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EDITORIAL
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September brings “Michaelmas”.

"September brings us one of the 4 English "Quarter Days," days which fall around the Equinoxes or 
Solstices and mark the beginnings of new natural seasons (i.e., Spring, Summer, Winter, Fall) and which 
were used in medieval times to mark "quarters" for legal purposes, such as settling debts. As well as the 
settling of debts, many common events were tied to Michaelmas (food traditions, planting, harvests, etc), 
although in today’s climate of planning for the future, we tend to forget about the debt of the national 
kind. 

In this issue we bring you some more professional tips from James Lyons of Bob Dean and Associates 
with special attention to certain words to avoid when it comes to contracts. Also included is the next 
installment of Brian Portwood’s “The Red River Boundary from Adams to Aderholt”.

We are pleased to report on the good news stemming from NMSU regarding ABET accreditation and 
the continued efforts of those involved with the sustainability of the program there. The practice of field 
surveying always has its dangers and we all hopefully are aware of the risks and how to successfully 
avoid the same. In this regard we bring you up to date on the use of GNSS and some innovations in 
keeping the act of surveying existing utilities safe and sound.

Keep the photos coming, and any news, such as that of the NM Young Surveyors network which brings 
us news of their upcoming interesting agenda. The Middle Rio Grande chapter had a great night out at the 
Isotopes unfortunate loss to Sugarland…a good time had by all, thanks to Loren and Tom. Loren has also 
been working hard towards getting the surveying profession some “airtime” on the NMPBS Television 
channel. We look forward to what that brings.

Thanks to all our advertisers and sustaining members for your valued support.

Barry

Front cover:  Dan Shorb with CSTi setting up 
Trimble S6 at ABQ construction site. Photo sent in 

by David Acosta.
Back cover: James Combs, who is still active in the 

NMYS Network, now working for himself, 
Bona Fide Surveying, in the western part of CO. 
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Please reach out to any of our company representatives for further information or a quote on your next 
project.  

  
 

 

 
 

 

AeroTech Mapping introduces the Teledyne Optech Galaxy CM2000  
AeroTech Mapping, Inc. is excited to announce the recent acquisition of the Teledyne Optech Galaxy 
CM2000 LiDAR Sensor to its Geospatial capabilities. The CM2000 is a new sensor designed for corridor 
mapping and wide area coverages. With a true measuring rate of up to 2 million points per second and an 
acquisition capacity of 120 points per meter (PPM) on a single line, mapping detail is collected with 
precision while also collecting fine elements such as electric wires and conductors, roadways, distribution 
power poles, railway signs, cellular tower antennas, as well the ability to detect small changes in the ground 
over time for pipeline monitoring. 
 
The CM2000’s adjustable field of view provides users with the 
flexibility to narrow the field of view to the exact width of their 
corridor and thus concentrate the laser measurements on their 
precise target. This combination of an adjustable field of view and 
a measurement rate of 2 million points per second will deliver data 
resolution that allows for advanced analytics, insights, and 
decision making. The scanner also has built in roll compensation, 
which corrects for turbulence on the aircraft, maintaining a 
constant swath width on the ground. 
 
AeroTech Mapping leadership will continue to upgrade and 
expand our Geospatial capabilities. Indeed, these acquisitions are a direct 
result of those who support AeroTech Mapping with their business. Our 
mission is to remain at the cutting edge of new technologies in order to expand 
the products and services available to you, our client.  
 
Several key benefits to these new Geophysical capabilities are:  

 More Precise and Accurate Point Clouds 
 Higher Visibility in Vegetated Terrain 
 Quick Turn-Around on Point Clouds / DTM 
 A Dual Acquisition Platform comprised of both Imagery and LiDAR 

 
The CM2000 LiDAR sensor is installed in the same aircraft housing our 
Ultracam Falcon Digital Sensor. This means both aerial LiDAR and aerial 
imagery may be acquired simultaneously. AeroTech Mapping is one of the few 
firms that own, operate, and maintain their own aircraft, image and LiDAR 
sensors and flight crew. We are looking forward to continued innovation and 
processes to streamline your aerial mapping needs as your vendor of choice for aerial photogrammetric 
services. This state of the art equipment is now available in your backyard! 

Galaxy CM2000 

Ultracam Falcon 
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You know how to deliver innovative designs. Do you know how to 

your projects.

As your risk management partner, AXA XL provides more than an 
insurance policy. We can help you address risk-prone practice 
areas such as:

 Innovative design and technologies
 
 Contract negotiation
 Plus the 100+ topics covered in our Contract eGuide

  Delivering training and contract reviews 
as well as loss prevention and education programs tailored for 
architects and engineers.

  We go to work for you from pre-claims 

specialists understand that when settling disputes, preserving your 

 More than 40 years of front-line 
claims experience has produced an education curriculum 
setting the standard for risk management improvement tools 
for architects and engineers. The AXA XL Contract eGuide is 

anywhere. Provided exclusively to our insureds, the Contract 
eGuide 

  
AXA XL consistently receives high marks for quality education 

survey and from our surveys of our insureds.

Before 
you sign...

Design Professional

Stop and ask: What’s in your contract?
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Contact
R.J. Dean & Associates 

www.cressinsurance.com

Design Professional team

Have a culture that adopts a non-punitive policy towards 
mistakes

diminished.

DON’T 

Develop post project review system

DON’T

Include dispute resolution provisions in contracts and seek 
mediation early in a claim situation

DON’T

Report claims and circumstances to your carrier  
in a timely manner

DON’T 
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   Red Flag Words

All

Equal

Final

Full

Will

49
62

_0
5/

20
19

The information contained herein is intended for informational purposes only. Insurance coverage in any particular case will depend upon 

AXA XL Reinsurance, AXA XL Art & Lifestyle and AXA XL Risk Consulting.  In the US, the AXA XL insurance companies are: AXA Insurance 

all jurisdictions. Information accurate as of May 2019.

 

 
James Lyons

jlyons@cressinsurance.com  
www.cressinsurance.com
 

designprofessionalUSA@axaxl.com
axaxl.com/dp
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The Red River Boundary From Adams to Aderholt - How 
a President Circumvented the Federal Quiet Title Act to 

Bring the Most Protracted Boundary Dispute in American 
History to its Conclusion

Part Two of Four – A Century of Ambiguity Regarding 
Navigability Having Ended,  Riparian Boundary Location Issues 

Finally Take Center Stage
by

Brian Portwood

As can readily be seen, while Texas had failed to successfully assert title as a sovereign state to any 
portion of the contested riverbed on any basis, those representing the legal interests of Oklahoma had, 
with equal certainty, failed to convince the Court that their state held any title of a sovereign nature within 
the riverbed by virtue of navigability. In the view of the riverbed taken by the Court, the intermittently 
submerged bedland was simply typical real property, devoid of title navigability, although legally subject 
to free navigational usage per the treaty of 1819, at least when flowing water was present, which had
therefore become subject to complete federal control and disposal, free of any sovereign fee title inter-
est on the part of either of those states, and not fundamentally differing in that respect from any other 
typical portion of the federally acquired public domain, upon being secured unto the US in 1821. Because 
all of the  land which after 1907 constituted Oklahoma had previously been congressionally designated   
as "Indian Territory" however, and bore rights held by tribal members, derived through a long succession 
of treaties between the US and various Native American tribes, a subsisting federal land rights interest 
descending from those treaties permeated practically every portion of the contested riverbed, the sole 
potential exception being those portions of the north half, if any, which had been acquired either from the 
US or from tribes or tribal members by non-tribal parties or entities, and thus stood free of any ongoing 
land rights interest of tribal origin. But the Court's work was far from over, because the subject of river 
movement had yet to be addressed, so at this point in time, even after a full 2 years of intensive litigation 
as we have seen, it remained impossible to mark the exact location of the riparian boundaries of any of the 
numerous properties held by any of the litigants on the ground, either along the river's margins or within 
the bed thereof. Accordingly, the third phase of this litigation, focused upon locative issues and culmi-
nating early in 1923, commenced with judicial resolution of the disparity between the radically opposed 
interpretations of the word "bank", in the aquatic context of course, which were advanced by the litigants. 
Those on the Texas side insisted that their state extended northward to the line of ordinary low water 
on the Red River, while the US, as their principal opponent on this issue, acting as a sovereign trustee, 
pursuant to the presence of Native American interests, contended that the Court should deem the base of 
the Texas bluffs, which limit the river at flood stage and embrace the entire river valley, to be the only true 
riverbank, due to the endless variability of the river's course through the sandy bottom land. The Court was 
quite understandably not inclined to accept either of these positions as they were set forth, viewing both 
of them as excessive, even to the point of absurdity, and proceeded to explain why the position espoused 
by the Texans could not prevail: 
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"On the question of what constitutes the south bank, and where along the same the boundary is, the parties 
are still far apart. Oklahoma and the United States contend that the bank and boundary are at the foot of a 
range of hills or bluffs which fringes the south side of the valley through which the river runs, while Texas 
insists that they are at low-water mark on that side of the river, meaning ... the edge of the water ... most of 
the year... the bank of a river, and not the river itself, has been made the boundary (by the decree of 1896 
per the treaty of 1819) ... banks of rivers ... contain their waters at their highest flow, and ... make what 
is called the bed of the river ... such a line may be found upon every river, from its source to its mouth. It 
requires no scientific exploration to find or mark it out. The eye traces it in going either up or down a river 
... there is no difficulty in fixing the boundary ... ascertained by inspection, the line is where the action of 
the water has permanently marked itself upon the soil ... made by the average and mean stage of the water 
... we hold that the bank intended by the treaty provision is the water-washed and relatively permanent 
elevation or acclivity at the outer line of the river bed which separates the bed from the adjacent upland, 
whether valley or hill, and serves to confine the waters within the bed and to preserve the course  of the 
river, and that the boundary intended is on and along the bank at the average or mean level attained by 
the waters in the periods when they reach and wash the bank without overflowing it. When we speak of 
the bed we include all of the area which is kept practically bare of vegetation by the wash of the waters of 
the river from year to year in their onward course, although parts of it are left dry for months at a time ... 
this land is fairly covered with grasses and other upland growth, and often is studded with trees. Many of 
the trees are old, and among them are elm, pecan, and other kinds of hard wood ... almost uniformly the 
valley land is separated from the sand bed of the river by a clearly defined waterworn bank ... a cut bank 
... on the valley side of the bank is vegetation, and on  the river side, bare sand. The cut bank effectively 
confines the water to the sand bed." (see 260 US 606)

Emphasizing the importance of disregarding extreme water levels when engaged in riparian boundary 
adjudication, while being mindful and observant of the legal significance of upland vegetation of all 
kinds, in terms of its impact upon riparian boundary determination, the Court thus shot down the effort 
made by Texas property owners and their political supporters to stretch Texas as far north as possible, into 
the area traversed by the Red River. Although the Texans must have been both perplexed and vexed by the 
Court's decision that the "the river itself" did not control or define their state's northerly boundary, given 
the fact that the Adams-Onis Treaty expressly stated that the boundary at issue followed "the course of 
the Rio Roxo", and in fact one dissenting Justice found himself in agreement with them on that point, the 
Texans were nonetheless compelled to relent, and to forsake their demands for control of any of the 
"water-washed", though very often bone dry, land lying below the terrain which was occupied by promi-
nent and distinctive upland vegetation. Moreover, although the language used here by the Court plainly 
carried a suggestion that a boundary bearing some form of permanence was judicially envisioned, the 
Court's reference to a "cut bank", formed by the river's action and clearly subject to perpetual locational 
variation, s a focal point for purposes of boundary control, highlighted the fact that no definitive judicial 
boundary establishment could occur  prior to resolution of the various factors associated with river 
movement. Nonetheless, having disposed of the unacceptable low water boundary proposition, the Court 
turned its attention to the federal assertion that Texas actually ended far south of the water's normal path, 
at the foot of the permanently unsubmerged bluffs forming the southern edge of the river valley:  

"when the river is at flood ... there is some overflowing ... and in one year out of 12 or 15 the overflow 
reaches back (southward) to the bluffs ... but when the volume is relatively low, much of the bed is dry. The 
latter is the prevailing condition ... the source and upper reaches of the river are within a region where 
the rainfall is light ...  the bed is entirely dry in long stretches for weeks at a time; and when the water 
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is flowing, but low, it is found in shallow channels, which divide and shift about over the bed. Witness-
es accustomed to crossing there speak of finding the flowing channel near one side of the bed in the 
morning and in the middle or near the other side in the evening. Only in pronounced bends are the 
channels relatively stable ... the volume of water ... is inclined to divide into separate channels and to 
cross and recross the bed frequently ... when the water is low, as is the rule, the channels in which it 
moves ... are composed of mere sand, have no permanency, and yield readily to the action of the water 
and the winds. Material changes in them are habitual, not exceptional ... the banks of the river are neither 
the ranges of bluffs which mark the exterior limits of the valley, nor the low shifting elevations within 
the sand bed ... this is the natural and reasonable view of the situation ... the United States surveyed and 
disposed of land on the north side under its public land and Indian laws, and Texas surveyed and disposed 
of that on the south side under her land laws. Both treated the cut banks as the river banks and carried 
their surveys to those banks, but not beyond. Patents were issued ... thousands of acres were improved, 
occupied, and cultivated under these disposals, and a larger acreage was occupied and used under them 
for pastures ... there never was any suggestion that this valley land (the surveyed upland) was part of 
the river bed ... nor that the land on the south side belonged to  the United States. Not until some land on 
the south side, and part of the river bed, were discovered to be valuable for oil was this unbroken course 
of action and opinion drawn in question ... the oil discovery ... has no bearing on  the questions of 
boundary and title. Our conclusion is that the cut bank along the southerly side of the sand bed constitutes 
the south bank of the river, and that the boundary is on and along that bank at the mean level of the water, 
when it washes the bank without overflowing it." (see 260 US 606)
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As indicated here, certain western states, such as Montana for example, had formally adopted the 
line of ordinary low water for boundary and title purposes, in the context of navigable streams, 
long prior to the 1920s, following judicial precedent which had been established even earlier in 
several eastern states. But the Texas legal team was unable to persuade SCOTUS that 
employment of the low water boundary concept was merited on this occasion, because Adams 

As indicated here, certain western states, such as Montana for example, had formally adopted the line 
of ordinary low water for boundary and title purposes, in the context of navigable streams, long prior to 
the 1920s, following judicial precedent which had been established even earlier in several eastern states. 
But the Texas legal team was unable to persuade SCOTUS that employment of the low water boundary 
concept was merited on this occasion, because Adams had made it quite clear in his memoirs that it 
was his intention in 1819 to establish US control over the Red River to the fullest possible extent.
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While the south bluff boundary proposal certainly offered the element of boundary permanence, provided 
by the towering natural monument comprised of the bluffs, since the water never surmounted the bluffs, 
even during the greatest floods, the Court recognized, that proposal was no more justifiable than the low 
water boundary proposal, because both represented extreme positions, deliberately set forth by each of 
the combatants to unreasonably maximize the amount of land they were seeking to garner. Oklahoma 
and all those occupying land north of the river naturally backed the federal bluff boundary proposal, but 
only because their own tracts would be extended farther southward if the bluff boundary were to be judi-
cially adopted, because the southerly river boundary, as legally defined, operating in combination with its 
northerly boundary, they realized, would control and determine the position of the river's legal center-
line, which formed the south boundary of all of the tracts on the Oklahoma side, as the Court had already 
indicated. Thus despite acknowledging that the stream at issue was in fact highly volatile, featuring braided 
channels which routinely shift substantially on a daily basis in its upper regions, none of the Justices were 
willing to concur that all of the land lying along the foot of the bluffs was federal land, upon observing that 
the subject area, over which the US sought to gain control, had been treated as part of Texas in all respects 
without interruption  for decades. Concluding this portion of its 1923 ruling, the Court reiterated that the 
"mean level" of the flowing stream must ultimately be regarded as the primary factor governing the exact 
position of the south bank boundary, and in so doing informed all of the litigants that their equally perverse 
warring boundary proposals could gain no legal traction. With the completion of that essential component 
of the action, the Court was at last prepared to tackle the river movement issue, beginning quite logically 
with the fundamental question of the applicability  of the accretion principle to the particular stream at 
issue: 

"The boundary as it was in 1821, when the treaty became effective, is the boundary of today, subject 
to ... erosion and accretion ... where running streams are the boundaries between states, the same rule 
applies as between private proprietors ... when the bed and channel are changed by the natural and 
gradual processes known as erosion and accretion, the boundary follows the varying course of the stream; 
while if the stream from any cause, natural or artificial, suddenly leaves its old bed and forms a new one, 
by the process known as an avulsion, the resulting change of channel works no change of boundary ... 
Oklahoma and the US question the applicability of the doctrine of erosion and accretion to this river ... 
but we think the habit of this river is like that of the Missouri ... a winding stream, coursing through a 
valley of varying width, the substratum of whose soil, a deposit of distant centuries, is largely quicksand 
... whenever it (the force of the water) impinges with direct attack upon the bank at a bend of the stream, 
and that bank is of loose sand ... the abrasion and washing away is rapid and great. Frequently ... washing 
out of the underlying sand causes an instantaneous fall of quite a length and breadth of the superstratum 
of soil into the river; so that it may, in one sense of the term, be said that the diminution of the banks is 
not gradual and imperceptible, but sudden and visible ... the falling bank has passed into the floating mass 
of earth and water ... there is, no matter how rapid the process of subtraction or addition, no detachment 
of earth from the one side and deposit of the same upon the other ... in the matter of accretion, the rapidity 
of the change ... works no change in the principle underlying the rule of law in respect thereto ... notwith-
standing the rapidity of the changes ... the law of accretion controls ... not only in respect to the rights of 
individual land owners, but also in respect to the boundary lines between states." (see 260 US 606)

Having reminded the litigants that the accretion principle applies to all forms of erosion,  which can occur 
at any rate of speed, and need not take place so slowly as to be completely "imperceptible", as other courts 
have on some occasions mistakenly concluded, in order to effectively accomplish the legal relocation 
of any riparian boundary, thereby allowing the stream to continue to serve its vital role as a natural 
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boundary monument, visibly demarcating the limits of each riparian estate, the Court acknowledged 
that erosion, accretion and avulsion had all occurred, throughout the length of the Red River. Astutely 
applying the riparian boundary principles thus established, the Court next addressed the "Big Bend area", 
a particularly contentious location of very substantial size, which Texas had long controlled, but the 
federal legal team had decided to target, on the grounds that it represented a locality where avulsion had 
occurred. The Court was thus confronted with a situation in which the river's course had clearly undergone 
a major change, at a time in the distant past, which could not be pinned down with precision, because the 
area in question was still far west of the American frontier when the relevant river activity took place, 
enabling a dramatic alteration in the river’s course to transpire, however it may have occurred, entirely 
unobserved. Thoughtfully evaluating the merit of that federal assertion, the Court recognized that although 
the evidence plainly suggested that the US was right about the avulsive nature of the river's action, yet 
the Court was legally compelled to hold that the US could not prevail on this particular matter, shielding 
the status of the Big Bend area as part of Texas, and thereby providing the Texans with perhaps their most 
notable victory of this litigation:

"changes in this stretch of the Red river since 1821 ... cannot be merely conjectured. The party asserting 
material changes should carry the burden of proving them, whether they be recent or old. Some changes 
... are asserted on one side and denied on the other. A controverted one is ascribed to the so-called Big 
Bend area ... now on the south side of the river ... Oklahoma and the United States assert that in 1821 a 
channel of the river ran between that area and the bluffs (to the south thereof) and that the river has since 
abandoned that channel. Texas denies this, and insists that the situation (the river's position) in 1821 was 
practically as now ... the testimony, particularly of the experts ... is voluminous ... there are no surveys or 
records depicting the situation in 1821; nor are there any human witnesses ... but there are inanimate wit-
nesses, such as old trees, which tell a good deal. At that place the river makes a pronounced, but gradual, 
bend (bulging northward) ... the area in question is on the inner side of the bend. It is larger now than 60 
years ago, but how much is uncertain. The enlargement is the result of intervening accretions. The habit of 
the river is to erode the outer bank of a bend and to accrete to the opposite bank. Three surveys executed 
by Texas in 1856, and covering less than the whole area, disclose the presence at that time of over 1,700 
acres (south of the river). On the outer part are physical evidences of the formation being comparatively 
recent. On the inner part are like evidences of the formation being old, among them being the presence of 
living trees more than a century old. One of the trees, a pecan, attained an age of 170 years ... testimony 
was presented (by the US) to show that in 1821 these trees were all on islands, which afterwards were 
consolidated ... with the land on the south side. We think this testimony is essentially speculative and not 
a proper basis for judgment. In this area, as elsewhere in the valley, a succession of depressions is found 
at the foot of the bluffs, and some testimony was produced to show that in 1821 the river, or a part of it, 
flowed there. It may be that the river was there long ago,  but the testimony that it was there in 1821 is far 
from convincing. Texas has been exercising jurisdiction over the area ... for more than half a century, and 
has surveyed and disposed of it all; the earliest disposals being in 1856 ... all (of the Texas surveys) name 
the river bank as a boundary. In those of 1856, and possibly others, it was the controlling call ... the claim 
that the river, or any part of it, ran south of this area in 1821, is not sustained." (see 260 US 606)

In rejecting the federal avulsion argument at Big Bend, as can readily be seen, the Court emphasized 
that no litigant, public or private, can prevail on the basis of avulsion without providing definitive proof, 
not only supporting an occurrence of avulsion in the relevant location, but also, and just as importantly, 
showing exactly when that specific event occurred, because no title based upon avulsion can be judicially 
upheld if doing so requires dubious speculation regarding the point in time when the avulsive event took
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place. In reality, the Big Bend avulsion argument made by the federal legal team was a very sound one, 
all the evidence suggested they were right that the long extinct southerly river channel, along the foot of 
the bluffs as the Court described it, was almost certainly once the location of the riverbed. As the federal 
experts described the scenario in this location, providing historical context, the river once had multiple 
channels in the Big Bend area, with islands in the stream, upon which trees could and did take root, but 
at some point in time the river abandoned the southerly channel and followed a circular northerly course, 
leaving the islands high and dry, long before 1900.   The presence of trees, which had stood as long as 
170 years, was critically important proof, supporting avulsive river movement as opposed to erosive river 
movement, because if the river's movement had been erosive in nature, scarifying the land as it progressed, 
those trees would have been wiped out, so a classic avulsion scenario was clearly depicted by the physical 
evidence. Yet despite being very well crafted, the federal position was destined to fail, because there was 
no proof of the exact conditions in 1821, the key moment in time, and in fact the evidence suggested that 
the avulsive event which resulted in the abandonment of the south channel actually took place long before 
that date. The Texans were right, the Court concluded, the conditions at the date of the litigation were 
essentially identical to those which were in place precisely one century earlier, which governed the 
treaty boundary location, the only exception being the northward expansion of the Big Bend tract, which 
had plainly occurred incrementally through accretion, over the long time period since the date of the 
avulsion. It  made no difference, the Court realized, exactly when the river had avulsively relocated 
itself,   or even how many times it may have done so, if in fact all of the avulsive activity had taken  place
before the date of the Adams-Onis Treaty, all that mattered was its location at the  moment when the 
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treaty was adopted, and because the riverbend pointed north rather than south, the subsequent accretion 
operated to the benefit of those on the Texas side in this instance. Although the Court declined to agree that 
certain existing named islands had formed through avulsion, confirming that they were within Oklahoma, 
the Texas legal team was evidently able to prove, to the Court's satisfaction, that one particular nameless 
island had been created in 1902 through a specific avulsive event, thus in that location the Court found 
that the newly formed southerly channel, and that island as well, were part of Texas:

ever part of the permanent fast land on that side. The  claim is accordingly rejected. What now 
appears to be an island opposite mile post 575 and near the line between Hardeman and 
Wilbarger counties, in Texas, is claimed by that state to have been part of the land on the south  
side up to 1902 and then severed from it by avulsive action in time of flood. The evidence 
sustains the claim. So the (state) boundary follows the north bank of the island. There are 
instances in which the river since 1821 has in time of flood left its former channel and cut a new 
one through a neck of land, thereby causing land theretofore on one side of the river to be on the 
other. Such avulsive action does not carry the boundary with it, but leaves it where it was before. 
There is no controversy about these cut-offs, and the evidence indicates that they readily can be 
recognized. The matter of running, locating, and marking the boundary (unaltered by such 
avulsion) upon  the ground ... will be referred to commissioners." (see 260 US 606) 

 
 

The geomorphologically interesting Burke Bet & Goat Island areas, directly south of Grandfield, 
Oklahoma, where Curtis Creek on the west and Blue Creek on the east enter the Red River  
from the north. These areas are still denoted on contemporary maps using the term “island”,  
even though SCOTUS, convinced by historical evidence that both of them came to be 
surrounded by water only through the operation of avulsion, clarified that in legal contemplation 
neither of them constitutes an island for any boundary or title purposes,     upon concluding that 
both contested areas were part of the Texas riverbank in 1821. 
 
The following principles of federal law, with regard to river movement and its legal impact upon 
riparian boundaries, each of which remains as vital and powerful today as they were a century 
ago, were all either established or reiterated by the Court in the cited 1923 ruling, effectively 
bringing the boundary contention between the litigants to a point of finalization: 
 
 Any riparian boundary which is subject to relocation through the action of natural aquatic 

forces remains in its original legally described position only until its relocation, through 
the operation of erosion and accretion, commences. 

 
 Erosive diminution of any given riparian tract relocates the riparian boundary thereof,  in 

accord with the accretion principle, as a legal means of enabling the relevant body    of 
water to continue to function as a visible boundary monument on an ongoing basis. 

"Burke Bet Island and Goat Island, both near the Big Bend area, are claimed by Texas on the theory that 
in 1821 they were part of the land on the south side. We think the evidence, all considered, falls short 
of establishing the claim, and tends rather to show that neither island was ever part of the permanent 
fast land on that side. The  claim is accordingly rejected. What now appears to be an island opposite 
mile post 575 and near the line between Hardeman and Wilbarger counties, in Texas, is claimed by 
that state to have been part of the land on the south  side up to 1902 and then severed from it by avul-
sive action in time of flood. The evidence sustains the claim. So the (state) boundary follows the north 
bank of the island. There are instances in which the river since 1821 has in time of flood left its former 
channel and cut a new one through a neck of land, thereby causing land theretofore on one side of the 
river to be on the other. Such avulsive action does not carry the boundary with it, but leaves it where it 
was before. There is no controversy about these cut-offs, and the evidence indicates that they readily can 
be recognized. The matter of running, locating, and marking the boundary (unaltered by such avulsion) 
upon  the ground ... will be referred to commissioners." (see 260 US 606)

The geomorphologically interesting Burke Bet & Goat Island areas, directly south of Grandfield, 
Oklahoma, where Curtis Creek on the west and Blue Creek on the east enter the Red River  from the 
north. These areas are still denoted on contemporary maps using the term “island”,  even though 
SCOTUS, convinced by historical evidence that both of them came to be surrounded by water only 
through the operation of avulsion, clarified that in legal contemplation neither of them constitutes an 
island for any boundary or title purposes, upon concluding that both contested areas were part of the Texas 
riverbank in 1821.

The following principles of federal law, with regard to river movement and its legal impact upon 
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riparian boundaries, each of which remains as vital and powerful today as they were a century ago, 
were all either established or reiterated by the Court in the cited 1923 ruling, effectively bringing the 
boundary contention between the litigants to a point of finalization:

  Any riparian boundary which is subject to relocation through the action of natural aquatic  
  forces remains in its original legally described position only until its relocation, through   
  the operation of erosion and accretion, commences.

  Erosive diminution of any given riparian tract relocates the riparian boundary thereof,  in   
  accord with the accretion principle, as a legal means of enabling the relevant body      
  of water to continue to function as a visible boundary monument on an ongoing basis.

  The rate of speed at which erosion occurs is a function of the composition of the land 
  being eroded, and rapid erosion of soft ground, even including an erosively produced   
  bank collapse, results in riparian boundary relocation, just as more subtle forms of 
  erosion steadily relocate riparian boundaries upon harder ground.

  The accretion principle, facilitating boundary relocation pursuant to aquatic action, 
  applies to all forms of naturally occurring erosion, because erosion comprises the 
  destructive or reductive legal counterpart of the beneficial or augmentary occurrence of 
  accretion, and does not equate to avulsion, regardless of the rate of speed at which erosive 
  reduction of land proceeds, therefore even plainly visible erosive action, which devours 
  land in a readily perceptible manner, does not constitute avulsion, where no  new river   
  channel is formed.

  Avulsion resulting from the operation of natural forces occurs only when an existing river  
  channel is abandoned in favor of another separate and distinct channel, no migratory 
  movement of any existing channel, through the operation of erosion, represents avulsion, 
  regardless of whether any such lateral movement of that existing channel occurs slowly   
  or rapidly, because as long as only one channel exists, no amount of lateral river
  movement can be legally classified as avulsion.

  When a river departs entirely from its historically established course, not through    
  any migratory lateral movement, but by forming a new channel where none previously 
  existed, thereby leaving its prior channel either completely dry or in the form of a 
  remnant channel, comprising a high water slough or oxbow lake, avulsion has occurred,   
  and in such event no boundary relocation arises.

  River movement, the cause of which is unknown, is typically presumed to have 
  occurred accretively rather than avulsively, thus any assertion of avulsion carries a 
  distinctly elevated burden to bring forth definitive evidence, sufficient to overcome the 
  presumption of typical erosive or accretive changes in that river's location, which  enables 
  every boundary stream to maintain its status as a boundary monument, unless   a specific 
  avulsive alteration of its course is satisfactorily proven to have taken place. 

  In remote or undeveloped areas, trees very often constitute the most valuable and 
  powerful evidence supporting avulsive river movement, because their presence proves   
             that the land in question was not altered by any erosive river action during the lifetime
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  of the oldest trees, moreover, unlike human witnesses, trees are entirely objective, and are  
  therefore judicially regarded as witnesses of the most reliable variety.

 
Of course this was not the first occasion upon which SCOTUS had addressed the concept of 
accretion, even today Justice Brewer’s eloquent words, penned in 1892, are widely regarded as 
the most lucid and poignant treatment of that subject in the annals of American jurisprudence. 
Although the capacity of the Red River to relocate portions of the relevant state boundary, 
through typical perpetually ongoing erosive and accretive river movement, was formally  
verified by SCOTUS early in 1923 as we have seen, the Court's recognition of the need to 
establish a monumented and well defined state boundary line, manifesting the attribute of 
documented permanence, to the extent that the petulant and willful river might allow any  such 
monumentation to endure, in order to clarify the limits of the vested legal interests held  by 
numerous parties upon the ground, plainly required judicial appointment of highly competent 
and widely respected land surveyors for that purpose. Therefore, the rigorous and diligent 
boundary monumentation process, which had been envisioned and debated by Adams and Onis 
over a century before, was finally about to be executed, under the guidance of the Court, and less 
than 2 months later, the Court issued the decree of 1923, officially setting that judicially 
sanctioned endeavor in motion:  
 
"It is ordered, adjudged, and decreed: The boundary between the states of Oklahoma and Texas, 
where it follows the course of the Red river from the one hundredth meridian of west longitude to 
the eastern boundary of the state of Oklahoma ... established by the treaty of 1819 ... is on and 
along the south bank of that river as the same existed  in 1821, when the treaty became effective, 
save as hereinafter stated. Where intervening changes in that bank have occurred through the 
natural and gradual processes know as erosion and accretion the boundary has followed the 
change; but where the stream has left its former channel, and made for itself a new one through 
adjacent upland by the process known as avulsion, the boundary has not followed the change, 
but has remained on and along what was the south bank before the change occurred. Where, 
since 1821, the river has cut a secondary or additional channel through adjacent upland on the 
south side in such a way that land theretofore on that side has become an island, the boundary is 
along that part of the south bank as theretofore existing which by the change became the 
northerly bank of the island, and where by accretion or erosion there have been subsequent 
changes in that bank the boundary has changed with them. These rules ... will be equally 
applicable to such changes as may occur in the future. The south bank of the river is the 

Of course this was not the first occasion upon which SCOTUS had addressed the concept of accretion, 
even today Justice Brewer’s eloquent words, penned in 1892, are widely regarded as the most lucid and 
poignant treatment of that subject in the annals of American jurisprudence.
Although the capacity of the Red River to relocate portions of the relevant state boundary, through typi-
cal perpetually ongoing erosive and accretive river movement, was formally  verified by SCOTUS early 
in 1923 as we have seen, the Court's recognition of the need to establish a monumented and well defined 
state boundary line, manifesting the attribute of documented permanence, to the extent that the petulant 
and willful river might allow any  such monumentation to endure, in order to clarify the limits of the 
vested legal interests held  by numerous parties upon the ground, plainly required judicial appointment 
of highly competent and widely respected land surveyors for that purpose. Therefore, the rigorous and 
diligent boundary monumentation process, which had been envisioned and debated by Adams and Onis 
over a century before, was finally about to be executed, under the guidance of the Court, and less than 2 
months later, the Court issued the decree of 1923, officially setting that judicially sanctioned endeavor in 
motion: 

"It is ordered, adjudged, and decreed: The boundary between the states of Oklahoma and Texas, where 
it follows the course of the Red river from the one hundredth meridian of west longitude to the eastern 
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boundary of the state of Oklahoma ... established by the treaty of 1819 ... is on and along the south bank 
of that river as the same existed  in 1821, when the treaty became effective, save as hereinafter stated. 
Where intervening changes in that bank have occurred through the natural and gradual processes know 
as erosion and accretion the boundary has followed the change; but where the stream has left its former 
channel, and made for itself a new one through adjacent upland by the process known as avulsion, the 
boundary has not followed the change, but has remained on and along what was the south bank before the 
change occurred. Where, since 1821, the river has cut a secondary or additional channel through adjacent 
upland on the south side in such a way that land theretofore on that side has become an island, the 
boundary is along that part of the south bank as theretofore existing which by the change became the 
northerly bank of the island, and where by accretion or erosion there have been subsequent changes in 
that bank the boundary has changed with them. These rules ... will be equally applicable to such changes 
as may occur in the future. The south bank of the river is the water-washed and relatively permanent 
elevation or acclivity, commonly called a cut bank ... the boundary between the two states is on and along 
that bank ... at exceptional places, where there is no well defined cut bank, but only a gradual incline 
from the sand bed of the river to the upland, the boundary is a line over such incline conforming to the 
mean level of the waters when at other places in that vicinity they reach and wash the cut bank without 
overflowing it ... Arthur D. Kidder and Arthur L. Stiles, both cadastral engineers, are designated as 
commissioners to run, locate and mark ... the boundary, in accordance with this decree ... the mode 
of marking those portions of the boundary shall be by establishing in the vicinity thereof permanent 
monuments upon the fast upland on the southerly side of the river at suitable distances apart and 
carefully taking the distances and courses from such monuments to the boundary as the same exists at 
the time the work is done.   A description of the monuments and statement of such distances and courses 
shall be included in the report of the commissioners." (see 261 US 340)

Kidder was among the most highly regarded federal surveyors of his day, vastly experienced, and 
respected by the judiciary as well as his professional colleagues, making him a logical choice to protect 
the relevant federal interest land. Stiles, likewise, was among the most respected minds of his day in 
the field of engineering in Texas, and had the full support of state leaders in Texas, so Texans could rest 
assured that their interests would be well guarded by him, and that he would not be intimidated by the 
federal authority embodied in his counterpart. To their great credit, judicial records bear no indication that 
these 2 men ever engaged in any strife during their work, to the contrary, all indications appear to suggest 
that they handled their appointed task with both tremendous skill and complete objectivity, in a genuinely 
collaborative manner, thereby demonstrating the finest attributes of the civil engineering and land survey-
ing professions. At this juncture, we find the Court's first documented reference to the specific process 
which Kidder & Stiles, as the duly appointed boundary commissioners, were to implement in tracing 
the judicially defined boundary through "exceptional places", where     no clear and obvious riverbank 
appeared before them, and in so doing, the "mean level of the waters", the Court directed them, was to be 
the principal factor governing the location of     the boundary which they were authorized and assigned 
to lay out upon the ground and to thoroughly describe. Nonetheless, it was not until the spring of 1924 
that the first explicit reference to the previously undocumented gradient boundary concept appeared, in 
the report which was submitted by these commissioners for judicial review and approval, as the Court 
proceeded to adopt that admirably composed report, which of course included numerous maps, while 
celebrating the successful prevention of any substantial bloodshed between the armed forces of the 
adjoining states, which the adjudication of this historic conflict had accomplished:

"This order is the culmination of the litigation ... to determine and locate a portion of the boundary line 
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along the Red river ... the United States Supreme Court ... has frustrated occasion to employ the sword 
... the boundary commissioners (Kidder & Stiles) ... have run, located and marked upon the ground 
the boundary between the states of Texas and Oklahoma ... (quoting their report) we have the honor to 
submit the following joint report ... certain fundamentals ... obviously must form the final basis for the 
exact location of the line. The boundary line is a gradient of the flowing water in the river. It is located 
midway between the lower level of the flowing water that just reaches the cut bank, and the higher level 
of it that just does not overtop the cut bank. The physical top of the cut bank being very uneven in profile, 
cannot be a datum for locating the boundary line; but a gradient along the bank must be used for that 
purpose. The highest point on this gradient must not be higher than the lowest acceptable point on the 
bank ... we have marked the boundary line by wooden posts called witness posts set along the bank at vary-
ing short distances from the boundary, and from each other. A bearing and distance has been taken from 
each witness post to one or more points on the boundary. Permanent reference monuments are located at 
varying intervals on the Texas bluff overlooking the river valley. Other permanent reference monu-
ments are located on the Oklahoma bluff, and these overlook the river valley. By accurate surveys, the 
witness posts are joined to each other and to the monuments on the Texas bluff. Similarly, the Texas 
monuments are joined to each other and to the Oklahoma monuments, which in turn, are joined to 
each other and to the witness posts. Permanent bench marks located near the boundary are also joined 
to the witness posts and to the reference monuments. All oil wells within three hundred feet of the 
boundary have been accurately located upon the ground and ... accompanying maps ... show the posi-
tions of the witness posts, the oil wells, the reference monuments, the bench marks and other information 
usually appearing on such maps." (see 265 US 500)

highest point on this gradient must not be higher than the lowest acceptable point on the bank ... 
we have marked the boundary line by wooden posts called witness posts set along the bank at 
varying short distances from the boundary, and from each other. A bearing and distance has 
been taken from each witness post to one or more points on the boundary. Permanent reference 
monuments are located at varying intervals on the Texas bluff overlooking the river valley. Other 
permanent reference monuments are located on the Oklahoma bluff, and these overlook the river 
valley. By accurate surveys, the witness posts are joined to each other and to the monuments on 
the Texas bluff. Similarly, the Texas monuments are joined to each other and to the Oklahoma 
monuments, which in turn, are joined to each other and to the witness posts. Permanent bench 
marks located near the boundary are also joined to the witness posts and to the reference 
monuments. All oil wells within three hundred feet of the boundary have been accurately located 
upon the ground and ... accompanying maps ... show the positions of the witness posts, the oil 
wells, the reference monuments, the bench marks and other information usually appearing on 
such maps." (see 265 US 500) 
 

 
 
 
Just one of the many maps which were provided to 
SCOTUS as part of the documentation of the establishment 
of the Red River gradient boundary, illustrating the 
outstanding survey work executed by judicially appointed 
boundary commissioners Kidder and Stiles. 
 
Because the banks of the Red River were found by the 
commissioners, upon commencing their work, to be 
unacceptably "uneven", in terms of elevation, they were 

obligated to devise and utilize a riparian boundary establishment method which had not 
previously been employed, in order to faithfully implement the Court’s guidance, thus the 
gradient boundary method was born, as a product of their collaboration and ingenuity (FN 3). In 
accord with the gradient concept, they placed the boundary at the vertical midpoint of the bank in 
selected spots, where the river's margin was most clearly defined, and then used the elevations 
obtained at those particular spots as a datum, controlling the boundary location through 
intervening areas, where the bank vanished and no physically apparent line between upland and 
riverbed existed. By that means, they were able to establish a boundary which embodied 
elements of both horizontal and vertical control, in a manner that was most faithful to the 
directions provided by the Court, thereby achieving the highest possible degree of precision, by 
effectively mimicking the gradient outlined by "the flowing water in the river". In so doing, 
Stiles protected the interests of Texas with particular diligence by establishing the rule that "the 
highest point on this gradient must not be higher than the lowest acceptable point on the bank", 
thereby insuring that Texans were not cheated out of an inch of ground, keeping the documented 
line as close as possible to the low water boundary, which the team of attorneys representing 
Texas had unsuccessfully espoused. Thus a boundary line, established with unimpeachable 
integrity and bearing the highest level of judicial approval, was brought into existence, providing 
a level of boundary certainty which  was sufficient to enable oil drilling operations to proceed. 
But uncertainty over the degree of locational permanence which this laboriously monumented 

Just one of the many maps which were provided 
to SCOTUS as part of the documentation of the 
establishment of the Red River gradient boundary, 
illustrating the outstanding survey work executed 
by judicially appointed boundary commissioners 
Kidder and Stiles.

Because the banks of the Red River were found by the commissioners, upon commencing their work, to 
be unacceptably "uneven", in terms of elevation, they were obligated to devise and utilize a ripar-
ian boundary establishment method which had not previously been employed, in order to faithfully 
implement the Court’s guidance, thus the gradient boundary method was born, as a product of their 
collaboration and ingenuity (FN 3). In accord with the gradient concept, they placed the boundary at 
the vertical midpoint of the bank in selected spots, where the river's margin was most clearly defined, 
and then used the elevations obtained at those particular spots as a datum, controlling the boundary 
location through intervening areas, where the bank vanished and no physically apparent line between
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upland and riverbed existed. By that means, they were able to establish a boundary which embodied 
elements of both horizontal and vertical control, in a manner that was most faithful to the directions 
provided by the Court, thereby achieving the highest possible degree of precision, by effectively 
mimicking the gradient outlined by "the flowing water in the river". In so doing, Stiles protected the 
interests of Texas with particular diligence by establishing the rule that "the highest point on this 
gradient must not be higher than the lowest acceptable point on the bank", thereby insuring that Texans 
were not cheated out of an inch of ground, keeping the documented line as close as possible to the low 
water boundary, which the team of attorneys representing Texas had unsuccessfully espoused. Thus a 
boundary line, established with unimpeachable integrity and bearing the highest level of judicial approv-
al, was brought into existence, providing a level of boundary certainty which  was sufficient to enable 
oil drilling operations to proceed. But uncertainty over the degree of locational permanence which this 
laboriously monumented and rigorously documented line  was really meant to provide was destined 
to bring intense renewed controversy to the Red River region yet again in the distant future, as the events 
of the 1920s became submerged beneath those of subsequent decades, which of course included the 
continuation of the restless river's relentless migration, inexorably moving away from the equator, 
apparently bent upon someday reaching the North Pole (FN 4). 

Footnotes

3) The 1953 case of Johnson v Phillips Petroleum (257 SW2d 813) provides an excellent example of the 
formal adoption of the gradient boundary method for purposes of riparian boundary control in Texas, 
while also confirming the judicial rejection of the meander boundary concept by that state. In that case, 
controversy arose over the boundaries of a portion of the bed of the Canadian River, which had been 
identified as a navigable stream and therefore comprised bedland property of Texas, after the ground 
in contention had been leased by the state, bringing the substantial divergence between historically 
established meander lines and that migrating river's gradient boundary location into focus. On that 
occasion, just a year after the gradient boundary establishment process had at last been formally 
documented and published, the  Texas Court of Civil Appeals held that it was indeed the legally 
appropriate means of riparian boundary determination along the Canadian River, because that river was 
virtually identical to the Red River in its physical characteristics, approving a particular riparian boundary 
survey which had been done in that manner, while informing the litigants that the original meander lines 
along that stream, having been rendered obsolete through river movement, held no value for purposes 
of boundary control. Since that time, numerous subsequent Texas rulings have verified that the gradi-
ent boundary method, ingeniously devised by Stiles, remains a vital component of Texas boundary law, 
although it has no application elsewhere.

4) The field survey work on this project, which covered the various segments of the Red River 
boundary sequentially, evidently commenced in the Spring of 1923, shortly after the Court's  1923 
decree, and took nearly 4 years to reach completion. On at least one occasion late in 1923, the 
commissioners were personally interviewed by Justice Van Deventer at his home, presumably to 
insure that the survey work was being properly performed and would fulfill the Court's expectations. The 
final report submitted by Kidder & Stiles was filed 2/27/1927, and the Court noted its formal adoption 
on 4/25/1927, at which time the esteemed commissioners were officially discharged by the Court, having 
executed their work in an exemplary manner (see 274 US 714). If Kidder ever subsequently commented 
upon the adoption or implementation of the gradient boundary concept his reflections appear to have gone 
undocumented, but a quarter of a century after the completion of his work on this project the thoughts
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and knowledge of Stiles, pertaining to the gradient boundary concept, were recorded in 1952, evidently 
through the coordination of Justice Smedley of the Supreme Court of Texas (see 30 Texas Law Review 
305). The cited treatise reviews the methodology, devised in large measure if not entirely by Stiles, to 
fulfill the specifications announced by the Court, and in so doing acknowledges that the river "is ever 
subject to changes by erosion and accretion and the gradient boundary follows the change. Where the bank 
is (at any given point in time) there is the boundary also ... the boundary bank is determined by the relative 
height of the bank (at any given point in time) not by its form". Interestingly, it appears that Stiles also 
acknowledged that the task of selecting the specific spots along any existing riverbank which are to 
serve to control any gradient boundary stands separate and distinct from the subsequent work of the 
land surveyor who is tasked with documenting that boundary location, as the treatise reminds us that 
"establishing this boundary (through visual inspection and point selection) is a far cry from land 
surveying". Yet it appears that Stiles felt that he was fully qualified to personally select those control 
points along the Red River, in view of the fact that his qualifications extended well beyond those of a 
typical land surveyor, and Justice Van 
Deventer evidently concurred, thus the 
documented gradient boundary location 
actually represents the perception of 
that river as it was seen through the eyes 
of Stiles. Nonetheless, the ambulatory 
nature of the state boundary defined by 
the Red River was repeatedly confirmed 
by SCOTUS in judicial documentation, 
leaving no doubt that the documented 
gradient boundary of the 1920s was 
never judicially intended to be genuinely 
permanent in the locational context, yet as we 
will observe, that fact was apparently not 
entirely clear to everyone.  Δ

(The author of this series of 
articles, Brian Portwood 

(bportwood@mindspring.com) is a 
licensed professional land surveyor, 

federal employee and historian of land 
rights law, providing material for the 
ongoing professional education of all 

members of the land rights 
community. All of the materials cited 

herein are freely available in pdf form, 
either by means of a standard internet 

keyword search or directly from the 
author of this article, who invites all 
those interested in further reading on 

this subject to contact him.)
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GOALS- 
 Attend 3 or more career fairs 
 Host a meeting & social event at the NMPS conference 
 Get involved with the golf tournament at the NMPS conference 
 Promote National Surveyor’s week in New Mexico 
 Help high school students connect with surveyors around the state to show them our great 

profession 
 Create promotional videos to be used to promote not only surveying nationwide but to 

promote NMSU & CNM surveying programs 
 Build contour sandbox to display at career fairs 
 Mentor high school students into the profession, get them to pass CST exams & help them 

get a job 

 

What is NMYS? 
We are an affiliate 
membership with the National 
Society of Professional 
Surveyors – Young Surveyors 
Network(NSPS-YSN).  

 
The NSPS-YSN are defined by 
surveyors aged 35 years or 
under, or within 10 years of 
graduation from a course of 
study in land surveying or a 
related field. Every surveyor is 
welcome to join to the group; 
however, the focus is to 
provide support for those 
individuals that meet the 
definition. 

 
For more information please 
fill out the Google form 
HERE.  
 
 
 
Click to follow us: 

  

 

New Mexico Young 
Surveyors  

MISSION STATEMENT- 

 

“To create an atmosphere in which young 
surveyors can connect and promote the 

profession.” 

March 2018 

NM Young Surveyors

future events the Young Surveyors will be heavily involved in organizing the Student 
Competitions. Currently we are planning the event for next spring and will be excited to 
announce details when we have them. Denver Winchester is the current president of the Young 
Surveyors Network and I am the Vice President. At our spring meeting next year I will become 
the President and Denver will become the NSPS Delegate for YSN. We will be looking for 
candidates for the Secretary and Vice President next year.

On a personal note I have decided to become a business owner and have recently started my own 
surveying company. I hope one day to do some work down in New Mexico, but currently I am 
just doing some work in Western Colorado where I live. Being active in the Young Surveyors 
Network has really helped to give me the courage to take this leap as I have seen several Young 
Surveyors do this same thing and be very successful at it. I look forward to returning to the field 
again and putting in some long days! My new company is Bona Fide Surveying and my website 
is www.bonafidesurveying.com.  I hope everyone is well and look forward to returning to a NMPS 
meeting some day! 

Thanks! 
James Combs 

The Young Surveyors Network will be holding a meeting in 
conjunction with the NSPS meeting this fall. We will have events 
from September 22nd to September 25th. The meeting will be 
held at the Hyatt Lodge in Oak Brook Illinois. Oak Brook is in 
the Chicago area. While there the Young Surveyors will have 
a YSN business meeting, attend the NSPS board of directors 
meeting, attend NSPS committee meetings, attend events with
the Illinois Professional Land Surveyors Association and join
NSPS members on a dinner cruise.  As we look forward to
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Mentoring Mondays for the Land 
Surveying Profession

Do you ever wish that you could have a weekly 
cup of coffee with like-minded surveying 

professionals? You can do just that by 
participating in the virtual Mentoring Mondays 

program. This fantastic program is a weekly 
Zoom meeting featuring live Q&A’s on your 
favorite surveying topics. Every Monday, the 
forum is hosted by a rotating series of guest 

speakers who are among the best in the 
surveying business. The meeting room is open 
and available to anyone in the profession who 
is looking to stay informed on current industry 

topics and trends or just needs a little more help 
understanding a specific topic within the 

profession.

Link to our website: 
www.thegeoholics.com
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GNSS Innovation Keeps Utility
Surveyors Safer
This entry is part 4 of 6 in the series August 2021

The ability to capture accurate points from a distance with images provides a
significant leap in safety and efficiency for subsurface utility engineering.

By Simon Pedley

Enhanced safety is a key benefit of subsurface utility engineering (SUE). Knowing exactly what’s
underground and where provides crucial insight to avoid utility strikes and keep construction
projects on track. But capturing SUE data requires sending people onsite, first to locate and mark
the probable utilities, and then to excavate and survey precise horizontal and vertical locations for
the as-built drawings and maps. For projects near roadways and other hazardous locations, that
means two potential instances of road closures, project shutdowns, and putting someone in harm’s
way.

Technology advances provide opportunities to significantly reduce this exposure. On the utility
detection side, innovations in ground penetrating radar (GPR) have made it much faster and easier to
locate, visualize, and create 3D utility maps in the field and quickly export the results to CAD and
BIM formats. On the surveying side, advances in GNSS to integrate real-time tilt
compensation have improved safety by allowing surveyors to step away from traffic or other
hazards and capture accurate measurements without leveling the rod.

Now there’s another GNSS innovation that can do even more to safeguard surveyors in the
field: GNSS RTK with integrated visual positioning. The ability to capture accurate points from a
distance with images provides a significant leap in safety and efficiency that should make you
question your surveying process for SUE and, ultimately, lead to changes across the entire utility
industry.

Capturing Complete, Accurate Utility Data From a Distance

GNSS receivers are already an established method of precise positioning in SUE, but they have
limitations. In areas where points are inaccessible or obstructed, or metallic pipe is exposed,
surveyors have traditionally needed to rely on other measurement approaches. The emergence of
GNSS rovers with integrated inertial measurement units (IMUs) that are self-leveling, immune to
magnetic disturbance, and don’t require calibration has created new opportunities to bring the
efficiency of GNSS to underground utility surveying, along with some safety improvements. But
even the ability to tilt the rover doesn’t remove the surveyor from the situation completely.
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Take that same GNSS RTK rover concept and expand the sensor fusion to include a camera for
visual positioning, which is the innovation in the new Leica GS18 I, and now you can keep your
distance from traffic, active construction, and other potential hazards, while still capturing
measurements at survey-grade accuracy, simply by taking images as you walk around the area of
interest at a regular walking pace.

You can capture hundreds of measurements in minutes, which minimizes the amount of time you
have to spend onsite. And you can instantly verify in the images that you’ve captured all the data
you need, ensuring that you won’t need to make any return trips.

Because visual positioning enables you to capture hundreds of points in minutes, you don’t even
need to worry about scope creep. If additional points are needed later, you can extract them from the
imagery in the office to survey grade—further limiting your exposure to potential hazards onsite.

“The real power of this GNSS innovation is in the ability to drill down into single-point
measurements from images,” says Bob Kilburn, surveying and engineering product and applications
manager for Leica Geosystems in the U.S. and Canada. “So now you’re minimizing time onsite,
keeping your distance from hazardous situations onsite, and avoiding return trips, while still getting
the accuracy you need, even in challenging environments. I really can’t overstate the significance of
this advance for improving utility surveying safety and efficiency.”

Facilitating a Digital Twin of Underground Infrastructure

Taking safety a step further requires rethinking utility data from the outset and capturing accurate
3D as-built data as the utilities are installed. Working from accurate 3D models of existing
underground and above-ground infrastructure has already proven to reduce or eliminate utility
strikes and change orders while allowing projects to be completed faster.

Capturing comprehensive, accurate measurements while the trench is open during construction
informs the as-built documentation with real-world condi tions that will reduce risks and costs later
on. Capturing additional 3D as-built data whenever changes occur keeps models current.

Here, too, GNSS with visual positioning can play a valuable role. Used alone or in conjunction
with 3D laser scanning and GPR, GNSS with visual positioning can quickly and safely capture the
accurate 3D as-built data essential to streamlining design, avoiding clashes, reducing the need for
vacuum excavation, shortening construction time, and minimizing risk.

Whether near an open trench or in the location of a buried asset, the ability to rapidly capture
hundreds of accurate survey points from a distance makes you more efficient while keeping you out
of harm’s way.

Having current, accurate digital models of underground infrastructure—a digital twin—is already
established as a best prac tice for highway construction projects. Some states have even
begun mandating that all public civil construction projects have SUE surveys prior to engineering
design. But maximizing safety and efficiency in these surveys requires using the right technology.
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The introduction of GNSS with integrated visual positioning provides a new opportunity to raise the
bar on the accuracy, efficiency, completeness—and safety—of SUE surveys.

Source: XyHt - 8/23/2021
Δ
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Kery Greiner
David Acosta

It has been 5 years now since the Surveying Program was almost a budget cut.  We are proud to provide 
the following update and a few reminders of what has taken place in that time.  The biggest announcement 
came on Tuesday August 24, 2021.  The Geomatics Program has received it’s ABET accreditation  by the 
Applied and Natural Science Accreditation Commission (ANSAC).  This has taken a few years longer 
than anticipated since the program was redesigned and renamed.  The issue is that ABET will not review 
a new program until the program has a graduate.  The first graduate was Mikaela Hicks in December 2019 
and the application process began after that.  Now the process is complete.  The program currently has 
47 students.  There have been 5 graduates and there are 3 students who have applied to graduate this 
semester.

We also welcome Glen Thurow and Dr. Daniel Gillins (NGS) as adjunct professors to teach courses which 
Dr. Kurt Wurm had been teaching.  Dr. Wurm has taken the semester off for personal reasons with the 
universities support.  Glen will be teaching SUR292-Boundary Law and Legal Principles and SUR464-
Advanced Legal Principles and Boundary Law II.  Dr. Gillins will be teaching SUR451-Spatial Data 
Adjustment II.  Of course, we all know Glen, and Dr. Gillins is a geodesist for the National Geodetic 
Survey under the National Oceanic and Atmospheric Administration.  He is the technical lead within 
the Observation and Analysis Division of NGS.  Dr. Elaksher continues teaching his regular classes as 
Professor & Geomatics Coordinator and David and Kery continue to teach the labs for SUR222.  We will 
continue outreach programs as soon as Covid allows.

NMSU received a prize of $15,000 from NCEES this year for the efforts made to improve the program to 
go along with the $25,000 Grand Prize in 2019 and a $10,000 award in 2017 as the efforts to revamp the 
program were in the process.  A big thank you to NCEES for these financial awards.

NMSU has also received $53,333 in scholarship money this year to go along with the $38,000 in 2020 
from the New Mexico Board of Licensure for Professional Engineers and Professional Surveyors.  Many 
students have applied and we are in the process of selecting awardees.

Course development: we are working on updating the courses to fit current and future industry needs. 
Classes are being delivered online and face-to-face. We are continuously working on developing new 
means for distance delivery. 

The program now offers two distinct paths:   
 a. From a high school, a student can start at NMSU-DACC, an in-town, 2-year college, and   
  physically pursue the degree on campus.    
 
 b. Transfer students can enroll directly in the upper division courses after their classes have   
  officially transferred. Many articulation agreements have been made with 2-year schools   
  to facilitate this transfer process.

NMSU Geomatics Update
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By the time you are reading this, class will have been in session down here at NMSU for a few 
weeks. While NMSU has made indoor mask use mandatory, vaccinated or not, we definitely are 
somewhat buffered by that provision as we are, for the most part, an online program now. 

While we do not have any particulars for the NSPS Student Competition as of yet, it will be held 
in conjunction with the NSPS Spring Meeting in Arlington, VA. As the announcement for the 
competition came at an inopportune time last year, we chose not to compete, but this year there 
is a high probability to getting a group together! Fingers crossed that we will be able to have a in 
person event this year!
Also, this semester we are welcoming the additional instruction of Glen Thurow and Daniel Gil-
lins to the Geomatics Department. 

There is not a lot more to share as of yet, with enrollment numbers higher than I have personally 
seen, I am hopeful we can not only keep the program on the up and up, but have more Student 
Chapter activity, both in the real world and digitally. Hopefully we will be able to have some 
activities and team-building in person with those that are local(ish), as well as increase student 
interest and participation!

Laura Hardin
NMPS Student Chapter President

NMSU News

Students can enroll in classes through one of two modes: face-to-face or online. Our offered courses now 
are more flexible allowing students to select class times that work best for them. We are in the process 
of making more articulation agreements with community colleges across the country.
   
We are increasing the visibility of the program through advertisements in professional magazines, 
traveling to regional and national conferences and events, visiting community colleges and k-12 schools, 
incorporating surveying activities in summer camps hosted by the university.
 
The Program Educational Objectives (PEOs) are aligned with the Institution’s mission to serve the 
educational needs of New Mexico’s diverse population through comprehensive programs of education, 
research, extension education, and public service. As the state’s land grant university, it is the responsi-
bility of educational programs, especially those in engineering technology, to prepare students to enter 
the local and regional workforce and engage them in community service along the way. The program 
educational objectives of the Geomatics Program at NMSU are: 
 
 • NMSU Geomatics Program graduates will acquire the ability to become a licensed 
  professional surveyor or a recognized geospatial professional.  
 
 • NMSU Geomatics Program graduates will demonstrate leadership potential by becoming   
  actively involved with local, state or national professional organizations and will 
  demonstrate growth and advancement in the surveying or geospatial professions.  Δ
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 1 

 
 
 

Special Edition - Surveying  
 

 
 
 

Professional Liability A/E Risk Review 
 
 
Our industry has noticed an increase in frequency of claims involving surveying errors in part due to these factors. 
These claims can be severe. We recommend enhanced QA/QC in planning, design, construction documents and 
staking to avoid these errors.  
 

 
Example: Single family home. 
Surveyor staked the corners of the new house with site plan and utility data that was out of date. Updated site plan, 
including location and existing utility information, was issued by the architect and civil engineer and transmitted to the 
contractor’s surveyor prior to construction but the surveyor failed to check his email for the updated documents and 
used a prior plan for staking. Foundations were partially placed in the incorrect location requiring removal and 
replacement. Damages incurred: $45,000. 
 
Lessons learned: 
Make sure that you are using the most current design/construction document plans particularly prior to staking for 
construction sites and when there are pending design changes. 
 
Example: Commercial development.  
Grading for a new road entering private land for a new office building abutting a state highway was determined 
utilizing a drone survey. Civil-surveyor neglected to field check benchmark elevations from the aerial survey with 
actual elevations at the interface of the state highway. The new road was constructed according to civil/survey plans 
which did not properly reflect actual grades of the state road. Significant rework was necessary to correct drainage 
problems on both the new and existing roadways. Damages incurred: $250,000. 
 
Lessons learned: 
Confirm accuracy of existing utilities, site setbacks, and current or pending improvements to adjacent properties. 
 
Example: Multi-family residential project abutting a waterway.  
Negotiations had occurred with adjacent property owners to adjust rear yard setback of the new project to preserve 
open space views from the adjacent properties. The project’s site plans were updated by the civil engineer reflecting 
modified setbacks agreed to. Surveyor retained by general contractor for staking utilized an earlier site plan with 
outdated setbacks. Deep foundations were placed and first floor structure erected in incorrect locations compromising 
views of adjacent property owners requiring demolition and reconstruction. Damages incurred: $1,000,000. 
 
Lessons learned: 
Review printed 2D deliverables in the QA/QC process prior to issuing construction documents for bidding and 
construction. There can be errors in the process of plotting from CAD and BIM files. 

Surveyors: 

 Are your plan files and field notes properly reflecting the current/final project design? 
 Do you have current utility and site setback information? 
 Is your electronic data accurate? 
 Are your staff members fully trained on current electronic survey, data capture, and design technology? 
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 2 

 
Example: Bus maintenance facility. 
Elevation data for curb height was improperly represented in the CAD files and plotted to the hard copy construction 
documents for a 2500 l.f. portion of concrete curb surrounding a large bus storage parking area. Civil/surveyor 
neglected to perform a check of the 2D construction document deliverables in its QA/QC process. Approximately 1500 
l.f. curb had been placed prior to the error being discovered requiring tear out and replacement. Damages incurred: 
$175,000.  
 
Lessons learned: 
Review printed 2D deliverables in the QA/QC process prior to issuing construction documents for bidding and 
construction. There can be errors in the process of plotting hard copy 2D deliverables from CAD and BIM files. 
 
 
 
C 
 
Contact: 
 
James Lyons, Vice President 
jlyons@cressinsurance.com  
 
Eloise Hughes, ACSR 
Account Manager 
ehughes@cressinsurance.com 
 
6101 Moon Street NE, Suite 1000 
Albuquerque, NM 87111 
Office:  505-822-8114 
Fax:   505-822-0341 
Toll Free:  800-422-8925 
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1998 Salvador E. Vigil
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2007 Steven M. Frank
2008 Cliff A. Spirock

2009 Samuel A. Bateman
2010 David E. Cooper

2011 Cliff Wilke
2012 Santiago Romero, Jr.

2013 Glen B.Haikin
2014 Allen Grace
2015 Gary Eidson 

2016 Jeffery Ludwig
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 2018 Kery Greiner
2019 David Acosta
2020 Kurt B Wurm
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NSPS Participated in RETAIN GPS & SatCom Act 
Introduction in the U.S. Senate 
NSPS 

 

 

 

NSPS Executive Director Curt Sumner participated in a news conference on Wednesday to mark 
the introduction of S. 2611, the RETAIN GPS & SatCom Act by Senator James Inhofe R-OK). The 
legislation offered in the U.S. Senate would mitigate any spectrum interference with GPS signals by any 
entity, particularly Ligado (formerly LightSquared), by requiring such an entity to financially compensate 
any party injured by such interference. The bipartisan legislation will require Ligado to cover the cost for 
correcting any interference their operations create for the public or private sector. While the April 2020 
Federal Communications Commission (FCC) order that provided conditional approval of Ligado’s 
spectrum operation mandates that the firm upgrade or replace government devices that are impacted by 
the order, it does not specify what those costs are and is silent on covering private sector GPS users. 
This bill specifically outlines that all the areas of potential costs that must be borne by Ligado, including 
but not limited to engineering, construction, site acquisition, research, personnel or contracting staff, labor 
costs, etc., and specifically notes that these apply to those impacted in the private sector, such as 
surveyors, as well. NSPS is a member of several coalitions working to protect GPS. Also participating in 
the event at the U.S. Capitol was NSPS government affairs consultant John Palatiello and NSPS lobbyist 
John “JB” Byrd of the society’s representatives, Miller Wenhold Capitol Strategies. Joining Senator Inhofe 
as cosponsors of the bill are Senators Tammy Duckworth (D-IL), Mike Rounds (R-SD), and Jack Reed 
(D-RI). Reed is chairman of the Senate Committee on Armed Services, where Inhofe is the ranking 
Republican, putting these lawmakers in a key position to add the RETAIN GPS & SatCom Act to the 
National Defense Authorization Act for 2022 later this year. 
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JB with Sen. Heinrich (D-NM)

Senate FLAIR Act Introduced, NSPS and NDSPLS Quoted
NSPS 
Sens. Kevin Cramer (R-ND) and Martin Heinrich (D-NM) last week introduced the
Federal Land Asset Inventory Reform (FLAIR) Act (S. 2433), a bipartisan bill to create a
single database for lands owned by the federal government. Both Senators introduced
the FLAIR Act in May 2019, and at their urging, the Senate Energy and Natural
Resources (ENR) Committee held a hearing a hearing on it in September 2020. Local
and national groups involved with and affected by federal mapping efforts issued
statements in support of the FLAIR Act’s reintroduction. "The National Society of
Professional Surveyors (NSPS) commends the leadership provided by Senators Kevin
Cramer (R-ND) and Martin Heinrich (D-NM) for their bipartisan introduction of the
Federal Land Asset Inventory Reform (FLAIR) Act of 2021,” said NSPS Executive
Director Curtis Sumner. “NSPS stands ready to help with the objectives of this important
reform legislation, and strongly encourages Congress and the President to enact the FLAIR Act into law." "The surveying
profession would greatly benefit from a current, accurate inventory of Federal lands. Particularly in the Western states,
public land survey system surveys would be more efficient,” said North Dakota Society of Professional Land Surveyors
(NDSPLS) Past-President Jason Main. “NDSPLS is very thankful for Senator Cramer's vision in addressing this important
government reform effort as authorized in the Federal Land Asset Inventory Reform (FLAIR) Act."
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Sustaining Membership 
The Sustaining Membership category is reserved for Professional Surveying Companies represented by a New Mexico 
Professional Surveyor and for individual New Mexico Professional Surveyors.  Please contact the NMPS office for more 

information or to upgrade your existing membership.

Kery Greiner
Tierra Surveys, LLC, 
Las Cruces, NM

Thomas Johnston
Wayjohn Surveying Inc. 
Albuquerque, NM

Tammy Kaber
Gila Land Surveying, LLC
Gila, NM 

Larry Medrano 
Precision Surveys, Inc.
Albuquerque, NM

Chris Pappas
Green Forest Surveys, LLC
Fairfield, VA

Keith Stickford 
North Star Land Surveying
La Jara, NM 

Salvador Vigil
LSC Surveys, LLC
Santa Fe, NM

Tim Aldrich 
Aldrich Land Surveying 
Albuquerque, NM

Alan Benham
Bohannan Huston, Inc.
Albuquerque, NM

Earl F. Burkholder
Global Cogo, Inc.
Las Cruces, NM 

Isaac Camacho
Brock & Bustillos Inc.
Las Cruces, NM 

Marc A. DePauli 
DePauli Engineering & 
Surveying, LLC 
Gallup, NM

Russell  Elliott
Elliott Surveying 
Albuquerque, NM

Thank you for your support!
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