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This :nemoTandum. provides the complete specification for 
cstahl ishing and stamping hori zontal control marks 
cstah1ished by this Agency. 



PREFACE 

The purpose of horizontal control marks are to accurately and penna
nently mar k and refer ence point of precisely known latitude and l ongi
tude . The identification mark or names that are stamped in each disk 
must follow set rules to allow for properly identifying these stations 
at a later date. 

At each horizontal control station a group or set of marks are estab-
1 ished. These marks include the station mark for which the precise geo
graphic position is known, reference marks for recovering or relocating 
the station and an azimuth mark for use by local surveyors in obtaining 
a starting azimuth . 
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SPECIFICATIONS FOR MARKS 

i . STATION TO BE MARKED 

Each triangulat i on station which is not in itself a 
permanent mark ( such as a lighthous e , a spire , or a tank) 
but which is located where it can be permanently marked 
and referenced shall be marked in accordance wi th the 
specifications whi ch follow . 

2 . METAL DISKS 

A triangulati on stat i on should be marked by a standard 
bronze disk so fa stened as to effectively resist extraction , 
change of elevation, or rotation. The name of the station 
and the year established should be stamped upon the mark, 
preferably before it ls set in the r ock or concrete. A 
complete station insta llation includes s tation mark (center, 
with underground mark) , reference marks , and an azimuth 
mark . 

Metal disks which have been moved or defaced so that 
they no longe r can serve as survey marks are to be broken 
out of the monument s and destroyed . Lettering on stone , 
con~rete , or any mater i a l other than me tal markers should 
be hammered or ch i s eled off if the monument has been moved 
from its proper l ocation . Bureau Headquarters should be 
n otified of this action by memorandum and/or recovery card. 

3 . NAMING OF STATIONS 

The triangulati on party normally uses the name assigned 
by the reconnaiss ance party unles s there is some reason for 
changing i t. Correct spelling of the name should be checked 
l ocally befor e the mark ts stamped. The name as stamped on 
t he mark will be us ed throughou t the records. In the hori
zontal volume it will be recor ded completely for the first , 
f i fth , n i nth , and th irteenth positions . 

The name of the locality is preferable but the name of 
t he pr operty owner may be used f or t he designation of the 
station . To avoid ill - feel i ng, it should be made certain 
that the station ts actually on the named property , and 
that the owner ' s name is correctly spelled . 

Double names s hould be avoided , tf practical, as they 
cause extra work throughout the recording and computing. 
Als o , the double name including the word "peak ," or 
"mountain ," or "point ," is not usually necessar y , since the 
des cription should s tate that the s ta tion is on a peak or 
mounta in of that name . 
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St~tions previously establ1shed by other or~anizat1 ons 
may be used for our stat1on if they a r e suitably located and 
the rmrks meet our spectficati0ns f or station mark . Tf they 
do not meet Lhcs e requirements , a new station mark should 
be estahltshcd in the usual manne r and the other or ganiza
t1on ' s mark used as a reference mark . 

When stat ions of other or ganizations are used fer our 
~tation , the name should be retalned exactly as stamped ~n 
tha1 0r gan1zation ' s statlon mark . If :;idd1tional azimuth or 
referen~e marks a r e established by a party of this Bureau , 
th~ stamping s11oul cl include the or iginal stat1on name , the 
t nJtl~ls of the other orr,an ization , and the year i n wh i ch 
the addittonal ma rks wer e established . 

Tf the r:~rne of a re~overed intersect1on station (n0 t 
marked w1th a bronze dlsk) is incorrect , the correct name 
sh .. 11J. ld be typed in the headinp; of Form )25b . 'J'he first 
st'ltement 1n tr.e body 'Jf the note should then list any 
prcv1ous trt angul~tion names of the same object , as well as 
map names and any other names ln cur rent usage . 

J.; • . RULES AND EXAMPLES FOR MARKING STATIONS 

All trl:mg;ulation staVLons shall be marked or remarked 
and the disks stamped , in ac~ordance with the followin~ 
rules : 

(a) Ea"h newly establtshed trlanp;ulatlon stat1on 
shall be marked wjth a standard station mark 
disk which shall be stamped w1th the name 0f 
the statton and the year of establishment . 

/96'0 
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(b) Each reference mar k disk shall be stamped with the 
name of the station , the number of t he reference mark, and 
the year . 

(c) Each rec overed station whi ch is remarked shall be 
stamped w\th the original name of the station , the original 
date of establishment, and the year in which it was remarked . 

1968 

(d) Addit i ona l reference marks , as necessary , may be 
es ta bl 1 shed when a s ta ti on is recover ed and reoccupied . 'l'he 
name and date shown above the arrow on the r eference mark 
disk shall be the same as the original s tation wi th the date 
established below the arrow . 

> ' ) NO 3 
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(e) Do not renew an old reference mark . If it is in 
poor conditl~n , either r einforce it or destroy it and set 
a new reference mark , whi ch will be numbered with the next 
consecutive unused number , regardless of the existence or 
absen~e of any of the reference marks established previously . 

(f) The abbreviatton "Ecc . 11 (for eccentric) should 
never be stamped on a disk . Its use in the records should 
be solely to 1ndicate that the observations made at that 
po1nt must be reduced to the station cente r . 

(g) All new stamplng on disks for station and referen0e 
marks shall be done wi. th J/16 or 1/4 tnch dies . 

'I'he following examples relattve to stamping triangula·
t; i ·;n s ta t1 on and ref ere nee mark disks sh al 1 be strictly 
foll owed : 

GASE I 

A new station is established . In the center of the 
stat-ion mark is a small triangle . The year of establjshment 
is stamped under one slde and the name above the opposite 
apex of the trlangle . 'rwo refere1~ce mar ks shall be estab-
l ls1 ·ed and the disks sha11 be stamped with the station name , 
number , and Je.'.lr . The reference marks shall be numbered 
consecutivel y j n a clockwise direct ton from true north . They 
must be set so that the arrows on the d1.sks point toward the 
statl on mark . A7.imuth mark d1sks shall be stamped with -::he 
name o f the s tatlon and the year of es':;8.bltshment . 

Example Station JONES is establ,~hed in 1968 . 
'!11-le d: .s 1{ ~J :.:;~1:-~i 1. : ·.)·J ; 1.,,"rn;.·1.:; ·1 ··. : !.' ;: · , , . • 

Station mark : JONES 1968 
Referen0e marks : JONES NO 1 (or 2) 1968 
Azimuth mark : JONES 1968 

STATION 

) I ) 
NO I 

REFERENCE 

) I ) 

AZIMUTH 



CASE II 

The station mark, reference mark, or azimuth mark are 
reinforced but not remarked or otherwi se disturbed in any 
way. 
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1f any or all of the above marks are reinforced only, 
the original stampin~{; on the disks shall be retained without 
change, alteration, or addi tion. 

CASE I TT 

The station is remarked in the precise original position, 
and a new reference mark is established. 

'l'he original name and date of the station shall be re
tained and s tamped above the trian~~le, the year of remark1.ng 
shall be stamped below the triangle . In remarking the 
station, a new station mark disk shall be set. 

rrhe new reference mark should be stamped with the name 
and date of the ori~inal station above the arrow and next 
consermtive number and date of establishment below the arrow. 

Examule Station BLUE origi.nal l y established in 

CASE TV 

1940 is remarked in its original position 
and a reference mark number 3 is established. 
'l1he stamping on the remarked station mark · 
would be 11 BLUE 1940-1968" and the reference 
mark would be stamped "BLUE 1940- NOJ -1968." 

\)E 19 
<ov ~ 

) I ) 
N03 

The station mark only ls moved. If a station is to be 
moved, it is generally more practicable to establish a new 
mark in the new l ocation, and when this ts done the old mark 
must be completely destroyed. 1rhe station name shall be 
preserved but the number "2" shal l be stamped after the name. 
The year the station is moved shall be stamped on the station 
mark disk. The date of establishme nt of the ori~inal station 
shall not be stamped on a new disk, and if the old mark and 
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<'U sk are roused, the original date shall be effaced by light 
tappi.ng wt th the rounded end of a ball-peen hammer and the 
disk restamped with the new year. 

At least one new reference mark shal l be established, 
stamped with the new station name and year of moving the 
stat i on and given the next unused consecutive reference mark 
number. 

The stampi ng on the previ ous reference mark disks shall 
not be changed. 

Example The station mark for LEON 1950 is 
moved in 1968 but the reference marks 
are not moved. 

The disk i.n the moved mark shall be stamped "LEON 2 
1968." If the r e were two previous reference marks, 
the new referen~e mark shall be stamped "LEON 2 NO J 
1968. " 

CASE V 

) I ) 
NO 3 

/96S 

'rhe stat i. on mark and one or m::>re of the reference marks 
or the azimuth mark are moved. The station mark shall be 
treated as i.n CASE JV . The newly established reference 
mark disks shall be stamped with the name of the stat ~on, the 
followi. ng consecutive numbers, and the year the stat:i.on was 
moved. The old a.ate of establishment should not appear on 
the disks of any of the moved marks. Should it be more 
practicable to reset one of the moved reference marks rather 
than establish a new one, the stamping on the disk which is 
no longer in order shall be effaced as in CASE IV, and the 
correct notation restamped. The former r eference marks which 
have been moved or destroyed shall be reported as nonexistent. 



Example 

STATION 

I CASE VI 
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Station FRITZ 1941 and its reference mark No . 
2 are moved in 1968 . The station mark disk 
shall be stamped "FRITZ 2 1968 ." Reference 
mark No . 1 shall not be restarnped . Reference 
mark No . 2 , havi ng been reset in a new location , 
shall be r estamped "FRITZ 2 NO. J (or the next 
unused consecuti ve number) 1968 ." Should 
reference mark No . 2 be destroyed and a new 
reference mark set , the stamping on the new 
disk shall be exactly the same as in the 
preceding sentence . If the azimuth mark is 
moved, it is stamped "FRITZ 2 1968 ." No old 
disk is restamped unless it is moved , or reset . 

) I ) 

REFERENCE AZIMUTH 

'l1he station mark is not remarked or moved but one or 
more of the r eference marks are moved or one or mor e new 
reference marks are established. 

The reference marks shall be stamped the same as in 
CASE TI1 . 

CASE VII 

The station ma rk is not r emarked or moved but the 
az i muth mark is moved . 

In this case the azimuth mark shall be stamped with the 
name and year of the original station above the arrow and 
t he year of the new mark establishment below the arrow . 
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Example A new azimuth is established for station 
ARZO 1948 . The mark should be stamped 
ARZO 1948-1968 . 

) . ) 

CASE VITT 

The original azimu t h at a station still exists and a 
second azimuth 1s es tablished . The second azimuth sh ould 
be s~amped with the name of the station , including the 
orlg1nal year established , NO 2 and the year in whi.ch the new 
mark is estacltshed . 

li:xample Station BAKER 195.5 has an az 1muth which 
wan establ i shed in 1955 . Tn 1968 a 
second azimuth ~s es tablished at the 
station. The second a zimuth mark should 
be stamped BAKER 1955 NO 2 1968 . 

5. STATION MARK 

Each station center should be marked wi th a standard 
triangulation mark . The mark should be set in the manner 
described in section 10 . An underground station mark should 
also be set .unde r the surface mark wherever conditions permit. 
Marks of other organizati ons may be used as described in 
Secti on 9 . The upper station mar k may also be set under
ground when necessary , as when the station is in a cultivated 
field . 
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6 • REFERENCE MARKS 

Each stati on should have at least two reference ma rks. 
The d·isk bears a n a rrow which is set to point toward the 
station mark . Reference marks are stamped with the name and 
date of station and are numbered serially clockwise from 
north (for new marks) . When needed • monuments are con
st ructed similar to the surface station monument but may be 
two inches smalle r i n diameter . They should be 30 inches 
or more in l ength as may be ne cessary to extend below the 
active f r ost line . No under ground marks are used wi th 
reference marks . The directions to the two reference marks 
required at each new station shoul~ intersect in a good 
angle , p referably near a 90~ angle, or the marks should 
be on range with the stat ion . Refere n ce marks sh ould be 
l ocated where they are least liable to be disturbed, such 
as in or near fence lines. It is als o necessary that refer 
ence marks be placed where direct unobstructed measurements 
can be made to them from the station mark , and where the 
line of sight from the instrument to reference marks i s clear 
both f r om the top of the tower and from the ground. Distances 
to reference ma r ks from t he station should preferably be 
kept less than a JO- meter tape length to facil i tate taping , 
and far enough from the t ower so that the line of s1ght will 
not be obstructed by the tower platform boards. It 1s t he 
respons ibility of the buildi ng for eman to see that lines of 
sight and measurement to reference marks do not hit t ower · 
legs or other obstruct ions, and that necessary clearing ts 
done or plumb benches constructed . 

Tn cer tain cases (for example , when a tower can no 
longer be built over a station because a power line has 
been constructed over it) , a new r efe rence mark may be 
established near by , occupied as a station, and connected 
by a short traverse to the original station mark . In th is 
case an underground r eference should also be establ ished . 

Addi t i onal standard reference ma r ks should be estab
lished at recovered stations wher e needed to insure two or 
more good refe r e nce marks at each stat ion . 

7 . AZIMUTH MARK 

The disk is labeled "AZIMUTH MARK " and bears an a r row 
which is set to point toward the station mark . The monu
ment is constructed. in the same manne r as the reference mark 
monument . Each s tat1 on should have an azimu t h mark estab
llshed not less than 1/4 mile distant the refrom and in such 
a l ocation that l t w111 be visible from the ground and f rom 
the top of the tower at the stati on . 
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The principal purpose of an azimuth mark is t o furnish 
an a z imuth at each station which will be available to local 
surveyors or engi neers from an ordinary ground instrument 
set u p and without the necessi ty of building any high towers . 

Azimuth marks are most f requently placed in or near a 
fence line along a road wh i ch leads to the tri angulatjon 
station . 

8 . WTTNESS POSTS 

Tn orde r to aid jn the preservation and to serve as a 
means of easy recovery of the monuments being established a 
steel post will be set ad jacent to the concrete stati on 
monument or near one of the reference marks at each station , 
preferably at t he stati on mark and at the azimut h mar k . This 
post shal l pr o ject J to 4 feet above the ground surface . 
Aff'ixed t o the post w.il l be a s tandard metal witness post 
sign . These posts will be set f or monuments established 
along public h i ghways , in rural di.stricts , along the righ ts 
of -way of railroads , a nd along t he shore 13nes of river s 
and l akes . They need no t be set f or monuments established 
along bustness streets , in residential sections of cities , 
on the grounds of schools and chur ches , in cemete ries , or in 
~ult ivated far m lands . For survey stations es t ablished in 
cultivated fiel ds the post shal l be set at a r e f er ence mar k . 

9 . MARKS OF OTHER ORGANIZATIONS 

If a satisfactory s tation mark , (meeti ng our specifica
tions t according to section 3) of another or ganizat i on is 
found at the stati on s ite in good condition , i t should be 
used without alteration as the station mark of a new Coast 
and Geodetic Sur vey station. Reference marks and azimuth 
mark should be placed , as necessar y , to bring the ststion 
installation up to the requirement s of sections 6, ?, and 8 . 

In case t he existing mark of the othe r or ganization l s 
not in good cond i t i on for a station mark , a new Coast and 
Geodetic Survey station mark shoul d be establ i shed in the 
vicinity , and th e mark of the other organ1za t i on should be 
used as an extra reference mark . The stamping of additional 
marks should be done as 1nd1.cated in paragraph 3 . 

Care should be taken not to dtsplace a ma r k of another 
organization in hori zonta l position , or even in vertical 
position if t here i s a poss i bi lity t hat it c ould have been 
used as a bench mark . The mark should not be al tered wi th 
out permission f rom the organ i zation by which it was estab
lished . 
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10. SETTING Or' DISKS 

'l'he location of the station, composition of the 
ground or presence of rock, and the availability of materi
als will usually control the choice of the most suitable 
type of setting for the metal disks. The principal settings 
used for metal disks are concrete monuments and drill holes 
in bedrock and in partially buried boulders. 

It should be emphasized that the continued value of 
triangulation is dependent on permanence of the station 
marks. Special care and effort should be exerted to make 
each mark as permanent as possible. 

The settings for reference and azimuth marks conform 
in general to those described below for various types of 
surface station marks, except that when concrete monuments 
are used, slightly smaller dimensions are acceptable for 
the.se marks • 

A d.iscussion of several typical kinds of marks follows: 

(a) Tn concrete monument. - 'rhe concrete monument is 
normally poured in place in a hole dug in the ground, using 
a top form only. The hole is dug to a depth of J~ to 5 
feet (suffi~ient to extend below the frost line) with either 
a square or circular cross section (depending on shape of 
top form used), and about 14 inches or more in diameter, 
except that the lower six-inch section is made about 10 
inches in diameter for the underground station mark. The 
concrete is poured and tamped in the lower six inches of 
the hole for an underground station mark and the disk is 
set. A point is plumbed directly over the center of the 
underground mark, on a plumb bench, signal stand, or col
limator. Thi.s point ls maintained during the pouring of 
the surface monument, so that the surface mark disk may be 
plumbed over the underground station mark. The underground 
mark is covered by a thin board to prevent disturbj.ng, and 
then by several inches of soil. The bottom of the hole for 
the surface monument is enlarged about 2 inches in radius, 
tapering upward for about ~ foot in order to make the bottom 
of the monument bell-shaped. Concrete is poured and tamped 
in the hole until a level is reached where the top form 
when set on the concrete will protrude from 2 to 6 inches 
from the ground. The top form may be in the shape of a 
frustuJTI of a cone or a pyramid, or a cylinder. It is usual
ly made of ·1" x 12u boards wt th a 1-inch batter, a 12-inch 
square inside cross section at top of the form and a 14-
inch square at the bottom. '11he form should be tried for 
fitting into the hole before concrete is poured in order 
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to avoid any shoulders or mushrooming e f fect near the top 
of the monument wh i ch might afford purchase for frost act i on. 
The pouring, tampl ng, and back- fill i ng a r e completed, and the 
top of the monument s moothed off and beveled wi th a t rowel. 
'rhe surface disk is then plumbed int o pos i tion and set in 
the concrete monument . 

A paper cement bag may be used as a top form for a 
concrete monument . Use of the paper cement bag as a form 
has the advantage of greater economy in materials, and 
the smooth rounded surface is l ess susceptible to damage 
by frost or vehicles than a square top. When pouring the 
mark a circular metal f orrn should be placed ins i de the cemen t 
bag to avoid t r regular monuments . When a cement bag is used 
as a top form , a cyl i ndrical hole is dug about 14 inches in 
diameter and belled out as bef ore to about 4 i nches greater 
diameter at the bottom . The ends of the bag are trimmed, 
l eaving about an 18- i nch cylindrical section about 12 inches 
in diameter. After the hole i s filled with concrete to with
in about 1 foot of the surface, the bag is set on the poured 
concrete and then carefully filled wlth concrete, working it 
around the edges with a t rowel to prevent honeycombing. 
Care is necessary to keep the c r oss section of the bag cir- · 
cular and the bag vertical . A pair of cyltndrical metal 
forms may be used for th i s purpose . The outer form is abou t 
18 inches long and about 12 inches in diameter, and the in
ner metal form js 9 inches long and 11 i nches in diameter . 
Both forms have a 1- inch f lange a r ound the ir top r tms. The 
bag is held in position between t hese two fo rm s while the 
connrete is being poured. Immedi ately afte r the pouring, 
first the inner and then the out er forms are lifted off. 

The same type of concrete station monument is used 
in land subject to cultivati.on, except that the hole is 
dug deeper; the upper monument may be made a little shorter; 
no top f orm is used; and top of uppe r monument is 12 to 15 
inches or more below the ground surface . When the s t ation 
mark is below the ground surface, small pi.eces of broken 
glass, crockery , tile, etc ., should be mixed with the dirt 
covering the mark to assist in recovery of the mark. 

(b) In rock outcrop . - The r ock in WDich a mark is 
set should be hard and a part of the main ledge and 
not a detached fragment . _The disk should be counte r
sunk and well cemented in a drill hole. 

(c) In boulders. - The boulder should be of dur able 
rock and as large or larger than a s t andard conc r ete 
monument . The boulder should be fi r mly imbedded in 
the ground. Unless the boulder is very lar ge, a hole 
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should be dug, and the boulder buried so as .to pro
trude from the ground about 2 to 4 inches in the same 
manner as a conc r ete monument . In areas where boulders 
are prevalent , a truck and log chain can frequently be 
us ed to advantage in dragging a boulder to a point whe r e 
a hole has been dug in a suitabl e location for a ma rk . 
The disk should be set in a drill hole in the same 
manner as in r ock outcr op . 

(d) In rock ledge s below surface . - When the ledge is 
only s l ightly below the surface, a disk set in the 
usual manner in the ledge will be suff iclent , provided 
two surface reference marks are established . When the 
ledge is so far below the sur face that a surface mark 
ls required , a disk or copper bolt should be set in the 
ledge, the ledge carefully brushed or wa shed off for a 
space at least 18 inches in diameter , and a concrete 
surface monument placed ahove the underground mark . A 
disk should be set in the sur face monument directly 
over the underground di sk or bolt. If the rock ledge 
in whi ch the underground mark is se t is very smooth, 
it should be furrowed wi th a chisel to afford bette r 
anchorage for the concrete . 

(e) In a reas of permafrost and other places where 
monuments or drill holes are unsuitabl e . - The d isk 
ls brazed to the end of a pipe . Pipes 2 to 4 inches 
in diameter and 4 feet or more in length are desirable . 
Wrought- iron water pipes and cast- iron soil pipes are 
most durable . If one end of the pipe 1s belled or 
flanged , that end should be placed down. The lower 
end of the pipe should prefe rably be set in a mas s of 
concrete . Pipe marks are used 1n sand areas , especial
ly where there are drifting dunes . They are also used 
occasionally at pack stations where there js no suitable 
rock for se tting the di sks in drill holes . 

If a mark is placed in a permafrost area , the pipe 
should extend through the active (freeze and thaw) layer 
into a good bond wlth the permafrost l ayer . It is desirable 
that the length of the pipe wh1 ch 1 s in the perrnafros t be 
twice the th ickness of the active layer. Hole s shoul d be 
drilled in the lower end of the pipe and the lower part shoul d 
be filled with water for an ice bond with the permafrost . 
Above the ice most of the upper .half of the pipe should be 
fill ed with sand with a layer of peat near the surface for 
insulat ion. Sand with a peat cover should also be placed 
around the part of the pipe extending through the active 
layer . 
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(f) In marsh. - Tile f orms for marks may be.used in 
marsh areas . Preference should be given to the largest diam
eter that is practical. A wooden post which has been previ
ously water soaked (to prevent later swelling and bursting of 
the tile) is forced down to encircle the post. The tile ls 
cleaned out and filled with concrete and a disk set in the 
top. 

(g) In buildings. - Marks in buildings should prefer
ably be set in drill holes ln concrete or stone. The method 
of setti ng will frequently depend on the wishes of the owner 
and ingenuity of the mark setter. On thin roof slabs the 
disk can sometimes be set in a small rounded concrete monu
ment which is poured over slanting lag screws set into the 
roof slab. 

In cases where it is not practicable or not permissible 
to place a station mark in the r oof, two reference marks 
may be placed in the parapet as close as practicable to the 
unmarked station and in such posi t ions that their directions 
from the station intersect at about 90°. In this case, a 
t h ird reference rr:ark should be placed for a check distance. 

MATERIAL FOR CONCRETE MONUMENTS 

1rhe mai n considerati ons in making concrete are: 
Have clean materials, mix t hem well before adding water, 
have the mixture not too wet, and tamp well into the form. 
No dirt should be allowed in the mixture as each streak of 
dirt in concrete means a line of cleavage. Where rough 
aggregate is available, the proportions should be 1-2-J, 
with the top 12 tnches of the mark of slightly richer mixture. 
Where only cement and sand are available, the lower part of 
the mark should be proportioned 1 part of cement to 3 parts 
of sand, and the upper part should be 1 part of cement to 2 
parts of sand. No reinforcement should be used because 
triangulation stations are frequently occupied as magnetic 
stations. To avoid cracking of the concrete due to rapid 
drying, it s hould be covered with paper or cloth and then 
with earth or other material for a period of at least 48 hours. 




