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Please visit:
http://www.fqgdc.gov/usng/educational-resources/index html

Download the USNG 1:24,000 training map and the USNG Grid Reader documents — you will
need Adobe’s Free PDF reader to view and print them

Print the training map on regular paper, taking care to ensure that “Print to fit” and “Autorotate
and center” options are turned OFF

Print the USNG Grid Reader document on an overhead transparency and cut one of the grid
readers out
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Understanding coordinate systems
Interoperability between GPS and paper maps
How to read and plot US National Grid Coordinates
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A map Is a representation of geographic features expressed on
a flat surface.

Some mathematical manipulation is required to transition
from the globe shape of the Earth to the flat surface of a map.

This is done using complex equations and results in what Is
called a map projection.

The projection process introduces error, such as the distortion
of areas and distances, into the resulting map product.

Note the differences between Greenland (red arrow) depicted
In the globe above and the Mercator Projection map above.



A coordinate system is a means by which a geographic location
IS measured.
Two fundamental approaches
Angular displacement (Latitude and Longitude)
Ground or “grid” based coordinates

There are a wide variety of coordinate systems in place today

that were designed to meet specific needs (surveying, travel by
sea, etc...).

Some coordinate systems were designed to work with specific
map projections.

The US National Grid is designed to work with the Mercator
Projection.




The Austin Capitol Dome Liberty Star Horizontal Conirol Station
(The star in the hand of the Goddess of Liberty)

Datum Cooxdinaie Sy iem Coordinates Undts
NADE3 | Geodetlic Latitude, Longitude J0:10:=28.82 1N, 07=44:25 19 W deg:min:sec
NAD-2T | Geodetic Latitude, Longitude J0;:10:28.0F N, 07:44:24.00 W deg:min;sec
WGS-T2 | Geodedic Latitude, Longitude 30:16:28.68 [N, 07:44:25T5 W deg:nuin ;sec
NAD-§3 | UTM Easting, Morthing, Zone 62116098, F349289353 14 R e s
NAD-2T | UTM Easmlé. I"Il]l'ﬂl]'né, Zone 621193.18, F349688.21 me iers
NAD-833 | Military Grid Reference System 14EPT21 16149894 me iers
NAD-2T | Military Grid Reference System 14EPI2119349688 me ers
NAD-1} | Fiaie Plane, TX C 4207 Easting, Noxthing | 2404025050, 3070300 475 me ers
NAD-27T | Siake Plane, TX C 4203 Easting, Northing | 281856055, 23059176 feet
NAD-83 | Siae Plane, TX 5C 4204 Easiing, Noxthing | T21201.977, 427T1229.432 e ers
NAD-IT | Staie Plane, TX SC 4204 Fasting, MNoxthing | 2397741.25, 339740.08 fout
WGS-T2 | World Geographic Reference Sysiem FJHA4416 dez. and min
VOR-DME Bearing, Distance, VORID 23046, 2.271, 1146 Ch93 AUS deg nmi,id
Loran-C GRITH0 W, X, X, Z TDs 10998.9,24795.0,4T040.5,65902.3 THiCT0SEE,
1.5, Posial Zip Code (5-digiis) T8T05

One L.ocation Described by Different Coordinate Systems
PeterH. Dang 97954
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Abbreviated UTM and is commonly used in GIS
May be used with the North American Datum of 1927 (NAD
27) or the North American Datum of 1983 (NAD 83)

A datum is best described as the “anchor point” or origin of the
coordinate system and is thus a very important piece of information
that must be specified when using a coordinate system

Divides earth into zones based on spherical (geographic)
coordinate system

60 zones total
The continental US lies between zones 10-19

Each zone is projected in Transverse Mercator
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Each zone is subdivided into smaller blocks based on hemisphere
Each block is 6° wide by 8° tall
North-south coordinates are called “Northings”
Measured in meters
Southpole is O, Equator is 10 million

A similar process is used for creating east-west coordinates
East-west coordinates are called “Eastings”
Also measured in meters

USNG is based on the UTM coordinate system and uses the same basic
principles with an additional subdivision called the 100,000-m square
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Data Frame Properties E|El

ES R I Softwa r-e treats U T M (an d Gnds ] tap Cache ] Annatation Groups ] Entent Rectangles ]

. Frame ] Size and Position ] Fegture Link. ] Product Librany ]
th us U S N G) as a p rOJ ected General ] Data Frame Coardinate System ] [lurriration ]
- Current coordinate syskenm:
___coordinate system. G|

; F'ru:ujectiu:un:_Transverse_f‘-’lercatu:ur
ESRI designates zones as only | |23 £ s oo
Zentral_Meridian: -105.000000

being northern or southern Scale_Factori 0.959600

Latitude_OF_Origin: 0, 000000

hemisphere and does not break | |unesr e

them into 6 x 8 degree blocks Dot .o, Amercan- 1983

This can be confusing as the Trensformations. .
letter designation following the | [ g = e
number in ESRI software e o
DOES NOT depict the correct O B e 1555 U Zone 00

zone — choose the correct zone Pty —
number only 8 o Fovrtes

@ MAD 1953 UTM Zone 150 |
@ MAD 1953 UTM Zone 160
@ MAD 1953 UTM Zone 170 W




Map Accuracy
(National Map Accuracy Standards)
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NMAS =>1:20,000 = 90% of well defined features
will be within 1/50 inch on map of true position.

USGS 1:24,000 series topographic maps = NMAS

O @ 1:24,000, 90% of well defined mapped features will be
within 12.19-m of true position on the ground.
O @ 1:24,000, 12-m = 0.5-mm...
...or dot from 0.5-mm pencil lead




Error in Meters

GPS Accuracy
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This chart depicts the 100 sample locations over a period of 100 minutes from a consumer
GPS receiver, listed by miss distance. Y values represent the error (miss distance)

between what the GPS receiver displayed and the true position of the receiver at AT _ : GARMIN

horizontal control station GPS112 on the GMU campus.

16.0( 16:36« 28 Feb 2004, 100 samples > 18:16
14.00 -

12.00
10.00 -
I 6 O R R 1| I

& i

1 9 17 25 33 41 49 57 65 73 81 89 97

Emor in Meters

This chart depicts a temporal sequence of the 100 position samples taken at
1min intervals from a consumer GPS receiver. Y values represent the error
(miss distance) between what the GPS receiver displayed and the true position
of the receiver at horizontal control station GPS112 on the GMU campus. The
average error was only 3.5-m, and 95% were within 8.2-m, an amazing
capability given the cost and reliability of these consumer devices. Note the
outlyer excursion out to 15-m beginning at ~67 minutes.
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o A 1:24,000 scale
topographic map sheet
matches GPS
In accuracy

It is worth noting, this accuracy was achieved at no
trivial cost to the US Treasury over the last century.

The lessons: 1) Do not point at position with your finger as
your finger represents a significant portion
of the map.

2) Be aware of false accuracy in GPS.
3) Pay attention to detail when working.




Reading USNG
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Before Continuing...

Please visit:
http://www.fgdc.qgov/usng/educational-resources/index html

Download the USNG 1:24,000 training map and the USNG Grid Reader documents

Print the training map on regular paper, taking care to ensure that “Print to fit” and “Autorotate
and center” options are turned OFF

Print the USNG Grid Reader document on an overhead transparency and cut one of the grid
readers out
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US National Grid Training Map
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Orientation on the Romer Scale
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Orientation to the
US National Grid format:

Pumping Station at grid: 16R BU 1028 0976

100,000-m Square ID

—
USNG format: 16R BU \1oyz8,\09y76,

Grid Zone Designation (GZD)  Easting Northing ,
(6° lat x 8° longitude quad)

. Y
Grid Coordinates
Read right,and up. 1

UTM format: 16R, 210280mE, 2309760mN

(Well suited for surveying / distance and direction calculations
and a component of the US National Grid.)




How to read the USNG... _ _ _
U UTM/USNG Grid Zone Designations
Pumping Station: BU 1028 0976 (NAD 83)

48°N 126° 120° 4° 108° 1’020960 90° To 780 790 66°
T L L
40°N |
S |
<
32°N N
R SR
24°N
10 M’ 15R |1

11
Readﬁgm,th]e-r?gg.lg 14 15 16 17
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The Power of Truncated USNG Values

Pumping Station: 16R BU 1028 0976
Grid: BU 1028 0976

+ = repeat of

BU 1028 0976

Each 2 letter/§ digit USNG value
in the outlined area is unique.




The Power of Truncated

Jefferson Pier, Washington,
Grid: UJ23370651

JSNG Values

................................. ’.-q . -
2o \7
. s

7
+ - repeat of 4‘» "-\

DC

UJ23370651

Each 2 letter/8 digit USNG value
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US National Grid Training Map
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US National Grid Training

1282 1122

&Jl’ ™"
510 w88 Romer Scale V&
F[E’g% ; " ﬁ!% ﬁg US Geological Survey 1':;’.0030
et US National Grid (FGDC—STD-011-2001)
-

Restan, YA 20192
185 TJ 947 136
www.fgde.gov/usng

w-ghL -g
] =

] oo

s L E
¥ % B E-Q00L

rzev S9L0 el

LR
n +

AN Jegalu|||w

o o o o of oz
) il [JALIni] JJII_I_]J_I_I{IHII iJ_LLL|I5 ;h 1lit
,:F ,. Lui‘r E \
|‘ : g | T

210987!.

Tulane Uv
rch Laboratories

10
ol o
I.ILU.I.IJ.U.LIJT
Althletic Field‘\“'k
T &

*10

vers

2

il R24E

Produced by the United States Geological Surv

Topography compiled 1964. Planimetry derived from ima
taken 1958 and other sources. Nbﬁﬂyand Survey Systemg
survey control current as of 1967

North American Datum of 1983 (NAD 8&) Projection and
1 000-meter grid: Universal Transverse Mercator, zone 16 ™
10 000-foot ticks: Louisiana Coordinate System of 1983 (sov . ¥

North %ﬁ;ﬁnﬂm Da:lum offlth? l(llzxﬁan 27)is ﬂlxgn sgy dsshed 7 ) '
corner . The values of the shift between an
NAD 27 for 7.5-minute intersections are obtainable from CONTOUR INTERVAL 5 FEET *
National Geodetic Survey NADCON software NATIONAL GEODETIC VERTICAL DATUM OF 1929 MN
There may be private inhaldh:gs within the boundaries of the 1 Spanish Fort TO CONVERT FROM FEET TO METERS, MULTIPLY BY 0.3048 GN
National or State reservations shown on this map 1 2 3 | 2Litle Woods S, Notional Gl
City of New Orleans and Orleans Parish are coextensive 3 ChetM — ional Grid

4 New Orleans East 100,000-m Square ID 1o
This quadrangle covers a subsidence area 4 5 |5 Martello Castle 10 28 e
Landmark buildings verified 1967 6 dville BU 26 MILS ABMIES

7 Belle Ch:

6 7 8 |8 ancmlxm
Ex 1 ; ADJOINING 7.5' QUADRANGLE NAMES ST Dt UTM GRID AND 2000 MAGNETIC NORTH
LA 200A 16R DECLINATION AT CENTER OF SHEET
QUADRANGLE LOCATION




ppt

Building at grid:
1210 1109

13

US National Grid Training| , +#

"Nnv‘nuhmm

5

~ o8 8 Romer Scale V& l%:ggo
" ﬁ US Geolagical Survey ;M‘.m’

Fomis US National Grid (FGDG-STD-011-2001)

i Reston, VA 20192 iﬁ

185 TJ 947 1386 u

www.fgde.gov/usng by

- -

w0001 .E ul

oD g :

z v 0 0 w0000 ENC T YR RN T

vers

I ZUSGS
*09 / -
29952°30™ /i "/Jf(
90400: m R24E R25E 12 13710 000 FEET T13S —RI2E *14 &7°30"

Produced by the United States Geological Survey sC s M:_:::! 000 ,
‘Topography compiled 1964. Planimetry derived from imagery ! ) | 0 !

taken 1958 and other sources. Public Land Survey System and 1000 0 METERS 1000 2000
survey control current as of 1967 1 05 0 1
North American Datum of 1983 (NAD 8_:_5) Projection and 5

OO b i A Tk 1T i 1c MILES

. ) w0 1000 2000 3000 4000 5000 5000 7000 8000 8000 10000
Read right..and up. o o
CONTOUR INTERVAL 5 FEET *
INADTCUIY TE NATIONAL GEODETIC VERTICAL DATUM OF 1929 MN

There may be private inholdings within the boundaries of the 1 Spavish Fort TO CONVERT FROM FEET TO METERS, MULTIPLY BY 0.3048 GN

National or State reservations shown on this map 1 2 3 | 2Linte Woods U.S. National Grid

City of New Orleans and Orleans Parish are coextensive 8 Chet — tonal v

4 New Orleans East 100,000-m Square ID 1o
This quadrangle covers a subsidence area 4 5 | 5Martello Castle 1028 e
Landmark buildings verified 1967 6 sville BU 26MILS R
7 Belle Chasse
6 7 8 |8 Delacroix
Ex 2 ; ADJOINING 7.5' QUADRANGLE NAMES ST Dt UTM GRID AND 2000 MAGNETIC NORTH
LA 200A 16R DECLINATION AT CENTER OF SHEET
QUADRANGLE LOCATION




Building at grid:
1215 0924

510 000 K,
FEET

S s e s . e e e —

.._‘____.‘7/ \
K

\

*10

———

Reston, VA 20182
185 TJ 947 138
www.fgde.gov/usng

29°562"

g
-
-
—
B owo
-
w
"

2
Jo 9 8 78 g 43 21

;

i o
uhmu!'l_.\osili'}ﬂs"rlz
wy

1
™~
12400 2
§§ Remer Scale V& 1 00 =
@ US Geslogical Survey S B
Lt US National Grid (FGDC—-STD-011-2001) ~ i

e

il

=

“0geemN

- .
_é 710 000 FEET 13 T13S —RI12E *14 57730"
— u—oo0s . i = SCALE 1:24 000
Topoar Meyicel . S = 06 . 0 KLOMETERS 2
taken 1 LI ' . = [ METERS 1000 2000
survey 18{na Jelewpjinu 10— 05 0 1
North A e 0o o6 or or oz ol [ ;
1ooo.mmJo4,! gyl Y TYTTY (ETYR T LTV CTIT (YSTVITTIN AT ITIT] A MILES
10 00 s: Lou a rdinate System of 1983 (south zone) w0 1000 2000 3000 4000 5000 6000 8000 8000 10000
North ?i?k;mnfh Da:ium offlth? l(ll;tAD 27)is ﬂixgnsgy dgshed FEET
corner . The values of the shift between an
NAD 27 for 7.5-minute intersections are obtainable from CONTOUR INTERVAL 5 FEET *
National Geodetic Survey NADCON software NATIONAL GEODETIC VERTICAL DATUM OF 1929 MN
There may be private inholdings within the boundaries of the 1 Spaoish Fort TO CONVERT FROM FEET TO METERS, MULTIPLY BY 0.5048 GN
National or State reservations shown on this map 1 2 3 |2 Little Woods U.S. National Grid
City of New Orleans and Orleans Parish are coextensive 8 Chet — tonal v
4 New Orleans East 100,000-m Square ID 1o
This quadrangle covers a subsidence area 4 5 | 5Martello Castle 10 28 T T
Landmark buildings verified 1967 6 dville BU 26 MILS
7 Belle Chasse
6 7 8 |8 Delacroix

Ex 5

>

- QUADRANGLE LOCATION

ADJOINING 7.5' QUADRANGLE NAMES
LA 2004

Grid Zone Designation

16R

UTM GRID AND 2000 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET



ppt

12

Road Intersection
at grid: 1425 0875

510000 |
FEET

*10

=0g | A

US National Grid Training Map

71 !9'5’ Reconstructmg

Iﬂ'l'[ﬂ'l'llllllﬂll.i |Ill

w o @ 108 8 7

S

Shingle Point
|1|1||nn|m||uu]|n

Romer Scale V6

US Ceolagleal Survey
US National Grid (FGDC—STD-011-2001)

29°52'30" ¥ 1
90°00’ T

R 24 E

L d
ol

Restan, VA 20192 i
185 TJ 947 1386
www.fgde.gov/usng

R 25 E 12

a
|I.II

-2

Produced by the United States Geological Survey
Topoglgghy compiled 1964. Planimetry derived from imagery

8 and other sources. Public Land Survey System and i 00 2000
survey control current as of 1 1 S e 1
NonhAmeﬂmDatumoleSﬁl(NAD Projection and T 4.9 0 wW-000l asuaEauN g
l 000 meter grid: Universal Transverse Mercator, zone 16 * * =
000-foot ticks: Louisiana Coordinate System of 1983 (south zone) 00 e d0iRu Jajaiu)yw 43398—‘9—*1|m—m—m 10000

Nonh American Datum of 1927 (NAD 27) is shown by dashed oa o -
corner ticks. The values of the shift between NAD 83 an Lt i]ililIlLIJJ_LJILIJ_UJJJ_IJIIILLIJ_U_LLLLl_IJ_LLI_lllIII |||Lu.u.|_
NAD 27 for 7.5-minute intersections a:e obtainable ﬁ'om ‘ONTOUR INTERVAL 5 FEET *
National Survey NADCON software NATIONAL GEODETIC VERTICAL DATUM OF 1929 MN
There may be private inholdings within the boundaries of the 1 Spanish Fort TO CONVERT FROM FEET TO METERS, MULTIPLY BY 0.3048 aN
National or State reservations shown on this map 1 2 3 | 2Little Woods - -
City of New Orleans and Orleans Parish are coextensive :S‘“’f; s U.S. National Grid
This quadrangle covers a subsidence area 4 5 s 100,000m Squacs 0 oy \J|l—1

5 Martello Castle As28 1BMILS
Landmark buildings verified 1967 6 dville BU 26 MILS

7 Belle Chasse

6 7 8 |8 Delacroix
Ex 6 ; ADJOINING 7.5' QUADRANGLE NAMES ST Dt UTM GRID AND 2000 MAGNETIC NORTH
LA 2004 16R DECLINATION AT CENTER OF SHEET

QUADRANGLE LOCATION

!'5

-~

.8

I|I|. lllill 1 IlIIIII'I




US National Grid Training Map

BUlldlng at gl’ld ,'27#'" Reconstructlng = i 57.30'\”\%' Rl‘%‘
107 102 =T

|

M

210

T [FERTRTTI AT mp e

i w ~a @ 2 1089 8 =

2 Romer Scale V& lg‘;’g&} =
US Geolagical Survey matars 35 (R, L o =g R H B e et

US Mational Grid (FGJC—STD-—DH—-ZDDT)
Reston, VA 207192 - -
185 TJ 947 138

EY

!HI

o

www.fgdc.gw/‘ﬂﬂg

TERERLRL

=
1-000L g ?"_i
- E-E
[ g %
— . Toa~vePeun
e Jejeu i 10
- S VL. SO .. i =0g=N
ottt iy
*ng = :
T3S —R12E M4 57307 15
SCALE 1:24 000
0 KILOMETERS 1 2
0 METERS 1000 2000
0 1
MILES
3000 4000 5000 6000 1000 8000 8000 10000
FEET
CONTOUR INTERVAL 5 FEET *
NATIONAL GEODETIC VERTICAL DATUM OF 1929 MN
") CONVERT FROM FEET TO METERS, MULTIPLY BY 0.3048 GN
U.S. National Grid
100,000-m Square ID 10 28" = :\;Ls
BU 26 MILS

Grid Zone Designati
DReE T UTM GRID AND 2000 MAGNETIC NORTH
16R DECLINATION AT CENTER OF SHEET




US National Grid Training Map

Building at grid: ———+%= Reconstructin
1028 097 B )

==

21
rmlur-unm,l\

Romer Scale V6
US Geolagical Survey

US National Grid (FODG-STD—011-2001) ™"
Reston, VA 20192 ig
185 TJ 947 136 =
www.fgde.gov/usng :
ool B - 20gemp
. ood'Dokh S :
IR R Y % i
JB|nu Jajew i 10
) 05 o oe oz ol [ . s
TTTT YT TT T LTRTITTETy [YITLITITI [YIAIYITIISTSUITTEI CRITARTOTI ML) 5730 BT
Produced by the United States e
‘Topography compiled 1964. Planimetry derived from imagery 1 05 L KILOMETERS 1 2
taken 1988 and other sources. Public Land Survey System and 1000 0 METERS 1000 2000
survey control current as of 1967 1 05 0 1
North American Datum of 1983 (NAD 83). Projection and L S —
1 000-meter grid: Universal Transverse Mercator, zone 16 MILES
10 000-foot ticks: Louisiana Coordinate System of 1983 (south zone) 1000 _ 0 1000 2000 3000 4000 5000 6000 7000 8000 8000 10000
Norh A D o 227 (400 20 g dshed - N
corner . The values of the shift between an
NAD 27 for 7,5-minute intersections are obtainable from CONTOUR INTERVAL 5 FEET *
National Geodetic Survey NADCON software NATIONAL GEODETIC VERTICAL DATUM OF 1929 N
There may be private inholdings within the boundaries of the 1 Spaish Fort TO CONVERT FROM FEET TO METERS, MULTIPLY BY 0.3048 GN
National or State reservations shown on this map 1 2 3 | 2Little Woods U ki -
City of New Orleans and Orleans Parish are coextensive :x 6L -5, National Grid
This quadrangle covers a subsidence area 4 5 |s Muml.l: Castle s 102y \—L1
Landmark buildings verified 1967 6B dville BU 26 MILS 18IS
7 Belle Chasse
6 7 8 |8 Delacroix
Ex 8 E ADJOINING 7.5’ QUADRANGLE NAMES s e UTM GRID AND 2000 MAGNETIC NORTH
LA 200A 16R DECLINATION AT CENTER OF SHEET

QUADRANGLE LOCATION




NEW ORLEANS, LA
T T— S0FO0TW

How to hanxdlel the

|

4 .

v
1
] 7 J-.
i -:'\ Eed Eel
GE
-
B
s -.

v

- | L

I’l_ -

|
O

]

T

|
-
|

e |

=]

geq
L,
LI
i
»
Lo i
i il
i




US National Grid Training Map

& . 89 YP BU 11
. Pumping Station s~ =] Atthe UTM L
- @ % oo L /419/ ’. .
- |Sta 7 %
at grid: 1028 0976 %0 | A
9 S 7.d /=l Zone Junction.
e : = - e g l ? .9‘- ' C s e T
& 2 /I-l Y
/.x\‘/ ! % 2 \
7 — g 3
N/ ? 271 T "
I /< ’.ﬂ‘ A %
4 \\\\\\“ ’ X : e “. EL) "".
— /7 \\\ b | 31
o, K. 4 — =
e T e L
S gjaisn
L /’\e’ = f \ =]
‘¥, P i =
4 [/ & 7‘9 %\6
...f.- ¥ QY -_s‘
Jr.
= Mo
= ! ; ic Fie
| ’ -
\_‘\ Golf 0urseg Q PLANTERS il z’io 5 \ =
= S —~ s gfﬂ L3 [ B A
N & / WW& = .
N @ Twme po@ o~ @02 0 9 8 7 8 4 3 2 1'_; | >\ = —
Co! o o8 8e Romer S¢ale V6 12400, 25 G e /
S g&ﬁi US Gealogical Survey W w3 | .
b = ™ H2ZF s Notional Grid (FGOG-STD—-011-2001) ' E | 9 A e N
M r e, + Reston, VA 20192 Eg 4 = ] \ & H .
. R 185 TJ 947 136 - 5—= | gl e
‘ [ (z, / . www.fgde.dov/usng . E I S| el
7 " 5 2 e | 5 - Shi
:gm_. e ‘ —~— [g o ~ w=paal g l: 7—2_____.._—__J—-———-—%—— /N WN
I Rivd Ch i : M - N s E v BE_ | =
! @ :volm—own A T 9 | /
; [ N = | r
} | ‘ : | _u_'_’_ Jejna Jeyeun|li = Ioo—: B i ﬁ
L 738 ml: ”““nr”““ |ml|_u_u]u n‘;ll !JJ_LLlf‘[rIIIlIHLL‘l:I:IJII mﬁ[l“““mhm nol 1 R24E R2ZSE 2 T3 710000 FeET 13
* *
MN/|- U.S. National Grid SCALE 1:24 000 iR
o 100,000-m Square ID 1 05 ] KILOMETERS 1 2 o
o 1000 0 METERS 1000 2000
1= ) YP BU 1 0.5 0 1 ) 1
e 10 28 — 10 28 e
1BMILS e MiLs _I_ MILES Sewmis || 1EMIS
R 0 1000 200 3000 400 5000 500 7000 8000 8000 10000
15R| 16R =
UTM GRID AND 2000 MAGNETIC NORTH oo UTM GRID AND 2000 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

Ex 9

DECLINATION AT CENTER OF SHEET



