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MARC CHEVES / PS

editorial
amerisurv.com

Building America
uring a downturn in the early 1990s, I had to lay off an excellent
career instrument man. He was one of many who were shown the
door in that dark time. But what made it even worse for this particular
individual was the fact that it was the second time the company had
laid him off. The first was after another earlier downturn. He told me,
“That’s it. I’m getting out of surveying. I can’t depend on it.” Knowing that surveying
was in his blood, I’ve often wondered if he kept that promise.
In talking to surveyors across the country, I’m hearing that companies are having a
hard time finding qualified people, and can’t help but wonder how the last 8-10 years of
1% GDP growth has permanently forced many qualified surveyors out of the industry.
As I have written before, what we need is enough growth (many think 3% is the right
number) to cause things to be built so a need for surveyors will be created. Some are
saying that our country will end the fourth quarter of 2017 with 4% growth. Already,
construction backlog is climbing. If this translates to the 2018 construction economy
many think it will, the shortage of qualified surveyors will become acute.
But we will need to be careful. In our zeal to take on all available work, we must ensure
that the work is being done properly. In the DC area in the 1980s, there was so much
building going on that practically anybody breathing could find work in surveying. I was
always amazed that a company could absorb numerous back charges for staking errors
and still thrive. But when a company was running 20 crews, there was so much money
coming in, back charges were almost considered part of the cost of doing business.
Technology certainly helped. In the 1980s, plane table and alidades were still in
common use in the DC area for topography surveys. But an instrument that had an
accuracy of ±3% was bound to cause errors. Don’t get me wrong, I have great respect
for the plane table artists of the day. These guys would bring in a finished map, and
having stood on the ground being surveyed, were careful to note drainage and other
features important to land development. But when designed improvements were
staked for construction and the storm drain line didn’t reach the pre-installed inlet,
the party chiefs had to be able refigure grades.
Now, with everything being digital the map accuracy has improved, and today’s
surveyors are less likely to need to do any “field-engineering,” but that’s where the
qualified part comes in. We all agree that button-pushing is not a good solution. It
pleases me greatly that economic conditions have improved enough that it’s growing
difficult to find help. And I’m sure the various surveying education programs around
the country will rise to meet the challenge.
According to Anirban Basu, the chief economist of the Associated Builders and
Contractors, “A recent reading of the Conference Board’s Index of Leading Economic
Indicators suggests that the U.S. economy will enter 2018 with substantial momentum.
Corporate earnings remain healthy. Global growth is accelerating. Consumers are upbeat.
Tax cuts could fuel faster business spending. All of this suggests that the construction
recovery that began in earnest in 2011 may have a few more birthdays ahead.”
Here’s hoping that 2018 will be a great year for you and that you will be able to find
all the ingredients to be very successful. ◾
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decided guidance:
case examinations

Bryant v. Blevins

Epilogue—The Practical Location of Boundaries

E

stablishment of Boundary
Lines by Practical Location
was written by Joseph P. Loeb
in 1916. This is a collection of
common law precedents to
guide attorneys and Courts through boundary
resolution. This guidance neither grants nor
implies any special authority of the Surveyor
to adjudicate a boundary. However, an understanding of the subject matter may fortify
the surveyor’s attempt at gathering pertinent
evidence representing the true behavior of
adjoining chains of title on the ground.
At the turn of the previous century the
country was developing rapidly and thus land

was becoming increasingly valuable. In 1916
the motivation to define rules in determining
a true boundary line was no doubt driven
by the demands of this rapid land development. California had been a State for nearly
fifty years when the case of Hellman v. Los
Angeles was heard in 1899. The Supreme
Court recognized that an old map of Ord’s
Survey of Los Angeles was unclear, no
original monuments survived, and nobody
was alive that could testify to the original
work. Additionally, The Supreme Court
declared “that the inaccuracy of early surveys
was a matter of which the courts have judicial
knowledge.” As stated by Loeb “ For these and

many other reasons the true boundary lines,
as called for by deeds or other instruments,
frequently cannot be located definitely and
certainly. A conflict then arises between the
true line and the line actually established by
occupation…”. Loeb goes on to further explain
his cause in 1916. “ Our inquiry is restricted to
the rules which are applicable when the division line of contiguous lands as indicated by
practical location does not correspond with the
true boundary, as determined accurately by a
survey based upon a call of deeds, and when
there is no express agreement in writing adopting one or the other as the line...Ordinarily
descriptions contained in title deeds will fix
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boundaries. The exceptional state exists when
instruments of such dignity are disregarded,
and the haphazard location of hedges, fences,
ditches, and other physical objects are taken as
the standard in their place.
When the practical location does prevail,
the case will fall within one of the following
classes: (1) Lines established by agreement,
express or tacit; (2) Lines established by
estoppel; (3) Lines established through the
acquisition of title by adverse possession.”
Bryant v. Blevins tested the concept of
lines established by agreement when a good
survey of reliable records was available. So
how does the surveyor know when a practical location should prevail over the record
description? The simple answer is we don’t.
That authority lies with the Court. The best
I can offer is that we clarify that uncertainty
to the concerned parties then guide them to
some form of resolution as co-participant’s
rather than judicial combatants.
Identifying a practical line that in fact
harmonizes with a deed(s) or plat is the
foundation of Justice Cooley’s “Quasi-Judicial
Functions of the Surveyor” and bolsters

the preponderance of evidence. There’s a
difference here. Practical lines based on
boundary agreements could be contrary to
and abrasive with title descriptions. I suspect
this is due in good part to the title description
being ambiguous, unclear, or perhaps never
surveyed to begin with. Intuitively I think
it’s safe to say that agreements may naturally
manifest through poor descriptions, however
Cooley’s examples of acquiescence rise
with bona fide acceptance of practical lines
consistent with record documents. I mean
consistent partially in the geometric sense but
mostly with the multitude acts involved in
platting and conveyance.
What does a boundary agreement look like?
Well, for starters there must be uncertainty (*1).
I don’t think ignorance (*2) is uncertainty as a
competent survey may certainly identify a true
line to an unknowing owner. Loeb’s examples
support that notion and we saw the majority
in Bryant v. Blevins overturn on that basis. In
Truett v. Adams (1884, 66 Cal. 218, 222,5 Pac.
96) the Court stated “Undoubtedly where the
location of premises intended to be conveyed
can be ascertained from the terms used in the
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instrument of conveyance, neither the acts not
the declarations of the parties are admissible
to show their understanding of the description
contained in the conveyance.” Additionally, an
example of uncertainty was recognized by the
Court in Sneed v. Osborn (1864, 25 Cal. 619,
626, 30 Pac. 433). One parcel was described
as being bounded on the north by “Boggs”
parcel. The Court observed that “...no two men
would take the (Boggs) deed, and going on the
land separately, fix upon the same place for
the initial point.” So Boggs’ description was
ambiguous and the neighboring description
was dependent on that same ambiguity.
Clearly the intention of the bounding call is to
harmonize the title line between both owners.
Regardless, and as seen here a bounding call
may not lend itself to actually fixing the line’s
location. This is an element of “uncertainty”
and an invitation to identify evidence of an
agreed line on the ground.
As obvious as it sounds there must be
evidence of an actual agreement to support an
agreed boundary line. Common elements in
Loeb’s various citations point to an unwritten
agreement made between previous owners.
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The conflicts generally fester somewhere
down the line in a chain of title for obvious
reasons i.e. they were not written or recorded.
So an agreed boundary is going to be affirmed
through testimony or inferred (*3) from
behavior relative to a landmark and/or a deed
call. Justice Shaw in Wheatley v. Salt Lake
Railway Company (1915, 169 Cal. 505, 512, 147
Pac. 135) states “there must be an agreement
in order that a division line shall become fixed;
this agreement must be express or implied (*4)
from the acts of the parties and acquiesced in
for a period fixed by the statute of limitations.”
Loeb follows this citation with an interesting
observation of “It is submitted that acquiescence is important only where the agreement is
tacit (*5), and then only as an evidentiary fact
tending to prove the existence of the agreement.”
Okay. Loeb is swimming in some brackish
tidewater between the concepts of acquiescence and agreement. I suspect he is just
taking a scoop of Justice Cooley’s definition of
acquiescence to thicken up the gravy of tacit
agreements. I feel like this is a source of confusion that could mislead to an argument that
all acquiescence is evidence of a contractual
agreement to fix an uncertain line. Justice

Cooley’s observations are based on the notion
that folks are certain that the practical line is
also the true line. Loeb’s reliance on acquiescence to bolster a tacit agreement seems like
it naturally needs some pre-existing written
proof of ambiguity. The agreement might be
tacit but the cause for agreement needs some
retraceable evidence. Loeb published his
paper in 1916 (see link below). Seventy years
later Backman published a logical progression of principles in “The Law of Practical
Location of Boundaries and the Need for an
Adverse Possession Remedy…”.
How does any of this affect the surveyor?
True agreements are rare occasions and Loeb
was very quick to make that point. My advice
to the young surveyor is to stop and look
around. Ask yourself “does occupation fit the
record?” The term “fit” is not a mathematically
precise number. The courts have judicial
knowledge of that fact. Perhaps a better term is
“fitness for use” (*6). Examine every conveying
document in the chain of title. Read them
in full! Descriptions sometimes evolve and
errors are perpetuated in the record. Qualifying
clauses and reservations contain evidence
and are peppered throughout the document.

The Barbershop Barrister
The Shop is slow today so the Barber is going to sweep
the floor with contradictions, footnotes, and general
ramblings and rants. Just to be clear, Establishment of
Boundary Lines by Practical Location is not a manual
of land slicing and cardinal equivalents. There’s
no dazzling third grade division problems or cosine
reductions to impress your friends. Put your calculator
down and spare us the tales of how you found “old
so-and-so” off by seventeen hundredths. We are not
talking about equipment, precision, or computational
ability. The guidance we are examining in not found in
engineering curricula but rather it is taught in law school.
Here is the list of contradictions and cranks:
1. Page 182 Loeb cites a basic version of agreement from Sneed
“When the owners of adjoining lands have acquiesced for a
considerable time in the location of a division line between their
lands, although it may not be the true line according to their deeds,
they are thereafter precluded from saying it is not the true line.”
Loeb’s take on this, and mine for what it’s worth, is “In this form the
rule is too broad. It is not limited to cases of uncertainty and would
apply as well to a deliberate attempt, as in Nathan v. Dierssen, to
change a definitely known boundary.” It is not hard to imagine the
chaos that would ensue if everybody just felt like agreeing to a “feel
good” boundary. It would be like a run on the banks.
2. Clapp v. Churchill, 164 Cal. 741 [130 P. 1061] “...something
more than the belief of all parties that uncertainty exists should
be required.” However in Schwab v. Donovan ((1913), 165 Cal.
360, 132 Pac. 447) “The court seems to have been satisfied with
the fact that the parties were uncertain, even though the line
itself was certain (by survey), and...implied an agreement resting upon mere ignorance of the true line.” I suspect that both
owners willingness to represent and maintain a fence together
played into this decision. Take that with a grain of salt.
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Be certain to read every description and
clause contained in a document. This can be
revealing and it requires time and detail.
Tossing a few lawn darts and swiping a
credit card for a few hours of labor is not
retracement surveying. That is the business
model of a cheap plumber. There’s a reason
things don’t fit and that is your purpose.
You old guys are either nodding or flipping
me off. I’ll accept either gesture as a valid
response in this barbershop and thank you
for paying attention. ◾

Jason Foose is the County Surveyor of Mohave
County Arizona. He originally hails from the
Connecticut Western Reserve Township 3, range
XIV West of Ellicott’s Line Surveyed in 1785 but
now resides in Township 21 North, Range 17 West
of the Gila & Salt River Base Line and Meridian.

References
“Establishment of Boundary Lines by
Practical Location-1916”
https://goo.gl/83sKJ1
“The Law of Practical Location of Boundaries
and the Need for an Adverse Possession
Remedy-1986”
https://goo.gl/r76pdM

3. The authority to infer apparently belongs to the court. “The court
may infer that there was an agreement between coterminous owners ensuing from uncertainty or a dispute, from the long-standing
acceptance of a fence as a boundary between their lands.” (Ernie v
Trinity Lutheran Church 1959 51 Cal. 2d 702, 708 [336 P. 2d 525].
4. The Court has the authority to imply. In 1986 Backman published
“The Law of Practical Location of Boundaries and the Need for
an Adverse Possession Remedy”. Justice Mosk references this in
Bryant v. Blevins particularly noting that evidence of agreements
is often unavailable because folks pass away and/or forget what
is customarily an oral agreement. At this time I have only looked
at a small sample of Backman’s 1986 work. There is a very
compelling argument and comparison between agreed boundaries and boundaries by acquiescence. My wig started to smolder
when Backman identified agreements as contracts subject to
statutes of fraud whereas acquiescence is not. Hmmmmmm,
very interesting… To read more see link in references.
5. Tacit means understood or implied without being stated and
actions can speak louder than words. In Bryant v. Blevins the
majority apparently did not see evidence to support a tacit
agreement or evidence of express agreement. I suspect a
court might favor the actions of several slightly disinterested
“chainees-of-title” to reinforce a tacit agreement and shy away
from a sole understanding of a single petitioner. I’ll throw a
frisbee here and say in our context perhaps a tacit agreement is
better demonstrated by society’s actions rather than individual
belief. I also can’t help to wonder if the tacit agreement needs
tangible or written evidence of uncertainty as a cause? Perhaps
we need to produce evidence of something broken?
6. “Fitness for use” according to The Black’s on-line Law
Dictionary at http://thelawdictionary.org/fitness-for-use/ says
this: The effectiveness of a design plan for manufacturing a
good or service. It should fit the purpose and assume certain
conditions of making such a product.” I find it really easy
to apply this to a plat, survey or land description.
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M

ost that have run
the gauntlets
involved in
launching a business will recall the
days of their founding with some degree
of nostalgia—the tough hours, the list of
places visited long enough to warrant
a “World Tour” shirt. Every successful
firm or product at some time required a
majority “YES!” vote from customers and
suppliers. Granted, an entrepreneur’s
reputation can provide a “leg-up” but it
will only get one through the door. Dave
White’s SitePro story is one of boldness.
After 25+ years with Chicago Steel Tape,
Dave built a catalog of more than 450
new products alongside a network of
300+ dealers, all from the ground up.

“Whatever you can do, dream
or think, begin it; boldness
has genius, power,
and magic in it.
—Goethe

”

For Dave, success entails being nimble and
responsive to customer needs with the ability to
quickly adapt to the market.
SitePro Headquarters recently relocated to this
newly acquired facility to expand warehouse
capacity to 30,000 square feet.
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Recognizing
the value of a
simple product,
Gammon Reel is
a legacy brand
that continues to
meet the needs
of contractors
and surveyors.

me know that he didn’t have time to hold my
hand,” Dave recalled. “He told me to spend
his money like it was my own and that he’d
tell me when to stop.” Dave soon encountered Ash Puri, an MBA standout that came
as part of an innovative intern program. Run
by the Illinois governor’s office, the initiative
paired a handful of small businesses with
a willing MBA or JD. Ash selected CST
because of its proximity to his home in
West Lafayette, Indiana. This marked the
beginning of a 20+ year partnership that
drove CST’s worldwide expansion.
“Dennis was a vision guy—it was Ash’s
job to sweat the details,” Dave explained.
And sweat the details they did. From
1990 to 2000, the duo grew revenues
from less than $4,000,000 to more than
$50,000,000, lessening CST’s dependence
on accessories as they evolved into a more
complete instrument manufacturer. Their
formula for success was no secret: year after
year, they added products and improved
quality consistency. Early on, they began
a Guaranteed Delivery Program for the
top 200 products that promised delivery

The Early Years
The Chicago Steel Tape and Berger brands,
commonly known as CST/berger, are
familiar to most surveyors. Long-time
producer of survey accessories, from
chains and tapes to locators and automatic
levels, there’s a good chance you’ve come
across their products. Acquisitions of these
groups by The Stanley Works (2004) and
subsequently the Bosch Corporation (2008)
brought about the change you’d expect
when a mid-size manufacturer of specialty
tools is absorbed into a mega-corp.
Dave White joined CST in 1984 and
quickly found success. Over the next few
years, he built an impressive product
catalog, starting with nothing more than
photos and spec sheets. Impressed by his
work ethic, company owner Dennis Nardoni
promoted him, but gave him plenty of room
to learn the business. “Early on, Dennis let
10
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If you need it done, sometimes you need to do yourself! With a limited marketing
budget in the 80’s, CST utilized Dave White and Ash Puri for a photoshoot.

within ten days, or the customer
received a 10 percent discount.
Throughout the 1990s, Ash and
David parlayed their manufacturing know-how and key
customer relationships with companies
such as APE, FL&T, Lengemann, Hayes,
Forestry Suppliers, and others, industry
stalwarts that remain at the top of the
game some 20+ years later.
Major accomplishments under Dave’s
tenure included the acquisition of Berger
(1994), a legacy brand of builders’ optical
instruments that was struggling at the time,
and the David White line (2002), a premier
brand for builders and contractors instruments based out of Wisconsin. “I learned
the value of branding during the Berger
acquisition,” Dave remarked, reminiscing of
the near-instantaneous boost the acquisition brought them.
The 2000s brought sales to levels previously unimaginable, thanks to booming
construction and housing markets. In
2003, Ash solicited The Stanley Works as a
buyer and closed the sale of CST/berger for
$62,000,000 in January 2004. Just over four
years later, Bosch would pay $205,000,000
for CST’s measuring tools division. These
numbers speak to the complexities of
valuation and the heady expectations of
the time. After successfully guiding the
firm to Bosch, Ash Puri departed in 2009
to support the group as a consultant, with
Dave leaving soon thereafter.

Put Yourself in My Shoes
Dave initially interviewed with survey
industry manufacturers who were quick
to court his deep knowledge of product
manufacturing and distribution. Knowing
12
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“Each product

”

entails a storyline

virtually every aspect of the business, he
ultimately decided to establish the company
himself—after all, the work would be the
same! In June 2011, SitePro was founded
with a whirlwind drive across the United
States. Dave quickly found that the recession
of 2008-2009 had not been kind to survey
equipment houses. With credit hard to come
by, the uncertain market had forced smaller
dealers to minimize inventory; this made
fast turn-around and logistical excellence
from equipment manufacturers imperative.
Dealers needed someone that answered
the phone every time. Even though orders
were smaller, service and support were still
expected. He recalled Ralph Lengemann
saying, “Make it easy for me to order, to
do business—put yourself in my shoes.” It
was decided shortly thereafter to control
growth in a manner that allowed for orders
to be filled in no more than 24/48 hours.
This required careful product selection and
inventory management.
While it was easy to work with someone
they knew, Dave’s empathy for the dealers
themselves proved critical. Early on he
formed a “sounding board” between key
partners, including Hixon Manufacturing,
Lengemann, Easy Drive,

Lewis & Lewis, and Genesis,
to name a few; Cliff Sheehan,
president of Genesis, is credited
with recommending the name
SitePro. “Each product entails a
storyline,” Dave remarked. Key early
hires included Steve Baker, a longterm CST/berger & Bosch employee
who became available after a round of
restructuring, and Mark Fleming, the
marketing and graphic design expert
responsible for SitePro’s vast catalog and
internet presence.
Dave went on to explain: “Cash flow and
working capital turns remain critical for
survey equipment distributors—this is where
SitePro provides value like no other company in the surveying accessories market.”
He and his team regularly visit with major
manufacturers on a global basis to audit both
their capabilities and product quality.

Evolving the Product Line
Between 2011 and 2014, Dave focused on
creating products at competitive price
points, starting with tripods, levels and
magnetic locators. He worked with former
CST employees John Davenport and Duard
Wilson to develop SitePro’ s “SmartTRAK”,
a state of the art locator at a tough margin
(current MSRP $539).
In 2015, SitePro acquired Gammon
Reel upon the founder’s retirement. The
entire Gammon Reel production line was
moved in-house. Later that year, acting
upon a tip, Dave attended an auction
where he purchased tooling for a well
known Universal Level-Transit, as well as
tooling for a Line Transfer Unit which is
used when aligning pipe lasers and other
straight line applications. This allowed for

QUALITY
Co-owners Michelle and Dave White are a well-rounded, formidable team with years of experience
in finance, sales & marketing. They recently celebrated their 30th wedding anniversary.

complete vertical manufacturing of these
products.
Another leap forward came in 2015,
when SitePro acquired the rights to the
David White line of products from Bosch
Corporation. Founded in 1895, the brand
enjoys considerable respect amongst
contractors and brought another 40-50
dealers into the network. As he’s often
asked, sharing the David White name is a
complete coincidence although most would
regard his ownership of it as “meant to be.”
During our visit, Dave showed us a prism
target recently brought to his office by a
manufacturer’s rep. Offered at a significant
discount, it was hard to tell the difference
between it and other offerings. Dave called
our attention to the slightest of imperfections
within the glass and explained that the
copy that makes it to his desk is as good if
not better than it will ever get—therefore, if
this error exists, the normal shipment will
contain errors of far greater range. He went
on to explain, “Containers don’t always come
in perfect; you have to get good at filtering
product—otherwise anyone could do this!”
He recounted receiving a container of tripods
with incorrect locking levers. They worked,
but weren’t what his dealers were accustomed
to. Each unit had to be unboxed, stripped of
the locking mechanisms and adjusted.
The company is currently 85% focused on
surveying. With the rental market opening

back up and construction economies
improving, they are seeing increased
interest from the contractor supply space.
“Contractors use what their fathers and
grandfathers used,” he said, which is why
branding remains critical even in the largest
of markets. Nothing is rushed.

BEYOND
MEASURE

EASY ONLINE

ORDERING!

All in the Family
Of more than 14 employees, family members fill several of SitePro’s key posts. Earlier
this summer, Dave’s wife Michelle took over
as CFO after a long career with a Fortune
500 firm. Sons Cody and Josh oversee
instrument calibration and inventory
management. The group recently completed
a move from Otterbein, Indiana to a larger
facility in nearby Lafayette, bringing total
square footage to 30,000+.
Economist Joseph Schumpeter famously
theorized that “creative destruction” is a constant, as market forces incessantly destroy
existing economic structures while creating
new ones. Much rests on the shoulders of
the businessmen and women willing to face
change and build; the pressures they face
often result in improvements for the rest of
us. At the end of the day, customers tend to
reward those committed to service born of
empathy—SitePro is a shining example. ◾

Allen E. Cheves is Publisher of the Magazine.
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WHO
OWNS

Your
MONUMENTS?
» MICHAEL J. PALLAMARY, PS

How is an easement defined?
By description or actual use.
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The Prado Dam Basin covers a sizeable area in Southern California.

S

ince the fabled rope pullers in Egypt laid out parcels
of land alongside the Nile River, to modern Land
Surveyors with GPS marking out boundary lines,
surveyors have been placing markers in the ground
for centuries. Those set by government employees are
protected under federal law and are owned by the federal government. Title 18 U.S.C. 1858, provides a penalty for the unauthorized
alteration or removal of any Government survey monument or
marked trees: “Whoever willfully destroys, defaces, changes, or
removes to another place any section corner, quarter-section corner,
or meander post, on any Government line of survey, or willfully
cuts down any witness tree or any tree blazed to mark the line of a
Government survey, or willfully defaces, changes or removes any
monument or bench mark of any Government survey, shall be fined
under this title or imprisoned not more than six months, or both.”
When a private Land Surveyor creates a subdivision map and sets
lot corners and the lots are sold, who owns those monuments? If in the
street, perhaps the city or county but, if in the back yard, who owns

those? When a Land Surveyor is hired to reestablish a boundary line
and sets monuments, who owns them? Perhaps the survey of a metes
and bounds description is the first time anything was set in the ground?
What rights, exactly, does a Land Surveyor have to place objects in the
ground of private property? Does it matter if the surveyor is a private
employee or government employee? A recent case in California sheds
some light on this topic, although in ways no one expected.
The conflict involves land located along the 196-mile long Santa Ana
River, the largest waterway located entirely within Southern California.
Beginning high atop the San Bernardino Mountains, the oak-lined
waterway flows through Riverside and San Bernardino Counties before
reaching Orange County where it drains into the Pacific Ocean, south
of Huntington Beach at the legendary shores of Surf City USA.
Following an influx of Americans after the turn of the last century,
the properties adjacent to the river began to develop, and the sinewy
watercourse drew the attention of the Army Corps of Engineers. In
1936, the United States government built a massive earthen dam to
both store water and to prevent flooding. Two years later, and as if
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The monuments
were buried two feet
below grade.
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on cue, the river breached its banks and
killed fifty people and countless livestock,
leaving in its wake, a vast reservoir. In 1941,
the federal government erected a more
substantial structure and named it The
Prado Dam, an appellation derived from
the days of Spanish occupation when the
countryside was known as a “prado” or
meadow. The mammoth edifice was one
of six government dams built in Southern
California during the Great Depression.
Upon completion, the structure gave birth to
the Prado Dam Flood Control Basin, fixing
the lines of inundation at an elevation of
556 feet above mean sea level.
In order to secure the land necessary
to accommodate the new boundaries, the
federal government filed a condemnation
action. A second action was brought in
1945, expanding the area, resulting in
the recordation of a new and expansive
easement. Under the terms of the burden,
the government acquired “[a] flowage
easement consisting of flowage rights, to
the right to prohibit human habitation and
a permanent easement vested in the United
States of America, to flood and inundate
the property… whenever and wherever the

control of storm water runoff in the Prado
Flood Control Basin required such flooding
and inundation…”
As part of the ongoing efforts to further
control the river and conserve water,
in 1980, the Army Corps of Engineers
and Orange County decided to raise the
inundation line from 556-feet to 566-feet
by constructing new levees and dikes
necessitating the acquisition of more than
2,300 acres of property rights for reservoir
expansion increasing the reservoir area from
6,695 acres to 10,256 acres while increasingimpoundment from 217,000 acre-feet to
362,000 acre-feet. The project was estimated
at a cost of $880 million which included
raising the existing embankment 28 feet
to an elevation of 595 feet. As part of the
deal, the federal government assumed the
responsibility to acquire the land either by
purchase or condemnation.

See details inside
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For reasons that remain unclear, there was
no explanation as to why Stiles placed
the monuments, in the ground, precisely
two-feet deep. In doing so, more confusion
was added as it was unclear if the monuments were fixed at the prescribed elevation
of 566 feet or, alternately if they were on
a different datum or, perhaps the stamped
elevation was irrelevant. Unfortunately,
the recorded survey is silent as to what was
intended (See Riverside County Record
of Survey recorded on February 5, 1993,
in Book 97, Pages 8-18). Regardless of the
reasons, because the stamped pipes were

Over the years, the area continued
developing as fertile agricultural land and
eventually, portions of it were acquired
by the Steuve Brothers Farms and others
including the Land O Lakes Dairy and
Alta Dena Dairy, purveyors of fine milk,
cream, cheese, butter, and eggs. Despite the
location of the properties in a designated
flood basin, none of them ever flooded. In
1991, the Orange County Environmental
Management Agency commissioned Irvine,
CA based J. P. Kapp and Associates to survey the revised limits of inundation, based
upon criteria “supplied by the Army Corps
of Engineers.” The purpose of the survey
was “to determine the limits of acquisition
of real property rights required for enlarging
Prado Dam.” On the recorded survey, the
line was marked “Proposed Limit of Dam
Reservoir.” Chief surveyor Leonard Charles
Stiles set six iron pipes, two-feet below
grade, centered with 3-5/8” brass disks,
demarcating the line marked thus:
“FOR L.A. DISTRICT U.S. ARMY CORP
OF ENGINEERS AND COUNTY OF
ORANGE
BY J.P. KAPP AND ASSOCIATES, INC.
LS 5023
566 FOOT INUNDATION LINE”

Photo caption to go here. Photo caption to
go here. Photo caption to go here. Photo
caption to go here. Photo caption to go here.
Photo caption to go here. Photo caption to
go here.
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Irrigation lines drawing from the basin serve
an important function in the valley.
Elevation staffs line the face of the earthen dam.

buried so deep, it made them impossible
to find or observe. They were hidden
monuments and, again for reasons that
remain troubling, the property owners
were never notified about the survey. Over
the intervening years, Orange County
offered to purchase the Steuve property
for $9,000,000. Stueve countered with an
unacceptable offer of $21,595,579 leading to
shuttered negotiations.
In 2003, the federal government entered
into another agreement with Orange County
to raise the Prado Dam by 28-feet, as part of
the Santa Ana River Main Stem Project. The
Stueves meanwhile submitted development
plans for a high density, mixed-use development. The Corps agreed not to oppose the
project as long as it was constructed above
the 566-foot line of inundation. While
these discussions advanced, the federal
government continued acquiring all of the
surrounding parcels subject to the new
inundation limits while concurrently issuing
a new set of flood plain maps reflecting the
new lines of inundation. The City of Chino
followed suit, and amended its zoning
plans, limiting the land below the 566-foot
elevation to agricultural purposes while
concurrently prohibiting any residential and
commercial development.
Following completion of the dam in
February 2009, the government resumed its
26
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After the easement was recorded, significant grading work has occurred throughout the valley.

roughshod negotiations with Steuve and their
neighbors, Mill Creek Farming Associates,
eventually compelling the beleaguered
property owners to file a federal lawsuit,
alleging an inverse takings claim under
the Fifth Amendment of the United States
Constitution. Steuve Bros. Farms sought
$60 million in damages. The United States
responded by filing a motion to dismiss,
claiming that there was no valid “physical
takings claim,” arguing that because there had
been no flooding, there had been no “physical
invasion” of the property, essentially mooting

the takings claim. Much to the chagrin of
Steuve, the court agreed and dismissed the
complaint on July 3, 2012. In the course of
the legal proceedings, the Steuve Brothers
learned about the monuments. As soon as
they did, they hired civil engineer Robert
Beers, to review the 1992 Kapp survey and
to unearth and photograph the six buried
monuments, now that they had been made
aware of the hidden monuments. Beers,
in turn, hired Hunsaker and Associates,
a local land surveying firm, to assist
him. Supervising Land Surveyor Alan C.

The 565 elevation demarcates the vertical
limits of the easement.

Hillwig, performed the actual field work
and in a sworn affidavit submitted to the
court, in support of Steuve and Mill Creek,
Hillwig stated “Upon excavating the disks
and inspecting them, I have determined
that these disks are 3 and 5/8ths inches in
diameter and were inserted under the ground
in a manner which would not make them
visible by observation from the surface.”
Relying on Hillwig’s declaration, Steuve
and Mill Creek’s filed a motion for reconsideration and the court granted it, in part
and denied it, in part. Steuve filed a Notice
of Appeal from that portion of the court’s
judgment and opinions, dismissing the
complaint, holding that the federal government had not taken a flowage easement
between the 556-foot and 566-foot lines
of inundation. Following another round of
arguments, the court issued another ruling,
declaring that the language of the easement,
in and of itself, does not and cannot create
a flowage easement ruling that an easement
can only be created by actual flooding. In an
unexpected turn of events, the court ruled
that the only portion of the land subject to
the inverse claim was the area occupied by
the six survey monuments, while concurrently excluding the alleged $60,000,000 in
damages to the balance of the Property. The
court did though find that Steuve’s arguments concerning the government’s delay in
acquiring the property could be considered

Preservation of water is one of the most important functions of the Prado Dam.

a violation of due process because of the
delay following the government’s release of
the original 566-foot flood inundation map
24 years earlier. Steuve argued that the delay
“froze” their development plans for twentythree years and violated Steuve’s right to due
process under the Constitution.
The court dismissed that claim because
Steuve had not raised those arguments
earlier. With regards to the 24-year old
inundation map, the court acknowledged
that an “official map” or “map of reservation”
is a powerful tool to preserve land that is
needed to build or widen planned or existing
transportation corridors or to expand
flowage or other open space easements,
adding that “the apprehension of future
flooding” may influence property value,
zoning decisions, and flood plain maps, such

apprehension is insufficient to establish a
taking. Lastly, given the nominal value of the
land occupied by the six survey monuments
(an area no larger than a phone book),
Steuve did not seek compensation for the
de minimis loss of land. They remain buried,
two-feet below grade, once again, invisible. ◾
Note: A PDF of this case, Steuve Brothers
Farms, LLC v. United States 737 F.3d 750
(Fed. Cir. 2013) can be found at http://caselaw.
findlaw.com/us-federal-circuit/1652055.html

Michael Pallamary, PS, is the author of
several books and numerous articles. He
is a frequent lecturer at conferences and
seminars and he teaches real property to
attorneys and other members of the legal
profession. He has been in the surveying
profession since 1971.

January 2018 / The American Surveyor

27

Effective Geospatial Data
Management Critical to

DISASTER
RESPONSE

Speed is crucial in responding to a disaster. The geospatial industry has risen to the
challenge and become remarkably adept at quickly gathering vital data revealing
conditions on the ground and in coastal environments following hurricanes,
earthquakes, wildfires and other catastrophes—and delivering that information
to people onsite and nearby command posts who can use it to save lives and
property. Image asset handling technology plays an increasingly vital role in this
critical data pipeline during times of crisis.

B

y the time Hurricane Harvey made landfall in Texas
on August 24, 2017, Woolpert had already deployed
an aircraft to the region for rapid collection of
imagery after the storm. The plane was in the air
over Houston as soon as the skies cleared, capturing
one-foot-resolution imagery of the devastation. Less than 24 hours
after collection, processed images along with archived pre-event
data were on a Woolpert server to give emergency response
organizations free access to the near-real-time information.
“Often for the data to be most valuable, it has to be captured
as early as possible after the event,” said Jeff Lovin, Senior Vice

President for Woolpert, an architectural engineering and geospatial
services firm based in Dayton, Ohio.
Government agencies at every level understand the value of timely
geospatial data. Although Woolpert performed the post-Harvey
collects pro bono, the firm has contracting vehicles in place with many
of its government clients that include provisions for disaster mapping.
This is true of several surveying and mapping organizations whose
customers don’t want red tape standing in the way of successful
response and recovery operations in the aftermath of catastrophe.
Applications of geospatial data vary with the type of emergency and
the phase of recovery, Lovin said. A high-resolution pre-event image,

» KEVIN P. CORBLEY
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Above: An aerial view
of the flooding caused
by Hurricane Harvey in
Houston, Texas. Taking a
proactive stance, by the
time Hurricane Harvey
made landfall, Woolpert
had already deployed
an aircraft to the region
for rapid collection of
imagery after the storm.
U.S. AIR FORCE PHOTO BY
TECH. SGT. LARRY E. REID JR.

Left: High resolution
imagery provided
by NOAA depicting
Hurricane Irma wind
damage to residential
structures in September,
2017 on St Thomas, US
Virgin Islands.

View of Hurricane Harvey
from the International
Space Station.
NASA ASTRONAUT RANDY BRESNIK
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Mount St Helens. Point cloud data sets in LAS format and subsequently
compressed into MrSID provide disaster preparation planners and
post-event responders with the ability to mosaic multi-sensor collects;
to selectively extract portions of interest for further interpretation and
exploitation; and for modeling and related visualizations.

for example, can help the first boots on the
ground get their bearings where a tornado
has torn away street signs and landmarks.
Imagery collected just after the event is often
used by emergency operations managers to
stage resources, determine access routes to
hardest hit areas, and plan for clean-up after
search-and-rescue is completed.
While high-resolution color imagery is
the most sought-after aerial data set in the
30
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wake of nature’s wrath, other collection
technologies have become prevalent. In
the post-Katrina flooding of New Orleans,
the U.S. Army Corps of Engineers contracted aerial LiDAR collection to map the
Mississippi River coastline. For wildfires,
thermal infrared imaging is being used to see
through the smoke and delineate burn zones
and denuded areas subject to significant
erosion and mud flows post event.

Not only do public safety personnel
now have a wide selection of data sensing
capabilities to rely on, the number and types
of remote sensing platforms are increasing
too. UAVs, or drones, have assumed their
position as primary data sources along with
aircraft and satellites. During Hurricanes
Harvey and Irma, all these resources were
reportedly activated to provide support.
One estimate put nine aerial mapping firms
onsite in Houston immediately after Harvey.
But just as the growing number of acquisition platforms and ever-increasing instrument fidelity ease some challenges in the
information pipeline, they create additional
stressors at other points in the data flow.
“Just because raster data is easy to obtain
doesn’t necessarily mean it’s easy to get into
the hands of the responders who can actually
put it to use during a national event,” said
Terry Ryan, LizardTech Federal Government
Sales Manager. “Raster files, both imagery
and LiDAR point clouds, are enormous and
getting bigger all the time due to enhanced
spatial and spectral resolution, which makes

To help the millions affected by Hurricane Harvey and subsequent
flooding in the state of Texas, Woolpert collected, processed
and delivered high-resolution, before-and-after aerial imagery.
These maps—aggregated with data from the National Oceanic
and Atmospheric Administration (NOAA) and Google to provide
the most comprehensive product—allow viewers to navigate and
zoom in on sites throughout the city of Houston.

An aerial view of the flooding caused by Hurricane Harvey
in Houston, Texas. Taking a proactive stance, by the time
Hurricane Harvey made landfall, Woolpert had already
deployed an aircraft to the region for rapid collection of
imagery after the storm. (Credit: U.S. Air Force photo by
Tech. Sgt. Larry E. Reid Jr.)

processing, exploiting and disseminating
imagery products an ongoing challenge.”
LizardTech, which was launched 25
years ago to make raster asset management
easier, sees demand jump for its flagship
image asset handling product, GeoExpress,
in the wake of catastrophes. Such was the
case in the aftermath of Harvey and Irma.

Compression Equals Speed
At the core of GeoExpress is a lossless wavelet transformation algorithm that compresses
image and LiDAR data sets to a fraction of
their native sizes without loss of information
content. Imagery files can be reduced to one
twentieth of their original size while LiDAR
point clouds can be compressed to about one
quarter. Compressed files are stored in the
industry-standard MrSID format, as well as
others. Reducing massive files that are typi-

cally gigabytes in size facilitate their sharing
and use in nearly any application.
“Compression technology and associated
geospatial image asset handing tools bring
tremendous operational value and flexibility
to front line geospatial data practitioners,”
said Jeff Young, LizardTech Global Business
Development.
During times of calamity, the technology
can be a life saver because compression
equals speed. Smaller files can be transmitted
much faster and more efficiently than massive
ones over either wireless or wired communications channels. But more importantly,
compressed data sets can often be transmitted
over networks where throughput has been
diminished as a result of the disaster.
“Bandwidth is a huge issue,” said
Woolpert’s Lovin, explaining that when
cell towers and other infrastructure are

Derivative terrain representations depicted
as elevation ranges, in this case of Mount St
Helens, are useful to assess potential for slope
erosion from denuded mountain slopes where
long-term forest restoration is of importance.
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When working with image assets,
several basic handling and
manipulation functions are required
to extract useful interpretations from
captured imagery including Color
Balancing as illustrated above.

damaged, data transmission capacity is
attenuated. The situation can be even worse
in remote areas where bandwidths are
narrow to begin with.
Lovin points out there is no ‘typical’
disaster, but the response by geospatial organizations often proceeds as follows: Aerial
image data is collected and processed to an
end product that is easily understandable
by first responders. After compression, the
images are loaded onto an open web server
for direct access by public safety officials or
hand delivered on hard drives to emergency
operations centers (EOCs). From there, data
is distributed to responders on the ground.
“Compression software is critical to get
the files sizes manageable so folks can
actually download and use them on mobile
devices in the field,” said Lovin.
In addition to the data compression,
Woolpert relies on GeoExpress to ensure the
data is universally compatible on the scene of
devastation. In disaster response situations
from one area to another, responding agencies differ in their ability to use geospatial
information. An EOC in a big city might be a
sophisticated GIS user while the responders
to rural wildfires might not be. A provider of
geospatial information usually has no idea
32
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what level of imagery handling capabilities
will exist in the operations centers where the
data is being delivered. GeoExpress provides
interoperability for nearly all users.
“These ops centers often set up some
level of map production capability,
sometimes with basic software but other
times with full-scale GIS,” said LizardTech’s
Young. “MrSID is commonly read by these
systems, but GeoExpress can also save files
as JPEG 2000 or NITF.”
Most commercial geospatial processing
packages, such as Esri, ENVI, ERDAS and
SOCET GXP can read these compressed file
formats, ensuring compatibility and usability
almost everywhere, Young added. And
LizardTech SDKs are available to incorporate
MrSID reading capability into regional and
agency specific mapping applications, which
are prevalent in many parts of the world.
EOCs are seldom the final users of
geospatial data, however. Whether data arrives
at the center by server or hard drive, the
imagery usually must then be disseminated to
hundreds or thousands of first responders who
use it to guide their efforts. Sometimes maps
are printed by the EOC and handed to emergency workers, but in today’s digital world, the
data usually must be delivered wirelessly to
tablets, laptops and mobile phones.
“The transmission constraint is an issue
that must be overcome at this point in the
rapid response workflow as well,” said Young.
To facilitate the delivery of imagery,
LizardTech has supplied many public safety
and national security clients with Express

Server, a commercially available web-based
solution designed to rapidly distribute
compressed high-resolution multispectral
imagery and LiDAR points clouds to end
users. The software runs either as a standalone or beneath an existing geospatial information server. It delivers image files directly
to mobile devices or into GIS environments
as web mapping services (WMS).
“Delivery is rapid, even over low
bandwidth channels, and there is no loss
of geospatial content and georeferenced
context during transmission,” said Young.
Most importantly, once the compressed
MrSID geospatial files reach responders
on the ground—regardless of how the files
are delivered—they are readily opened
on nearly any mobile electronic device.
To make this possible, LizardTech created
MrSID viewing apps for Android and
Apple iOS products that are freely available
through online app stores.
“The combination of advanced geospatial
data acquisition, processing and compression technologies is rapidly bringing us
to the point where every responder to a
disaster should have geographically relevant
imagery on their mobile device within
hours of acquisition—anywhere in the
world,” said Young.

Coming to a Sensor Near You
The time from geospatial data collection to
first-responder application will continually
be shortened as technologies evolve. Among
the most likely breakthroughs to make this
reality is ongoing research into moving
processing and compression closer to the
sensors, whether on an aircraft, satellite or
drone. LizardTech acknowledges its tools
could support the evolution toward onboard
processing, which could put imagery, video
and LiDAR data into the hands of responders within minutes of collection.
“The next generation of image asset
handling tools will play a part in shortening
the step between geospatial data acquisition
and usefulness in the field,” said Young. ◾

Kevin Corbley is a business consultant specializing in geospatial technologies who may be
reached at kevin@corbleycommunications.com.
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For the solution to this problem (and
much more), please visit our website
at: www.amerisurv.com. Good luck!
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Dave Lindell, PS, retired after 36 1/2 years with
the City of Los Angeles. He keeps surveying
part time to stay busy and keep out of trouble.
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Screen Replacement

Magnetic Locator Repair

TDS Ranger • Carlson
Allegro • Topcon

Schonstedt • CST Berger
Magnatrak • Dunham & Morrow
Subsurface

Starting from $299
TDS Recon

Flat Rate $175

Battery Charger,
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GPS Unit Repair
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6 Month Warranty 100% Satisfaction Guaranteed
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January 2018 / The American Surveyor

35

CAN ADVANCEMENTS IN
COMBAT THE TREND FOR

F

rom smartphone apps for 3D
mapping, to UAV photogrammetry, surveying technology just
hit the mainstream. It’s never
been easier for individuals to
inspect, measure and monitor their environment, so surveying businesses need to stay
ahead of the curve if they are going to combat
the wave of DIY equipment now available on
the market. Mobile LiDAR systems are one
such technology which stand to differentiate
the experts from the amateurs when it comes
to delivering the best service and data to the
ever-growing number of paying clients, and
here’s why mobile LiDAR systems are having
such a big impact.
In the early 1980s, LiDAR was itself a
ground-breaking technology. As with drones,
the technology was originally prohibitively
expensive and reserved for military or scientific applications such as NASA’s Apollo 15
mission in 1971. The first commercial LiDAR
systems appeared on the market in the early
1990’s with the technology rapidly evolving
over the next two decades. Nowadays,
LiDAR systems are used for hundreds of

The ROBIN Mobile mapping system
being used in backpack set-up.
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» JOE BEECHING

Left: Colorized point cloud of
the Sydney Olympic Stadium
collected using ROBIN and
the FLIR Ladybug5.

Right: Point cloud of the Cloisters at
Melbourne University, Australia. Data
collected using ROBIN +PRECISION
mobile mapping system.

applications—from cave mapping to the
navigation of autonomous vehicles.
LiDAR is similar to radar but uses
a different part of the electromagnetic
spectrum. Where radar uses micro or radio
waves, LiDAR uses the beam from a laser to
scan the object or environment, creating a
collection of accurately measured points in
seconds. Together, these points are known
as a point cloud, which can contain trillions
of measurements that can be accurate down
to fractions of a millimetre.
Each point in a point cloud is precisely
referenced with x, y and z co-ordinates
relative to all other point locations.
These coordinates are gathered from the
integrated IMU (inertial measurement unit)
which allow for positional accuracies to be
established down to a sub-millimetre level,
something which is impossible to achieve
with photogrammetry or a smartphone.
Over the last decade there have been many
discussions and articles written to evaluate the
benefits of LiDAR over traditional topographic
methods of surveying. Many of these focussed
on the accuracies and time saving advantages
of laser scanning versus conventional surveys,
and despite the obvious cost implications,
LiDAR is generally proven to be the more
accurate and efficient tool for the job.

In reality, it is now the flexibility of
LiDAR systems that really stands out
when it comes to choosing a surveying
method. Mobile laser scanning has become
a game-changer for surveyors looking to
provide services across a range of sectors.
The ability to survey large areas, across
almost any terrain means that surveying
businesses can deliver results faster and in
much greater detail that previously possible.
Amongst the first types of mobile laser
scanners available were airborne systems.
Since the mid-1990s, airborne laser
scanning (ALS) has been used to generate
detailed three-dimensional maps across
large areas and, despite advancements in
photogrammetric techniques and software,
it remains the most accurate method of
acquiring topographic data from the air.
One of the biggest drawbacks of airborne
laser scanning has always been the cost
involved. Whether commissioning a survey
or buying the necessary equipment, the
cost of ALS can be prohibitive for many
surveying businesses or service users. This
is one of the reasons that Unmanned Aerial
Vehicles (UAVs), or drones, have started to see
widespread use in the sector. Even low-cost
UAV systems often have HD cameras capable
of taking images at high enough resolutions

for successful photogrammetric projects, yet
limitations in battery life and payload capacity
prevent most entry-level UAV systems from
being truly fit for detailed surveying projects.
ALS systems have always held the
advantage over photogrammetry thanks
to their ability to scan through dense
vegetation, making them ideal for surveys
where assets and targets may be obstructed
by trees. The latest ALS systems can now
record the whole form of the returned
signal, known as waveform, recording
multiple echoes of each pulse. These
multiple echoes allow the vertical profile
of multiple objects to be measured within
the laser footprint. It’s this capability that
has also seen airborne LiDAR become one
of the most accurate methods of mapping
forest structures and carbon stocks.
Mapping and modelling using ALS may
be expensive yet the point cloud density,
speed of capture and accuracy of data is
unparalleled—until you combine it with data
collected from the ground. Vehicle mounted
LiDAR systems have been around for a few
years and have allowed highway and rail
operators to map their networks and assets
while on the move, meaning that there is less
disruption to service users. This, coupled with
the lowered risk of collecting data remotely,
January 2018 / The American Surveyor
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Airborne LiDAR scan of
the Great Falls Dam in
Manitoba, Canada.

has led to this type of system being adopted
by many local governmental organisations
and contractors across the globe.
Combining airborne data with data
collected from the ground allows for even
more detailed survey results. Once the two
datasets are combined, a denser point cloud
can be generated, with relative accuracies
of as little as 3mm. Obviously, this method
of surveying requires the possession of
both an ALS system and vehicle or backpack
mounted system for the ground level survey,
something which requires significant investment or collaboration with other teams.

Multi-platform mapping systems allow
for enhanced services to be offered by one
company. In the case of ROBIN, you can
attach the same system to a backpack, vehicle
or helicopter and swap between each function in a simple transition. This means that
building a business case for a mobile mapping
system is easier to justify. Often, surveying
teams will specialise in either ground level or
airborne data capture, not usually both. These
flexible systems make it easier to diversify a
service offering to cover both ground and air
projects, even where detailed data is required
or access to the site is limited.

Building a Business Case
for MLS

UAV LiDAR

Systems such as ROBIN represent a further
step-change in the use of LiDAR for surveying tasks. Multi-use mobile mapping systems
take the scope for laser scanning further
by offering the ability to mount the LiDAR
system in different ways. One of the reasons
that many surveyors rely on traditional
methods and technology, such as GPS and
total stations, is the lack of budget or ability to
invest in such an expensive capital purchase.
Justifying or raising investment for a
large capital purchase can often be difficult,
especially when it comes to investing in
new technology. This is why many companies are now exploring cheaper surveying
solutions. As many surveying businesses
have invested in terrestrial laser scanners in
recent years, it also becomes more difficult
to substantiate reinvestment just because
the technology has advanced.
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Standard UAVs have become a great way of
dipping a toe in the water of the latest disruptive technologies and are often a good enough
platform for entry level surveying tasks
where accurate geopositioned measurements
are not required. Roof inspections and even
infrastructure surveys can be carried out by a
single drone operator quickly and safely, they
simply cannot provide the levels of detail
contained within a point cloud.
It’s only been in recent months that UAV
LiDAR systems have become an affordable
possibility for many commercial operations.
The limitations of payload weight on a
standard UAV has meant that integrating an
IMU and laser scanner was an impossible
feat; other than for heavy-lift systems,
which in themselves are prohibitively
expensive for most surveyors. Thanks to
further advancements in MLS technology,
scanners can now be small and compact

enough to fit on a UAV system without
having to be a gamble.
ROBIN mini is one of a few systems
available which combines the affordability
and ease of a drone survey with the detail
and accuracy of LiDAR. The lightweight laser
scanner has been designed specifically for
use with a UAV and makes use of the same
echo signal digitization and online waveform
processing technology which made ALS so
popular for mapping dense vegetation.
Although flight time will still be limited without a tether, these compact and
lightweight UAV LiDAR systems can collect
around 100,000 measurements per second,
making light work of construction and
building surveys, powerline inspections and
infrastructure projects.
These types of system now prove that
LiDAR can be an affordable alternative
for surveying businesses either looking to
diversify their offering or looking to utilise
the latest in disruptive technology without
compromising on data quality or accuracy.
It’s always been easier to justify the introduction of entry level technology and we
are now in an era where technology moves
at a speed where it can be easier to ignore
advancements or to choose a cheaper option
until a proof of concept has been established. UAV LiDAR and mobile mapping
systems are now at the stage where it is not
only commercially viable, but also affordable
for most commercial surveying operations.
Yes, a smartphone could map the inside of
your house to help you measure for a carpet,
but can it really be relied upon to provide the
accurate data a client needs to make critical
decisions? Will a drone equipped just with
a 20MP camera be able to provide a dense
and accurate enough point cloud to enable
clients to plan major highway expansions or
smart city initiatives? Probably not.
Technological advancements are what
keep us striving to find new solutions to
old problems and it’ll be a while until your
average smartphone or tablet can integrate
a LiDAR sensor. ◾
Joe Beeching, LiDAR Systems Engineer, 3D
Laser Mapping, has worked in the GIS and
surveying industries since 2004, and has
been working with LiDAR technologies since
2005. His background is in Earth Sciences,
graduating from Brunel University in 2003
with a First Class (Hons) Bachelor’s degree.
Joe joined 3D Laser Mapping Ltd in 2005 and
provides technical support for laser scanner
hardware and software.

Lathrop, continued from page 40
was traced to the lack of good mapping. We also needed maps to
be able to defend our shorelines from other nations, particularly
Great Britain. Hassler established a network of 18 stations from
Philadelphia to New York, choosing points that could be visible from
great distances.
As might be suspected from the 2017 report on New Jersey’s highest
points, none in that state were impressively high, and the triangulation
stations themselves were not necessarily at the highest points in the
counties where they were set. In 1982, I was part of a group of New
Jersey surveyors looking for (and finding) the then long-unseen marker
in Millstone Township, Monmouth County on Disbrow’s Hill (the
station itself known as Disboro). This 1839 marker was hidden from
sight under a tangle of forest and briars, and at an elevation reported
to Congress as being 268 feet it was not even the highest point in the
county, which Hoffman’s study reports as currently being 374 feet. But
with the help of lime fires at night, the long lines could be surveyed
accurately, forming the basis of a system that has since been expanded
well beyond the original compact system.
Height and elevation do matter, but it isn’t always the record
holders that are most important. ◾
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vantage
point
The Highest Point
ohn O’Brien is a well-known
illustrator and cartoonist, notably
for The New Yorker. In 1995, he
created a cartoon of four hikers
roped together walking over flat
terrain, or at most an extremely
mild hill, with the caption, “The South
Jersey climbing team attempts to climb
Mount Laurel after successfully scaling both
Mount Holly and Mount Ephraim.” For the
uninitiated, these are names of towns in
Burlington County, New Jersey, about two
thirds down the western side of the state
where, admittedly, even two-foot contours
are generally fairly widely spaced.
For some, O’Brien’s joke might be taken
as an insult, but for New Jersey’s State
Geologist Jeff Hoffman it was the inspiration to write a report (just published in 2017
as Technical Memorandum 17-1) entitled
“Highest Elevations by County in New
Jersey.” As a surveyor, of course I had to
look. Well, I can now tell you that Denali
(the highest peak in North America at
20,310 feet above sea level according to 2015
GPS observations) has no challengers here.
Hoffman’s study utilized the latest
statewide 10-foot digital elevation model
and Arc GIS, so there may be some margin
of error here, but not too significant. Of
New Jersey’s 21 counties, he found that 12
have high points below 500 feet, another
three range between 500 and 900 feet,
and just five rise above 1000 feet, with the
highest point in the state located in High
Point State Park, boasting a whopping
1803 feet. Five of these “highest points”
are on landfills, which is the case for the
lowest high point in the state, down south
in Cape May County. The landfill’s high
point there is at 149, while the highest
natural point is only 62.
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Triangulation Station Disboro is on a prominent “high” point (elevation 276) on this 1851 map
of Monmouth County, NJ based on surveys by Jesse Lightfoot.

Aside from obsession with what nonsurveyors may consider trivia, investigating
high points and how they have changed
over time reveals how, and sometimes why,
our topography has changed over time. In
the instance of landfills being the highest
point of the studied areas, this illustrates the
effect of human actions on the landscape.
As a result, sometimes high points don’t
need to be impressively tall to be important.
Those of our colleagues who have been
involved in archaeological excavations
understand this significance.
More than just finding cool antique
bottles, the strata of human discards amid
accumulations of soil and rocks chronicle
how people lived and how long they
inhabited a particular area. The site of Tel
Beit She’an in northern Israel is a particularly interesting example, with excavations
into the mound (Tel) that rises about 260
feet above the still populated ancient city
(where the elevation is approximately 400

feet), revealing at least 18 levels of occupation estimated as dating back to 8000-6000
BCE. A massive earthquake in 749 CE
toppled and buried many of the uppermost
buildings, encapsulating some in the earth
and rubble until excavation in the 1920s and
1930s began to bring them to light. When I
visited in 2014, there was discussion about
what to do about the discovery of a city
beneath the then exposed and marvelous
Roman development. The highest point
here was hiding much older history; should
the decision be made to destroy one city to
study an older one below?
For surveyors, high points have traditionally provided the best observation points
for our work, and this was central to the
first triangulation system created by our
first Superintendent of the first U.S. Coastal
Survey, Ferdinand Rudolph Hassler. Not
long after the United States became an
independent nation, the problem of too
many shipwrecks along the eastern coast
continued on page 39
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