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Introduction:

Map 92337 was adopted by Congress to provide for a reciprocal exchange of easements
between the Federal government and the State of Alaska. The Federal government received
access across State lands to access log transfer facilities and marine access points and the
State was granted transportation and utility corridors throughout the Tongass National Forest to
connect the communities of Southeast Alaska. Because the accuracy of map 92337 was not
explicitly stated, professional best practice would be to use the map as a conceptual depiction of
road easements and for the US Forest Service (USFS) and the State to work together to
establish easements that best serve the public interest by avoiding environmentally or culturally
sensitive locations and are economical to build. This approach would save the the taxpayers
money, protect the environment, and meet the intent of Congress--all desirable things for both
the Federal government and the State.

A prior version of map 92337 dated January 22, 2004 has the following in the legend:
“Disclaimer: Boundaries and locations are approximate. This map should not be used or
interpreted for legal or administrative actions.” This statement is quite clear and should have
been included on the final map adopted by Congress. Whatever the reason for it being dropped
from the final map dated June 15, 2005, this statement gives a clear indication of the quality
(“locations are approximate”) and suitability of purpose (“should not be used or interpreted for
legal or administrative actions”). Unless the entire map was redrawn using source data of known
high accuracy, this statement would still hold for the final map. The lack of any metadata
describing the source information used to draw the map, documenting procedures used to make
the map, or estimating accuracy of map 92337 is a major problem discussed in detail below.

The USFS prepared a document titled “Map 92337 talking points” which describes how they
believe the map should be interpreted. Unfortunately, the talking points memo contains
statements and assumptions that are not in accordance with industry standards used by
cartographers and surveyors. Below, specific statement from the “Map 92337 talking points”
document are analyzed and discussed in the context of standard industry practices.



Quotations from and analysis of “Map 92337 talking points” document:

“The map does not have a map accuracy statement, therefore no standard applies.”

Incorrect: Lacking a statement, based upon the US National Map Accuracy Standards, the map
accuracy is inferred from the scale, if the map was published by cartographers following industry
standard practices. If not prepared using standard practices, there is absolutely no implication of
accuracy, especially high accuracy. If the map was prepared without stated accuracy or a
scale-implied accuracy, it has the accuracy of a crayon drawing on a napkin. A crayon drawing
on a napkin can convey tremendous conceptual information. A drawing of this kind contains no
accurate data and certainly no data that could be used to establish real property boundaries.
Therefore, because the map does not have a stated accuracy, one of two choices applies:
either the accuracy can be inferred from the published map scale or the map is merely a
conceptual drawing with no accuracy whatsoever. It is contrary to professional practices to
attempt to infer precise coordinates from a map lacking stated or implied accuracy. Itis in
accordance with profession practices to infer information and intent (not coordinates) from a
map of unknown or unstated accuracy.

“Modern digital technology allows us to improve the accuracy of a map using the same
methodology used to test for map accuracy.”

Incorrect: Map accuracy cannot simply be improved using any technology, digital or otherwise.
The accuracy of a given map is an inherent property. A new, more accurate map can be created
based on conceptual information depicted in a map of low or unknown accuracy. For example, if
a map of low or unknown accuracy depicted a road easement as running along the top of a
ridge or along a coastline, a more accurate centerline for that road easement could be created
by several methods. Examples of how a more accurate map could be produced: (1) a survey
crew could walk the ridge or coastline with a high accuracy GPS and determine precise
coordinates; (2) a GIS analyst could load a orthoimage (map image) or elevation model of
known accuracy into a GIS software and digitize (draw electronically) a road easement
centerline vector along the ridge or coastline of an accuracy equal to that of the orthoimage or
elevation model they were digitizing from. To summarize: a map’s accuracy cannot simply be
improved; however, a map of low or unknown accuracy can be used to infer information that is
used to create a new, more accurate map.

“Congress chose to use the yellow line on the map regardless of any positional inaccuracy that
may be inherently contained in the map.”

Incorrect: It is contrary to professional practice to attempt to infer coordinates of higher accuracy
from a map than that map’s accuracy supports. Congress chose to grant easements along the
lines conceptually depicted on map 92337. The lack of a stated accuracy on the map and the
lack any other associated descriptive metadata regarding the map’s suitability to purpose limits
how the map can be used. It is an overreach contrary to professional cartographic practices to
state that a map of undocumented and unknown accuracy was accepted by Congress as literal
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geographic coordinate truth. Standard professional practice is to interpret a map such as 92337
as depiction of conceptual intent regardless of the audience, including Congress.

“Using the maximum range of error permissible to meet NMAS as a buffer is a mis-use of the
standard.”

Incorrect: The overall problem with map 92337 is that it contains no statement of accuracy or
suitability of purpose. A prior version of map 92337 dated January 22, 2004 has the following in
the legend: “Disclaimer: Boundaries and locations are approximate. This map should not be
used or interpreted for legal or administrative actions.” This statement is clear that map 92337
has no inherent accuracy and that coordinates are approximate and no rigorous measurements
should be made using the map. However, if map 92337 is going to be interpreted as map
product with an accuracy implied by its scale of publication, applying the NMAS error as buffer
to use as a guideline is an extremely rational and statistically valid approach. The 1:754,286
map publication scale implies a NMAS accuracy of 1257 feet. This means that 90% of the points
on the map fall within 1257 feet of their true location on the Earth. It is rational to buffer the line
by 1257 feet on each side because this leads to an easement centerline that has a 90%
probability of being within the yellow line on the map presented to Congress. As stated
previously, interpreting map 92337 as anything other than a conceptual depiction of intent is
fraught with problems. However, if this approach is taken, a systematic technique that draws
from the information that can be inferred and mathematically and statistically derived using
professional best practices is the only rigorous approach. Buffering the yellow line by 1257 feet
on both sides, measuring out from the edge of the yellow line on both sides, gives the surveyors
and engineers laying out the easement boundaries a 90% chance of meeting the intent of
Congress.

Without going too deeply into the statistical underpinnings of the NMAS and NSSDA accuracy
standards, the description in the “talking points memo” of the how the two accuracy standards
assess accuracy is measured is correct: NMAS is based on a threshold evaluation and NSSDA
is based on a computation of the statistical distribution of accuracies. However, both are
governed by the same fundamental statistical properties of measurements. For any accuracy
measurement method--including NMAS or NSSDA--standard statistical assumptions about the
distribution of measurement error (accuracy) are required. From these properties of normal
(Gaussian) distributions of measurement errors, the NMAS and NSSDA standards can be
related to each other rigorously. The “talking points memo” attempts to imply that NMAS is an
old, defunct, no longer applicable standard. It is true that advances in computing and digital map
production and surveying have led to more statistically rigorous method for assessing accuracy.
However, the laws of nature and statistics did not change in the 51 years between publication of
the NMAS (1947) and NSSDA (1998) standards. To summarize, if the ill-advised approach of
attempting to derive coordinates from map 92337--which has no stated accuracy--is taken,
falling back to accuracies implied by the map publication scale and the NMAS is a professionally
accepted practice. The fact that there are newer assessment methods better suited to modern
digital map making and surveying in the NSSDA standard does not invalidate NMAS. The
NSSDA standards do not provide a method for inferring accuracy from publication scale. The
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only way accuracy is depicted in NSSDA is by explicit statement of the measured accuracy
statistics. Period. This leaves the long standing, proven, widely used, and still statistically valid
NMAS standard to be the professionally accepted method to infer map accuracy from
publication scale.

Lack of metadata--an enormous problem:

The “Map 92337 talking points” memo goes through considerable contortions attempting to get
at “the truth.” One of the most fundamental responsibilities of a geospatial and mapping
practitioner is to document their products with metadata. The US has a Federal Geographic
Data Committee which has published the Content Standards for Digital Geospatial Metadata
(FGDC CSDGM). These standards are universally adopted across all public and private sector
organizations. One of the very core, most fundamental standard practices is to document map
products with FGDC CSDGM. This is required by Federal regulation for all Federal agencies
and is widely adhered to.

The case was made above that taking the coordinates from an undocumented GIS file to
attempt to establish precise coordinates for the boundaries of a road easement corridor is an
extremely bad idea in terms of common sense, the intent of Congress, and standard industry
practices. Even beyond that, the lack of metadata for the file leaves the user without critical
knowledge such as the accuracy, provenance, and applicability of the data. All of these critical
pieces of information should have been documented in a FGDC CSDGM metadata file if the
organization creating the map intended to use it for anything other than a conceptual depiction.

The prior version of map 92337 dated January 22, 2004 was documented with general yet clear
metadata in the legend: “Disclaimer: Boundaries and locations are approximate. This map
should not be used or interpreted for legal or administrative actions.” This statement says the
map is not accurate (“locations are approximate”) and only conveys intent (“should not be used
or interpreted for legal or administrative actions”). Given that this is the only metadata ever
associated with the map product, it would be prudent to accept this statement at face value
given there is no subsequent documentation (newer metadata) to the contrary.

Of all the best practices and industry standards referred to in this document, the lack of
metadata is perhaps the most damning for interpretation of map 92337 as a cartographic
product from which coordinates can be derived. This is a requirement taught in the first hours of
introductory GIS training classes and reinforced constantly by regulations, industry practice, and
peer pressure. If the creators of map 92337 had intended for it to be used to depict actual
coordinates, they had a professional obligation to document the map with metadata. By not
documenting map 92337 with metadata, its creators imply its data’s accuracy, provenance, and
applicability are unknown and that it is best interpreted as a conceptual sketch depicting intent.
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Conclusion:

Professional best practices would have map 92337 used as a guide to the intent of Congress. In
an ideal situation, the USFS and State would work together to interpret the Congressional intent
and to establish easements that are the most economical use of taxpayer funds and the least
impactful to environmental and cultural resources. However, map 92337 could possibly be used
to establish corridor boundaries. This is not advisable and an over-interpretation of the map, but
if it comes to that, there are long-established methods for inferring accuracy and statistical
uncertainty from published map scale. Professional standards call for buffering the outside edge
of the yellow line’s coordinates by 1257 feet on both sides. If the width of the yellow line could
be established, based upon the US National Map Accuracy Standard, a road easement within a
corridor measured out 1257 feet from the outside edge of the yellow line would have a 90%
chance of meeting the intent of Congress.

References:
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(http://nationalmap.gov/standards/pdf/NMAS647.PDF)
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(CSDGM), Vers. 2 (FGDC-STD-001-1998)
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National Standard for Spatial Data Accuracy. (FGDC-STD-007.3-1998)
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Attached:

- Map 92337, reduced to fit an 8.5 x 11-inch paper

- Legend with disclaimer for map draft dated January 22, 2004
- “Map 92337 talking points” memorandum

Map 92337 Analysis TAH 25-August-2016 page 5


http://nationalmap.gov/standards/pdf/NMAS647.PDF
https://www.fgdc.gov/standards/projects/metadata/base-metadata/v2_0698.pdf
https://www.fgdc.gov/standards/projects/accuracy/part3/chapter3

(TNF)
nt (TNF)

ios.
0

s National Forest (T.N.F.)
Wi
2

Existing Road or Highway
Proposed Transportation & Utiity Coridor,

National Monume

iiderness

in Southeast Alaska
Wi Are:

MAP NO. 92337

~———~ Alaska Marine Highway System

Proposed Transportation Corridors

Transfer Facilities, Marine Access Points




( \ Transfer Facilities, Marine Access Points
&t and
1 %JT"*;/' Proposed Transportation Corridors ;
1 1 | in Southeast Alaska
|

71

Legend

- LUD Il Areas '1

\ = :'f‘ Wilderness Area

Other Ownership

].'

I

p ' @ National Monument
-

“@ Transfer Facility

! 1136 - .
| [ A Marine Access Point

Existing Road or Highway

Proposed Transportation & Utility Corridor |

|
‘i
\— !\ ————— Alaska Marine Highway System

Miles
0 5 10 20 30 40

Disciaimer Boundanes and ocations are approximale  This man
should nol be used or nterpreted fer legal of admimslratve actions

Prepared January 22, 2004 by USDA Forest Sernce Region 10, (Geomelronics
1927 Norn American Datum  Aiaska Coordinale System Zone 1 (Transverse Mercalor)

- e P S T T B S
e, o

¥
W

4 | Insec ayron a Lammes Contcrma Cande hassd o1 faandad Paraies 37 ang 35

[ 1éa Eid g Lo g e % 37 “¥ g [ B 1 e & v

?

600N

500N



Map 92337 talking points

The National Map Accuracy Standard is intended as a data usability standard with which map and map
data producers communicate the accuracy of map and data users. It allows the user to determine
whether a map or dataset is appropriate for their use. It does not indicate how accurate any given map
feature is, just whether a selection of well defined points are within acceptable tolerances. If after
testing the map meets the standard, the statement “This map complies with National Map Accuracy
Standards” is placed on the map or in its metadata. Based on the accurancy statement the user
determines whether the data analysis is acceptable for his intended use.

Congress did not assess the usability of the map base for the purpose for which it used it. The map does
not have a map accuracy statement, therefore no standard applies.

How do you determine if a map meets National Map Accuracy Standards?

1. Basically, there are 2 iterations of Map Accuracy Standards. The June 1947 National Map Accuracy
Standard (NMAS) “Threshold” method, and the 1998 National Standard for Spatial Data Accuracy
(NSSDA) “root-mean-square error” method . The former is an update to the latter because “map
dependent measures of accuacy ..were not fuily applicable when digital geospatial data can be
readily manipulated and output to any scale or data format”.

2. Both methods require rigourous testing to establish the accuracy of well defined points.

1. The 92337 map was “published” without a map accuracy statement. By mapping standard
protocol that means the map was not evaluated for map accuracy and has no established
accuracy threshold.

2. Using the PDF as a source of measurement to eliminate any paper stretch, the 92337 map
was “published” at the scale of 1:754,286.

3. Map accuracy is based on analysis of well-defined points, not a buffer of expected error.

8. To meet the lune 1947 NMAS threshold, 90% of the well-defined points have to be
within 1257 feet of the same point on a higher standard product. The higher
standard product could be a GPS field survey or a highly accurate map or data
source such as the new Alaska IFSAR data.

i In theory 89% of points could be dead-on to the centimeter, and still not meet
the accuracy standard, or 90% of the points could be 1256 feet from true
position and still meet the standard.

b.  Under the NSSDA, the analysis just shows the root-mean-square-error of tested
points. It has no 1/50% threshold. That has been eliminated in the new standard,

Using the maximum range of error permissible to meet NMAS as a buffer is a miss-use of the
standard.

1. The standard is to inform users of appropriate use of the data, not to assume the extent of

untested error.
2. The new NSSDA standard eliminates the “threshold distance”.
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Modern digital technology allows us to improve the accuracy of a map using the same methodology
used to test for map accuracy.

1. Geo-referencing can be used to adjust well defined points on the map to their true position as
established by the higher accuracy data.
© The new AK IFSAR is available as a higher accuracy source.
© Algorithms adjust the remaining un-defined points to the accuracy of the defined points.
®* The spatial relationships of all features to one another are preserved, but
adjusted mathematically to best fit upon the higher accuracy source terrain.
= The “fabric” of the old map is warped to fit the highly accurate data model.
© The centerline of the 92337 corridors adjust to fit the highly accurate data model as
well as the quality and proximity of the well-defined points, and spatial relataionships
allow.
© The centerlines have coordinate values that can be precisely located on the ground
using GPS.

Summary:

Congress chose to use the yellow line on the map regardless of any positional inaccuracy that may
inherently be contained in the map. Establishing the accuracy of Map 92337 would require testing.
National Map Accuracy Standard does not provide positional inaccuracy data that can be turned into a

buffer.

With modern digital technology we can improve the accuracy of the map to the extent that well-defined
points are available.

The map establishes locational relationships between features independent of ground accuracy. We can

georeferenced the map to a highly accurate base map that will preserve the relationships of map
features while establishing a centerline location that can be transferred to the ground.





