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STATE-WIDE SYSTEMS OF FLAWE COOFDIMATES'
0. 8. Adams

Thes 1.9, Coret and fecdetlc Survey has established & natior-
wide netwvirk of s=¢s of triangulation that et the present time hes
8 total lepgth of some 65,000 miles, These arcs are falrly evenly
diptribated throngheut the acuntry end they thus form the basls
for the control of further survers that mey be nade 1oeally op re=

glonelly wherever the data are resdlly sccessible. Experienced
enz.neers an SUPTEyora %1 e '3

13 checks on any obzervetionel data, Tn an independent survey cer-
tain checks pan be efforded by the meihods of Sbservetion But en
external check By means nf work that hes already been esi&bllehed
and shown to be carrect by verious ochnecks in the net to which 1%
belongs, 1s 0T the greatest lmportance 1n &ll such subaidiary sur-
vays.

Micn remaing yet Lo be done in the esteblishment of theae fun-
fAmmentel Federe] aurveye. In splie of tne TaAct That, Auring the
past few years, there nae been m yapld expansion of the horizontal
control net of the netlon, very much mere remains to be done. Thers
are large Aresd that are not now supplied with the furdamertal data.
The ropidity with which the netionslnet mey be aompl eted will de-
rend slmpst entirely uppor Lue deperds nade on the FPeders] Governmernt
bty snginsers, planners Ard others who may fequi™e the horizontal com
trol survey data in the exesution of thelr wark.

Tn additinr to the déata established bY The COAA8T anfl Gepdetic
Survey, there are mary surveys that have beer made by other hiresde
of the Government, such & the Geologleel Survey, the Army Enginesry
etn. Whenever these surveys £Te proparly tied in With the fundame=no
tal net of the Comnt and Geodetic Survey snowinz &n evror af alosury
acceptable for firsi-, sscond- or third-order sarveys, they in turs
may hecoms sontrol data for sutsequent work, In sum totel, there-
fore, there exist mary thousands of statlons that ars accurately 184
cated Bnd correlated to esch other scattered falrly evenly over the
eountry.

& Proer resd before the Survering and Marming Division of the Amers
lcan Scclety of Civil Enginesrs, Pittaburgh, Fa., October 1, 1935,
Abetrect of pAper sppears in the Jeruery punber of OIVIL ENCINIEEISS
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In view of this fect, it is oF eipreme importance to Brouse
the 1nterest of enginsers and surveyors bhroughout the country in
the mreat sdventages to be gaiped by basing local end reglonsl sur-
Yeye on this rundamentsa]l ccontrol, Slnoe thls control net 18 a0 ex-
tensive and reiiches from one end of the couniry to the other, 1t is
nedessAry 1o TEKe 1nto &ccount the curvature of the earth in the
gomputetiona, The final data are conseguently exprassed in terms

a TImu 0
detic computations are rather involved and 1% generdlly reguires
some stidy before they can be mads with esane’ and certainty by even
wvell trained engineers &nd surveyors, The sctual computations are
not 8o Jifficu’t bot AT one wishes to-delve into the theory upon
vhich they are besed, the mathematice involved 1s often beyond the
greep of those who mey wish to understand fully the significance of
the computations.

The Coast &nd Gendetic Survey has tried for Tifty years nore
or 1ess o encourege the use of control surveys in the form of men—
detic positions among the engireering professior. While in gertelin
inglanses we met with sueccess, on the whole the battlng aversge wae
very low. Although I &m sure that many were needlesaly frightensd
of f by an exfggerated view of the A1ffloultien to be encountared,
yet the fact s*111 remeine that thay vere frightened off and As A re-
214 feiled to take advantage of the econtrol aurveye. A wlse gerer-
41, when he dces not meet with full suoccess in one method of attack,
=411 chingze his tactics and aeek t5 mttaln hie chjective in snma
other way.

Durding 1932 and 1933, the Coeat snd Geodetlc Survey cooperated
»ith the Otete af North Caroline ia the eompleticn of the Tirat=nr=
ger horizontal control in that State, Early in 1933, Nr., George F.
ayme, of the £tate Highway #énd Publiec Worke Commiasinn requested
s8 to conalder the possibility of sefting up a system or eystems of
slene ooordinetes for the Btate, A4f the régusst nf Dr. Willlam
3owle, Chief of the Mvision of Geodesy, I undertook & study of the
posnibilition for the State. Wnile woirking an the prolest, T had
seyeral confersnces with Colonel C. H. Birdasye of the U.5.Geologl-
srl Survey, wko wae nuch irtereated in the subleet of nlare glordl=
nates for use 1n State-wide survey operations, As & result of my
atudy end of the wvarimis ennferences, tha ayatem for Nerth Caroling
I ¥aig devised. Not long after the computation of the tables ociurred
 the tragic death of Mr. Syms ard the dirsctisn of the work: in ‘the
| Btate passed into the hends of Mr. 0. B. Bestor, who has been carry-
ing nn survey oper&tinns in the State with the coordlnates of the
1trungulattcn stations on the State eystem used am control of his lo-
sal murveys. Several thousand miles of trevarse have been run 8nd
yuam-putnd on the plans with no greater complicetions than those in-
wnlved in latitudes and departures.
I

v

Thim waa, therefore, the start of thke computation of tehlea for
‘Staze-wida gystems af plane coordinates, a computdation which was un-
fertaken Bt the request of a practical ergineer and surveyor., What
*I wizh to convey 1s the fact thet the lncentive for the initiatlan

f much sched@es case Crom englneerd odtslds of the Jovernment de-
partwents And not ma & repalt of & brain storm of some thesreilosl
aathmAticien And Feoflealsat,
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After the coordinates of ihe coafrol stations bavs been ocom-
puted, it scarcely makes any dlfferanze cn which of tha two pro-
Jectiona the computatlons were baged. Tre method of uesing the eo-
Srdinates la essentially the same on both of the systems and the
computetion of surveys by plane coordinates is about the ssme on
either aystem. The pethod of iraverse computation by means of lat-
1tudes a&nd departures ls famillar %o all who have studisd plans
surveying and is in general use RRONZ SUIrVeyoTs and snzineers in
some form or olher.

In &imose% &1l of the =ystems, tho aim was to keep the varia-
tions of scale withia one part in 10,000, This 1imlit wes slightly
exceeded 1o the North Carolins aystem beckues the engineats in that
Stete preferrsd to let the departire exceed this 1imit rather than
heve the State divided into two soneo. Im the somputation of third-
order trayversas it 1s probably not necessary to taks into account
these varimtlons of scale. In the most acourate work, however, 1T
1g sdvisable to corrsot the measured lengths for thie varistion of
soale befare computing & glven traverse.

Singe in both systeme of coordirmtes the reducfiona to aonrii-
nates are mads from gecdetic positions, the sea-level lengths are
involved in tae starting data. Thers &re, thersfore, two meparates
reduotinne that should be applied to memsured lengthe before they
are employed ln the computstisn of A& travercs, 1T the most accurate
results are required., That 1s, the lengths should fire% be reduced
to sen level and then 8 correction should be applied for the varia-
tion of aesle on the grid. These grid variations are listed for
every minute »f latituds on the Lambert grids mnd for avery B, D00=
foot distance from the centirel meridian on the transverse Mercator
z+ida, It i thus & very essy matter ta determina thias grid correc-
tion for Eny miven line and in most cases it 1s sufficlently acou-
rate to determine & mesrn corrsotisn for any given “raverss. Fora
traverse that is properly tied in with the control, there will be &
atarting station mnd an ending statisn far which the coordinates
will be given, By conslderation of thess coordinaies 11 15 very
eagy to determins from the ssordinate tables just what meen grid
factor may be reguired for the measured lengths of ithe traverse in
eoraldsration.
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The coordinetes in Temness=ee &re in wida use by the varlouas
diviglone of the Tennessee Valley Authority. Traverses &re Teling
computed firectly on the grlid and the corners of all Government
purchases of sroperty are telng tled in with the State system of
control. This method fixez for all time the exoct location af
thess points, TIf at any futurs %time the marks at &ny of them
should be destrayed, they could be restorcd by mesans of thalr ce-
ordinates, Monunents, ever of the most permanent type, may te da-
stroyed in time but the coordinate rclationes otill pereist ard tne
aotual situation of the morument cén be relccated and remonumented
in a1l cases of loss by destrucstion of the mark,

Extensive use is being maie of the coordinstes in North Carn-
1ina, South Caroline, Deorgia, Floriga, Alabama, Tennesses, Loulsi-
ang, New Jerasy, Connsatiout, Meesmohuseite, Iowa &nd many other
States, An accurate map of Deaver and vielirity 1s belng made by
the U.8.0enloziosl Survey under mp appropriation of the Works Prop-
ress Administration and the work s being based on the Colorado
grid.

The matter of city surveys bringe up the question regarding
ses level and ground level, or rather, whether grid scsle should
be ueedl, or & ccale on & meen ground-level plane. It sgeeams ftn me
that the importance of having the work tied in with tie control net
far nutwelgha the nead fnor axact ground Javel distancea. A clreu-
lar letter was sent to & number of represeniative engineers and sur-
veyare to get a genspal recommendaticn an thie very palnt. Nost af
the replies that we recelved locked st the malter in the same way B2
we had congldered At. Aotual leanpths And Aress nAn sapily hs deter-
mined froc & map made on the State grid even though tre coordinates
may give elightly Aifferant rerulta. Denver ia probslbly at & higher
elevatlon then Any other large city in the country and, 1f 1ts en-
glnears find the nse of the Stats grid setisfactory for thelr work,
it should be equally so for &ny other such ¢ity In the country.

A nunber of ths Btates heve already made very exlensive use of
the coordinates in their local work, The use of the grid was start-
s 8t snas in North Carsline and 1t is still in ective use for &11
1ocal surveys unfer the direction of Mr. 0. B, Bestor. In New Jer-
say the myatem haa besn used extensively in the computation of lo-
cal traverses &nd under the abtle dirsotion of Frofsssor Fhillp Kle-
aEm of Prinaston niversity, & law¥ has been pazeed that legallzes
the definitian of property boundarles in terms of the goordinaten
af the angle points of the property. This 12 & significent advance
Bath in the intereat of the coordinate systems and in the Iinberest
of cadsatral surveying in the State, and 1t forms an ‘mportéant ad-
vance in *he method of the definition of property boundaries.

It i¢ our oplnion that &11 local surveys that conalst merely of
traverss can be computed on these State-wide plene coordinate grids
with much less eZfort than would be regquired by any other method.
1f, however, 4 local survey is carried on by means of triangulation,
then it is probably simoler and more economical to compute the work
geofetieslly. Trianguletion ein be computed and adjusted on the
grid tut the caloulstions requlred ere equel 1f not gregter then
woild he required by the geodetilc method. Of course. if eny engl-
neers or sarveyors wish to compute 811 of thelr work geodetlcally,
we would rot desire to disgourage them, If they will bese thelr work
on the Federal control surveys. We think, however, that they would
be overloocking A great advantage if they did not use the grid for
thelr traverse computatlons,

i_ﬂ_ I EEIOENELD LJCCHIIE I ALTHSPNCTe SO TSEranom
\\-'\-

The membera of the Corps of Engineers, U.S.Army, are becoming
much interested in the State gride srd they are ectually using them
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Today’s Outline

e Define the problem

o Review of VT State Plane System

o Relationship of field (Horizontal) and grid distances
e Relationship of orientation systems

e Documentation
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What is the problem...Why are we having this
discussion?

e General lack of understanding today compared to
the past

e More users of SPC today than in the past
- GPS
- OPUS, OPUS-RS
— Computers, Software

— Easy transfer of data from one technology to
another

e Real time or near-real time access to coordinates
e Many different realizations of the datum/SPC
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What is VT SPC System (defined)

Transverse Mercator Projection

Central Meridian (CM) at 72°-30’

False Easting at CM 500,000 meters

Scale at CM 1:28,000 (0.99996429)
Latitude of origin 42°-30’

False Northing at Latitude of origin O meters
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Mercator Projections
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Transverse Mercator Projection (secant)
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State Plane

NAD27 VS.

Lat of origin 42°-30’
Lon of CM 72°-30

Scale at CM .99996429
(1:28,000)

False Easting 500,000 US
Survey Feet

False Northing 0.0 US
Survey Feet

Altitude reference sea
level

NADS83

Lat of origin 42°-30’
Lon of CM 72°-30’
Scale at CM .99996429
(1:28,000)

False Easting 500,000
meters

False Northing 0.0
meters

Altitude reference GRS80
Ellipsoid



A Note About Conversions

Be Careful when converting between feet and
meters as there are two different systems of feet,
the US Survey foot 1200/3937 (.3048006096 m/ft
and the International Foot (.3048 m/ft exact)

"The U.S. Metric Law of 1866 gave the relationship
one meter = 39.37 inches. From 1893 until 1959,
the yard was defined as being exactly equal to
3600/3937 meters, and thus the foot was defined
as being exactly equal to 1200/3937 meters.

500,000 meters = 1640419.948 IF
500,000 meters = 1640416.667 SF
— 3.28 feet difference

Most States use the US Survey foot....but some use
the International Foot (Vermont WILL use SF)
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The Vermont Statutes Online

Title 1: General Provisions
Chapter 17: Vermont Coordinate System

672. Coordinates defined

§ 672. Coordinates defined

The plane coordinate values for a point on the earth's surface, used to express
the horizontal position or location of such point on the Vermont Coordinate
Systems, shall consist of two distances, expressed in U.S. Survey feet and
decimals of a foot when using the Vermont Coordinate System 1927 and
expressed in meters and decimals of a meter when using the Vermont
Coordinate System 1983. One of these distances, to be known as the "x-
coordinate," shall give the position in an east-and-west direction; the other, to
be known as the "y-coordinate," shall give the position in a north-and-south
direction. These coordinates shall be made to depend upon and conform to
plane rectangular coordinate values for the monumented points of the North
American Horizontal Geodetic Control Network established by the United
States Coast and Geodetic Survey, its predecessor, or its successors.
(Amended 1987, No. 169 (Adj. Sess.), § 2, eff. May 3, 1988.)
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NAD 83 (Which One??)

e NAD 83 (Lat-Lon) SPC
— Which one???
e NAD 83 (1986)
e NAD 83 (1992)
e NAD 83 (1996)
e NAD 83 CORS96(2002)
e NAD 83 (NSRS2007)




National Geodetic Survey

Changes Over Time

NAD83(86) based on old observations and new
system vs. NAD27

NAD83(92) based on new and old observations and
same system

NAD83(96) based on better observations and same
system

NAD83(CORS96) realization for CORS

NAD83(NSRS2007) based on new observations and
same system. Removed regional distortions and
made consistent with CORS
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S=ellipsoidal distance
D= horizontal distance

remean carth raaive. HOFIZONtal vs. Grid Distance

N=geoid height

H=orthometric height S DxEF - D( R j
h=ellipsoid height R+N+H
K,,=line Grid Scale Factor (SF)
EF=elevation factor
K,=SF at point 1
K,=SF at point 2 ‘ A
K,,=SF at midpoint of line H -
S
~ !
— I Projection Plane

\ K. - K, +4K, +K, I

| |
\ R=20,906,000 ft |
\ 6,370,000 m |

\
\ I
\

-'.- -

r 1 . e

U’ Mationel Oveanie and Atmosphene Administrofion
\h--
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Ellipsoid Reduction Factors for Vermont
Average Geoid Height of -28.5m (-93.504ft)

Orthometric Height in Feet

1.00000447 0.99995664 0.99990881 0.99986099 0.99981317
0.99999969 0.99995186 0.99990403 0.99985621 0.99980839
0.99999491 0.99994708 0.99989925 0.99985143 0.99980361
0.99999012 0.99994229 0.99989447 0.99984665 0.99979883
0.99998534 0.99993751 0.99988969 0.99984186 0.99979405
0.99998056 0.99993273 0.99988490 0.99983708 0.99978927
0.99997577 0.99992794 0.99988012 0.99983230 0.99978449
0.99997099 0.99992316 0.99987534 0.99982752 0.99977971
0.99996621 0.99991838 0.99987056 0.99982274 0.99977492
0.99996142 0.99991360 0.99986577 0.99981796 0.99977014
0.99995664 0.99990881 0.99986099 0.99981317 0.99976536
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Grid Scale Factor at a point (k)

E"

2
2r,

k=k,+

Ko=Grid scale factor at central meridian (0.99996429)
ro=Geometric mean radius of curvature scaled to the grid

I x 10" =1.22948

2
21,

**For VT,

E’ (also referred to as X'=(easting of point - false easting at
central meridian) (E-E))

©
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Grid Scale Factor for a line

K +4K +K
K12: 1 6m 2

e Often approximated by computing average of K,
and K,

e Often acceptable to use one average Grid Scale
Factor for a survey. Depends on size and east-
west extents

e Often acceptable to use one average elevation
factor in a survey. Depends on amount of relief.
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Grid Scale Factors for VT (X’ in US Survey FT)
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Effect of SF and EF

e 1000’ horizontal distance measured at the Central
Meridian = 1000*0.99996429 = 999.96’ (SF)

e 0.16 ppm per meter of geoid height
e Neglecting the geoid (-28.5 m) = -4.56 ppm
— reduces distances by 4.56 mm (0.015’) per km
e If D=1000" S=999.93 at ortho height of 1500’ (EF)
e If D=1000' S=999.88 at ortho height of 2500’ (EF)
e If D=1000" at the CM at ortho height of 1500’ then:
— CF=Combined Factor = EF x GF

Distance on Grid=

1000*0.99996429*0.99993273=999.90
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Two points with NAD 83 SPC. What is the
horizontal distance between the two?

N=196070.049 m

E= 490343.673 m GD=454
H=166.3'mn 2 93> m N=195854.310 m
N= -27.65 m E= 490744.197 m
H=161.0 m
1 N= -27.65m
12 R
o=y 2 o -
2r, R+N+H
k; = 0.99996429 + (490744197 — 500000)*(1.22948 x 10™) H,, =163.65m
=0.999965343 s e .
o m _ '
k. = 099996429 + (490343.673 - 00000 (12204810 oo o)
=0.999965436
5 GD =D X EF xGF
k,, =0.99996429 + ((4903 43.673+490744.197) _ 500000) (1.22948 x10') p-_9P
2 EF xGF
=0.999965389
K Y4K +K, i 454.932m
K, =120 TR - 0.99996539! D= = 454.95Tm
0.99996539 x 0.99997866
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Which way is North

True North
Magnetic North
Geodetic North
Astronomic North
Grid North




National Geodetic Survey

True North

e True North - Really no such thing, but would be
consistent with Geodetic North and would run along

a meridian that passes through the geographic
north pole




National Geodetic Surv

Magnetic North

e Magnetic North - The direction indicated by a magnetic
compass. Magnetic North moves slowly with a variable
rate, and points to the magnetic pole (+/- due to local
attraction) not the geographic pole

e Users should be aware that solar storms can cause
intense, short-term disturbances in the magnetic field. If
there is a major solar storm during a survey, values
could be off by as much as 10 degrees! A link to NOAA's
Space Environment Center is provided for checking the
current space weather forecast.
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Magnetic Declination
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Year Declination Year Declination
1750 8°38' W 1920 14° 46' W
1760 8°5' W 1925 15°10' W
1770 7°41' W 1930 15° 28" W
1780 7°24' W 1935 15°40' W
1790 7°19' W 1940 15°43' W
1800 7°26'W 1945 15°44' W
1810 7°41' W 1950 15° 36' W
1820 8°8' W 1955 15°33' W
1830 8°42' W 1960 15° 34' W
1840 9° 24' W 1965 15°31' W
1850 10° 7' W 1970 15°29' W
1860 10° 51' W 1975 15° 32' W
1870 11°27' W 1980 15°41' W
1880 12° 7' W 1985 15° 37' W
1890 12° 31" W 1990 15°43' W
1900 13°4' W 1995 15° 50" W
1905 13°30' W 2000 15°42' W
1910 13° 59' W 2005 15°23' W
1915 14° 27' W 2010 15° 0" W
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Astronomic North

e Astronomic North — That which would be determined
directly though astronomic observations.

e Expressed in a local horizon coordinate system aligned
along the local gravity vector (line of the plumb bob).
A geodetic azimuth, on the other hand is expressed
about a local normal to the ellipsoid.

Laplace Correction = n(tan ¢)
Where n =deflection of the vertical

@ = Geodetic Latitude
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Geodetic North and Grid North

e Geodetic North — Astronomic north
corrected for the deflection of the vertical
(Laplace correction)

e Grid North - The direction of a grid line
which is parallel to the central meridian of
a grid projection

©
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Relation between Geodetic and Grid North

Geid Narth
Geodetic Morth b

Projected Geodelic Line
Projected Median

t=a—-y+o0

1

=

(O, = geodetic azimuth reckoned from north
T =projected geodetic azimuth
=grid azimuth reckoned from north

=t-T=second term correction=arc-to-chord correction

t
7/ =convergence angle
o)
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Convergence Angle

7/11 — (i"cm —ﬂ")sin¢

(-) ) (+)

i ] B B
) Tl el
! 1 3 A
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Angle/Azimuth Relationships

Convergence Angle is NOT the difference between a
geodetic az and a grid az. It IS the difference

etween a geodetic az and the projected geodetic
az on the grid. The projected geodetic az is NOT
the grid az.

The anﬁle obtained from two projected geodetic
azinlwut S is a true representation of an observed
angle.

t=a—-y+o0

For many applications, & may be insignificant, but
should always be considered.



National Geodetic Survey

Arc to Chord Correction (t-T)

AN AE

S, =25.4(N, — Nl)((E2 ;El) —on x107"

Where:

N,, E;, N,, E, are the Northing and Easting of
Points 1 and 2 respectively (in meters)

E, is the false Easting of the CM (in meters)
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AE<O

S0 ms=s

Sign of t-T Correction (for TM Projections)

270°

Dependant on azimuth and location

DD

relative to central meridian

90°

180°

~+ 3 0

o =

270°

DD

180°

90°

AE>0

W >m
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Approximate size of 0 in seconds of arc

AN Perpendicular distance from central meridian
(km) to midpoint of the line (km)
50 100
2 0.3 0.5
5 0.6 1.3
10 1.3 2.5
20 2.5 5.1
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Steps for computing a traverse

1. Obtain starting and closing azimuth

2. Analyze the grid scale factor for the project. A
mean of the published point grid scale factors of
the control points may be adequate for all lines in
the project, or a grid scale factor for each line may
be required.

3. Analyze the elevation factor for the project. A
mean of the published elevations of the control
points corrected for the geoid height may be
adequate to compute the elevation factor.
Otherwise each line may need to be reduced
individually.
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Ul

Traverse...cont

. If a project grid scale factor and project elevation

factor are applicable, compute a project combined
factor.

. Reduce the horizontal distances to grid
. Using preliminary azimuths derived from

unreduced angles and grid distances, compute
approximate coordinates.

. Analyze magnitude of (t-T) corrections, and if their

application is required, compute (t-T) for each line
using approximate coordinates for each point.

. Apply (t-T) corrections to the measured angles to

obtain grid angles. (Make sure to apply to FS and
BS
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Traverse...cont

9. Adjust Traverse

10.Compute the final adjusted State Plane
Coordinates for the new points, adjusted azimuths
and distances between the points, and if required,
ground level distances.
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Software

CORPSCON

— Error in computation of EF/CF. If computing in NAD
83 and using NAVD 88 or NGVD 29 heights, the
program does not compute and use the ellipsoid
height. If inputting GRS 80 ellipsoid heights then the
computation is correct. Additionally, if user wants
output in NAD 27 and selects GRS 80 as input heights,
it computes the EF using the equations for NAD 83

NGS Toolkit - Datum transformations and translations to
and from geodetic coordinates and State Plane
coordinates, Geoid Heights, Deflections of the Vertical

Write your own - The equations can be easily developed
in Excel or another spreadsheet software.
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Ground Level Coordinates

"I WANT STATE PLANE COORDINATES RAISED
TO GROUND LEVEL"”

GROUND LEVEL COORDINATES ARE N OT
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Ground Level Coordinate Problems

Rapid Distortions
Projects Difficult to Tie Together
Confusion of Coordinate Systems

Lack of Documentation
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Ground Level Coordinates “If You Do”

e Truncate Coordinate Values

N= 428,769.07 ft becomes 28,769.07
E=1,650,223.15ft becomes 50,223.15

P DOCINENT RO
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Reference Material online at
www.ngs.noaa.qgov/PUBS LIB

e Article on the State Plane Coordinate (January
1937) -

e NOAA Manual NOS NGS 5 - State Plane Coordinate
System of 1983 (January 1989)

e Understanding the State Plane Coordinate Systems
(January 1977)

¢ The State Plane Coordinate Systems (A Manual for
Surveyors) SP 235 (Revised 1977)
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The Vermont Statutes Online

Title 1: General Provisions
Chapter 17: Vermont Coordinate System

674. Record

8§ 674. Record
Coordinates based on either Vermont Coordinate System, purporting to define
the position of a point on a land boundary, presented to be recorded in any
public land records or deed records shall be accompanied by a specific
statement as to their basis and a description of the survey method used to
determine them on the record plat or description of the survey. (Amended
1987, No. 169 (Adj. Sess.), § 4, eff. May 3, 1988; 1993, No. 6, § 2.)
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What other information should/could be ~
included?

eDescription of survey method used to
determine coordinates

eProject CF
eAre the distances horizontal or grid?
eAre the coordinates referenced to SPC?

eWhat are the coordinate units?

PIns & Pipe Locations Angle Points
Point Northing Easting Monument Point Northing Easting

7 730864. 05 | 1676820, 14 1P _w/ Cap 30 730813. 79| 1676863 67

5 730691.30 [ 167B110.55 1P _w/ Cap 3 730784. 95| 1676947. 89

6 730700. 13_| 1677396. 89 TP w/ Cap 35 730732. 95| 1677300.73 SEIVEE;;{QSQ/%

|7 730699. 25 1677896. 89 |P_w/ Cap 36 T30740. 38 |1677201. 00 °

8 730704. 00 | 1677697. 08 TP w/ Cap 37 730754.20 | 1677101.96 1734+72 [ 18" Clay Pips

19 730718.66 | 1677598, 16 IP_w/ Cap 38 730770.62_| 1677003, 32 1798+10 Stone Box

20 730735, 72| 1677499. 62 TF v/ Cap 45 730669. 09| 1677081 2 T800+44 | Open Wood Box

34 730744. 73| 1677400, 03 IP_w/ Cap 26 730675.01 | 167719188 1B04+58 S tone Box

42 T30725. 57 1676892. 30 Spike

43 730705.91 [ 1676990, 34 1P w/ Cap

44 730732. 42| 1676858. 14 Spike 0

90 T30708. 35 16767 13. 66 |P
501 730772.20 | 1676670. 61 I
502 730667, 83 | 1676754, 46 P
503 730828, 86| 1676756, 07 TPIPE STATE OF VERMONT
504 | T30880.47 | 1676767.80 | IP*W/CAP RLS 73 T st ° o"TIo, medeuremen s, mondven aton AGENCY OF TRANSPORTATION
505 730923.72 | 1676919.89 | IP*K/CAPF RLS 73 Jron Rod or Plpe Found ® Found and InFarmation referenaed.
557 730698. 09 | 1677796. 89 P angle Point A Lamollle Valley RallRoad
558 130666, 44 | 1678096, 45 1P Aooroxinate Froporty Lins — — — — —- Right-of-Way Reestablishment
620 730974.91 [ 1677149 10 I gy e — 777 - Hardwlok
621 731006.33 | 1677312. 10 TFIPE oot ot
622 731020.81 | 1677385.53 1PIPE Aol ored Lana surveyer oxa0s AT OMPR2008  lomamn a7 R Bmtock
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GOOD COORDINATION BEGINS WITH
GOOD COORDINATES

GEOGRAPHY WITHOUT GEODESY IS A FELONY



