3

e National Archiveti;

4

VI}epnoduced fro

m_the holdings of th

4OEELD L

HORIZONTAL CONTROL - ENIWETOK ATCLL M.I.
1957 EXPANSICN

A network of horizontal control stations was established 1n
1949-5C to cover the eastern portion of the Atoll. It consisted
of a primary net o% second order triangulation stations, supple-
mental with third order stations at locations of lesser importance.
Stan&ard procedures of the U.S. Coast and Geodetic Survey were
carefully followed in executing the survey. Expanslon surveys
were completed in 1951, 1952, 1955 and in 1957 to establish addi-
tional stations and replace stations destroyed by test operations.
The network now encompasses the Atoll and includes sixteen statioms

to second order specifications and eleven to third order accuracy.

Some features of two previous surveys were utilized in the
scheme. A third order survey had been completed in 1944 by the
USS Bowditech to control hydrographic mapping of the Atoll. This
was followed in 1947-48 by a second order scheme of limited~aréa
by the U.S. Coast and Geodetic Survey. As the distribution of the
existing stations of these surveys did not meet project reqﬁire-
ments, and one end station of the base line had been destroyed, a

substantially new and stronger scheme was necessary which could be

expanded as required.

Pacific Southwest Region

A base line for the net extended from station RUNIT on site
YVONNE to a new station NORTH BASE #2 at the north end of the
island. Station RUNIT was common to both the USS Bowditeh and
the USC & GS surveys. The base line was established to standard
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Pacific Southwest Region

procedures of the U.S. Coast and Geodetic Survey for second order
base line measurement. The computed probable error of total
measugﬁment of the line was one part in 646,000. The allowable
maximum probable error for second order base line measurement 1s

one part in 500,0C0.

The geographic position of station RUNIT as determined by
the USC & GS survey was adopted as the origin of geographic posi-
tion. The azimuth values of this survey for the line, station
RUNIT to station SAND were adopted as the origin of geodetic
azimuth. The probable accuracy of the adopted values for position
and azimuth are not known, but it was considered that the accuracy
was consistant with project requirements at the time, ahd the

expense of further refinement could not be Jjustified.

The computed closing error of the survey before adjustment
was determined as approximately one part in 25,0CC. An additional
check was obtained in 1952 by inclusion of a first order traverse
in the FLORA-GENE area. This~indicated a closing error of approx-
imately one part in 7C,000 before adjustment of the adjacent
quadrangle. In order that the values of a station would remain
the same independent of the direction of computation through the
net, an adjustment was applied to the triangulation figures.

This consisted of a side equation adjustment which resulted in

slight changes in the values previously reported.

A plane grid was established in 1952 which was common to the
entire Atoll, and from which the inter-relation of structures and

areas, and thelr positions could be specified by plane coordinates.

(2)
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Due to the limited area, the slight additional refinement obtained
by computing a Transverse Mercator Grid would not have been

practical.

The origin of plane coordinates, N 100,000, E 100,0CC, was
taken at station CORAL and the basis of bearings was a true
meridian through this station as computed through the adjustéd
figures from the line, station RUNIT to station SAND.

The 1957 expansion survey included establishing new second
order stations on sites YVONNE, SALLY and GENF and third order
stations on sites GLENN, HENRY, JAMES and KEITH. The triangle
closure to include station LANTANA on site GILENN exceeds the
allowable closure limits. However, the triangulation towers were
damaged by a storm before re-observing could be accomplished. As
an evaluation of the observing results indicated the values to be
within a tolerance of one part in 5,000, it was decided to defer
the re-observing until such time as more precise values are

required for the station.

(3)
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COMPUTATION OF TRIANGLES
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HOLMES & NARVER, ING

ENGINEERS - CONSTRUCTORS
JOB 942

DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION GAIL SITE |

SITE  Gene
CHIEF OF, PARTY . H. M. Johnson Teiteiripucchi Island
DESCRIBED BYW. Creasman MARKED &Y. H.M.J. Eniwetok Atoll
FIELD BOOK NO PAGE. DATE 5/14/57 Marshall Islands

DISTANCES AND DIRECTIONS TO REFERENCE MARAS
| UBJECT | DISTANCE . DIRECT/ON . ELEVATION
 FEET  METERS
r R

Gail 452
Elgin C— ‘ 00-00=00 I
' Buck #1 164004 21 8.5
| Buek #2 328,07 I YT o 9.23
ELEVAT!ON OF MARK. 452

DETAILED DESCRIPTION OF STATION

-

This station was established as & second order triangulation station in the

Atoll Control Net by the Holmes & Narver 1957 Replacement Survey to replace
triangulation Station GENE which was destroyed during Operation Redwing.

This station is located approximately at the center of the &sland and 125 feet
from the lagoon high tide lines

The station mark is a’standard H.& N brass cap set in a concrete filled 55

gallon drum encasing the top of a 10" H-pile., It is stamped "Gail - H & N ~
1957." The mark is 6" below the ground surface.

This station is the western end of the %"Gene-Helen-Irene" first order traverse.

Bucks #1 and #2 are 4"xA" posts set in concrete with a punched aluminum strip
fastened to the top. The Strips are stamped with the buck number.
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PAGE 2-DESCR!PT;I’(\7N OF TRIANGULATION STATION

STATION. 4
Gail SITE  Gene, Teiteiripucchi Is, Eniwetok Atoll, M.I.

DETAILED DESCRIPTION OF STATION (CONT D;
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HOLMES & NARVER, INC
ENGINEERS - CONSTRUCTORS

JOB 942

~\ s
-

DESCRIPTION OF TRIANGULATION

NAME OF STaTi:N  HENRY

CHIEF OF FARTY F. A. Axtell
CESCRIBED 8Y We Creasman Mmarkin 8Y Fo A, A,
FIELD BOOK NO PAGE DATE June 1957

CiSTANCES AND DIRECY: oNS T
CBUECT | DISTANCE
CFEET  METERS

Henry

Rigild #2 00-00-00
P.I. #1 - 147.35 | — 275-20-33
P.I1. #9 . 560433  em—e 142-49-13

ELEVATION OF MARK 6.54

NDETAILED ODESCRIPTION 0OF STATION

This station was established as & third order triangulation station in the Atoll

STATION

HENRY
Mui Island

Eniwetok Atoll.
Marshall Islands

Control Net by the Holmes & Narver 1957 Expansion Survey

HEFERENCE MARKS

DIRECTION

ELEVATION

6.54

-

7.72
11.64

This station is located on the north east portion of the island approximately

50 feet south of the lagoon high tide line.

The station mark is a standard H & N brass cap set in concrete 1 fool below
the ground surface. It is stamped "Henry - H & N - 1957."

P.I.'s #1 and #9 are 1"x3" flats marked with stake tacks.

The flats are

driven flush with the ground surface. They -are P.I.'s in the Island topo-

graphic control traverse,
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HOLMES & NARVER, INC.

ENGINEERS; CONSTRUCTORS
JOB 942 :

DESCRIPTION oOF TRIANGULATION ™ STATION

NAME OF STATION JAMES SITE JAMES

CHIEF OF PARTY. F, A, Axtell Rabaion Island
DESCRIBED BY. W, Creasman MARKED gy, F.A.A. Enivetok Atoll

FIELD BOOK NO. PAGE. DATE. June 1957 ~ Marsball Islands

S ... DISTANCES anD DIRECTICNS TO REFERENCE MARKS

o OBJECT 1 bisTance T pigecrion | ELevation
: [ FEET | METERS | ! R
¢ James ' 9 j 6.76

’ . : : i

{l Rigild #2 : — 5 —— 3 - 00=00-00 —

| i N : . 5

( P.I.#1 f 197.26 | o= , 293-21-02 I 7.18

P | | : !

| P.I. 48 | 17,10 | —— | 172-25.22 —

| L ;

—— S R S R . R

ELEVATION OF MARK. 6.76
DETAILEU DESCRIPTION OF STATION.

Thie station was established as a third order triangulation station in the
Atoll Control Net by the Holmes & Narver 1957 Expansion Survey.

This station 1s located on the north east portion of the island approximately
30 feet from the lagoon high tide line.

The station mark is a standard H & N btrass cap set in concrete flugh with the

ground. It is stamped "James - H & N - 1957,

P.I.'s #1 and #8 are 1"x3" flats marked with stake tacks. The flats are
driven flush with the ground surface. They are P.I!s in the Island topo-
graphic control traverse.
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HOLMES a NARVER., INC

ENGINEERS - CONSTRUCTORS
JOB 942

DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION  JUNK

SITE IRWIN
CHIEF OF PARTY H. ¢, Dalten Pokon Island
OESCRIBED BY W. Creasman MARKED 8Y-  H.C.D. g::gi}: é:ﬁida
T FIELD BOOK NO. PAGE. CATE g/10/57
L . DISTANCES AND DIRECTIONS 1o REFERENCE MARKS
. vBJECT 1 pisTawce DIRECTION L El

CFEET » EAME_ TERS |

i

i | |
] N S
ELEVATION OF MARK: |

PR b ; ’ s

| Henry | 2544454, | 00-00-00 ; 6454
| ORI 43 | 103,99, | 24-33-52 L 8.6
I I 197.03' | 155-26-08 8.66

DETAILED DESCRIPTION oOFf STATION.

This station was extablished 8s a third order Traverse Station in the Atoll
control net by traverse from Triangulation Station Henry as a part of the
Holmes & Narver 1957 Expansion Survey,

This station is located arproximately 355 feet from the east end of the
island and 45 feet from the lagoon high tide line. .

The station mark is a standard Holmes & Narver brass disc set in concrete
1 feot below the ground surface. It is stamped "Junk - H & N - 1957.n

P.I. #3 is a 1"x3" flat marked with a stake tack driven flush with the ground
surface.

P.I. #4 45 a 20x2n

stake: marked with g stake tack driven flush with the
ground surfaocd.

P.I.'s #3 & #4 are both F.I.'s in the Island topographic control traverse,

WaYol«2 -0 W NN S PNy

| ELEVATION

e
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STAT:ON ;
JURNK SiTE€ Irwin, Fokon Island, Eniwetok Atoll, M.I.
P DETAILED DESCRIPTION OF STAT:ON

. C ON T “:’
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HOLMES & NARVER, INC

ENGINEERS - CONSTRUCTORS
JOB 942~

DESCRIPTION oF TRIANGUL ATION STATION

NAME OF STaTioN, KEITH , SITE KEITH
CHIEF OF pPaARTY F. &, Axtell Tiriinien Island
OESCRIBED BY W, Creasman MARKED BY. F.A.A. ﬁ:i";tzll‘ étglid

.. DISTANCES aND DIRECTIONS TO REFERENCE MARKS

i . 1 R .- B R N . ! RPN R

_____ 08JEC ] DISTANCE ; DIRECT ION | ELEvATION
FEETmETCRS | - EE
f Keith o ‘ ;" 8.69

E Rigili #2 g = 00-00-00 —_

| RL A ; 203.61 o 334=37-49 8,04

” P.1. #9 605.25f‘ | 167-11~39 f 10.82

I

ELEVATION oF
’ MARK .69
DETAILED DESCRIPTION oOF STATION.

This station was established as a third order triangulation sfation in the Atoll
Control Net by the Holmes & Narver 1957 Expangion Survey,

This station 1s located on the north portion of the island, approximately 40
feet from the lagoon high tide line.

the ground surface. It ig scamped #Keith - H & N - 1957,n

P.I.'8 #1 and #9 are 19x3" flats marked with stake tacks. The flats are

driven flush with the ground surface. They are P.]. 's in the Ieland topo-
graphic control traverse,



S

Repreduced from-the holding

ot

s of the National Archives”

Pacific Southwest Region

-~ " ‘ r
* 1'%

PAGE 2-DESCRIPTION OF TRIANGULATION STATION

STATION :
KEITH SITE: Keith, Giriinien Island, Eniwetok Atoll, M.I.
DETAILED DESCRIPTION OF STATI!ON (CONT D,
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HOLMES & NARVER. NG
ENGINEERS - CONSTRUCTORS
JOB a4z ‘

DESCRIPTION OF TRIANGULATION STATION

NAME OF STAT:ON NORTH S5ITF

5! YVONNE
CHIEFs QF papTy H.M. Johnson g’nuiittlzlizdll
DESCRIBED #YW, Creasman MarKep £y HoMJ ;Amr“'za;l I ;ands
FIELD BOOK NO PaGE SATE 5/10/57 8 8
,_ DISVANCES  AND CIRECT 5 "0 REVIRINCE MARKS ;
CBUECT GisTance DIRECT 0N  ELEVAT O N ;
FEET I METERS / f
-North 5.44, i
Coral —— - 00-00-00 :  wo— ;
. R.M. 1 16403 114-37-05 1059 |
| R.M. #2 13658.29 114-37-05 O 13.62 !
|

T PN B b

ELEVATION OF MARK 5,44

DE TAILED DESCRIPTION OF S%AT;O.V r

This station was established as a Second Order Triangulation Station in the
Atoll Control Net by the Holmes & Narver 1957 Replacement Survey to replace
triangulation station Yvonne, which was disturbed during Operation Redwing,

This station is located appromimately 500 feet from the north end of the
island and 300 feet from the lagoon high tide line,
i

.

The atation mark is a standard H & N brass cap set 1n a concrete filled 55

gallon drum encasing the top of a 10n H-pile. It is stamped "North — H & N -
1957." The mark is 6" below the ground surface

This station ig at the north end of the "Yvonne" first order traverse.

R.M. #1 48 a gagyn post set in concrete with a punch-marked alumin

um strip
stamped "Buck #1n nailed to its top. It is a chaining buck on the "Yvonne"
first order fraverse,

R.M., #2 15 a standard H & N brasg .0ap
surface. It ig stamped "Ynez." Tt is flush with
This R.M. is an angle point on the "Yvonne" firgt




Reproduced from-the holdings of

Q“’ L

he Nitibnl’l At

t

| OFFHE AL S £ Ry
PAGE 2-DESCRIPTION OF T'R/»’JI'NGULATION STATION
STATION NORTH SITE;;‘“

Yvonne, Runit Island, Eniwetok Atoll, M.1I,
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HOLMES & NARVER, INC

ENGINEERS - CONSTRUCTORS
T J0B 942

DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION  SALLY ‘ . SITE.  SALLY

CHIEF OF PARTY. H. M. Johnson Aomon Island

DESCRIBED BY Enivetok Atolll
BY W. Creasman MARKED BY H.M.J. Marshall Island

FIELD BOOK NO: PAGE. DATE  5/13/57 T8 ® 8

o )

; | DISTANCES "AND DIRECT/ONS TO REFERENCE MARKS

L 0BJECT | pisTance f DIRECTION ' ecevation
(FEET [ METERS

| sany ' ; i 9.59

f Coral ; | : 00-00~00 [—

| Buck #41 ; 164.045 | 97-30-20 12,8

i Buck #30 ' 164.05 | | 159-46-30  m
Lomes | soo] | amens 1

ELEVA'”ON OF MARK: 9.59

DETAILED ODESCRIPTION OF STATION.

This station was established as a second order triangulation station in the
Atoll Control Net by the Holmes & Narver 1957 Replacement Survey to replace
triangulation station Aomon which was disturbed during Operation Redwéng

This station is located on the south east portion of the island, approximately
350 feet from the lagoon high tide line.

The station mark is a standard H & N brass cap set in a concrete filled 55
gallon drum encasing the top of a 10" H-pile. It is stamped "Sally - H & N &
1957." The mark is 6" below the ground surface.

This station is a part of the "Sally" first order Traverse.
Bucks #29, 30 and 41 are 4"x4" posts set in concrete with an aluminum strip

on the top with the buck number stamped on it. They are chaining bucks in
the Sally First Order Traverse.

)
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STATiON S :
Sally SITE  sally, Aomon Island, Eniwetok Atoll, M.I
DETAILED DESCRIPTION OF STATIioN {CONT D
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HOLMES & NARVER, (NC

ENGINEERS - CONSTRUCTORS
JOB 942

DESCRIPTION OF TRIANGULATION STATION

NAME OF STAT:CN  RUJORU #2 SITE FEARL
CHIEF QOF FARTY H. M. Johnson Rujoru Island
DESCKIBED 8Y W, Creasman MARKED 8Y H.M.J. Eniwetok Atoll
FIELD BOCK WO PAGE DATE May 1957 Marshall Islands
DISTANCES  AND DIRECT:I NS T REFFRENCE MARKS
CBUECT CISTANCE CIRSCTICON . ELEVATION

FEET METERS

Rujoru #2 10.66

ELEVATION OF MARK 10,66

DETAILED [PESCRIFTION OF STATION

This station was established as a second order triangulation station in
the Atoll Control Net by the Holmes and Narver 1957 Replacement Survey to
replace Rujoru, which was disturbed during Operation Redwing.

The station mark i1s a standard H & N brass cap set in a mass of concrete
encasing the top of a number of steel rebars driven to refusal. It is
marked only by a center punch mark.

This station 1s located approximately 90 feet from the ocean high tide line
and 11§ feet from the easterly end of the island.

No reference marks were gset at this station when it was established.
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PAGE 2-DESCRIFTION OF TRIANGULATION STATION

STATION Rujoru #2 SITE.

R ' DETAILED DESCRIPTION OF STATION (CONTD
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Pearl, Rujoru Island, Eniwetok Atoll, M.I.
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