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e did it again! For the second year in a row the California

Surveyor received an “Excellence in Professional
Journalism” award from the National Society of Professional
Surveyors (NSPS). This time CLSA also received the top prize
“Best in Show” at the annual NSPS conference in Salt Lake City.
This award represents recognition for our magazine at the nation-
al level. What an honor it is for me to be among the many people
whose hard work made this possible. Thanks again to the award-
winning administrative support provided by our Central Office
(and Crissy Willson in particular). Thanks again to the award-win-
ning graphic artistry of Tony Monaco, and the reliable eye of our
assistant editor, Dave Ryan. And thanks again to our contributing
writers for providing award-winning content that is useful and rel-
evant to California’s Professional Land Surveyors.

The Sacramento — San Joaquin Delta

In this issue of the California Surveyor we focus on the
Sacramento — San Joaquin Delta, a place worth getting to know.
Roughly bounded by the triangle formed by Sacramento,
Stockton, and Tracy, the Delta is a watery land of farms, dikes,
sloughs and flooded islands. Unlike famous destinations like
Disneyland or Yosemite, the Delta is unfamiliar ground for many
Californians. Yet its importance to our state’s people and wildlife
can hardly be underestimated. One way or another, if you live in
California your life is being touched by it whether you realize it or
not. If you are like more than half of California’s population, you
rely on water that passes through the Delta on its way to your
faucet. That is because the Delta is an integral component of
California’s water distribution system. Massive pumps inject its
water into the South Bay Aqueduct, California Aqueduct, and
Delta-Mendota Canal for domestic and agricultural use in the bay
area, central valley, and southern California. No matter where you
live in this state, the Delta’s crops, or crops irrigated with its water,
are likely to find their way to your table. This immensely fertile
area produces more than 90 different crops and accounts for more
than 650 million dollars of California’s economy annually.

Useful as it is to people, the Delta has another, much older
role. It is the largest estuary on the west coast of the Americas. It
is the interface between the salt water of the Pacific and the fresh
water of rivers that drain a watershed covering 27 percent of the
state. This unique environment is home to native species, both ani-

mal and plant, that are struggling to survive in the 218t century.
The Delta smelt may receive little sympathy from some, but if you

By: John P. Wilusz, PLS, PE - Editor

From the Editor

like salmon consider a world without it. Recent interruptions in
water exports are a reminder that Delta water is a finite commod-
ity that must be shared with wildlife and managed wisely.

However, it is not only fish that are in trouble. People are at
risk in the Delta too, and the biggest risk of all is failure of the
fragile levee system. Delta islands have subsided so deeply that
their interiors are well below sea level. All that saves them from
flooding are earthen levees, most of which were built many years
ago upon weak peat soils. Today the levees are in perpetual need
of rehabilitation. Earth fill is used to raise levee crowns above
flood elevations. The added weight of the fill causes the levees to
sink into the underlying peat. Eventually the crowns again need to
be raised, and on it goes. Add in the potential for earthquakes and
sea level rise and the threat of widespread flooding is indisputable.

You would think that would be enough to curb urbanization of
the Delta but it is not. Residential and commercial development
continues and much of it is on land that is below sea level. People
in the levee business say there are two kinds of levees: those that
have failed and those that will. Land use decisions that put profit
above common sense and public safety will burden us all in the
long run.

California policy makers are today making decisions to strike
a balance between maintaining a reliable water supply and pre-
serving the Delta’s ecosystem. The good news for us in the tech-
nical community, particularly for those of us who are familiar with
the Delta, is that no matter what policy makers decide, our skills
will be needed. The bad news is that these decisions will not be
painless, nor will they be cheap to implement. Governor
Schwarzenegger’s Delta Vision Blue Ribbon Task Force says this:
“Over the next few decades, billions of dollars will likely be spent
to improve the estuary’s ecosystem and levees, as well as
California’s water systems”. No matter where you live in
California, even if you do not drink Delta water or eat Delta crops,
if you pay taxes in this state your dollars will be among the billions
spent. One way or another your life will be touched by the Delta.
It is a place worth getting to know. <

John Wilusz, PLS, PE is a Water Resources Engineer in the
Delta-Suisun Marsh Office of the California Department of Water
Resources.
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and Surveyors have a deep and rich history in the develop-

ment of the world, and more recently, our Country. From
explorers of the new world, to Presidents of the United States,
Land Surveyors contributions range from small to great, each
helping to shape the fabric of the society we live in today. In the
past several years, serving on the Executive Committee of the
California Land Surveyors Association (CLSA), | have been
amazed at the success of this organization and the contributions it
makes to California and the surveying profession. As President of
CLSA this year, | intend to build upon the efforts of those who
have preceded me. It has been a long time since we have experi-
enced the challenges we are currently facing, some of which we
have never faced before. With the hard work of this organization
and all the individuals who support us, together we will face these
challenges.

California is currently experiencing one of, if not the deepest,
recessions since the great depression that began in 1929. This
recession follows one of the longest running periods of growth
and prosperity our profession has ever experienced. We went from
boom to bust in a matter of months. Likewise, we went from
focusing on how to attract more people into our surveying profes-
sion, to attracting federal stimulus dollars to fund projects, find-
ing new markets to use our services, and educating clients, the
public and emerging industries on how we can assist them. Our
industry has shifted from “how do we get all this work done,” to
“how do we keep our profession working.” Many have been
caught off-guard by the change in the business landscape.
Businesses that have largely serviced the land development,
homebuilders or pure construction sectors have been severely
affected. Public agencies and firms with a broad diversity of
clients and services have been affected by the downturn as well.
These agencies and businesses have been further hampered by
budget deficits and the difficulties enacting a responsible State
budget. The large majority of our profession has never experi-
enced this kind of economic condition or found the need to active-
Iy market their business and sell their talents. This industry has
always experienced the cyclical trends of the economy, however,
deep downturns can have far reaching effects on our business.
Those of us who have experienced deep recession in the past may
remember the one that occurred in the late 1980% and continued
into the first couple of years of the 1990’. During that period

By: Matthew J. \Vernon, PLS - President

President’s Message

many Land Surveyors either left the State or got out of the indus-
try all together. The exodus from the business left a huge gap in
the stream of professional and sub-professional Land Surveyors
that our industry has never recovered from.

CLSA is shifting our focus in-step with these changing
trends. We are following up on the success of our recruitment pro-
gram with a public awareness program. The vision of the public
awareness program is to provide our members with the tools they
need to enhance their visibility, educate the public, expand our
role and strengthen the image of surveying. It is unfortunate that
many people do not know what a Land Surveyor does or under-
stand the value of the services we provide to society. We are so
much more diverse and need to change the traditional image of the
person in the middle of the street with the orange vest taking pic-
tures. Beyond the general public, we are misunderstood and
under-valued by industry professionals who use our services reg-
ularly, such as realtors, attorneys, developers, contractors and gov-
ernment agencies. Furthermore, | believe there are untapped mar-
kets and emerging industries developing that need our services.
Opportunities are being created from these volatile economic con-
ditions, advancing technologies, and changing environmental atti-
tudes and policies. These are the targets of this campaign and
these are the people that need and want to be educated. We have
learned from the success of our recruitment program and wit-
nessed the success of other industry efforts in raising public
awareness. It is our responsibility to assist the profession by pro-
viding the tools to create opportunity for our industry and enhance
the image of surveying. This program can build on our past expe-
rience and call on other industries to help us reach our goals.

The public awareness program is one of many programs we
are pursuing or are continuing to pursue throughout the coming
year. It is my sincere desire that you will make it our common goal
and do your part to contribute to the success of these programs, to
CLSA and our profession. <

Surveyor |
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Julia and her father, John Jahanpour-Burke, PLS

Orange rays bounce off his vest,

From the reflective strip that runs around his chest.

Bright cones are by his side,

Telling cars to slowly drive.

He looks into his instrument while his partner’s by a fence,
And he marks down the data as the heat becomes intense.
Three hours later he finishes and a smile spreads across his face,
He is the BEST surveyor in the world and he works at a very
perfect pace.

| am proud to be called his daughter,

And I'm glad that he's my father. :)

By: Julia Jahanpour-Burke (age 13)

Carlo Maguire, grandson
of Mary Maguire, LSIT,
just as enamored with
survey markers as his
grandmother is, in Santa
Barbara, CA.

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.

Amanda Niccum, granddaughter of Mericio C. Ortega,
CLSA Associate, learning how to operate the total
station at grandpa's home in Burbank, CA.
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tinuously protect farming communities and critical
local/State infrastructure against ever-present flood
threats. Like levees everywhere, the levees must hold back
runoff floodwaters produced by large rainfall events.
However, the Delta is a tidal estuary, and much of the land
behind Delta levees is below sea level (in some places

T he levees of the Sacramento-San Joaquin Delta con-

By: Joel Dudas, PE

Delt

LIDAR

So it can safely be said that the Delta levees face a
wider variety of risks than is found in most levee systems.
But the Delta is a unique and interesting estuary for anoth-
er critical reason. The flood control levees of the Delta dou-
ble as a major water supply conveyance system. As con-
veyance systems go, it is a particularly important one, serv-
ing local agricultural communities, agriculture in the hugely

productive lands south of the Delta such as the

“Whether lndIVIdual Ievees fall or San Joaquin Valley, and more than 23 million peo-

not is often a matter of inches”

more than thirty feet below) due to more than a century of
subsidence of drained organic soils. Consequently, the
Delta levees are constantly holding back water, 365 days
a year, and not just during major storms. As it happens,
the hydrodynamics are such that whether individual lev-
ees fail or not is often a matter of inches. Since reclama-
tion began in the late 19" century, levee breaches have
occurred more than 150 times, with ever-growing conse-
quences as more is invested in and dependent upon the
Delta.

In addition, there are numerous faults in and around the
Delta and San Francisco Bay area, some of which are capa-
ble of producing major earthquakes. Although Delta levees
in their current configuration have not been subject to a
major seismic event, the risk to the Delta levees from seis-
mic failure may be quite extreme. The base construction
foundations of the levee system are often peat and loose
sands. Also, the levees are now much taller due to all of the
subsidence that has occurred since the last major earth-
quake in the region (the 1906 San Francisco event) that is
presumed to be capable of damaging levees today. Some
engineers and geologists predict that a major earthquake
could result in widespread levee failures, resulting in flood-
ing throughout most of the Delta. Such an event would be
catastrophic for the locals, due to loss of critical infrastruc-
ture, to the fragile Delta ecosystems, and for the State as a
whole due to the potential to shut down water supply
exports for up to two years. The possibility even exists that
the Delta may actually be unrecoverable subsequent to a
major earthquake.

ple living in urban areas throughout California.
The Delta levees are therefore a crucial infrastruc-
ture component of the entire State economy.

Delta Risk Assessment

After a summertime Delta levee failure in 2004,
Hurricane Katrina on the Gulf Coast, and then a major
storm event in California during the 2005-06 New Year’s
Eve weekend that seriously threatened much of the Central
Valley, Governor Arnold Schwarzenegger began loudly call-
ing for a major expansion of public investment in flood con-
trol. California voters later approved several billion dollars in
bonds for that purpose. Several hundred million dollars
were directed toward the Delta. However, due to the size
and scope of the needed fixes, the funds are insufficient. It
is not enough to fix all of the levees from typical flooding,
and will do almost nothing to protect the levees from the
seismic threat. Therefore, since the funds need to be used
only where they will have the greatest benefit, then, the
California Department of Water Resources (DWR) under-
took a comprehensive risk assessment study to assess risk
levels, consequences of failures, and risk mitigation. The
study results are supporting comparative decision-making
for how and where to fund projects. Engineers are devising
new levee designs to implement construction projects effi-
ciently. Establishment of high-accuracy baselines for the
geometric assessment of the levee system and for high-
resolution subsidence monitoring is now occurring. The
baselines will be compared against future studies to objec-
tively assess bond funding progress towards meeting
improvement and mitigation requirements.

Continued on next page
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Continued from previous page

Elevation Surveys Crucial

For all of this technical work, elevation surveys are a
crucial data requirement. But in the Delta, accurate survey
data is not something that can be taken for granted. With
respect to elevation, the Delta is one of the more dynamic
non-volcanic areas on Earth. When levee construction proj-
ects have placed a foot of fill to raise a levee, it is not at all
unusual for that levee (built on peat soils) to have settled
back to the original elevation within a couple of years. As
mentioned previously, subsidence of up to thirty feet in the
last century is an ongoing problem. Plus, in some places
half of a foot is the difference between a typical mean high
water stage and a 100-year flood stage, and levee free-
board is frequently less than a foot above the 100-year
stage. Data accuracy needs are, therefore, on the order of
inches, not feet. So for objective, comparative analysis, a
single snapshot of high-accuracy data that covers the
entire Delta is the requirement.

Unfortunately, in the face of that need, the Delta suf-
fered from the lack of anything like a comprehensive, high-
accuracy survey. Delta-wide Digital Elevation Model (DEM)
surfaces included the USGS National Elevation Dataset and
a couple of Interferometric Synthetic Aperture Radar
(IFSAR) surveys, but these sources not only lacked the
high-accuracy needed for hydrodynamic simulations, but in
general characterized the levee system very poorly. As for
field surveys, the situation was a hodgepodge. Between
various public agencies and local flood districts, some
areas had been surveyed very well, but many areas were
not. Even the well-surveyed areas were from many vin-
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tages, and were often obsolete. In some cases, levees had
not been surveyed at all since the 1980s. An adjacent area
of concern, the Suisun Marsh (just west of the Delta, it is
the largest brackish marsh on the U.S. west coast), the data
situation was even worse. There, the data that would be
needed was almost completely absent.

LiDAR the Solution

After passage of the flood project bonds, it quickly
became clear that a solution to the elevation data problem
was needed. Since the area is several hundred thousand
acres in size, the costs were potentially quite large. After
reviewing the available options, DWR decided to go with a
LiDAR acquisition. LiDAR was chosen because if offered
the best combination of accuracy and cost-effectiveness
for such a large area. Under the right circumstances, with
the right equipment, and maybe some good luck thrown in,
LiDAR can produce raw data that supports development of
1-foot contours. For the project, DWR utilized the risk
assessment contract with URS Corporation, who awarded
the production work to Fugro-EarthData, and a separate
independent QA/QC aspect to Spectrum Mapping. Fugro-
EarthData in turn hired Airborne 1 Corporation to conduct
the aerial survey work, before handoff back to Fugro-
EarthData for post-processing and delivery.

In order to achieve the contract specifications, the proj-
ect plan was tailored specifically for the ground conditions
of the Delta. DWR’s past experience and observation of
other LIDAR projects is, that it would not be feasible to
expect that points could be collected of sufficient accuracy

to generate 1-foot contours if any significant amount of
vegetation was present during the survey flight. In the

Delta, trees begin leafing out, field weeds sprout, and

the widespread agriculture gets going in March, and so

March 7 was the date at which the allowable flight

acquisition window was closed. As we later suspected,
and then re-demonstrated, this is a particularly critical
part of any LiDAR project specification, indeed, proba-
bly the most important variable that a client can request
to ensure the reliability of the entire survey. While LiDAR

LiDAR system in
in the belly of a Ce

Continued on next page
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Delta L/IDAR

cannot produce contours of the required accuracy in
densely vegetated areas, flying during leaf-off conditions
can greatly expand the amount of the project footprint that
does meet specification.

Other aspects of the project specifications and work
plan were utilized to improve the deliverable quality. Since
the edges of scan swaths produce the greatest vertical
error, the allowable maximum scan angle was halved. Using
half of the normal maximum scan angle slightly compro-
mised vegetation penetration and increased the flight costs
by requiring more flight lines. But DWR felt the cost trade-
off was worthwhile given the project’s importance, and that
by flying in winter, the benefit to vegetation penetration was
outweighed. In addition, USGS came to DWR’s assistance
by upclocking the GPS broadcast from 1 Hz to 5 Hz at the
control stations during the flights, which reduced errors
induced by interpolating GPS solutions from 1 Hz data.

One option DWR did not choose to utilize was the idea
to try to acquire the data only at low tide. This is a method
often proposed in tidal areas in order to maximize the num-
ber of laser returns that might be obtained from the inter-
tidal levee waterside slopes. While there is no question that
it would have been ideal to have done so, the costs of the
acquisition would have become prohibitively expensive.

Data Collection Challenges

The first survey flights occurred in January and
February of 2007. As fate would have it, this was an
extremely fortuitous period in which to acquire LiDAR data.
The 2006-07 winter was extremely dry to that point, unlike
the very wet conditions experienced a year prior. It was also
very cold. Some may remember the bad freezes that cost
many Central Valley farmers their trees from that time,

Continued from previous page

Interim Products Available

The data were re-delivered in Fall of 2008. A few minor
issues remain with the overall dataset, including integration
of the data from the original flight and the re-flight, but none
of these should require any more re-flights. Final revision
work, however, is currently suspended, pending ongoing
issues with the State of California’s financial situation.
When work resumes, it is hoped that the final product will
be ready within a few
weeks.

The interim prod-
ucts are available in
the public domain
currently, as will be
the final product.
Point data are avail-
able as raw data,
bare earth products,
and for first returns.
1-foot contours and
processed ESRI DEM grids were also produced. Intensity
imagery to assist interpretation of site ground conditions
are also part of the deliverables. These data are available in
a variety of digital formats to support use in various soft-
ware platforms. Call DWR at 916-651-7002 for information
about the data products.

A 3D view of raw, unprocessed LiDAR
data. Levees, a bridge, and trees can
be clearly seen. Source: CA DWR

Many Uses for the Data

The uses of these data are many. For DWR, our first use
of the data are to support a variety of flood management
data needs. Some of these were described previously, such
as supporting the risk assessment project. Hydrodynamic

but as they say, one person’s peril is another’s promise. Example of a one-meter Digital Elevation Model (DEM) processed
It also meant that the contractors acquired data during fiom raw survey data. The grid is a one-meter grid. In the figure, blues

cold, stable air masses, which reduce some of the
atmospheric errors. Lastly, although the Delta can be
socked in with fog during much of the winter, those
same cold, stable air masses kept things dry and fog-
less. In a little more than three weeks, acquisition of
the million-acre project footprint was complete.

Unfortunately, during processing, it became evi-
dent that some areas had experienced problems. Initial
fixes did not succeed, and it was decided to re-fly
about 9% of the area. In order to attempt to produce
the deliverables in a timely manner, initial re-flights
occurred outside of the prescribed acquisition window,
during June. Independent QA/QC revealed that the
effect of the leaf-on conditions meant that the June
data was not in compliance with the project specifica-
tions, and another flight was needed. The area was
flown yet again in the very beginning of March, 2008,
just before leaf-on again began to develop.

are low elevations, and browns are higher elevations. Source: CA DWR
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modelers are using the data to satisfy model needs for
island elevations to conduct Delta island post-levee breach
scenarios. The total volume of water that will fill an island in
response to a flood is now more precisely known, and read-
ily available. DWR is currently undertaking a much more
technically robust assessment of the Delta levees’ FEMA
levee geometry standard compliance, and is also assessing
costs for upgrades to certain standards for each of the
Delta islands. A large, DWR-funded floodplain re-mapping
effort throughout the entire Central Valley is also utilizing the
Delta LiDAR data.

The data are also supporting basic site-specific project
needs for topo data for a variety of levee, subsidence rever-
sal, and ecosystem restoration projects. DWR, with NASA
and USGS, are proposing fusing the LiDAR with plane-
based Permanent Scatterer-InSAR techniques to develop a
method for short-turnaround, high-resolution, high-accura-
cy Delta-wide elevation products. These would be useful for
studying seasonal subsidence and subsidence reversal pat-
terns, whether the “spongy” organic soil Delta islands float
up and down with the tides, and for monitoring levee defor-
mation during prolonged high water events. Beyond DWR,
the data already have been used in many different ways by
a wide variety of agencies, consulting firms, universities,
and non-profits. Most prominently, the data are considered
as a baseline for future subsidence and subsidence reversal
assessments. Reclamation district engineers have used the
data for levee project planning, and are looking at re-routing
drainage features on seemingly flat Delta islands. More
broadly, a multi-agency group that is looking to restore tens
of thousands of acres of ecosystem is using the data to sat-
isfy the fundamental role elevation plays in habitat planning
at the regional scale. UC Davis researchers have even been
trying to count each individual tree in the Delta using these
data, with an eye toward modeling effects of vegetation
removal from levee slopes on water temperatures.

Going forward, for GIS professionals working in the
Delta it can be fairly stated that if a project or study needs a
DEM, it will likely be using the Delta LiDAR data. The data in
all its delivered formats are readily usable in GIS, and so
support the integrative nature of GIS analysis just as well as
any other data types will. It can be expected that the num-
ber of Delta maps and spatial analysis products that use
these data will be somewhat abundant. That being said, it is
critical to understand that these data are not perfect for
every application, nor in every part of the survey area. If an
area was subject to seasonal flooding during the flight (such
as where duck clubs exist), it will not be satisfactory. Also —
as with all LiDAR data - it should be viewed with skepticism
where vegetation is dense. Once the product is finalized,
extensive documentation for the project will be compiled.
These documents will include supplemental surveys and
accuracy statistics for eighteen different land cover types
that are commonly found throughout the region. The docu-
mentation is vital to understanding when and where the data
should be used, and for what they should not be used.

Santiago Canyon College
SURVEY/MAPPING SCIENCES PROGRAM

Preparing for California LSIT or LS exams? Need to
upgrade your skills? New surveyor? We offer:

s Affordable classes with certified instructors
= Survey/mapping certificate and degree programs
» Computer labs equipped with GPS, ESRI-GIS,
and AutoDesk software
* Total Stations and GPS for field exercises
» Evening classes in City of Orange
e Career training for new surveyors

For more information call (714) 628-4883 or visit
www.sccollege.edu/survey
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LiDAR in the Future

Santiago Canyon College
8045 East Chapman Avenue
Orange, CA 92869

Looking to the future, DWR has a few ideas in mind for
what and how to do more with LiDAR. In order to better
standardize the products that are coming from this growing
and exciting industry, DWR is currently internally research-
ing new types of LIDAR project specifications. For cited
DEM accuracy, to avoid the problems inherent in the
apples-and-oranges comparisons that arise from compar-
ing spot elevations to interpolated grid cell values, the idea
is to use ground-based LiDAR to compare grids to grids.
DWR is also exploring better quantitative methods of spec-
ifying bare earth artifact removal, also using ground-based
LiDAR as the basis. This work is occurring in consultation
with USGS and University of California experts. It is hoped
that the industry and ASPRS will be receptive to some of
the ideas that come from this work, and DWR intends to
communicate findings to these entities. DWR also intends
to resurvey the Delta on an ongoing basis. As mentioned
previously, the Delta is a place of dynamic elevation. In a
sense, elevation surveys in the Delta go out of date as soon
as they are finished. Viewed that way, this work can be seen
as either exciting or frustrating. <

Joel Dudas is a California-licensed P.E. who works for
the California Department of Water Resources. His focuses
are on GIS, engineering, LIDAR, and home brewing.
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Getting Paid:

By: J.V. Hogan and Robert H. Stellwagen

Are Promissory Notes Another Empty Promise?

neering and land surveying industries have been greatly

impacted. Financing that was readily available several
months ago is no longer available. Simply put, the constric-
tion of financial lending has made it harder to get paid.

In these tough economic times, the construction, engi-

Lenders are being more scrupulous and selective in
their lending, so projects are being put on hold, properties
are being foreclosed, and owners and developers are going
into bankruptcy. These times are particularly difficult for
design professionals whose livelihoods are intertwined with
this industry, the landscape of which has so drastically
changed. This story may sound familiar:

You have provided professional services on a proj-
ect, but the owner/developer (your client) is three
months late on payment. Your client reassures you
that he intends to pay you everything you are
owed, but he is just waiting for some additional
financing to come through. Time continues to pass
without your client making any payment and your
client is now six months late on payment. As your
accounts receivable continue to grow from this
project and other projects, you want to put addi-
tional pressure on your client to pay. You hear the
same story from your client that the lending should
come through any day now. However, as a showing
of your client’s good faith intent to pay you what is
owed, your client offers to give you a promissory
note for the outstanding balance owed. A promis-
sory note sounds good to you so you cross your
fingers and hope that you have just improved your
position and increased your chances of getting
paid, but have you?

At first glance, one would think that the promissory note
has greatly increased the chance of getting paid. However,
this promissory note has only forced your client to agree in
writing to the outstanding amount owed under the original
agreement. While this makes it more difficult for your client
to later dispute the outstanding amount, the more important
question in today’s economy is - How has this promissory
note secured payment of the outstanding debt?

In reality, it has done little to actually secure payment.
In addition, this tactic may have delayed the inevitable and
it may have subordinated your interests to other secured
creditors of your client.

The reason that getting a promissory note from your
client has done very little to secure payment is that you
already have an original written agreement with your client
whereby your client agreed to pay you for your services.
Your client already breached this original agreement by fail-
ing to comply. At the end of the day, all you may have is
another empty promise from your client to pay. You are still
in a similar position with regard to securing payment as
when your client breached the original agreement.

Increase Your Chances of Getting Paid

So how can you increase your chances of getting paid
after your client has already breached your original agree-
ment and is now offering to give you a promissory note?
Your best option is to accept the promissory note from your
client on the condition that the promissory note is secured
by an asset, such as the client’s real property.

While this is something that you can do after your client
has already breached your agreement, there are also affir-
mative and preventive steps that you can take to increase
your chances of getting paid even before your client has
breached your agreement, especially in light of the continu-
ally changing economic climate.

You should consider these three simple tips for each
new project.

0 Contract with the Landowner. Design professionals
often contract with an entity that does not have any
ownership interest in the project land where the project
is located. You will often see this in projects where you
contract with one entity that is developing the project,
but another entity with a similar name is the actual enti-
ty that owns the land. By contracting with the landown-
er, it will be easier to comply with the strict statutory lien
requirements. You also increase your chances of actu-
ally being able to use the land as an asset to secure a
debt.

@ Own your Drawings. Design professionals often enter

into contracts, sometimes unknowingly, in which they
have transferred all of their rights, title, and interest,
including copyrights, in their drawings to the owner.
However, maintaining ownership of your drawings can
be a tremendous bargaining tool when the owner wants
to terminate the contract and hire another design pro-

Continued on next page
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fessional to finish the work. If you maintain ownership
of your drawings, then you can essentially take your
drawings with you off the job. This forces the owner to
either pay you what you are owed so he can continue
to use your drawings or to hire and pay a new design
professional to recreate all of your drawings so as not
to violate your copyright in the drawings.

Negotiate and Manage your Contract. Design pro-
fessionals can better protect themselves by negotiating
their contracts so that they contain more favorable pro-
visions to increase their chances of getting paid, such
as termination clauses that provide you more leeway to
get out of the contract and payment clauses that do not
contain any contingencies tied to payment. In addition,
design professionals can better manage their contracts
by tracking their accounts receivable, demanding pay-
ment from the owner, and taking more affirmative steps
to collect payment, before the accounts receivable get
out of control.

So in these tough economic times when you are owed

money under an agreement and you are presented with a
promissory note by the owner, always look to secure that

promissory note with a physical asset, such as real proper-
ty. Always remember to: (1) Contract with the Landowner,
(2) Own your Drawings, and (3) Negotiate and Manage your
Contract. If you remember these tips, then you will not only
increase your chances for getting paid, but you will also be
able to identify whether that promissory note is just anoth-
er empty promise or a step in the right direction.

J.V. Hogan is an attorney in the Commercial
Transactions and Corporate Practice Department of
Collins Collins Muir + Stewart LLP. Robert H.
Stellwagen is a partner at Collins Collins Muir +
Stewart LLP. If you would like more information with
regard to this article, please do not hesitate to contact
J.V. or Robert at (626) 243-1100. Nothing contained
within this article should be considered the rendering
of legal advice. Anyone that reads this article should
always consult with an attorney of their choice before
acting on anything contained in this or any other arti-
cle on legal matters as facts and circumstances will
vary from case to case.
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topic these days. Reports of fragile levees, pelagic

organism decline, and questions regarding the relia-
bility and sustainability of the Delta as it exists dominate the
headlines. The source of drinking water for 23 million
Californians, the Delta

California’s Sacramento-San Joaquin Delta is a hot

By: Nathan J. Hershey, PE, PLS

Surveying Delta Levees

Surveying Challenges in
the Delta

The Delta began a significant trans-
formation in 1850 when the Swamp and
Overflow Land Act was passed. This leg-
islation conveyed all swamp and overflow
land from the federal government to the
State of California. Subsequently, mas-
sive reclamation projects were imple-
mented to reclaim the land. By World War
I, most of the Delta’s tidal marshland had
been transformed into a maze of chan-
nels and islands. Perimeter levee sys-
tems protect the interior island land. The
islands can be characterized as “bowl-
shaped,” with the interior land elevations
significantly lower than the water surface
in the adjacent channel. The Delta, as we
know it today, is a relatively large geo-
graphic area (approximately 738,000
acres), which can be a challenge in itself.
Getting from point A to point B is not
always easy and can be time-consuming.
Some Delta islands are only accessible by boat or ferry,
requiring advance planning prior to performing field work
(don’t forget to charge the batteries!). Many roads are two
lane “country” roads, not known for being smooth.
Depending on the site

is a recreational and
environmental treas-
ure. It is an important
natural resource, pro-
viding habitat for a

”The Delta is a place where many
engineering disciplines converge”.

location, multiple draw-
bridges may be
crossed while traveling.
Field conditions can
also be a factor, as 30
mph winds are consis-

variety of plants, ani-
mals and fish. The fer-
tile fields and optimal growing environment produce food
for not only Californians, but also people nationwide.

The Delta is a place where many engineering disci-
plines converge, and surveying plays a crucial role every
step of the way. Surveyors, civil engineers, geotechnical
engineers, water resources engineers, environmental con-
sultants and attorneys all work together in the planning,
construction and rehabilitation of the levee system and var-
ious habitat projects. An understanding of the system
enables the surveyor to provide reliable, accurate data that
ultimately is the foundation on which policy is based.

tently present.

Subsidence

Subsidence is an issue the surveyor must be acutely
aware of when surveying in the Delta. A large portion of the
underlying materials in the Delta are marsh deposits, or
peat. As the Delta is farmed, the farming activities cause
the peat to oxidize, and the result is subsidence.
Depending on the location, subsidence can decrease the
stability and reliability of benchmarks. Subsidence has
occurred throughout the Delta over the last century, at rates

Continued on next page
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Pre-1850 Delta

Present Conditions

of up to one inch per year. Most of the interior elevations of
Delta islands are below sea level, with elevations as low as
-30 feet.

Multiple Vertical Datums

Complicating matters, multiple vertical datums have
been historically used throughout the region. Although the
industry is migrating toward using the North American
Vertical Datum of 1988 (NAVD 88), the hydraulic models in
use in the Delta were originally created using the National
Geodetic Vertical Datum of 1929 (NGVD 29).
NGVD 29 elevations are essential when com-
paring topographic and bathymetric data to the
modeled water surface elevations. A conversion
from one datum to the other is required to
ensure that apples are being compared to
apples. A collection of historic benchmark data
can be a key resource when a conversion from
one datum to the other is required.

Converting between NGVD 29 and NAVD 88
can be a real challenge for surveyors in the
Delta. The most accurate method of converting
between the two datums is to perform field
measurements on historic benchmarks that
have known NGVD 29 elevations. Conversion
models such as VERTCON should be used with
care, as they do not account for subsidence.
Each conversion should be performed on a case
by case basis, evaluating historical and current
data to compute the appropriate conversion
factor. Sources of data include the National
Geodetic Survey (NGS), the California
Department of Water Resources, the local coun-
ty surveyor, and other agencies that may have

infrastructure in the project’s vicinity. The surveyor
must perform due diligence in benchmark research.
Because of subsidence, benchmarks that have not
been recently observed have a higher probability of
having an inaccurate published elevation. Many agen-
cies recommend re-observing the benchmarks being
used and not taking the published elevation as gospel.

Levee Mapping and Maintenance

Most Delta levees are under the jurisdiction of a
reclamation district, which is the local agency
responsible for maintenance and rehabilitation proj-
ects. Most districts have produced a district map and
have assigned stationing to the levee’s horizontal
alignment. These maps are essential for communica-
tion between district personnel and provide a frame-
work for planning projects and responding to emer-
gencies. Stationing typically begins at a unique fea-
ture, such as a bridge, an access road or a gate.
Stationing can proceed either clockwise or counter-
clockwise around the district.

Maintenance is the core of a successful levee pro-
gram. Maintenance can include mowing and other meas-
ures of vegetation control, as well as keeping an all weath-
er surface on the crown of the levee and suitable armor on
the waterside slope. A well-maintained levee enables
access, which is crucial to emergency response.
Maintenance also enables inspection and potential prob-
lems to be spotted, such as beaver dens or boils (places
where water bubbles up on the landside).

Webb Tract. Courtesy of MBK Engineers

Continued on next page
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Surveying Delta Levees

Levee Design Standards

As mentioned above, the surveyor must collaborate
with many other disciplines as projects progress. A working
knowledge of the design standards in use is essential. A
variety of design standards are in use throughout the Delta,
depending on whether the levee is in an urban environment
or if it is classified as an agricultural levee. Most of the stan-
dards in use were developed by either the United States
Army Corps of Engineers or the Federal Emergency
Management Agency (FEMA), and have been implemented
or adopted by state and local agencies. The majority of the
Delta’s levees are agricultural levees. Most minimum stan-
dards incorporate a 16 feet wide minimum crown width and
a 3:1 (horizontal:vertical) landside slope. The minimum
slope on the waterside is typically 2:1. Most designs are
based upon the 100 year flood elevation, and provide
between one and three feet of freeboard depending upon
the application. Typically, site specific conditions are evalu-
ated by a geotechnical engineer, including the soils that
comprise the levee and underlying material, the
existing geometry of the embankment, wind and
wave run-up, and other conditions that influence
a levee’s performance. Once the necessary
analysis has been performed, a design is pre-
pared by a geotechnical engineer. The recom-
mended design may modify the geometry of the
section based on the existing soil conditions and
to increase stability.

Levee Construction

In addition to the traditional surveying issues
involved in a construction project, sometimes
issues arise that are unique to Delta projects that
may involve the surveyor. The Delta’s levees were
or|g|nally constructed by farmers that used whatever mate-

" rial was available at the time.
In many cases, organic
material, debris, and even
trash were placed in the
levee and buried. In some
cases, structures used for
farming purposes were
abandoned and subsequent-
ly fill was placed over the
structure. Many times the fill
placed was not adequately
compacted. These factors
can result in voids that can
lead to seepage and possibly
a breach. In the past century,
over 160 breaches have
occurred in the Delta.
Engineers are continually try-
ing to locate and remove anomalies in an effort to avoid a
potential catastrophe. Excavating trenches in the levee
crown, known as exploratory trenching, can expose buried

Abandoned fuel tank found
and removed during levee
rehabilitation.

Continued from previous page

encroachments so they can be removed. Exploratory
trenching also can expose unsuitable material. The materi-
al can be removed, and the trench can be backfilled and
compacted with new fill material, disrupting potential seep-
age paths.

Placing too much fill while constructing the levee
embankment can fail the underlying foundation material.
Limiting the depth of fill can be achieved through the use of
fill markers. It is critical for the surveyor to be involved
throughout construction to monitor the stability of the
levee, especially when fill is placed over virgin peat.
Settlement is common during levee rehabilitation, in some
cases exceeding one foot. However, the settlement must
be closely monitored. Rapid consolidation leading to failure
can occur, in some cases causing adjacent ground to move
laterally or actually rise. When this situation occurs, fill
placement is typically halted. The area in question is moni-
tored for a period of time as the material stabilizes, usually
at a minimum six months. Monitoring elevations in the

Fill markers are used to control thickness of lifts during construction.

immediate vicinity during construction can assist in pre-
venting failures before they occur. The surveyor plays an
important role throughout this process.

Technological Advances

The use of GPS and LiDAR has revolutionized data
acquisition. These technologies have enabled a mind-bog-
gling amount of highly accurate data to be collected
throughout the region. Real time kinematic (RTK) reference
networks have made the surveyor’s job easier than ever.
However, the total station and level still have their place in
the surveyor’s arsenal. Even with all the new technology
available, the basic principles and practices of surveying
are still essential and must never be forgotten. That being
said, with all the activity occurring throughout the Delta, it
is an exciting time to be a surveyor. <

Nathan Hershey, PE, PLS is a Supervising Engineer with
MBK Engineers, a water resources consulting firm based in
Sacramento, CA.
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By: Carl C.de Baca, PLS

CLSA Conference Wrap-Up

(Mission Bay) was held March 28 thru April 1 and as usual was

an affair not to miss! The hotel and conference center, situated
on the back side of Mission Bay, provided a beautiful and comfortable
backdrop for what has become an annual success story. This year
attendees could follow several different tracks including: technical
courses, business courses, LS exam review and LSIT exam review, all
presented by able and committed instructors. A quick look at the num-
bers: the attendance at the four-day event was over 300, there were
twenty-five vendors in the exhibitor's hall and over $12,000 was
raised at the scholarship auctions, (both live and silent). There were
over 24 workshops, classes and panel discussions presented during
the 4 days. Conference committee chairs Dorothy Calegari and Tom
Taylor are to be commended for an outstanding job, (as we lucky
California Surveyors have come to expect).

The 2009 CLSA Conference at the Hilton San Diego Resort

The conference was preceded by a separate full day Subdivision
Map Act review workshop hosted by Mike Durkee, Esq. on Saturday.
This class is the most comprehensive review of the subject material
available and dovetails well with the conference. Frankly, if working
with the SMA is your bag, this workshop should have been reason
enough to consider coming to San Diego.

The opening ceremonies kicked off with CLSA President Matthew
Vernon leading the group in the pledge of allegiance and introducing
the officers for 2009. The keynote addresses were delivered by John
Matonich, the 2009-2010 President of the National Society of
Professional Surveyors and Jack Dangermond, the founder of ESRI.
Both had many salient points regarding the future of our profession
and the challenges and opportunities that we face. Matonich recog-
nized Matt Vernon in his capacity as NSPS governor from California,
for bringing California ideas and issues to the NSPS. He thanked the
NSPS members in attendance and encouraged those who were not
members to consider joining and then discussed a few of the impor-
tant national issues that NSPS deals with on behalf of all surveyors.
Dangermond, as could be expected, opined on how he sees the sur-
veyor's role in the GIS world and noted that our work is the founda-
tion on which all other geospatial data rests. He discussed the differ-
ent directions that GIS is taking as the technology advances to previ-
ously unimagined levels, and outlined many opportunities for us in
this brave new world.

During the four day conference, Larry Phipps, President of Land
Surveyors Workshops, presented workshops on the Seven Deadly Sins
of Surveying, Anatomy of a Claim, Marketing for the Small
Professional Office, and Pricing Professional Services. David Paul
Johnson discussed Long-Distance RTK for the Non-Believer. Steve
Parrish spoke on the topic of Double Monumentation and Pat Tami and
Ric Moore hosted a lively panel discussion on issues regarding the
Board for Professional Engineers and Land surveyors. Gary Kent,
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nationally known Surveyor and ACSM/ALTA Committee Chair presided
over a mock trial to close out the conference.

A large group of CLSA stalwarts, including Steve Martin, Don
Woolley, Jerry Miller, Kelly Olin, Vern Klassen, Jas Arnold, Lee Hennes,
James McCavitt, Bill Ming and Michael and Justin Pallamary directed
portions of the LS and LSIT review programs. This undoubtedly took
each of them much preparation time over the preceding months and
each should be thanked heartily for their efforts! It warms my heart
to see CLSA's strong dedication to helping the next generation of
California’s Surveyors by offering these impressive LS and LSI exam
review programs.

On Monday, the Awards luncheon was held in a large semi-per-
manent tent on the hotel property. CLSA scholarships were handed
out to several students and each should be congratulated for his or
her hard work earning them. A notable non-CLSA scholarship was
awarded to senior, Travis Bohan, who received a special Fresno State
scholarship collected and contributed by the students themselves, in
recognition of his work with and on behalf of his fellow students.
(Travis was the student coordinator for this conference.) Way to go,
Travis!

The Sacramento Chapter received the award for Chapter of the
Year, and in an impressive coup, the Sacramento Chapter newsletter,
the Focal Point received the award for Qutstanding Newsletter of the
Year. John Wilusz, our own beloved editor of the California Surveyor
magazine, whose work has already netted him the 2008 NSPS award
for Excellence in Professional Journalism, received the Member of the
Year award, richly deserved. For his many years of tireless contribution
to the California and national surveying community, Howard Brunner
was awarded the Distinguished Service Award. You might consider
taking the time to call or email these folks and offer congratulations
for their dedication and hard work.

Monday night was the live auction, also held in the jumbo tent.
Great food and libations were served and as he has done for us in the
past, Lightning Williams delivered fast-paced fun as auctioneer. Many
items, old and new were donated, the proceeds of which go to the
CLSA foundation to fund student scholarships. Of special note this
year, Matt Vernon donated a beautiful hand-crafted surfboard that he

Continued on next page
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spent some 40 spare hours making. It brought in a tidy sum from
someone who will probably hang it as art work rather than try to
‘shoot the curl’ on it. (Hope I got that surfer lingo right, I'm a desert
rat who lives a long way from the ocean.) All together, with the silent
auction, over $12,000 was raised this year.

Another extracurricular activity this year was a bus trip to the Gas
Lamp district of San Diego, where we were turned loose to find our
own food and entertainment. What a very enjoyable way to spend a
balmy Tuesday evening. Sadly, the “Casino Night”, a fixture at recent
CLSA get-togethers, was cancelled this year due to low interest in the
final weeks before the conference started. | suppose it's no wonder
given the uncertain economic climate at the present time. If the econ-
omy doesn't start improving by next year, perhaps we could host ‘gov-
ernment cheese’ night in lieu of Casino night. (Hey, we are suppos-
edly a ‘graying’ profession and | know way too many of you recognize
that reference. | suppose we could try ‘Dancing with the Surveyors”
instead...)

Along with the official activities of the conference, many
extremely important round table discussions took place in the wee
hours at the hotel lounge, especially outside by the eternal flame of
the fire pit. These vigorous debates involved vendors, instructors,
attendees, spouses, at least one auctioneer and probably unfortu-
nately, some complete strangers, all swathed in wicker chairs and
happy to be there, (except perhaps the aforementioned strangers). If

| could remember the specifics of any of these marvelously florid
debates, | would elaborate...sorry.

But seriously, the annual conference offers many opportunities
to expand and sharpen professional skills and to gain exposure to
new ideas and issues. It also presents a chance to see exciting new
technologies and talk to not only those who sell and support such
techno-goodies but also those who are already using them in their
day to day operations. However, just as important, the CLSA con-
ference provides a chance to reconnect with old friends and col-
leagues and serves to remind us in these tough times of just how
unique and important our profession truly is. | want to give a warm
thanks to the hard work of those who organized this conference,
those who gave their valuable time to put on workshops, those sur-
veyors who came and participated and especially those vendors who
came to support us.

Next year the conference will be at the Silver Legacy Hotel and
Casino in Reno. There are many reasons to come to these affairs, some
of which | have touched upon. Come for the professional develop-
ment; come to get training for your junior staff, come to see new
equipment; come to hear what issues we surveyors face in today’s
world, come for the fellowship, but just come. There, now | can step
off my soapbox. The 2009 CLSA conference was great and the 2010
event will be even better. | hope to see you there! <
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By: Timothy Redd, PLS

To Scan or Not To Scan:
A Primer on the Deployment of 3D Laser Scanning

surveying is currently one of the most talked about

changes to the surveyor’s workflow. Many survey
and engineering firms are considering the possible use of
scanning in their traditional projects, while others are
exploring the newly opened markets available to scanning
service providers. This technology is being rapidly adopted
by engineers and surveyors everywhere. More and more
articles are appearing in the various industry publications,
and you now see many scanners on the exhibit floor at con-
ferences. Is it all hype? Is scanning really as hot as the
industry publications might lead you to believe? You might
be surprised. The hype may not be that far from reality.
Let’s take a look for ourselves.

Deployment of 3D laser scanners as a tool for use in

Cyra Corporation is largely credited with bringing 3D
laser scanning to the attention of the surveying community in
the mid 1990’s with the Cyrax 2400 and 2500 model scan-
ners. It got the attention of some surveyors immediately.
Quickly the Cyrax scanner evolved and spawned a fast
growing industry where scanners of many types are available
from a wide variety of manufacturers.

To begin building an understanding of scanning technol-
ogy, think of the laser scanners as a super total station.
Although this is not an entirely fair comparison, it does illus-
trate many of the similarities to traditional total station sur-
veying techniques and is key to understanding the potential
uses for scanning. Most laser scanners can be setup over a
point and make angle and distance measurements. The dis-
tances are derived from laser technology similar to the reflec-
torless laser distance meters found on many of today’s total
stations. The laser reflects off of the surface of objects in the
field of view and is returned to the sensor for data logging,
analysis and ultimately mapping. To collect topographic data
with a total station, specific points are surveyed to document
the line and grade of improvements in order to depict sur-
faces and contours. When using the scanner all points in the
full field of view can be recorded at nearly any useful grid
interval desired. The density of the scanning grid is usually
set by the operator such that the necessary level of detail is
recorded about the subject of the survey. More detail equals
more density. Many of today’s scanners are so fast that there
is no practical reason not to scan the whole scene at the
highest density possible.

One type of laser scanner known as phased-based, or
phase-shift, always scans the full field of view. These phase-
type laser scanners employ a different sensor technology
than the pulse lasers. Suffice it to say that the sensor spins
at a very high rate of speed and the measurements are
returned to the sensor and recorded much faster than the
pulse-type systems. The result is a survey with only millime-
ter spacing between points at surfaces 50 feet away, and the
full field of view is surveyed in only 5 to 10 minutes.

Network control for the total station surveying is typical-
ly derived by traverse using a backsight and foresight target
system and then ultimately the traverse and radial survey
data are tied to some control network and coordinate sys-
tem. Many scanners can actually traverse this way. Also, the
use of robust resection or free station techniques to build
control networks are very common. This concept of setting
up on control points and radial surveying the terrain in your
field of view is essentially the same for both total station and
laser scanner. Therefore, the types of survey applications
where you choose laser scanning are not any different than
most of your everyday surveying projects.

One question which inevitably comes up in any dis-
cussion of laser scanning is: What do you do with all of the
points? It is true that scanners can collect several tens of
thousands of points per second and hundreds of thou-
sands of points per second for phase-type laser scanners.
Is it too much data? In a simplistic response, it is true that
it is too much but only because not every point is used in
most cases. However, to see the thousands of points plot-
ted on a computer screen, to see the very form of the
objects you have surveyed, to see thousands of points
blanketing your terrain is revealing and inspiring. The rich-
ness and thoroughness of detail that can be captured in a
scan will leave nothing to the imagination. This image of
the site surveyed is called the point cloud. These points
appear as a dense web of discreet survey points, which if
connected into a TIN, will create a surface and contours
lines easily exported to cad software packages.

Much like the traditional data collector, the scanner
streams the data to a hard disk or other memory device

Continued on next page
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such as a laptop computer or in some cases an onboard
device. The points can be viewed and oriented to the con-
trol network by using software usually provided with the
scanner. Most manufacturers have a software suite avail-
able which serve to collect and record data from the scan-
ner, process the data to control requirements, visualize the
point cloud and most importantly create line work, con-
tours, survey analysis and other output based on the
points in the point cloud.

Unlike a total station, where the instrument is set at a
comfortable height for the operator, the laser scanner can be
set at any height. The operator is then free to set the scan-
ner at a height that is optimal to the circumstances. Many sit-
uations are suited for tall tripods. When scanning paved
areas the angle of incidence will affect the range and accu-
racy. The taller the scanning setup, the farther the range of
coverage before the laser beam skips or returns unreliable
pulse signals.

There are several sectors in our industry that benefited
immediately from this technology and continue to do so. But
many of these applications are on the periphery of the tradi-
tional land surveying and civil engineering services. The oil
and gas production industry has adopted the use of scan-
ning at a blistering rate. The advantages of rapid, volumi-
nous, and detailed measurements minimize the down time of
facilities that produce millions of dollars a day in oil revenue.

-

Use of time saving technologies in this setting is an easy
business decision. The petro-chemical companies are not
the only early adopters of scanning technology, but their
accelerated use is really driving the development of
improved scanners and software.

Scanners are becoming the tool of choice for some
surveyors. If you or your firm are considering acquiring this
technology, consider the type of surveying work that you
most often perform for your clients. Is your work conducive
to the scanning methods described here? Some surveyors
will find that they will not benefit from scanners. Scanners
are not so useful in boundary retracement. They are not
time or cost effective for many applications where you
would employ aerial photogrammetry. All the same, they
are amazingly effective for many monitoring surveys. They
can be used to map road surfaces without closing traffic
lanes or putting personnel near to traffic. These are only a
few of the considerations to ponder when evaluating your
potential use of laser scanning.

Hopefully now you have a better feel for the use of laser
scanners. As with any major capital investment, do your
homework before making a purchase. Consider the types of
surveys you perform the most, or would like to perform more
often, and decide if your shop could benefit from this amaz-
ing, emerging technology. <
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By: Levi Cox, PLS

The Cumulative

Effect of Inefficiency

camel’s back. A camel is considered a beast of burden,

meaning that it is ideal for heavy work. A quick internet
search will tell you that a camel can carry a comfortable weight
of 330 pounds with a maximum weight of 990 pounds. Don’t
ask me to verify this, | don’t own a camel. The illustrative point
of this idiom comes into perspective when you analyze the
weight of a single piece of straw in relation to the entire maxi-
mum weight the camel can carry. Assuming that a single piece
of straw weighs half of an ounce, it was 990.03 pounds that
broke the camel’s back. What killed that poor beast was not
a single piece of straw, but 31,680 + 1 pieces of straw.

I t was a single piece of straw that catastrophically broke the

Apply this idiom to the workflows that we utilize in our
business and that single piece of straw becomes a singular
unit of inefficiency. Inefficiency in any process is unavoidable.
A singular unit of inefficiency rarely is detrimental to a process.
However, a cumulative effect of inefficiencies on a process can
be catastrophic. This logical deduction tells us that any func-
tion of sustainable business must incorporate some method to
mitigate inefficiencies, in all of their shapes, sizes and forms.
In the last one hundred years, companies and individuals alike
have equated the implementation of technology to increases in

A singular unit of inefficiency rarely is detrimental
to a process. However, a cumulative effect of
inefficiencies on a process can be catastrophic.

efficiency. Undeniably, the growth of technology has played a
large role in the increase of workflow efficiencies. Inversely, the
growth of technology has created new complex inefficiencies
that camouflage themselves in layers of everyday activities
and workflows. These inefficiencies are sometimes subtle and
hard to identify, but nonetheless can have a cumulative effect
on the ability of a business to compete.

There are many areas throughout a business where small
inefficiencies relating to technology can be found. For the
sake of brevity, this article is going to explore specifically the
subject of data bandwidth. Is it possible that the speed of
your data connection may be costing you in the form of ineffi-
ciency? There are a few things to make note of before we
explore this question. First, if you are continually perturbed
because you are waiting for data from your online connection,
you are most likely being frustrated at a noticeable inefficien-
cy. Second, if you have spent money to have the fastest con-
nection available, but fail to utilize that bandwidth at capacity,
this can be an inefficient use of your finances.

Data obtained from Nielsen Online for the month of
January 2009 highlights that the average internet user in the
United States spent 74 hours and 45 minutes on the Internet,
approximately 2 -1/2 hours per day. In that time the average
user viewed 2,580 web pages, approximately 86 web pages a
day. How much of those statistics pertain to business related
usage? A white paper written by Cisco Systems Inc., in June
of 2008 estimated that business IP traffic for 2009 in North
America would reach 1,492 petabytes per month and rise at a
rate of 32% a year through 2012. It stated that the average
business user generates four gigabytes per month of Internet
and WAN traffic. The average business user downloads
approximately 130 megabytes a day through web pages,
email, file transfers and online communication. The white
paper suggested that a large enterprise user could generate
double that traffic in a month. Are you thinking that a poor
economy will bring these statistics down? Statistics are actu-
ally showing that the poor economy is driving internet usage
up, for both businesses and consumers, in double digit per-
centages.

Why does the average business user spend so much time
online? Looking specifically into the surveying and engineer-
ing professions, most of what we use to per-
form our everyday tasks is in the form of elec-
tronic data or electronic communication. The
fax is used less and being replaced daily by
scanners, PDF and email. All of the research
that used to be done by driving to the public
agency is being delivered in electronic format
via online GIS systems or document research
centers. For business development, most of the news,
requests for proposals and specific data reports are delivered
online. Transmit some digital photos, watch a streaming video
training course, download a RINEX file and then host a video
conference, all common business activities that exceed the
bandwidth of the average Internet user.

Many surveyors and engineers fit into the category of a
small business. The ‘one-man’ small business is responsible
for everything from advertising and business development to
sending invoices and collecting payment. In general, a small
business of only a few people has a high internet usage. If you
fit into this scenario and are feeling pretty thrifty by spending
only $5.99 per month on a dial-up connection, you may want
to consider upgrading. A small business on a dial-up connec-
tion is an extreme case, but if it is the case, using the average
user statistic, you are spending over four hours a day waiting
on your data, verses 24 minutes a day if you were using a

Continued on page 32
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basic high speed data connection at about $20 a month. That
sum over a one year time is about 910 hours or 38 days. |
hope if any of the readers here have a dial-up connection for
their small business, you are not really spending those four
hours a day waiting in front of your computer.

Most small businesses today, even in many rural areas,
can access a high speed data connection, but depending on
the level of usage, there may still be some time inefficiencies.
High speed data connections come in a variety of speeds
depending on your geographical area. The faster a service
provides upload and download speeds, the more expensive
the connection is. In a comparison, a basic high speed data
connection that allows 768 kilobit downstream verses a faster
high speed data connection that allows two megabit down-
stream, can equate to a time difference of 65 hours a year.
Usually the cost difference between these two tiers of data
speeds is relatively inexpensive. The 65 hours a year of time
savings is only accurate if you have one user per connection.
If a connection feeds an office of multiple users then that con-
nection is divided when it is simultaneously being used.
Assuming there is only one user per connection, there is a 15
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minute per day accumulated difference between the two tiers
of data speeds.

Is that 15 minutes per day worth an additional $10 to $20
per month to an ISP? It may have a significant value, if you
consider the 15 minutes per day difference, being the mini-
mum accumulated inefficiency of your time. In the television
advertisement industry, in a one hour program there are 42
minutes of actual programming and 18 minutes of commercial
time. Most commercials are no longer than 20 to 30 seconds
in length. When commercial time exceeds 18 minutes in one
hour, statistics show that the viewer is most likely to become
frustrated, possibly to the point of changing the channel. If a
commercial is more than 30 seconds in length, the viewers
mind begins to be distracted, to the point that the message of
the commercial is lost. What does that have to do with a high
speed data connection? That same 30 second rule applies
when a person is working on a specific task. If there is a pause
of 20 to 30 seconds, when waiting for a web page, a data file
or an important download, the mind is likely to wander off of
the current task. On a good day, a person will try to multi-task
to make their time efficient. On an average day, an employee
will make a trip to the coffee room, the bathroom, stop into a
co-workers office to chat and then after glancing through the
newspaper, return to their desk. The point is that the 15 min-
utes per day of minimum accumulated inefficiency can quick-
ly become one hour per day due to distraction. Being able to
download that 10 megabyte file in eight seconds verses three
minutes could have the effect of increasing productivity signif-
icantly during that same working day.

Scale this up to an office with 10 to 40 employees, the
speed of the data connection can become a large source of
inefficiency. If more than a few employees decide to FedEx a
CD, drive to an agency to retrieve data or even possibly go
home to download a large file on a faster residential data con-
nection, the accumulated inefficiencies over one year’s time, if
calculated, could be impressive. On the scale of a large firm,
having several hundred employees, the inefficiencies caused
by inadequate bandwidth could be a tremendous burden.

Creating efficiencies by providing faster data content to
your business may seem trivial as compared to the challenges
of the current economy. This economy presents larger issues
than what a high speed data connection can resolve. In hard
economic times, production must be efficient to compete and
produce profit. Many businesses across the profession are
carrying that maximum load of 990 pounds. Finding ways to
reduce inefficiencies, in any aspect, is a sure way to keep the
camel’s back healthy. %

For comments, questions or feedback, send an email to
Icox@rbf.com.

Visit us onthe Web
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ello to everyone in Area 9. | just returned from the spring,
H 2009 National ACSM Conference in Salt Lake City, Utah
and I am writing this while the events of the conference are
still clear in my mind. This was a joint conference with the Utah
Council of Land Surveyors, the Montana Association of Registered

Land Surveyors, and the Western Federation of Professional
Surveyors, and was, | thought, very well run and very well attended.

The spring meetings of the NSPS typically start off with numer-
ous committees getting together as well as less formal groups such as
the Western States Governors Council (WSGC), which is chaired by
a governor from Area 9, California’s Matthew Vernon. For the first
couple of days, it is not unusual to see people popping in and out of
one meeting after another in an effort to keep abreast of as much as
possible. These committee and council meetings are where old busi-
ness is hashed out, new concerns brought forward by the governors
are addressed and motions for consideration by the Board of
Governors (BOG) are drafted. Your governor’s report is probably the
more appropriate place to discuss these wide-ranging meetings and so
with one or two exceptions, | will leave such details to them.

Committee Meetings — Thursday and Friday, February 19-20

Membership Development, Public

Relations Joint Committee Meeting

Membership Benefits,

The chair of the Public Relations Committee, John Fremeyer,
governor from Minnesota, suggested a concept regarding a possible
way to bring the membership of the various state societies into the
NSPS thereby increasing the membership of NSPS many-fold. This
idea was based on the uncomfortable fact that when meeting con-
gressmen and congressional staff during lobby day, the two-part ques-
tion is often asked, “How many licensed surveyors are there in the US
and how many are members of your organization?” Well the answer
is a) upwards of 50,000 and b) about 5,000. It’s not a good situation
to lobby congress for legislative assistance for our profession when
our group represents only 10% of the total. We all recognize that this
must change if we are to exert any influence with our senators and
representatives. Many efforts have been tried in the past to expand
membership with limited success. And frankly, with the current eco-
nomic climate, it will be a battle just to retain members we already
have for the next couple of years. But we have to take a longer view
and find a way to increase our membership if we are to survive.
Fremeyer came at the problem from the perspective of taking a look
at our current budget, divided by the total number of potential state
society members and asked, “what would the cost per member be?”
to make them all members. The answer is not much, really. But this is
much more than a simple economic problem. In consideration of
Fremeyer’s concept, the committee decided that all of the state soci-
eties must be approached and asked a simple question, “What can the
NSPS do for you to provide sufficient value that would cause you to
embrace some sort of joint membership arrangement?” ldeas were
discussed including somehow granting all state members a “basic’

By: Carl C.de Baca, PLS
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membership in NSPS which would satisfy our need to declare much
greater representation than we currently have. Along with basic mem-
bership could be a “full” membership, carrying a higher fee but grant-
ing such things as voting rights and access to other data, privileges
and benefits. The concepts discussed at this meeting were taken to the
WSGC and the Great Lakes Council and were eventually crafted into
a motion to be brought to the BOG.

Private Practice Committee

Chaired by Robert Dahn, Area 1 director from Connecticut, this
is a busy committee with a lot on its plate. In a joint effort with the
education committee the private practice committee has been charged
with coming up with some model curriculum standards for 2 and 4
year surveying degrees. What better group to make such a list than the
people who will be recruiting the graduates from these colleges? The
committee will be assembling a list of the topics that are seen as most
important in the well-rounded development of a student surveyor and
that list will be forwarded to the education committee at the fall 2009
meeting. The private practice committee has also been tasked with
taking the very old ACSM draft contracts manual and updating it.

Board of Governors Meeting — Saturday, February 21

As usual with the BOG meeting, there was a long list of reports
given, most covering committee activities and some dealing with old
business. I will list the highlights of these reports and describe the
new business that was brought before the board for consideration.
These are neither listed in chronological nor priority order, but more
how I recollect them just now.

Canadian Council of Land Surveying (CCLS) Liaison

Murray LeGris of Ontario reported that the CCLS has begun a
re-organization into a member-based organization and that the first
order of business is development of a national surveying license,
which would simplify reciprocity amongst provinces, by reducing the
qualifications to an exam. How US surveyors might fit into that was
not touched and whether such an effort will reignite calls for a
NAFTA-style mutual recognition agreement between them and us
was not discussed. But | suggest we keep a close eye on this.

ACSM Executive Director

Curt Sumner delivered an impassioned speech whereby he start-
ed out by asking how come no one ever remembers who surveyed
some great building or bridge or other edifice? Architects are remem-
bered, engineers are remembered, contractors are remembered, even
though most of the time it is the surveyor who takes the unbuildable
design or the plans with the dimensions that don’t add up and renders
them buildable. Curt emphasized that the states need to put aside their
differences and seek greater cooperation amongst themselves and
between the states and the national society if we ever want to be taken
seriously as a profession. | saw this as a theme for this conference,
one that dovetails well with Fremeyer’s membership proposal.

Continued on next page
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National Geodetic Survey — Dave Doyle

Dave Doyle had several items of interest to report including that
a new geoid model, Geoid09 is available in beta form and OPUS is
now offering OPUS-DB a database into which your points can be
placed as long as they have a minimum of 4 hours of data and you
submit a couple digital images of the point along with a description.
A new tool called LOCUS which is similar to OPUS but for digital
leveling will soon be offered.

Bureau of Land Management — Don Buhler

Don Buhler reported that the new BLM manual is in the ‘last
stages’ and would be rolled out in time for our fall meeting. They had
hoped to make it by May which is the anniversary of the Land Act of
1805. They are planning to put together a celebration perhaps the day
before our Lobby Day and have in attendance representatives from
Ohio and Alaska, the first and last PLSS states, as well as the head of
the Department of Interior, Ken Salazar, and us of course.

TrigStar Program

Bob Miller reported that this year’s national winner is Jonathan
Wilson from Jefferson, Ohio. He was his high school’s valedictorian
and is now enrolled in the Geomatics Engineering program at Ohio
State University. A great victory for TrigStar!

Also TrigStar-related was recognition by the Chairman of the
BOG, Patrick Smith, Kevin Kea, Hawaii governor, who was instru-
mental in getting 12 schools and sponsors signed up in their first year
of participation and another six in this, their second year.
Congratulations to Kevin are in order!

Joint Government Affairs Committee (JGAC)

The JGAC report was given by newly installed president John
Matonich. He notes that there is a new government contracting policy
due to take effect in 2011 that will require that certain agencies with
large budgets hold back 3% of fees from a consultant until the end of
the year in which the consultants project is completed, at which time
they will decide whether even to release the retained fee at all. (1'd like
to know what moron thought that up.) As you might imagine, the
JGAC, along with partners from other professions, is vigorously com-
bating the implementation of this absurd policy.

JGAC is working with Maryland representative Christopher Van
Hollen, Jr. to introduce into some legislation an earmark for $250,000
for TrigStar funding. Also, last fall, JGAC was able to get legislation,
known as ‘STEM,” which provides for forgiving college loans for
math, science and engineering students, changed to include surveying
students as well. This was a great victory. And as you know, JGAC
was able to get legislation passed declaring the third week in March
as National Surveyors Week.

New Business

From the various committee meetings of the past two days, four
motions were brought to the BOG, all of which passed and were car-
ried to the Board of Directors (BOD) meeting as follows:

To have the BOD establish a committee to develop and publish a
Crises Management Manual.

To have the BOD support the study of electronic voting methods
for officer and director elections.
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To have the BOD support the membership proposal and give
direction for further study.

To have the BOD direct the conference committee to negotiate
for free exhibit hall passes to be provided to directors, governors,
committee chairs and state executives.

Board of Directors Meeting — Sunday, February 22

This was the first meeting run by President John Matonich, a fine
public speaker who unfailingly gives his reports on the JGAC in a well
organized, fast paced and lively presentation, and who runs his board
meetings the same way. On every topic, input and commentary from
the board members and audience was solicited and encouraged, but in
a very efficient, compose-your-thoughts-before-you-speak manner.

After approving the minutes and the consent agenda and adopt-
ing the order of business, reports were given by John Hohol and Curt
Sumner. Hohol covered the conference committee, of which he is the
chair, and the FIG delegation, a group that he oversees. He reported
that attendance at the Salt Lake City conference was around 1,150, up
slightly from last year in Spokane, (although exhibitor attendance was
clearly down, as one could witness with a stroll through the exhibitor’s
hall.) The FIG working week will be in Israel this year in May. And in
2010, the next FIG congress meeting will be in Sydney, Australia in
late April. Hohol would like to gauge interest for sending a large party
of NSPS surveyors to Sydney and has done some preliminary

Continued on next page
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research on a package deal for travel and accommodations. It looks
like $1600 will get you round-trip airfare plus one domestic flight in
Australia (for personal recreational purposes). Accommodations are
still being researched. This trip sounds like a great deal and I, for one,
am interested.

Curt Sumner, the executive director of ACSM, had several items
of interest to offer to the board. He reiterated briefly the advice he
offered at the Board of Governors meeting that we surveyors need to
find ways to cooperate more closely, from state-to-state and between
states and the national organization. Closer ties and more cooperation
are the only way we are going to raise our esteem in the eyes of the
public. Sumner noted that Phase One of the ACSM outreach program,
which is a study to determine how well the ACSM and its member
organizations are recognized within the geospatial community, is
moving forward, and as it does, Curt will be gathering data in antici-
pation of later moving ahead with Phase Two, which would be imple-
mentation of any ideas developed in Phase One.

While the 2010 spring conference site and date have been select-
ed, (Phoenix, Arizona, April 25-29), the 2011 site has not yet been
selected. Sumner asked rhetorically if we might want to change the
way we do things a bit and try to focus on making a more memorable
conference and perhaps focusing a little less on an endless stream of
workshops.

NSPS is working with NCEES to see if we can get a line item
inserted into their annual budget for assistance to us for things such
as the speaker’s kit, which they have funded in the past, (but only upon
direct request). Sumner is working with Pat Tami, the NCEES west
region vice president to make this happen. We are also exploring get-
ting assistance from NCEES to develop a video segment of the
“Spotlight On...” series through PBS. This would be an approximate-
ly 10 minute video on the profession that would come with a guaran-
tee to run some 500-600 times on PBS stations. After production the
video would be ours to do whatever we want with. Estimated cost is
around $30,000.

Sumner says the ACSM’s new-look website should be rolled out
later this month. More links, sites, and features will soon be coming
our way.

Finally, the fall NSPS meeting will be held in late September at
the Holiday Inn in Gaithersburg, Maryland, instead of the Arlington
Hilton where it has been held the last few years. The Hilton has
recently raised its rates and essentially priced us out. The
Gaithersburg Holiday Inn is across the street from the ACSM central
office and this location, plus less expensive rates could save the
organization in the neighborhood of $30,000, a move toward greater
austerity that I fully support.

The items of new business, coming from the Board of Governors
meeting, were generally not of a controversial nature and with
President Matonich’s deft steering, the board moved rapidly through
them. The board voted unanimously to fund up to $1000 to print 50
copies of a history of the first 25 years of the NSPS, prepared by
Harold Charlier. More copies will be printed later, depending on inter-
est. This is seen as sort of a ‘coffee table’ book.

The board, voted unanimously to support studying the develop-
ment of a Crisis Management Manual, which would be of great ben-

Continued from previous page

efit to the members who come from smaller firms that may not have
developed their own such manual. This study was directed to the
Private Practice Committee.

The board voted unanimously to direct the conference committee
to annually negotiate with our conference partners, so that directors,
governors, committee chairs and state executives, who come to the
spring conference but due to meeting schedule do not typically regis-
ter for the conference, would be granted passes to the exhibitor’ hall,
free of charge. (Can | get an ’Amen, brother...”)

The board voted unanimously to set up an ad-hoc committee to
study the possibility of adopting electronic voting methods for our
officer and director elections.

The board voted unanimously to explore the membership pro-
posal put forth at the Board of Governors meeting. This came with the
caveat that the committee must embrace the state executives group as
a full partner in exploring any possible routes to fostering a closer
relationship between the state societies and the NSPS whereby we
could include all state society members as NSPS members of some
sort. This will be a long process but if successful will be a great step
forward for the NSPS.

The board voted to form an ad-hoc committee of Jon Warren, the
membership committee chair, and Treasurer John Fenn and directed
them to work with staff to explore how state societies can develop
their on-line membership registration to include a way to sign up for
both the state and the NSPS with a single credit card charge. The
meeting, which started promptly at 9 am, was adjourned at 11:45.

Conclusion

As Area 9 director, |1 see my primary job as being a two-way
channel for communication between the NSPS and the state societies
in my area. So don’t be afraid to contact me with questions or sug-
gestions. And, while | understand well the drive to retain autonomy
and the pride that comes with belonging to a successful and active
state society like all of those within Area 9, | also support anything
that would foster a closer relationship between the states and the
NSPS because | see that relationship as complementary rather than
redundant or overlapping. With all the various threats to our profes-
sion, from the unlicensed doing tasks with machine guidance that
ought to be done by the licensed, to state boards loosening rather than
tightening their definitions of land surveying, we need to band togeth-
er ever tighter and fight for our survival as a distinct and important
profession. Steps were taken at this conference that may ultimately
lead all state members to membership in the national society. From
that moment on, when we speak to congress, we can rightfully say we
represent the majority of licensed land surveyors in the nation, and
believe me, that will be critical if we are to achieve our legislative
goals consistently. If for no other reason than that, | see this confer-
ence as a resounding success. In the meantime, if you are reading this
but are not yet a member of NSPS | hope you will consider making
the choice to belong and help make our voice heard.

I hope | see you at Lobby day this fall, or failing that, at the
spring 2010 Conference in Phoenix. <

Respectfully submitted,
Carl C.de Baca Area 9 Director
alidade.nv@sbcglobal.net
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SMA Expert

Question

I recently performed a title search on property I
own. The search turned up a 1915 grant deed
between a previous seller and buyer, which deed ref-
erences several parcels shown on a subdivision map,
properly recorded in 1911. The map is still on record
and the surrounding properties (and homes) reflect
the parcels shown on that 1911 recorded map. Were
those deed-referenced parcels created by that 1915
deed conveyance?

Answer

Good question! And the expert answer is — it depends!

Most land use practitioners agree that the conveyance of
a parcel by a deed that identifies the parcel by reference to an
older subdivision map, such as a map recorded in 1911,
establishes that parcel as a legal parcel under the Subdivision
Map Act today. (See, e.g., Gardner v. County of Sonoma, 29
Cal. 4th 990 (2003); Gomes v. County of Mendocino, 37
Cal.App.4th 977 (1995).

Moreover, most practitioners also agree that if the con-
veyance deed refers to multiple parcels, and those parcels are
not contiguous, then those parcels also are legal under the
Subdivision Map Act today. (See, e.g., Lakeview Meadows
Ranch v. County of Santa Clara, 27 Cal.App.4th 593
(1994); John Taft Corporation v. County of Ventura, 161
Cal.App.3d 749 (1985). Therefore, if the parcels described
in your 1915 deed are not contiguous, then those parcels
were each created by the 1915 deed conveyance.

However, practitioners disagree on whether those parcels
are legal if the parcels are contiguous on the subdivision map.
Some would argue that contiguous parcels cannot be individ-
ually created unless they are separately conveyed (apart from
each other). They argue that recent judicial decisions have, in
dicta, spoken to the issue. However, each such case did not

By: Michael P. Durkee

have a deed conveying parcels from a post-1893, Subdivision
Map Act-compliant, properly recorded map!

[ submit that as long as the parcels are shown on a post-
1893 map (properly recorded), and the parcels are separate-
ly identified in the deed (with their map/lot reference), they
need not be separately conveyed (through separate deeds).
Although this is a very complicated issue and could be the
subject of a much longer writing, the following is a brief
description of my reasoning.

The Supreme Court has concluded that the modern
Subdivision Map Act originated in 1893. (Gardner v.
County of Sonoma, 29 Cal. 4th 990 (2003). If one accepts
that beginning in 1893 the Subdivision Map Act had "some
purpose” (other than creating parcels through recordation),
then that purpose was to ensure a proper and legal "coor-
dination” between the conveyance document (the deed
between landowner seller and buyer) and the official "data"
that was placed into the hands of the neutral recorder's
office - which data was the map recorded pursuant to the
Map Act. This allowed the buyer to avoid being defrauded:
he could go to the recorder's office (a neutral), affirm that
the seller was in fact the owner of the mapped land, affirm
that the map was properly recorded, affirm that the parcel
was in fact shown on the face of that properly recorded
map and that it was the same parcel referenced in the deed,
and affirm that the parcel had not yet been sold to someone
else. The deed conveyance upon being perfected (recorded)
created the parcels shown on the recorded map and refer-
enced in the perfected deed.

In other words, when a seller referenced parcels in a deed
beginning in 1893, the Map Act required that the parcels be
shown on a properly recorded subdivision map (see 1893
Map Act § 4). The recorded conveyance then created those
map-described parcels. If the deed expressly conveys more
than one parcel, then by the express terms of the deed we
must conclude that the grantor intended to convey more than

Continued on next page
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Continued from previous page

one parcel. If the seller intended to convey only one parcel,
then he would have either had to use a "metes and bounds"
description describing the exterior boundary of the one large
parcel, or he/she would have used the recorded map as a ref-
erence but would have expressly shown his/her intent to con-
vey them as one parcel, not more than one, on the face of
the deed (see, e.g., Cal. Civ. Code § 1093).

Any other interpretation would ignore the purpose of the
Map Act and the plain language of the deed. Clearly, one of
the primary purposes of the 1893 Map Act was to make
property conveyances more reliable, accurate, and efficient,
which would allow a grantor to efficiently and accurately grant
more than one parcel in one deed. In fact, any claim at that
time that only one parcel was conveyed when more than one
is referenced (from a map properly recorded under the Map
Act) would have been a violation of the 1893 Map Act.

For the foregoing reasons, 1 would argue that, assuming
your 1911 map was properly recorded and your 1915 deed

SMA Expert

expressly references the map and expressly identifies more
than one parcel on that map, the conveyance of those parcels
in the 1915 deed "created" them as legal parcels. <

Michael P. Durkee, a partner in the Walnut Creek office
of Allen Matkins, represents developers, public agencies and
interest groups in all aspects of land use law. Mike is the prin-
cipal author of Map Act Navigator (1997-2008), 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@allen-

matkins.com

“Mike wishes to thank Tom Tunny, Senior Counsel at
Allen Matkins, for his assistance in writing this article.”
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Welcome New CLSA Members

CORPORATE Tina McBrien, Santa Rosa

Ali Azimijirsarai, Irvine Michael Meyer, Janesville

Philip V. Bray, Yreka Ryan Mix, Pleasanton

Theresa Lynn Burritt, Nevada City Mike Mobed, San Diego

Eric S. Gilbertsen, San Pedro Steve Razo, Fountain Valley
Ronald Lee Graves, Oroville Clint Rehermann, Sacramento
Gerry L. Hammond, Oakdale Steven Samuel Rohlfs, Vacaville
Peter P. Hernandez, Red Bluff Joshua L. Woelbing, Petaluma

Robert H. Lee, Redding
Michael D. O'Donnell, Spring Valley = STUDENT

Brian Plautz, Itasca, IL Chris Derum, Windsor
Raymond Sean Ryan, Grizzly Flats Adam N. Elsibai, Cotati 52‘:5‘; ?ﬂ':‘;iﬁns f” t‘:’n'g"'gg:‘if"ém
Robert H. Salit, Walnut Richard Farmer, Oceanside
Alan Hughes, Santa Rosa
AFFILIATE Paul Jenkins, Irvine
Anthony P. Ballestero, Novato Teri L. Kahlen, Anaheim
Matthew Clifford, Rancho Cordova Gali Kiran, Fresno
Thomas Cobb, San Diego Jon Oswald, Porter Ranch
Loree Cole, Ventura Paul Riedel, Clovis
Diane Dostalek, San Luis Obispo Frank Sanchez, Oceanside !
Stephanie James, San Antonio Dustin Williams, Lakeport il
E. Tenell Matlovsky, Santa Barbara ~ Daniel Wondimu, San Jose “OSLMANNS _Since 1955
Mike McClendon, Hughson
Robin Peters, Jackson SUSTAINING

David Reis, Bethel Island Pacific Land Seminars [

David Saeger, Phoenix Jo I n CLSA
Mark Sidler, Phoenix
Steve Slocum, Irvine

ASSOCIATE

Scott Ammann, Fairfax

Timothy K. Bannister, Sacramento
Sudhir Chaudhary, Napa

Mark Chevalier, Westlake Village
Robert Cleveland, Stockton

Gary Deaver, Angels Camp

Jozef Elemen, Sausalito

Cody Festa, Hayward

Matthew Jacob Fossum, Sacramento
Richard Garland, Phoenix, AZ
Steve Gigoux, Walnut Creek
Gabriel Joslyn, Weaverville

Cory Kleine, Minden, NV

Carlos Gustavo Lopez, Hawthorne
Jesus Maldonado, Healdsburg
Kenneth Maliszewski, Bishop
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lan Wilson, PLS is the Director of Survey for WRG Design, Inc. in Roseville, CA. As well as being a licensed land surveyor, he and
his wife, Laura, are avid SCUBA divers. They are looking forward to “getting wet” on future trips along coastal California and around
the world.
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SOAKS UP INK

SMALL ISLAND IN A RIVER

DESIRED MEANING

TYPE OF EXPERT WHOSE WORK IS

NOT USUALLY DISCOVERABLE

BLOW INK ON A MAP BUT DON'T ENLIST
ESTATE OF "CLASSY HEIRS"
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WRITTEN CONVEYANCE DOCUMENT
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UNLAWFUL SUBDIVISION PRACTICE
DIFFERENCE IN LONGITUDES

Key to CLSA puzzle #10 (Surveyor Issue # 157)

NORTH - SOUTH LINE
TAKING PRIVATE PROPERTY FOR

[E[x

E[r1 [o]r] (eli [pluleli [alr]y

'H o[n]

PUBLIC USE [rlels]t]1i [m]o

GPS DATE

HTDP MOTION MODEL [k[als

E]

2.47105 ACRES

min > -u"|
=
= |

|m |O iz |J> =

A[N[G

clolv]

AGREEMENT lcln

- m e |zl o 4T
il

mwlc -

=)

WATER BARRIER

L
I
G|N|o|N
(K|

s
T
A
TYPE OF POINT bl
1
A

DIFFERENCE IN NORTH OR A B

POLITE TURNDOWN

<Fml<olnlw]-lo”

z o |3°

ol

clr]

CALENDAR YEAR

LA
Z
1
Nrlelk] [m
clu
T |
|H |

alrlalL|L]alx]

B

: L

SECOND EQUINOX OF THE [rlr [
Z

E

clalr

o e Hzle]nf
(9]

MEASURER UNDER PRESSURE [clale
CLAIM AGAINST LAND

660 FEET
TRIANGULAR OVERLAP THAT

z > o~ |o |[#°

o

v ozl o [+

-
o |
—l)a-|t—'o5

o o [o |mF

CREATED THE INTERNET

S G
™

=i
[w ]~ [n >

FOUR POLES

DEFINITE BOUNDARY MARKERS
UNLAWFUL INTRUSION
MATHEMATICAL INTERSECTION
DISPLACEMENT

SANTA CLARA COUNTY

ENG. TECH. Il

PLACE DATA ON A MAP

BUYER

RIGHT TO LEAVE

[=lo = o = |<”

FEFFFRFFE

1m |r' |m |> |—' —F

£

zl<lerlole = =7

ElR

|7u o w|m |m‘

LIIIC[T OlNl

[s]i b

mnfzmo-]|<m®

z
E |
N
I
T

AL

2l fmjelo = = = o <]

Pl ezl
-

Flalt|ulo[M]

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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Photo of the Year

Congratulations to Bob Fredricks, PLS for submitting the

winning photo. “My Cubical” CalTrans Survey

To submit a photo for consideration of photo of the year, please email a high resolution

photo along with caption to clsa@californiasurveyors.org

CONGRATULATIONS CLSA AWARD WINNERS!

he Chapter of the Year Award is presented to the CLSA chap-

ter that best demonstrates overall excellence and has best sup-
ported and promoted the mission and objectives of CLSA. This year’s
Chapter of the Year award was presented to the Sacramento Chapter.
The Sacramento Chapter made great strides in 2008. They have
increased the educational opportunities available to members includ-
ing hosting both an LS and LSIT workshop. The Sacramento Chapter
remains active in their local community by participating in Habitat for
Humanity and they continued to support the CLSA Outreach program
by attending and manning a CLSA booth at the GeoWoodstock
GeoCaching event. Congratulations to the Sacramento Chapter for
their accomplishments.

Chapter Newsletter of the Year was presented to Sacramento
Chapter. Criteria for newsletter of the year is based on consistency
and timeliness of the newsletter, pertinent content, effective writing as
well as layout and overall appearance. Congratulations Annette
Lockhart, Editor of the Sacramento Chapter Focal Point.

The CLSA Member of the Year Award is given to someone
who is considered to be the person that has best supported and pro-
moted the objectives of CLSA and who has contributed the most to
CLSA activities. This year’s recipient, John Wilusz, PLS, has gone above
and beyond the call of duty. He has dedicated his time, energy and tal-
ents to CLSA for many years. As editor of the California Surveyor mag-
azine, his hard work has helped to give national recognition to CLSA in
the form of two consecutive National Journalism awards from NSPS
Thank you John for all your hard work!

The CLSA Distinguished Service Award is CLSA’s highest
service recognition. As such, the recipient must demonstrate exem-
plary service to the profession extending beyond the chapter/local
level for an extended period of time. This year’s recipient, Howard
Brunner, PLS, has a long-term record of leadership and commitment
to both CLSA and the profession. He is a past president of CLSA. In
addition he has protected the rights of California Land Surveyors by
serving for many years as a liaison to the National Council of
Examiners for Engineers and Surveyors (NCEES). <
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By: Richard Hertzberg, CPCU, ARM, Vista International Insurance Brokers

What, Me Worry About Insurance?

hat, me worry about insurance? Well, maybe a lit-
the. With all the current financial problems, insur-
ance company downgrades, bank failures, collat-
eralized debt obligation losses, credit default swap failures,

mark to market necessities, it’s time for an informal review
of the state of the insurance markets for CLSA members.

What should you expect your insurance to do? A lot. It
should always be there when you need it to pay your loss-
es. There are no guarantees about whether your insurance
policy prices will go up or down, but | have some predic-
tions. Like the stock market, insurance pricing is hard to
predict, but in general as stock prices go up insurance
prices go down. That is because there is more capital avail-
able for insurance investment and insurance companies
can make money in the financial markets. When this hap-
pens it is called a soft market.

Conversely, as stock prices go down insurance prices
will go up because insurance underwriters need to make
money from the product they sell. This is called a hard mar-
ket. Right now we are, in general, probably going up in
price and are at the beginning of a hard market increase.
Over the last five years we have been enjoying a soft mar-
ket. Insurance companies had plenty of capital, losses were
reasonable, re-insurance (which is insurance for insurance)
was cheap and competition among insurance companies
was fierce. Now, insurance company investments are
shrinking while their losses increase so they are starting to
increase their prices.

Uncertain Economy, Uncertain Future

On March 27, 2009, the California Workers
Compensation Insurance Rating Bureau recommended a
24.4 % pure premium rate increase to be effective July 1,
2009. Property and liability underwriters are tightening
underwriting requirements for construction, safety, security,
allowable losses and minimum premiums. They haven’t,
however, asked for big rate increases yet.

What Should You Do?

You can pay attention to what’s going on in the insur-
ance world around you. Talk to your peers. Talk to your bro-

kers. Ask them how their insurance renewals are going.
Attend to your own risk management chores. Keep your
losses low with good safety practices. Be sure to accurate-
ly report your renewal revenues and values. Consider using
higher deductibles. Review lower limits where feasible. But
be prudent- don’t over or under-insure.

What Do We Do?

As a broker we watch for market changes that affect
our clients. We review market trends and always use A-
rated companies. We prefer using admitted companies as
much as possible because if an admitted company
becomes insolvent, the California Insurance Guarantee
Association will pay losses with funds collected from these
licensed and admitted companies. As necessary, we mar-
ket our client’s accounts.

We negotiate with underwriters to get the best terms
and prices for our clients. Finally, we make sure that we
comply with and are aware of state and federal regulation
requirements.

Insurance is a pooling of your resources with other
insureds and a promise to pay you if you have a loss. Its
guiding principle is utmost good faith. Insurance is a strong
financial agreement between you the surveyor, us the bro-
ker and the insurance company, all working together to
keep you sound, safe, and solvent.

What to Expect

Over the next year or two, as the economy readjusts
itself, expect some insurance premium increases. But as
the economy picks up and your business improves and
insurance companies have more capital to invest again,
insurance prices will go down.

Like the stock market, insurance prices go up and
down. It’s often difficult to predict when and how much. <
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John G. Baffert
President

DEDICATION TO SERVICE®

CIVIL EP

GINEERING

JCTION MANAGEMENT

PLANNING

& Trimble

Trimble Navigation Limited
5475 Kellenburger Rd.
Dayton, OH 45424-1098

WALLACE GROUPz  pygpic S ADMINISTRATION ggg,ggg,gggg}
SURVEYING / GIS SOLUTIONS e
805 544-4011 : 937.233.9441 fax
PO. Box 27367 = Tucson, AZ 85726 = 3225 E. 47th Street = 85713 www.wallacegroupus  WATER RESOURCES
Robert J. Shafer Irwin C ial Finance Corps ENGINEERING SupPLY cDMPANY

WWWw.surveying.com

4155 Oasis Road « Redding CA « 96003
(800) 824-4744 or (530) 225-8155

Equipment Finance

3820 Del Amo Blvd., Suite 301
Torrance, CA 90503
B66.824.8170 Ext. 207
310.425.9778 cell
310.371.9705 fax
Bob.Shafer@IrwinCF.com

an Irwin Financial Company

Regional Sales Manager

I Irwin
Commercial Finance

The equipment finance specinlists

Chuck Madrid

8 I

Surveying
Builders Instr

#mmon

Factory Authorized
Factory Certified
Sales, Repairs, Rentals

T
quip
and Laser

5700 Imhoff Orive, Suite J
Concord, California 94520

Phane: 925/680-4701
Phone:  BOO/788-3307
Esc Faux. 925/680-2504
Mohil: 208/607-3970

Instruments
& Supplies

ANSLE,

Bill Stull

Sales Manager
602,359.0359 Mobile

B00.272.0180 » Fax 480,994 8337
7114 East Earll Drive
Scottsdale, AZ 85251

@& Trimble

bills@alleninst.com

SALES + RENTALS -+ SERVICE - TRAINING

CALIFQIRNIA

e S e

s U P P L Y

SACRAMENTO - LIVERMORE - FRESNO

Quality

Product - Service - Support ["ﬂ
Lewis & Lewis
(800) 342-3607
Sales - Rental -Repair - Financing
www.lewis-lewis.net
VENUTRA: 1600 Callens Rd, Ventura CA 93003 (805) 644-7405
FAX (805) 642-3970 Email: salesi@lewis-lewis.net

#¥ TOPCON

SAN DIEGO: 540 8. Andreasen Dr, Suite A Escondida, CA 92029

800.243.1414 = www.csdsinc.com (760) 747-8823 FAX (760) 480-5778 Email: jimp{alewis-lewis. net
P.0. Box 578
ASTOPCON o fumiere
INSTRUMENTS Service Company Geonysioms
CALIFORNIA & suppLiEs

SALES-SERVICE-RENTALS
Total Stations-Data Collection-Digital Levels

Steve Carlon

General Manager

3380 Industrial Blvd., Suite 105
West Sacramento, CA 95691

(B00) 500-8575

{916) 374-8575
Fax:{916) 374-8329
scarlon@topconca.com

Sales « Service + Rentals - Training
Serving California Surveyors Since 1926

Costa Mesa, CA
2942 Century Place
Costa Mesa, CA 92626
W\ (so0ys3s-0606
JUN  (719)546-0606

San Diego, CA
8898 Clairemont Mesa Blvd.
San Diego, CA 92123
(800)282-4454
(858)278-7762

BRIAN T. HESS, PLS
PLS 8136

OfFFiIcCE 951-325-2200
Fax 951-639-9661

BRIANE@HESSSURVEY.COM

7~ HJW geospatial

sobutions with

Photogrammetric Mapping
LiDAR Terrain Modeling
Spatial Data Fusion
Orthophotography

Aerial & Satellite Imagery
Nationwide Coverage

Susan R, Jackson
Director, Sales & Marketing

8407 Edgewater Drive » Qakland » CA » 945621 » P: (510) 638-6122 x129
C:(510) 910-85669 - F: (510) 638-5628 « jackson@h|w.com * www.hjw.com

VERTIGAL WAPPING

Okraskd
tor, Consulting & Development brative

Bret

almapping.com

24532 Del Prodo Avenue, Sule B Dana Point, CA 92629
Phone: 949,248, 7800 Fax: 949.248.7803 www. verticaimopping.com

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

48 SUTMBYOR |

www.californiasurveyors.org




Flexible Solutions, Fast Turnaround

To initiate financing please contact Trinity,
Your Survey Equipment Finance Specialist!
Craig de Koning, AVP National Account Manager
W (300) 841-4433, ext, 177 / Cell (415) 877-6059
M craig.dekoning@trinityvf.com

TRINITY

VENDOR FINANCE

A DIVISION OF BANK#& WEST 225

Construction - Mapping - Marine - Civil

John B. Rogers
Vice President Engineering

41601 Date Street, Murrieta, CA 92562
951/698-1830 = FAX 951/698-8656 * BD0/668-3220
JRogers@CLEENgineering.com

A CLE Group Company Equal Dpportunity Employer

CARTWRIGHT

AERIAL SURVEYS, INC.

-

BiLL CALMES
PRESIDENT

ASMAP.COM
EXECUTIVE AIRPORT WW.CASMAP.COM
5878 FREEPORT BLVD (916) 421-3465
SACRAMENTO, CA 95822 FAX (916) 422-9631

MOUNT DIABLO
SURVEYORS HISTORICAL SOCIETY

A CALIFORNIA NONJFROFIT PUBLIC BENEFIT CORPORATION (RS 501{ck3)

Burt’s Solar Compass

ARTIFACTS of the LAND
SURVEYING PROFESSION

5042 Amethyst Ct, San Jose, CA 95136 www.mdshs.org

COLLECT, PRESERVE & DISPLAY

MITCHEL E. BARTORELLI
ASSOCIATE

(775) 358-9491

Digital Mapping
Aerial Photography
GIS Services
Digital Orthaphatography
Volume Sarvices
Global Positioning Services

www. TriStateLtd.com
FAX (775) 358-3664
(800) 411-3752

1925 E. PRATER WAY
SPARKS, NV 89434-8938
Email: MBartorelli @ TriStateLtd.com

5| EngineerSupply.com F

Your Resource for Engineering Tools and Supplies.

o N
=/ N\

i BluePrint Storage

= Laser Measuring Devices
.4 | Measuring Wheels

5 | Surveying Equipment

2 | Calculators

= | Digitizers

Hand Trucks

Metal Locators

CALL TOLL-FREE 800-591-8507
Visit Us on the Web at www.EngineerSupply.com

LT
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- CLSA

PUBLIC * NON NO. OF

A PUB ATION ORU OR MEMBER AGENCY MEMBER | COPIES TOTAL
2009 Complete Package: PLS Roster, Pre '82 CE
Numerical Listing, PE & PLS Act, Board Rules, $34.50 $48.00 $68.00
Subdivision Map Act & Index, Misc. Statutes & Binder
2009 Complete Package (as above) plus CD $40.50 $57.00 $80.00
2009 Refill Package includes: PLS Roster, PE & PLS
Act with Board Rules, Subdivision Map Act and Index $26.00 $36.00 $52.00
and Misc. Statutes
2009 Refill Package (as above) plus CD $32.50 $45.00 $64.00
2009 PE Act & PLS Act with Board Rules
(5%x8 %) $9.50 $14.00 $19.00
2009 Subdivision Map Act and Index
(5% x8%) $9.50 $14.00 $19.00
2009 SMA Navigator: A Practical and Tactical Guide to
the Subdivision Map Act Written by Mike Durkee, £sq. | 22-00 $45.95 $49.95
California Coordinate Projection Tables — NAD ‘83
By Ira Alexander, CE, PLS & Robert J. Alexander, PE $10.00 $15.00 $20.00
Chaining the Land, Second Edition $65.00 $72.00 §95.00
Right of Entry Cards (minimum order is 2) $1.50/ea. $2.00/ea. $3.00/ea.
Right of Entry Door Hangers
(includes 1 Right of Entry Card) (Pkg. of 50) $5.00/Pkg. | $7.00/Pkg. | $10.00/Pkg.
Corner Record Forms — BORPELS 1297 (Pkg. of 25) | $10.00/Pkg. | $15.00/Pkg. | $20.00/Pkg.
Land Surveying Brochures (Pkg. of 50) $15.00/Pkg. | $18.00/Pkg. | $30.00/Pkg.
CLSA Exam Guide $25.00 $35.00 $50.00
Standard Contract Forms
Agreement for Professional Services (Pad of 25) $4.00/Pad $6.00/Pad $8.00/Pad
Land Surveying for the Land Owner & Real Estate
Professional, by Daniel E. Beardslee, PLS $8.00 $12.00 $16.00
CLSA Decals or Bumper Stickers
(__ Decals or Bumper Stickers) $1.50/ea. N/A NIA
Land Surveying Story/Coloring Books (Pkg. of 10) $24.00/Pkg. | $28.00/Pkg. | $48.00/Pkg.
CLSA Lapel Pin $6.00 N/A N/A
“Choose Your Path...Make Your Mark" DVD $3.00 $5.00 $6.00
CLSA Video "A Career Without Boundaries” $8.00 $12.00 $16.00
¢ Member prices are only available to State members of CLSA. Subtotal
« Fax orders are accepted with Visa or MasterCargd payment only Shipping & Handling
Fax to 707-578-4406
¢ Please allow 2 weeks for delivery. U§0t°0$19“1%9 Oa%d $7g'50
s Orders must be received by 1:00 PM for next day FedEx Delivery. $40'81 - $60.80 adg $1 ‘1520
¢  Mail your order form and payment to: $40.01 - $60.00 $° )
CLSA Central Office $60.01 - $11 50 p[US 3% of .total
526 South E Street Next Day Shipping provide
Santa Rosa, CA 95404 FedEx Account Number
Phone: (707) 578-6016 Fax: (707) §78-4406 #
“The difference between member & non-member price may be applied Add $10.00 Handling fee.
toward membership. Subtotal - include Shipping & Handling
L . CA Sales Tax
Shipping Information Outside Sonoma County Tax 8.25%
Sonoma County Tax 9%
Santa Rosa 8.25%
Name CLSA Membaear # TOTAL
Company (if company is mailing address below) PDaéT::; EnCIOSEIdfi/IasterCard 0O Visa
Account #
Address
Expiration Date & CID#
City/State/Zip Name on Card
Phone Email Authorized Signature




Flexline. The New Generation of Total Stations.

—y ‘ Leica TS02 TS06 TS09: For basic to advanced users with the need
- h for flexibility and performance. Simply select hardware and software options
to meet your exact needs.

y ' | = EDM options available - Prism or non-prism * Quadruple axis compensation for best accuracy

pinpoint technology + Integrated FlexField and FlexOffice software solution

. ; * New.30m non-prism mode using laser pointer + Five classes of angular accuracy available 1” up to 7

=< imm accuracyin prismimade « Emitting Guide Light (EGL) guides rod man effortlessly

4 » > 1000m range in non-prism mode for stakeout
« Removable USB memory stick * Lithium-ion batteries for 20 hours of operation time
R ST - Bluetooth® wireless technology - Successor of TPS 400/800

Product! Seica

New! Leica TPS1205+ New! Gps 1200+
| Basic Robot S Basic Rover
- — Acheives angle measurements 50% g ‘ - Industry 1st! 120 channel
i \ faster than the competition ' GPS/GLONASS/Galileo triple frequency
RTK receiver!

15
|

o ! — 1000 meter PinPoint reflectorless measurement

- '.I_ n o e - g
| 1 - 5th generation passive coaxial tracking Future Proof: Unlike the competition, gur
| O ’ GNSS technology guarantees your equipment
4 B will track all satellites today and in the future

—,-—' 1 - True GNSS integration

— Available with Leica SurvCE or
SmartWorx applications

— Any GPS1200 can be upgraded to the
current “plus” model.

$1000 discount on upgrade until
April 1, 2009!

Aslow as Includes 1205+ w/ single keyboard, Yy 1nciudes ATX1230GG GPS/Glonass/Galileo,
$480 RX1250 T Data Collector w/ internal $335 RX1250 X, 2m carbon fiber extending pole,

per month radio, mini 360 degree prism, & basic per month & basic applications
applications

Visit our online store at
www.Servcol.com

: /-_'\% We Will Match Any Competitor’s Price on field supplies!

’“d‘k ﬁi’ Check out our online clearance items at www.servcol.com for more great deals.

Costa Mesa, CA San Diego, CA Burlingame, CA Sacramento, CA

2942 Century Place 8898 Clairemont Mesa, Blvd 1447 Rollins Road 4181 Power Inn Road

800-938-0606 Suite L 650-348-7247 Ste A wew
800-282-4454 888-596-0785 ~ gx0'°

L Su rveyors HASELBACH IHS: ==
SURVEYING
B seRvice coMPANY AT &




In our role as technology solution
Northern California’s only pioneers, CSDS has created

G N SS RTK N etwo Pk northern Californias first

wide-area, high-accuracy, real-time

GNSS reference station network:

The California Surveying Virtual
Survey Network (CSVSN).

Trimble integrity monitaring software
continuously examines the reference
stations positions for the influences of
everyday forces that may effect position

and diminish accuracies. These forces
include tectonic movement, ground
subsidence, weather and human interference

S| .2

= Modeling of the ionosphere and troposphere
delivers centimeter accuracy to users
anywhere in the network

= Fully redundant structure with back-up
servers to take over and provide
uninterrupted service if the primary
server malfunctions

= An integrated alert management system
(AMS) consisting of internal and external
monitoring to ensure accuracy and reliability

= The CSVSN runs numerous strategically
placed rover integrity reference stations
that continuously monitor the accuracy of
the network solutions

= Dedicated IT team, overseen by a certified
Microsoft Systems Engineer, to provide
24/7 monitoring of the CSVSN

= nrivalled technology and customer service

Advantages of the CSVSN include:

= The largest coverage area [Redding to Bakersfield)
= The ability to survey with only a rover

= True network ATK solution

= Centimeter accuracy

= Shorter initialization times

= Superior baseline performance

= | ong term data retention available for download

CALIFORNIA 800.243.1414 - www.csdsinc.com
S:p Sacramento Livermore Fresno
s u = = L Y 4733 Auburn Boulevard 6111 Southfront Rd, Ste C 4753 W Jennifer Avenue

FRESNG Supporting productivity through innovative technology since 1986 ™
a 8/08

SACDRAMENTE « LIVERMORE -



