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FIELD NOTE TOPO SYMBOLS

O Round survey mons. ,such as —spk.,CN, BN, RH , bra.dk.,IP,etc.

Retuining Wall
Rectangular survey mons. ,such as—IX1,iX2,82X2. AR/W Pt.

- '|_>_<_}_— "—+ Z i—— Transmission Line & Towers
/\ Apt.that is a Pl.Also,abasic control pt. that has not been adjusted " )

by NGS. A Project Control Survey point.

Hedge Row

. . . ' d d -
D A basic control pt. that has been adjusted by NGS & included on the m Timber of Brush (Lobel)
nat'l.net.

© Survey mon. inawell, O Property Corner ( ; 3 @ @ Trees

{Label as P if palm)
® T—Bor & Cap ® Subdivision Corner
7 Deodmon or guy
4 ]| 3
REn) S cor. + Quarter (%orner Medion Borrier

> . > > > > >
Bldg. Eave Lines( For all mapping) >, - Grape Vines
Porchisshownby 5 > >

m—————— = Pump Island
_ Foundation, Ruins or Concrete

{ o Ty Sapeer U e

4 /_/ Flow Line

=====_\"—‘—F====== cUrbGQrivewW

@/M Streom or River
Paved Rood e :

Dir? Unpaved Road (Lobel) Lake or Pond
— Trail i (Label)
RN \\ 2520.7 Spot Elevation (decimal on
\ \ Bridge the spot)
\ \
—— 3
P sP ) "
O~ =0~~~ -0~—0——0—-0 Stand Pipes & Risers
\\\\ Culvert & Headwalls
A\ ¥
th « —W—— ———8IE Woter Line ER
R
G—--: RED  Gas Line S
N \ -
| - RR tracks e §——e.cc———BROWN Sewer Line o
)
/‘__ / Guord Rail 3 YELLOW Electrical Conduit | 8
i S
g ———— - —IRR— - ——BLUE {rrigation Line S
— o - Sign 8 Bill Board :
- —- 3
—X ~ X Fence & Gate ' Yolo Co. : ity Li r
Solong Co. City Line ; CountyLine etc. (Label)
—_——— Semi-Tangen!
- - Utility Pole i=la s
Radial Lines
= S m—x Masonry Wall (Label)
Flagpole = Tmmmmemmosso——e———e——— Line produced or Tie Lines
oM 'p‘ﬁfffl"v‘}';ﬁ'éq,z;}:i A S B B A R/W Line
A tekeepe:
j" O'::;mn ?: :: o E Electrical Overhead
A Instrument $  Rodmar L Telephone Overhead
A, Nome instrumentman /) Sight
! P " Ll e Joint Use Overhead
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STANDARD ARM SIGNALS

1. SIGNS

LINE

(1) Instrumentman wants Hold line rod, plumb bob,
sight on a point stake, lath or hand above
or to set @ new setup point. head.

(2) Levelman wants a rod
reading on the bench mark
or on the TP.

GOOD

Extend arms sideward and
wave up and down,

CLEAR LINE OR CAN'T SEE

Start with arm held outward
and downward. Wave back and
forth in tront of body

WANTS LINE

GRADE

Place open palims
fiat against each

other in horizontal
plane.

MOVE RIGHT OR LEFT

Move one arm outward
horizontally on side
toward which change

is desired

Slow motion means a
large distance and quick
motion a small distance,

NO GOOD

Start with arms outward
and downward: move them
back and forth,crossing in
front of body

PICKUP, COME IN, OR
COME AHEAD

Extend arms sideward and
downward; raise them quickly



3. RIGHT TRIANGLES

BASIC TRIGONOMETRY

=90°
GIVEN TO FIND FORMULAS
a, ¢ b VeZ _ 42
A sin A = a/c
B cos B = a/c
_Q\[ z_ _2
Area 2Y¢ a
b, c a V2 %2
A cos A =b/c
B sin B=b/c
bV 2 2
Area AR b
a, b c \/02 + b’
A tan A = a/b; cot A = b/a
B tan B = b/a; cot B = a/b
Area ab/2
A, a b a cot A
c a/sin A
B 90" _ A
7
Area a_cotA
2
A, b a b tan A
c b/ocos A
B 90 - A
Area b _tan A
2
A c a c sinA
b c cos A
B 90 - A
Area cz(sin A)(Fcos A) - c? si[q 2A




BASIC TRIGONOMETRY

4. OBLIQUE TRIANGLES

a b c

Law of Sines: sinA sinB _ sinC

. 2
Law of Cosines: a’=b - +¢” - 2bc cos A

or cos A = b_2 +c? - a?
2bc
GIVEN TO FIND FORMULAS
a,b, c A,B,&C Law of Cosines,
using ‘‘s’’ sina A = /(s-b)(s—c); cos 2 A=, [s(s-a)
bec bc
sinA= 2 \[s(s-a)(s-b)(s=C) NOTE: For angles B&C
be make cpproporiote substi-
tutions in these formulas
The value ‘‘s”’ = Y{at+b+c)
Area \/s(s-a)(s—b)(s-c) The value “g” =Yi(a+b+c)
a,A, B b Law of Sines.
180 — (A + B) .
c. Law of Sines ; 'Ei_m.(_A_*'_B_)'
sin A
2 sin B sin(A+B)
A a stn S
rea 2sin A
a,b, A B Law of Sines
c 180 — (A + B)
c asin(A+B) ; LLaw of Sines
sin'A
a,b, C c Law of Cosines
A tan A= asin C
b-(acos C)
B 180"~ (A + C)
Area ‘2 ab sin C
ABC, a Area a® (sin B)(sin C)

2 sin A




BASIC TRIGONOMETRY

5. INTERSECTION FORMULAS

a. Case ! Adjacent unknown distances —

Given: '

1. Bearings of Lines AB & BC

2. Coords. of pts. A & C

3. A N; = Difference in Northings = N — Nj

4. AE; = Difference in Eastings = E¢c — Ep
TO FIND: Distances AB and BC

(N&E=7?) =7

il

NOTE: Observe all a]gebraic signs of the functions,
A E, ond AN. Signs of the functions are determined
FORMUL AS: by the quadrant of the bearing used in the
calculations as follows: N

1. AB = (AE)(cos BC) — (AN)(sin BC)
sin © . sin (+) sin (+)

2. BC - (AE)(cos AB) — (AN)(sin AB) w cos (-} cos 1+) c
sin-g . sin (=) sin (=)

cos ‘) cos {+)

S

b. Case Il Unknown distance and adjacent unknown bearing

(such as the intersection of adjacent sides of a
traverse or of a curve and a straight line) —

A(N&E) a A (N&E)

[*]
Bearing >\ *&(N & E)

C Dist =? B “~_ B “~Dist = ?

~

(N& E =7?)

GIVEN: TO FIND:
1. Bearing of BC

2. Distance AB
3. Coordinates of pts. A and C

1. Bearing of Kgby solving for &
2. Distance CB

4. A N; = Difference in Northings = Ng — N,
5. A E; = Difference in Eastings = E¢c — E,

FORMULA:
sin® = (AE)(cos BC) — ( AN; sin BC)
AB (known distance)

(see “‘NOTE’’ above.)

Use -0 to establish the bearing of ITE;,
then solve CB by coordinating pt. B
and inversing the distance CB.



BASIC TRIGONOMETRY

S, INTERSECTION FORMULAS

c. Caselll — Two adjacent unknown bearings (such as the intersection of two curves or the adjacent

N Y sides of o traverse) —

C{N&E)

GIVEN: = TO FIND: .
1. Coordinates of pts A and C 1. Bearing of A_B
2. Distances AB and CB : 2. Bearing of CB

SOLUTION

1. Inverse between pts,A & C to find distance AC and bearing AC.

2. With all three sides known use the Law of Cosines to solve for
angle A or angle C_orvuse —_

‘/ = —_— )
Cos 2 A w( YAB) s Where $ = %2 (AB + BC + AC)

3. Solve the other angle of the two {A or C) by either the Law of
Cosines or the Law of Sines.

d.Case IV — TWo Unknowns, nonadjacent sides of a closed traverse —

Since any closed figure is a closed traverse, the positions of the sides can be rearranged
to make the two unknown sides adjacent, as shown in the above figures. Make these two
sides the last two traverse courses. Solve by —

1. Case |, if both unknowns are distances
2. Casell, if one unknown is distance and the other is bearing
3. Case lil, if both unknowns are bearings.
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CURVES

1. CIRCULAR

a. Terminology —
BC = Beginning of Curve
T = Semi-Tangent
Pl = Intersection Pt. of Back

and Forward Tancents
EC = End of Curve

R = Radius (length of)
> .
RP = Radius Point (center of curve) % b. Formulas —
A\ = Central Angle of Curve at ' e T-R /2
RP, or Deflection Angle between \ A =Rtana
Back and Forward Tangents E=Ttan a/4

&
s
as

= R( 1 —-1)
MPLC__LJ:jg::\ f" Ct:n(l:e cos A/2
= |.- oint of Curve R (sec a/2 —1)
POC = Point on Curve
i R exsec a/2
POT = Point on Tangent

1 n

POST = Point on Semi—Tangent ' . z 2 61;(:232‘/2)'
LC = Long Chord LC =2R sin a/2
C = Chord Radius Point ©=2R sinD
M = Middle Ordinate RP T o
E =External Distance = R a (in radians)
D = Defiection Angle *D = 171%.873386

*D =Deflection in
minutes for one
foot of arc.

c. Tangent offset formulas —

Exact Approx.

x=R- \r?- Y’ X=Y?=2R



CURVES

' CIRCULAK

d. Orientation of an instrument ot a POC —

I. Set the circle of the instrument to ‘‘read’’ the deflection angle of the station sighted.

Il.  On a curve to the right use the clockwise circle.

11}l. On a curve to the left use the counter-clockwise circle.

‘K T Cirgle = ap T mm—
— <—C'LQLQ =30
o0 —
P\ =l
Example:

Instrument at sta. 3 + 00,

sight on either— circle setting —

sta. 0 + 00 BC 00 °00Q
or, sta.6+00,%a 30 _oc¢

or, sta.8+00EC 40 00"
=80 00
L. = 800’

e. Turning tangent to the curve at a POC —

I. Orient the instrument as shown in ‘‘d’’, above.

. Turn to the deflection angle of the station occupied.

-1500
R =SS
; ‘M
— S
/ {rcle = .
\4~0 oo’
\

Example:

Instrument at sta. 3 + 00,

sight on either
sta. 0 + 00 BC Q

or, sta. 8+ 00 EC /

deflection angle = 15° 00 B
S
S
R




CURVES

1. CIRCULAR

f.

Turning radial ot a POC—

Procedure:
I. Orient the instrument as shown in ‘‘d’’ above.

1l. Mentally or actually turn tangent to the curve
as shown in ‘‘e’’ above.

I1l. Add or subtract 90 to the circle reading for
_ 195°Ld/ — tangency for the radial
value. Turn to this value.

~
Example:

Instrument at sta. 3 + 00;
sight on sta. 0 + 00

L = 800’

circle =

4 —_
;00 ,%/“_— -
ircle = 195 — —<Cirgle ~
=

9n e
000’ ‘
—g\ Example:
° w0
0 % 2 Instrument at sta.
"oo % \\\ 3 + 00; sight on *QQ
oo e sta. 7 + 00 ®



2. PARABOLIC - VERTICAL

CREST VERTICAL

a. Terminology —

L = Length of Curve; in stations,
g' = Grade Rates,in percentages (not
decimals), with proper signs.

m = Middle Ordinate; in feet.

Q.
1

Correction with proper sign, from-grade
line to curve; in feet.

S$ = Slope, in percentage, of the tangent to
the curve at any point on the curve.

X

Distance,in feet, from P’ to VPL

H

Elevation of pt. H, which is on grade “‘G"’
produced.

g‘ = Elevations on respective grades.

D, =Distance,in stations, to low or high
point from SVC or EVC.

D = Distance, in stations,irom BVC or EVC to
any point on the curve.

c. Slide rule computation of '*d"" —

I.  Set hairline over value of (G' = G)
on A scale

II. On B scale,move the value of
*“2L°* under the hairline.

I1l. Move the hairline to each value of
“D* onthe C scale.*

IV. Read the value of *’d’* on the A
scale, under the hairline.

* The value of “*D’" ranges
from O to ' “*L."’,

CURVES

SAG VERTICAL

b. Formulas —

m = (G'—G)L; or,
8

=% I:(BVC el. + EVC el) — VPI el.]

2
d =m DZ=4_mDZ-
2

w2y oz "
= p2(G' - @G)
2L

X = 100 (H — P")
(G-G')
s = G-D(G-G"

L
D - LG

° G-a"
Note:

A rising grade carries a plus sign
while a falling grade carries a minus sign.

Thus,in a crest vertical curve, as the one
shown above, G carries a plus sign and

G' carries a minus sign when progressing
in the direction of the stationing.

When progressing in the opposite direction,
the signs are reversed.
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PLANE GEOMETRY

1. CIRCLE

a. Linear(seeApp—E—~1) —

i. Circumference =c¢
¢ = 27 radius = 27r
= v diameter = »d

ii. Diameter=d

d =0.3183¢c
d=c+n
b. Area —

i. Wholecircle= A
A = 712

B
A = 7d? - 4 = 0.7854d2
<7
ii. Sector = ASec. 4
ASec. = CBA Sector
ASec. = Yar%s (in radians)
or =0.008726€5r% (in degrees)
_ Tr?e
© T 360

jii.

iv.

Radius=r

r=0.15915¢c
r=c¢c<2n

Arc (or curve lendth) = a
a = re (in radians)
Mro '

180

by trigonometry
Segment = ASeg.
ASeg. = BAB .
ASeg. = ASec. — ACBA
ASeg. = Yer2s'— Vir2 sine
= 112 (&'~ sinoc)

. B * e in radians

c%
N _ Tile r? sing
Segment A 360 2 A

2. POLYGON — A closed plane figure bounded by straight lines (or sides).

a. Interior angles, sum —

sum = S = (180°) (number of sides —2)
S = (180°) (n-2)

b. Area of regular polygon (all sides equal) —

or by trigonometry ‘
s s
180

n S

Area=A=‘/anp;

=% ns2 cot

n=3
p = .288675S

'S
S 1 S
P
S
n=4
p = .500000S

=6 n=5
p = .866025S

p = .688191S



3.

a.

4.

5.

6.

1.

8.

9.

PLANE GEOMETRY

TRIANGLE — A 3-Sided polygon (see App-D-3 and App-D-4).

Area = A b. 3-4-5 triangle (for laying o
a ﬁ c perpendicular) —
i. A=¥2bh “
) b N /'/’
: 9%
/X 7N
ii. A=0.433013b2 o_;l-/ - ] ‘?"
. b xlx X
by trigonometry / |
. S DT\
_ sin60°b? B 4 / R 3x Li
= ase Py x I 7Y \ ine

QUADRILATERAL — A 4-sided polygon (see formulas below).

PARALLELOGRAM — A quadrilateral with opposite sides equal and parallel.

See formulas below / /

RECTANGLE — A p"arallelogram with 90° angles.

h
Area= A = bh 90° = 90°

SQUARE — An equal-sided rectangle.

b
b b
b

RHOMBOID — A parallelogram having all angles different than 90°.

Area=A=Db?

by trigonometry

K
Area= A = bh = g A=absine

RHOMBUS — An equal-sided rhomboid .

Area= A = bh b "h by trigonometry

e /[, A = bZ%sin &



10.

11.

12.

PLANE GEOMETRY

TRAPEZOID — A quadrilateral with only two parallel sides.
b’ b’

Area = A = ¥2h (b+b’) :
:h' h '

b b

TRAPEZIUM — A quadrilateral without any parallel sides.

e
Area= A= ("hdh] +(%b (b +h)) ‘

PENTAGON, IRREGULAR

For Area, A, use
the trapezium formula, above.
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1. DOUBLE MERIDIAN DISTANCE, DMD

a. DMD of a course, or side, is the algebraic sum of —

Departure of the course itself, D

Departure of the previous course, PD

DMD of the previous course, PDMD

NOTE: The DMD of the first course is equal to the departure of that course.

b. Double area fora courée, DAC, equals — .

*“(DMD of the course) x (latitude, , of the course)”,

NOTE: Observe algebraic signs.

G. AREAof IRREGULAR POLYGONS

Area of irregular polygon, or closed traverse,' equals — “DAP + 2",

Double area of the polygon, DAP, equals — “algebraic sum of DACs of all courses ",

Double Areas

Cse. D + PD + PDMD = DMD; x Lat,/, = +’s —'s
1—2 | +141.421 000.000 000.000 +141.421 | +141.421 19,999.9
2—3 + 86.603 +141.421 +141.421 +369.445 — 50.000 18,472.3
3—4 | . 000.000 + 86.603 +369.445 +456.048 —~ 75.530 34,445.3
4—5 | — 50.000 000.000 +456.048 + 406.048 — 86.602 35,164.6
5—6 —107.313 — 50.000 +406.048 +248.735 00.000
6—1 — 70.711 —107.313 +248.735. + 70.711 + 70.711 5,000.0

082.2
Sums | 000.000 000.000 | 24:999.9 88,

DAP=%f +'sand —'s=63,082.3

DAP + 2 = A =31,541.2 sq. ft.




2,

AREA of IRREGULAR POLYGON

COORDINATE CROSS MULTIPLICATION

Double the area, DAP, is calculated by —

i. Determine the plus value — Multiply the northing of each corner by the easting of the next

corner — (1N % 2E) + (2N x 3E)--- -+ (PN x 1E).

corner—(1E x 2N) + (2E x 3N)----+ (RE x 1N).

ii.
A=DAP =+ 2
 see App-G-1.

DAP = Algebraic sum of plus and minus values.

TRAVERSE COMPUTATION WORK SHEET

,ii.  Determine the minus value — Multiply the easting of each corner by the northing of the next

STATION DISTANCE BEARING " FUNCTION COORDONATES o
DEG | MIN | SEC ~cos SIN' )

=y ARIERIRINNEREN - 'l/oooooo L00Q10’00
f 20 0IOQ0//‘/_5 00loolE £/ 164/ 142 1 D +/f//l¢z/
el LT rfW1wal] 1141%21|
- /00:0005 600 000E i 5*010001 + &5’6,603

e 3l ] 1091421 _ 1228024

! %7_51513050'0 0000 - {75530 )<~ ooboo

e VP 2 0715891 1226024

i 1/:001000(5!3.00000 M ~ B0 2K+ 50.000

rsl Loy L 929289 1178024

[ 0.713 /341900000 +_00000PL-1073 7,

vol iy 929289 /cUow/
1.0 010004 5l00l00 Y| [7d7./ /] = 77/
AU T LT moo,aoo /ogolopo
PLYS VALUES MINUS VALUES | | B
IN:ZE = 1,141, 421.0\1EX 2N =/ }41,441.0 X of +a = F004, 43/6 'y
ZN3E <1, 90], 692 4|2EX 3/ = /345 170.8 X or—a =69yl 3552 1
N dE <1,340,291.2|3E k4N=1,247 338.3 DAP =| 630824 547
WVISE =1,196, 74 4.0VHE X SN/, 47189 2 AEDAP=2=31,5%1.2.5¢9.
5N6E = 9950000|5E xoN11.094| A2V 7 | N ]
GNr]F = 929289.06E4 1N t1070\A1Y | & i
E of 4 < 7,004 73767 of -6104 11355, 2 i
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VOLUME

PARALLELOPIPEDS — A six sided solid; all sides are parallelograms and opposite
sides are parallel.

a. Rightrectangular prism — a parallelopiped with all angles 90°.

Voluﬁie = Bh where, B = area of base
h = height

b. Cube — An equal-sided right rectangular prism.

Volume = Bh =(hxh)n 8 /1n
V= - [+
B L
h
h

Volume = Bh

"Note : “h” = Perpendicular distance between opposite faces.

d. Rhombohedrom — An equal-sided rhombic prism.

Volume = Bh

CYLINDER 3. SPHERE

Volume = 44 713

Volume = Bh
=1r2h

PYRAMID and CONE

Volume =% Bh

FRUSTRUMS
(with base & top parallel)

Volume=%h(T+B+ J TB )



VOLUME

s. PRISM — A solid ' whose two ends are parallel; similar, and equal, and whose sides
are parallelograms. (A paralleiopiped is a prism.)

Volume = Bh /
l—-———— h .

(see App-F for formulas for areas of Bases)

7. EARTHWORK (“Three-Elevation” Sections) —

a. Volume by “Average End Areas” (approx.) —

i. End areas in square feet (approx.) —
Area= A {%idh) + (%b (h' + h))

ii. Volumeincu.yds. —

b
’ . _ . .
V=LA e uhere. L S Disiance between end  “Three-elevation”with ele-
A 2, In feet. vations at each slope stake,
iii. Volume correction incu.yds. — : tand o, and at centerline,b’.

Ve = L (hi— h2)(d1 — d2)
324

iv. Corrected volume —

»

V:V’ - V¢

The-area of A, is calculated by using for-
mula 7ai., above. The values used for d, h,
b, h', and h» are derived by averaging the
V=L (A1 + A2 + 4Am) corresponding values of end sections Aq

6 and Ay,

b. Prismoidal formula (exact) —




APPENDIX Q

CONSTANTS & USEFUL DATA

SURVEY HANDBOOK MAY 2000



CONSTANTS & USEFUL DATA

1. Pl, # — The number which denotes, “thé ratio of the circumference of a circle to its
diameter’.
a. Approximate
220r3.14
7
b. More exact
3.1415926536
2. RADIAN — The central angle of a circular arc which is equal, in length, to the radius
of the arc. ‘
180° = 57.29577951°= One Radian
v
3. EARTH’S MEAN RADIUS 4. TEMPERATURE CONVERSION.
a. Feet— 20,906,000 s T e g
o :?i'llgﬁx;r::zs&%a?z Boiling 212° 100
- Rhometres Ratios 1°:0.55°C [1°:1.8°F
CtoF % C +32°
FtoC % (F — 32°)

5. LENGTHS of ARCS of the EARTH’S SURFACE per DEGREE of ARC

LAT. Along Meridian Along Parallel
32° 68.901 st. mi. 58.716 st. mi.
33° 68.912 - 58.071
34° 68.923 » 57.407 *
35° .68.935 » 56.725 "
36° - 68.946 56.027
37° 68.958 55.311 >
38° 68.969 54.579
39° '68.981 53.829 »
40° 68.993 63.063
41° 69.006 52.281
42° 69.018 51.483 _
43° 69.030 50.669
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SURVEYOR’'S MEASURES

3. LINEAR— METRIC

a. Metres — b. Millimetres —
0.001m = 1mm 1mm = 1000,
0.0tm = 1cm 10mm = 1cm
0.im = 1dm 100mm = 1dm
10m = 1dkm 1000mm = 1m
100m = 1hm

1000m = 1km

10000 m = 1 mym

1852m = 1 nautical mi.

4. AREA —U.S.

a. Acre — b. Square miles —
1A = 43,560 ft2 1mi2 = 6400ch?
1A = 160rd.2 1mi2 = 640A
1A = 10ch? 1miz = 1S

640A = 1mi? 36miz2 = 1T
640 A = 1 section, S '

5. AREA — METRIC

a. Square metres —

1Tm2 = 1ca
100m2 = 1dkm? = 1a
10,000m2 = 1 hm? = 1ha
1,000,000 m2 = 1 km? = 100 ha
100,000,000 m2 = 1 mym?

b. Land areaterms —

1ca = 1m?2

1a = 100 m?
1ha = 100a

1 km? = 100 ha
1mym2 = 10,000 ha



Square measure — U.S. and metric — Preface the linear abbreviation with “sq.”, as “2 sq. mi?

SURVEYOR'S MEASURES

ABBREVIATIONS
U.S.—linear —
Inch = in.or"’
~ Link = k.
Foot = ft.or’
Yard = yd.
Fathom = fm.
Rod = rd.
Pole = pl
Chain = ch.
Furiong = fur.
Mile = mi

b. - Metric — linear —

Micron
Millimetre
Centimetre
Decimetre
Metre
Decametre
Hectometre
Kilometre
Myriametre

u
mm
cm
dm
m
dkm
hm
km
mym

T (| 1 A 1

-y Or

add the exponent, “2", as “2 mi2. Do not confuse these two terms which indicate an area of 2 square miles with
the term, *‘2 miles squared ”* which indicates an' area of 4 square miles. .

Land area terms — U.S. and metric —

Acre
Section

Township

A Centare
S Are
T Hectare

i

LINEAR — U.S.

Links —

11k.
25 k.
100 Ik.

7.92in.
162 1t. = 1rd.
1 ch.

Rods, or poles —

1rd.

4 rd.
40 rd.
320 rd.
1rd.

162 ft. = 25 k.
1ch.
1 fur.
1 mi.
1pl.

ca

a

ha

b. Chains —
1ch. = 66ft.= 1001k. =4rd.
10ch. = 1 fur.= Vs mi.
80ch. = 1mi.

d. Inches, feet, and yafds —

12in.
3 ft.

5% yds.
5280 ft.
6076.1033 ft.
6 ft.

* see note on App-J-3

1 T T 1 &

11t

1yd. .

1rd.

1 statute mi.
1 nautical mi*
1fm.
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: NEW MEXICO .
STATE HIGHWAY & TRANSPORTATION DEPARTMENT

INTRA -DEPARTMENTAL CORRESPONDENCE

SUBJECT: SURVEY PROJECT DATA CHECKLIST DATE:

TO: . SURVEY CREW SUPERVISOR

FROM: = RESEARCH UNIT

_

THE FOLLOWING IS A LIST OF INFORMATION INCLUDED IN THIS PACKAGE:
CONTROL NUMBER:

PROJECT NUMRER:

{ 1 SURVEY REQUEST
[ 1 PRELIMINARY SCOPING REPORT

{ 1 AS-BUILT PLANS, CONSTRUCTION PLANS

[ 1 RIGHT-OF-WAY MAPS

[ 1 RIGHT-OF-DOCUMENTS

{ 1 PROJECT SURVEY CONTROL DATA (GPS)

[ ] HORIZONTAL & VERTICAL CONTROL DATA

[ ] AERIAL PHOTOS (CONTROLLED OR UNCONTROLLED FLIGHTS)
[ ] US.G.S. QUADRANGLE MAPS |
[ 1 US.GL.O.PLATS w/wo FIELD NOTES

A[ ] GENERAL PROPERTY OWNERSHIP MAPS

[ I' COUNTY ASSESSORS MAPS

{ 1 CURRENT OWNERSHIP DEEDS

[ 1 SURVEY PLATS (PRIVATE SURVEYORS)

{ 1 RAILROAD RIGHT-OF-WAY MAPS

[ 1 UTILITY COMPANY INFORMATION

(] PERMISSIGN TO SURVEY FORMS

( 1] OTHER
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NEW MEXICO STATE HIGHWAY & TRANSPORTATION DEPARTMENT

AERIAL & LAND SURVEY SECTION
1120 CERRILLOS RD. - P.O. BOX 1149
SANTA FE, NEW MEXICO 87504-1149

CONSULTANT SURVEYS

GENERAL OFFICE ROOM 127
PHONE: (505)827-5670 REVISED: FEB. 1, 1998
CHECK LIST
FOR
LOCATION SURVEYS

L.

All Location Surveys will contain the following:

Basis of bearings.

2. Basis of elevation.

3. Basis of stationing.

4. Basis of coordinates.

5. Number of field books.

6. Identification of B.O.S. and E.O.S.

7. Name of, and mileage to nearest city or town.

8. 1000 feet of topography before and after the B.O.P. and E.O.P.
9.

Identification of major roads, streets, canals, laterals, arroyos, etc.

10. Listing of all the utility owners within the field notes.

11. Identification of the project.

12. Identification of township(s), range(s), section(s), conservancy district,

grant, subdivision, city and/or county in which the survey is located.

13. Compute Alignment.

14. All stations involved with the alignment should be noted along the

alignment such as; P.O.T., P.OS.T,, P.C, P.T.,, P.I, P.O.C, P.R.C., Equations,
etc.



15. Curve Data: Curve data must be shown in the following order;

P.I. (Station)
Delta Angle (deg. min. sec.)
D (Degree of Curve) (deg. min. sec.)

T (Tangent)
L (Length of Curve)
R (Radius)
Note: Round off degree of curve along the Alignment to the nearest
quarter of a degree, unless otherwise specified by the PDE.
16. Topography with the proper descriptor codes.
17. Identification of utilities, description of, condition of, and owner name.
18. Identification of Right-of-Way evidence.

19. Structures: description of, field sketch, located, dimensioned.

20. Alignments for major roads, streets, laterals, canals, structures, channels,
irrigation ditches, etc.

21. Identification of project reference points.
22. Identification of project bench marks.
23. Identification of Consultant.

Company name and address

Project surveyor’s name and registration number
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NEW MEXICO STATE HIGHWAY & TRANSPORTATION DEPARTMENT .
SURVEYING & LANDS ENGINEERING SECTION A
1120 CERRILLOS RD. - P.O. BOX 1149
SANTA FE, NEW MEXICO 87504-114S9

GENERAL OFFICE
PHONE (505)827-56L70 REVISED: January 1997

THE CONSULTANT SHOULD CONTACT THE LANDS ENGINEERING UNIT SUPERVISOR OF .
THE SURVEYING AND LANDS ENGINEERING SECTION AS TO THE APPROPRIATE
SCALE, LATEST POLLCY AND PROCEDURES, ETC. AND OBTAIN THE LATEST f',v.
SAMPLE OF R/W DESIGN PLANS, mmmimmmlmmmm,AM)mwmmmmTmeﬁﬂ%_
BEFORE COMMENCING PREPARATION OF PLANS, METRIC CONVERSION GUIDELINES,

(FIRST REVIEW SUBMITTAL)

AN APPROPRIATE LETTER OF TRANSMITTAL CONTAINING NMSH&TD PROJECT
NUMBER, PROJECT CONTROL NUMBER, AND A LIST OF ALL ITEMS SUBMITTED, AND
WHAT ACTION IS REQUESTED.

SUBMITTAL SHALL INCLUDE TWO SETS OF PRE-FINAL R/W DESIGN PLANS (100%
COMPLETE) , A LIST OR LETTER WITH TOTAL NUMBER OF PARCELS, CME’'S, TCP'S
AND TITLE REPORTS SUBMITTED, A CHECKLIST COPY WITH EACH ITEM AS NOTED
BELOW INITIALED.RBRY PROFESSIONAL SURVEYOR; . LEGAL DESCRIPTIONS FOR

~ AFFECTED PARCELS, ONE SET OF LATEST PROJECT DESIGN PLAN AND PROFILE

" SHEETS, A HARD COPY OF THE COORDINATE SYSTEM. LISTING FOR ALL POINTS
PERTINENT TO THE R/W MAP WITH POINT NUMBER, DESCRIPTOR, X, Y, Z, AND
STATION OFFSET; A HARD COPY OF TRAVERSE CLOSURE FOR EACH PARCEL
(SHOWING PARCEL NUMBER TOGETHER WITH POINT NUMBERS,DISTANCES AND

. BEARINGS, AND WITH AREA IN BOTH HECTARES/ACRES AND SQUARE
METERS/SQUARE FEET); SUBMIT ALL CERTIFIED TITLE REPORTS FOR EACH
AFFECTED PARCEL. INCCMPLETE SUBMITTALS WILL BE RETURNED.

BLANK SPACES PROVIDED BELQW FOLLOWING EACH NUMERICAL DESIGNATION ARE
TO BE INITIALED BY THE PROFESSIONAL SURVEYOR .IN RESPONSIBLE CHARGE
WHEN THE PARTICULAR ITEM HAS BEEN COMPLETED.

- (SECOND REVIEW SUBMITTAL)

AN APPROPRIATE LETTER OF TRANSMITTAL CONTAINING PROJECT NUMBER,
PROJECT CONTROL NUMBER, AND A LIST OF ALL ITEMS SUBMITTED AND WHAT
ACTION IS BEING REQUESTED. SUBMITTAL SHALL INCLUDE ALL FIRST REVIEW
RED-LINED R/W MAP PRINTS AND RED-LINED LEGAL LAND DESCRIPTIONS, 2

* PRINT SETS OF CORRECTED MAPS, 1 SET LEGAL LAND DESCRIPTIONS, NEW P &
P’S IF CHANGES HAVE BEEN MADE, AND ANY NEW REVISIONS TO COMPUTATIONS
BEFORE THE SECOND REVIEW CAN BEGIN. INCOMPLETE SUBMITTALS WILL BE

RETURNED.

VIF ANY PORTION OF THE ALIGNMENT HAS CHANGED OR IF SUBSTANTIAL CHANGES
HAVE OCCURRED AFTER FIRST REVIEW, THESE CHANGES, REVISIONS, ETC.
SHOULD BE BROUGHT TO THE ATTENTION OF THE SUPERVISOR.
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11.

12.

13.
14.

15.
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TITLE SHEET

VICINITY MAP (SEE SAMPLE)
USE COUNTY OR STATE MAP; PROJECT NUMBER WITH ARROWS.

LOCATION MAP
USE QUAD MAP, QUADRANGLE MAP, OR CITY MAP IF APPROPRIATE

BEGINNING OF PROJECT STATIONS WITH ARROWS (ON LOCATION MAP)
END OF PROJECT STATIONS WITH ARROWS (ON LOCATION MAP) |
LANDS ENGINEER EIGNATURE BLOCK (SEE EXAMPLE).

LENGTH OF PROJECT (MILES/KILOMETERS‘TO THREE DECIMALS)
NORTH ARROW ON TOP: CENTER OF SHEET. '

CERTIFICATION OF SURVEYOR NOT REQUIRED ON TITLE SHEET

FINAL MAP. AND DATE FORMAT (BOLD AND NEAR LOWER RIGHT HAND
CORNER) ' '

TITLE BLOCK IN LOWER RIGHT HAND CORNER WITH PROJECT NO. IN
LARGE BOLD HEAVY LETTERS AND PROJECT CONTROL NO. ABOVE TITLE
BLOCK.

RIGHT OF WAY MAPS PREPARED BY (PRIME CONSULTANT AND '
SUBCONTRACTOR, IF APPLICABLE, NAME AND ADDRESS) OR COMPANY
LOGO WITH NAME AND ADDRESS.

.INDEX OF SHEETS IN UPPER RIGHT HAND CORNER.
- (STATIONS SHOULD BE TO THE NEAREST FULL STATION)

REVISION BOX IN LOWER LEFT OR RIGHT CORNER

STICK-ONS OR PENCIL DRAFTING ARE NOT ACCEPTARLE ON ORIGINAL
FINAL MAPS. STICK-ON COMPANY LOGOS CAN BE USED. '

. "ACCESS CONTROLLED" IN BOLD LETTERS ON LOWER RIGHT CORNER,

IF APPLICABLE.
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PARCEL BLOCK SHEETS

PARCEL NUMBERS

LIST EACH ONE IN ORDER .

SKIP 1 SPACE BETWEEN PARCEL NUMBERS.
CME'S KEPT TOGETHER IN SEPARATE BLOCK.
TCP’S KEPT TOGETHER IN SEPARATE BLOCK.

OWNER’S NAME ,
USE FULL NAME AS SHOWN ON TITLE REPORT (MAP SHEETS AND
DESCRIPTION SHALL MATCH PARCEL BLOCK NAME) .

AREA OF TAKE

SHOW SQUARE FEET TO NEAREST SQUARE FOOT AND METERS TO THE
NEAREST SQUARE METER.

AREA IN ACRE’S OR HECTARE’'S SHALL BE SHOWN TO FOUR DECIMAL
PLACES. REMAINDER AREAS SHOULD BE SHOWN FOR ALL PARCELS,
CME’S. FOR REMAINDER AREAS GREATER THAN 100 ACRES INSERT
AS "> 100 ACRES.

A NOTE SHOULD BE PLACED AT THE BOTTOM OF THE SHEET NOTING
'THAT LARGER PARCEL AREA WAS OBTAINED FROM RECORD INFORMATION
- OR OTHER CONVEYANCE DOCUMENTS. A +/- SYMBOL IS TC BE PLACED
AFTER LARGER PARCEL AREA. ADDITIONAL CALCULATIONS FOR
SEPARATE AREA REMAINDERS MAY BE REQUESTED BY VERIFICATIONS
UNIT WHEN A TRACT OF LAND IS SPLIT BY ROADWAY CORRIDOR .

SRIGHT OF WAY MAPS PREPARED BY (CONSULTANT NAME AND ADDRESS)
OR COMPANY LOGO WITH NAME AND ADDRESS

TITLE BLOCK IN LOWER RIGHT HAND CORNER (NO EXCEPTIONS)
PROJECT NO. IN LARGE BOLD HEAVY -LETTERS AND PROJECT CONTROL
NO. ABOVE TITLE BLOCK

THE PARCEL BLOCK SHEETS ARE NUMBERED 1-A, 1-B, ETC.

FINAL MAP AND DATE FORMAT (NEAR LOWER RIGHT HAND CORNER) (DO
NOT SET DATE UNTIL DIRECTED BY RIGHT OF WAY VERIFICATION
UNIT SUPERVISOR.

REVISION BOX' IN LOWER LEFT OR RIGHT CORNER



10.
11.

12.

13.

14.

0 o] ~J O
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MAP SHEETS

AERTAL PHOTOS ARE NOT ACCEPTABLE AS A BASIS FOR R/W MAPS.
ALL SHEETS MUST BE 24"X36" AND DRAFTED IN INK ON MYLAR WITH
MECHANICAL LETTERING (NO PENCIL DRAFTING) AND MUST BE OF
RECORDATION QUALITY.

‘BEGIN WITH SHEET NO. 2

LAST SHEET NUMBER SHOULD BE SAME AS TOTAL SHEET NUMBER.

CROWDING IN MORE THAN ONE LENGTH OF CENTERLINE PER SHEET IS
NOT ACCEPTABLE.

ALL CENTERLINE CURVE DATA, CENTERLINE BEARINGS AND STATION-
ING OF BOTH R/W MAP AND CONSTRUCTION PLANS SHOULD AGREE.

ALL STATIONS SHOULD BE SHOWN AS P.O.C., P.O.T., P.O.S.T.,
P.R.C., pP.C.C., P.C., P.T., P.I., ETC.

ATL BEARINGS AND. CURVE DATA SHOULD BE COMPATIBLE.

ALL CENTERLINES - BEARINGS AND CURVE DELTAS MUST AGREE.

TIC MARKS ON ALL CENTERLINES SHOULD BE SHOWN AND LABELED.
STATIONS SHOWN EVERY 500 FEET - ABOVE TIC MARKS AND TOWARDS
TOP OF SHEET DESIGNATING CONSTRUCTION CENTERLINE. RAMPS OR
FRONTAGE ROAD STATIONING, IF APPLICABLE, SHOULD ALSO BE
SHOWN BUT WITH SMALLER LETTERING.

BASIS OF BEARINGS SHOULD BE SHOWN ON EACH SHEET.

TIES TO CONTROL MONUMENTS (NMSHTD, Section Corners, Etc.)
SHALL BE SHOWN. -

NORTH ARROW AND BAR SCALE ON EVERY SHEET - ARROW ORIENTED IN
CORRECT DIRECTION AT TOP'OF SHEET. : :

CERTIFICATION OF SURVEYOR AND LEGEND INFORMATION ON EVERY
SHEET, EXCEPT PARCEL BLOCK AND TITLE SHEET (SEE SHEET 7).

RIGHT OF WAY MAPS PREPARED BY (CONSULTANT NAME AND ADDRESS)
OR COMPANY LOGO WITH NAME AND ADDRESS.
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16.

17.
18.
19.
20.

21.

22.

page 5 of 10

ALIL CENTERLINE CURVE DATA SHALL BE SHOWN AS FOLLOWS AND IN
THE ORDER GIVEN: (large bold lettering)

P.I. STATION

CEEL

DEGREE OF CURVE IS NOT REQUIRED ON METRIC UNITS.

ALL R/W CURVE DATA SHALL BE SHOWN AS FOLLOWS AND IN THE
ORDER GIVEN: (small lettering)- :

Aelta.

D

L.

R-.

CH: BEARING

CH DISTANCE

DEGREE OF CURVE IS NOT REQUIRED ON METRIC UNITS.
PROVIDE FOR SMALL AMOUNT OF OVERLAP FROM SHEET TO SHEET.
MATCH LINES ARE NOT ACCEPTABLE.

TABLES OR BOXES MAY BE USED FOR CURVE DATA, TANGENT

" DISTANCE, BEARING, ETC TO REDUCE CROWDED AND CLUTTERED

CONDITIONS.
TITLE BLOCK IN LOWER- RIGHT HAND CORNER

REVISION BOX IN LOWER LEFT OR RIGHT CORNER (LEFT OF TITLE
BLOCK) .

ONLY THE FOLLOWING CONSTRUCTION DATA IS TO BE SHOWN ON EVERY
SHEET: EDGE OF LANES/CURB AND GUTTER, DRAINAGE STRUCTURES,
TURNOUTS, SLOPE LIMITS. SHOW STRUCTURE NOTES AND TURNOUT
NOTES AT TOP OF SHEETS AWAY FROM PRIMARY SURVEY AND RIGHT OF
WAY INFORMATION :

STICK-ONS OR PENCIL DRAFTING ARE NOT ACCEPTABLE ON ORIGINAL
FINAL MAPS WITH THE EXCEPTION OF COMPANY LOGO.
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28.

29.

30.
31.

32.

33.

34.

35.

36.
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ONLY NEW R/W LINES SHALL BE TIED TO CONSTRUCTION CENTERLINE.

ALL CENTERLINES (RAMPS, SURVEY, LOCATION ETC.) SHALL BE
TIED AND A MATHEMATICAL CLOSURE MUST BE MADE. o

ALL CENTERLINES AND R/W.LINES MUST CLOSE MATHEMATICALLY.

DIMENSIONS FROM CONSTRUCTION CENTERLINE TO EXISTING R/W AND
NEW R/W SHOULD BE SHOWN AT LEAST TWICE ON EACH SHEET IF R/W
IS PARALLEL TO CENTERLINE.

SHOW STATION AND OFFSET FROM CONSTRUCTION CENTERLINE TO R/W
AT EVERY CHANGE IN DIRECTION OF R/W.

ALL CONSTRUCTION FEATURES MUST BE SECURED BY R/WL (CHECK
THAT ALL SLOPE LIMITS ETC. ARE SECURED BY PERMANENT R/W) .

TIES TO CONTROL STATIONS (FIRST OR SECOND ORDER -  IF USED
FOR BASIS OF BEARINGS FOR INSTANCE) SHOULD BE SHOWN ON MAP
USING THIN DASHED LINES. USE BROKEN LINES IF NECESSARY TO
COMPENSATE FOR DISTANCES INVOLVED.

ALL INTERSECTING PROPERTY LINES SHALL BE SOLID LINES AND -
LABELED AS PROPERTY LINES.

‘WHEN PROPERTY LINES INTERSECT CENTERLINE, SHOW CENTERLINE

STATION AT INTERSECTION.

IDENTIFY MONUMENTS AND POINTS AS.TO WHETHER BRASS CAP,
REBAR, SECTION CORNER, 1/4 CORNER, ETC. AND GIVE A THOROUGH ~
AND COMPLETE INFORMATION AND DESCRIPTION. :

LABEL CORNERS AS FOUND (ACCEPTED/REJECTED/USED, ETC.), SET,
NOT FOUND, ETC., AND USE.A LEGEND ON EACH SHEET.

AT BOTTOM OF'SHEET SHOW IN BOLD LETTERS‘SECTION, TOWNSHIP
AND RANGE, CITY, GRANT, NATIONAL FOREST, ETC., WHICHEVER IS
APPLICABLE. °

'RIGHT OF WAY PARCELS SHOULD BE NUMBERED ACCORDING TO THE

SHEET NUMBERS ON WHICH THEY ARE LOCATED.

FOR EACH R/W PARCELS/CME SHOW OWNER’S COMPLETE NAME,
PARCEL/CME NUMBER AND AREA OF TAKE. THE AREA OF REMAINDER
SHALL BE SHOWN ON THE PARCEL BLOCK SHEET.



37.

38.

39.

40.

41 ..

.42,

43.

44.

45.
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CROSSHATCH AND ACCURATELY DELINEATE DOCUMENTED EXISTING R/W
BUT DO NOT COVER ANY PERTINENT INFORMATION WITH
CROSSHATCHING. USE 1/8" SPACING FOR CROSSHATCHING. 2 NOTE
STATING DOCUMENTATION FOR EXISTING R/W GIVING PROJECT
NUMBER, IF DEDICATED STREET, ETC. UNDER WHICH R/W WAS
SECURED. NOTE: UNDOCUMENTED OR QUESTIONABLE AREAS WHICH MAY
BE SUBRJECT TO HIGHWAY RIGHT OF WAY, FENCED, OR PUBLIC USE
SHOULD BE BROUGHT TO THE ATTENTION OF THE SURVEYS AND LANDS
ENGINEER AS EARLY IN THE PROJECT DEVELOPMENT PROCESS AS
PRACTICABLE.

ALL SECTION LINES SHALL BE SOLID LINES.
ALL 1/4 AND 1/16 LINES SHALL BE DASHED UNLESS THEY ARE
PROPERTY LINES, IN WHICH CASE THEY SHALL BE SOLID.

ALL CONSTRUCTION MAINTENANCE EASEMENTS (CME'S) SHALL BE
SOLID LINES AND ONE STATION AND OFFSET SHALL BE SHOWN TO THE
POINT OF BEGINNING ON THE RIGHT OF WAY LINE TOGETHER WITH
BEARINGS AND DISTANCES.

CENTERLINE OF ‘CONSTRUCTION SHALL BE A SOLID LINE AND
EQUIVALENT TO A #l LINEWEIGHT PEN

.R/W LINE SHALL BE A SOLID LINE AND EQUIVALENT TO A #0

LINEWEIGHT PEN IN CROWDED SITUATION, A HEAVIER LINE MAY BE
USED IN ORDER FOR IT TO STAND OUT.

CENTERLINE OF CONSTRUCTION CURVE DATA SHALL BE LOCATED
RADIALLY AND TOWARD THE INSIDE PORTION OF THE CURVE IN LARGE.
BOLD LETTERING.

FINAL MAP DATE FORMAT SHdULD BE IN LARGE BOLD LETTERING NEAR
LOWER RIGHT HAND CORNER.

- EACH PARCEL SHALL SHOW ONE TIE AT NEW R/W LINE TO THE

CENTERLINE OF CONSTRUCTION BY STATION AND OFFSET. PARCEL
SHOULD BE TIED TO A CONTROL MONUMENT AND THE TIE SHOWN ON
THE MAP WITH A THIN DASHED LINES.

WHEN APPLICABLE “ACCESS CONTROLLED® SHOULD BE SPELLED OUT IN
LARGE BOLD LETTERS IN LOWER RIGHT HAND CORNER OF SHEETS.
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52.

54.
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ALL EXISTING IMPROVEMENTS (BUILDINGS, SEPTIC TANKS, WELLS;
WALLS, ETC.) WITHIN 100 FEET OF RIGHT OF WAY SHALIL BE SHOWN
WITH SET-BACK DISTANCES TO THE NEW RIGHT OF WAY LINE.

DO NOT SHOW UTILITIES, POWER LINES, LIGHT POLES, TELEPHONE
LINES, FIRE HYDRANTS, SEWER LINES, MANHOLES, MATL ROXES,
ETC. ' :

THE FOLLOWING CERTIFICATION OR ONE SIMILAR IN CONTEXT SHALL
BE USED ON ALL NMSHTD RIGHT OF WAY DESIGN PLANS:

I CERTIFY THAT I AM A REGISTERED PROFESSIONAL SURVEYOR AND
THAT THESE R/W MAPS ARE AN INTERIM PRODUCT OF PROJECT DESIGN

DEVELOPMENT AND WERE PREPARED BY ME OR UNDER MY DIRECTION

AND ARE BASED ON AN ACTUAL FIELD SURVEY PERFORMED UNDER MY
DIRECTION ON , 19__ . CONFORMANCE WITH THE STATE
OF NEW MEXICO'S MINIMUM STANDARDS FOR RIGHT OF WAY SURVEYING
WILL OCCUR FOLLOWING ACTUAL ACQUISITION OF RIGHT OF WAY
REQUIRED BY PROJECT NUMBER

XXX X, XXXXXXXX N.M.P.S. NO. XXXX " DATE
(ADDRESS) -
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DESCRIPTIONS

ALL CALLS WHEN REFERRED TO IN THE DESCRIPTION SHALL BE SHOWN
ON MAP.

CHECK LEGAL DESCRIPTION THOROUGHLY .

EACH DESCRIPTION SHALL HAVE THE PROJECT NUMBER, PARCEL
NUMBER. ITS INTENDED PURPOSE (FEATURE), IF CME. THE NAME OF
THE PROPERTY OWNER, DATE WRITTEN AND REVISION DATE IF ANY.
(SEE SAMPLE)

USE COMPLETE CURVE DATA AS ON MAPS, INCLUDING CHORD BEARING
AND DISTANCE. FOLLOW SAMPLES AVAILARLE FROM LANDS
ENGINEERING UNIT.

-IN PREAMBLE, INCLUDE QUARTER, SECTION, TOWNSHIP, RANGE,

GRANT, COUNTY, AND/OR OTHER INFORMATION AS NEEDED OR .
APPLICABLE.

IN PREAMBLE, BREAK DOWN THE LOCATION OF A PARCEL AS FAR AS A
QUARTER OF A QUARTER SECTION (WHERE APPLICABLE). NO FURTHER
DIVISION IS NECESSARY. DO NOT INCLUDE EXCEPTIONS. '

TIES TO CONTROL MONUMENTS SHOULD BE SHOWN ON MAP. TUSE TIES
TO EXISTING (FOUND OR SET) MONUMENTS ONLY.

THE POINT OF BEGINNING WHEN APPLICABLE, SHALL BE TIED TO THE'
CENTERLINE OF CONSTRUCTION BY STATION AND OFFSET AS WELL AS
BEING TIED TO. A SECTION CORNER, 1/4 CORNER OR OTHER
ACCEPTABLE CONTROL MONUMENT. : o

'CME’S SHOULD BE TIED TO A SECTION CORNER OR OTHER'FOUND

MONUMENTS, AS WELL' AS BEING TIED TO CENTERLINE.

TCP’S ARE TO BE DESCRIBED' ON A STANDARD FORM CALLED OUT AS

STATION TO STATION AND DISTANCE AWAY FROM R/W. FORMS ARE

AVAILABLE FROM THE LANDS ENGINEERING UNIT. WHEN TCP’S ARE

LOCATED WITHIN AREAS BEING MAPPED, THE TCP’S SHALL BE SHOWN
ON THE MAPS AND ON THE PARCEL BLOCK SHEET.
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GOVERNMENT PLATS

GOVERNMENT" PLATS ARE USED IN CONJUNCTION WITH LEGAL DOCUMENTS TO MAKE
APPLICATION FOR THE ACQUISITION OF HIGHWAY RIGHT OF WAY INVOLVING
BUREAU OF LAND MANAGEMENT PROPERTIES AND PROPERTIES UNDER THE
JURISDICTION OF THE STATE LAND OFFICE. SAMPLES OF BOTH THE PLAT AND
LEGAL DESCRIPTIONS ARE AVAILABLE THROUGH THE LANDS ENGINEERING UNIT
SUPERVISOR.

1. GOVERNMENT APPLICATION PLATS (8%"X11l") ON A SCALE OF 1"=1000"
ARE REQUIRED WHEN TAKING R/W THROUGH BUREAU OF LAND
MANAGEMENT LANDS AND STATE LAND UNDER THE JURISDICTION OF THE
STATE LAND OFFICE.

2. ‘ THE LANDS ENGINEERING UNIT OF NMSHTD WILL PROVIDE THE FORMS
. AND PLAT FORMAT FOR DRAFTING THE GOVERNMENT PLATS.
3. ON STATE LAND OFFICE APPLICATION PLATS (8%"X11l"), AREA OF
TAKE OF EVERY 1/16 SECTION SHALL BE SHOWN ON PLAT (SEE ’
SAMPLE) . :

ON STATE LAND OFFICE APPLICATION PLATS, THE LENGTH OF RIGHT
OF WAY MAY BE REQUIRED IN "RODS". THE LANDS ENGINEERING UNIT
SUPERVISOR SHALL CLARIFY THIS INFORMATION REQUIRED IN ORDER
TO MAKE APPROPRIATE APPLICATION TO THE STATE LAND OFFICE.

> .

NOTE:

1) ON PROJECTS THOROUGH NATIONAL FORESTS, NEW RIGHT OF WAY EASEMENT
DESCRIPTION APPLICATIONS WILL BE REQUIRED AS PER MEMORANDUM OF
UNDERSTANDING DATED S-18-96. - EARLY ATTENTION SHOULD BE GIVEN TO
DETERMINING IF FOREST LANDS ARE INVOLVED WITHIN THE PROJECT
LIMITS AND IF SO, BROUGHT TO THE ATTENTION OF THE LANDS
ENGINEERING UNIT SUPERVISOR. o

2) THIS CHECKLIST AND RELATED SAMPLE DOCUMENTS FURNISHED BY THE LANDS
ENGINEERING UNIT OF THE SURVEYING AND LANDS ENGINEERING SECTION
ARE PROVIDED AS INSTRUMENTS OF ASSISTANCE TO THE CONSULTANT AND
ARE NOT INTENDED TO BE AN EXHAUSTIVE OR LIMITING TREATISE ON RIGHT
OF WAY MAPPING REQUIREMENTS AND SERVES ONLY AS AN AID FOR THE
USER. THE CONSULTANT REMAINS RESPONSIBLE FOR THE EFFICIENT AND
TIMELY DEVELOPMENT AND COMPLETION OF THE PROJECT WORK IN
ACCORDANCE WITH THE CONTRACT PROVISIONS, APPLICABLE PROFESSIONAL
ENGINEERING/SURVEYING PRINCIPLES AND PRACTICES, REGULATIONS,
MINIMUM STANDARDS FOR SURVEYING IN NEW MEXICO, MANUALS, AND LAWS
AND STANDARDS. THE USER SHOULD CONTACT THE RIGHT OF WAY
VERIFICATIONS UNIT SUPERVISOR OF THE SURVEYING AND LANDS
ENGINEERING SECTION AT 827-5435 WITH ANY QUESTIONS ON RIGHT OF WAY
MAPPING COMPONENT OF EACH PROJECT.
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QUALITY CONTROL CHECK LIST

G.P.S. SURVEY

Project - Survey and Lands Engineering Section
ITEM CALCD CHK’D REVIEWED
Survey Plan

Recon Sheets

Field Data Sheets
3 HI Checks
Sheets Completed

Computation Sheets
Horizontal Datum
Vertical Datum

Controls Points Used
Software
Program
Program
Program
Path

Disc/Tape Format

Vector Review

Loop Closures
Residual/Precision Review

Survey Report
Survey Purpose

Datum
Methods
Results

Contract Deliverables
Survey Report
Calcs
Field Notes
Basis of Survey
Presentation of Materials




QUALITY CONTROL CHECK LIST

RIGHT-OF-WAY SURVEY

Project - Survey and Lands Engineering Section

ITEM

Survey Plan
Record Maps
Existing Control

Field Notes
Cover Sheet
Title
Job No.
Equipment
Crew

Computation Sheets
Horizontal Datum
Controls Points Used
Software
Program
Program
Program
Data File
Results File
Path
Disc/Tape Format
Compare Closures with Allowable

Survey Report
Survey Purpose

Datum
Methods
Results

Contract Deliverables
Survey Report
Calcs
Field Notes
Basis of Survey
Presentation of Materials

CALC’D

CHK’D

REVIEWED




QUALITY CONTROL CHECK LIST

UTILITY LOCATION

Project - Survey and Lands Engineering Section

ITEM

Survey Plan
Existing Utility Data

Field Notes
Cover Sheet
Title
Job No.

Equipment
Crew

Computation Sheets
Horizontal Datum
Vertical Datum

' Controls Points Used
Software

Program
Program
Program

Data File

Results File

Path

Disc/Tape Format

Compare Closures with Allowable

Survey Report
Survey Purpose

Datum
Methods
Results

Contract Deliverables
Survey Report
Calcs
Field Notes
Basis of Survey
Presentation of Materials

CALC’D

CHK’D

REVIEWED




QUALITY CONTROL CHECK LIST

PHOTO CONTROL

Project - Survey and Lands Engineering Section

ITEM

Model and Control Layout
Mapping Coverage
CAD Data to Photogrammetrist

Field Notes
Cover sheet
Title
Job No.
Equipment
Crew
Pages Numbered and Titled
Field Check by P.C.

Computation Sheets
Horizontal Datum
Controls Points Used
Software
Program
Program
Program
Data File
Results File
Path
Disc/Tape Format
Compare Closures with Allowable

Survey Report
Survey Purpose

Datum
Methods
Results

Contract Deliverables
Survey Report
Calcs
Field Notes
Basis of Survey
Presentation of Materials

CALCD CHK’D

REVIEWED




QUALITY CONTROL CHECK LIST

LEVELS/VERTICAL CONTROL

Project - Survey and Lands Engineering Section

ITEM

Field Notes
Cover sheet
Title
Job No.
Equipment
Date of Survey
Peg Level
Pages Numbered and Titled
Field Check by P.C.

Computation Sheets
Basis of Elevation (Datum)
Bench Marks Used
Software
Program
Program
Program
Data File
Results File
Path
Disc/Tape Format
Compare Closures with Allowable

Survey Report
Survey Purpose

Datum
Methods
Results

Contract Deliverables
Survey Report
Calcs
Field Notes
Basis of Survey
Presentation of Materials

CALCD

CHK’D

REVIEWED




QUALITY CONTROL CHECK LIST

DESIGN TOPO

Project - Survey and Lands Engineering Section

ITEM

Survey Plan
Existing Available Topo

Field Notes
Cover sheet
Title
Job No.
Equipment
Crew

Computation Sheets
Horizontal Datum
Vertical Datum

Controls Points Used
Software
Program
Program
Program
Data File
Results File
Path
Disc/Tape Format
Compare Closures with Allowable

Survey Report
Survey Purpose

Datum
Methods
Results

Contract Deliverables
Survey Report
Calcs
Field Notes
Basis of Survey
Presentation of Materials

CALC’D

CHK’D

REVIEWED




QUALITY CONTROL CHECK LIST

TRAVERSE CALCULATIONS
Project - Survey and Lands Engineering Section
ITEM CALC’D CHK’D REVIEWED

Control and Right-of-Way
Enter Control Data
Enter New R/W Data
Enter Old R/W Data

Field Survey
Enter Field Data

Reduce to Grid
Least Squares Adjustment

Record Data Traverse
Enter Record Data
Reduce to Grid
‘Compare with Field Data and Adjust,
if necessary

Parcel Break-Out Traverses
Block/Deed Chain Adjustment
and Proportion
Ownership Break-Out
Parcel Take Area
Remainder Area
Easement Take Area,
if necessary

Contract Deliverables
Computer Printout Reflecting,
Parcel Number
Point Numbers, Bearings,
Distances, Curve
Data, Coordinates, Closure and
Areas

Disc of Same, if necessary

*Note: Normally traverse calculations will accompany the various maps, sketches and

legal descriptions for parcels and will appear on an Intergraph disc for that map, sketch or
legal description.



