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Preliminary Report

A CURSORY RADIATION SURVEY OF SELECTED
ISLANDS OF ENIWETOK ATOLL

- ' I. Introduction

Selected islands of Eniwetok Atoll were surveyed for radiological con-

- ditions from July 14, 1971 to July 21, 1971, by Mr. Charles F. Cesta,
4 EPA, and Mr. O. D. T. Lynch, Jr., USAEC, in partial support of the
\__DNA/AFWL PACE Program (Project MICRO-ATOLL). Particular attention was

focused on the islands of Engibe (JANET) and Runit (YVONNE), the islands
of immediate interest to the PACE Program. The survey of all islands
visited, however, was necessarily brief due to the allotted survey time

(six days) and the number of personnel (two monitors).

2. Islands Surveyed

The following is a listing of islands surveyed during the above-mentioned

period:
Geographical Name Code Name
Engibe JANET
‘r) / Runit YVONNE
Qy I? Rojoa URSULA
I<( ‘t\ | Biijiri | TILDA
& Aranit (or Aomon) ' SALLY
Bogon IRENE

HELEN
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-MESSERSCHMEDIA ARGENTA (BEACH HELIOTROPE)

Found on all islands, gererally dense, and up to 20 plus feet in height.

SCAVEOLA TACCADA (SCAVEOLA)

Found on all islands, generally dense, and'up to 20 plus feet in height.

IPOMOEA PES-CARPE (MORNING GLORY)

Found on all islands, forming a dense ground cover.

BUNCH GRASS

Found on all islands, forming spotty ground cover,

CASSYTHA FILIFORMIS (LAUREL DODDER, KAANIN)

Found on most islands, forming ground and tree cover.

PANDANAS
Single specimen found on the northeast tip of Aranit (SALLY).

MORINDA CETRIFOLIA
Single specimen found in the middle of Aranit (SALLY).

nADBLDLUD

Observed on the northwest tip of Bogon (IRENE).

COCOS NUCIFERA (COCONUT PALM)
Few trees observed on Engibe (JANET) and Runit (YVONNE).

4, Survey Instruments

The following types of instruments were used to perform this survey.

‘ Radiation
Name Detector Detected Range
Eberline E-500B = G.M. . BHy,Y Background - 2R/hr.
Ludlum Scint. Y Background - 3000 uR/hr.
PAC-1S - Scint. a 0 - 2x 10% cpm

Exposure rate measurements were taken three feet above the ground. Since
contact readings were generally similar to exposure rate measurements,
only exposure ratés are reported unless the difference was significant.
Where the difference was significant it is noted on the attached survey

sheets,
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5. Survey Results
A, Engibe (JANET)
General Description

Engibe, a triangular shaped island situated on the north end of the atoll,
possessed considerable vegetative growth., Movement through the island was
limited to existing test roads, the shoreline, and a large runway on the
north end of the island. The island is the home of a large tern rookery
situated on the northern end of the island. A survey of the island re-

sulted in measured exposure rates ranging from 10-100 pR/hour inland and

' 2-4 uR/hour along the beaches. Scrap metal with contact gamma readings up

to 12 mR/hour was observed.
Exposure Rate Readings

Engibe can be divided into three distinct measurement areas: the area
north of the airstrip, the area south of the airstrip, and the areas around
the EASY, X-RAY, and ITEM surface ground zeroes (SGZ). 1In the inland area
north of the airstrip, the exposure rates ranged from 20-60 uR/hour, while
measurements ranging from 10 to 20 uR/hour were observed in the inland

areas south of the airstrip.

Measurements were made along selected radials from the SGZ's as ground
cover would allow. At the site of the EASY Event, the maximum exposure
rate observed was 70 uR/hour on a radial of 135° true, 200 feet from the
SGZ, in an area of dense vegetation. In general, 20 pR/hour was observed
throughout most of this area with the exception of the area east of the SGZ
which was indicating 40-50 uR/hour. At the site of the X-RAY Event, the
maximum exposure rate observed.was 100 uR/hour (120 wuR/hour ground contact)
on a radial of 030° true, approximately 400 feet from the SGZ (also densely
vegetated). General exéosure rates around the SGZ ranged from 50-70
tR/hour. At the site of the ITEM Event (the only readily apparent SGZ on
Engibe), the crater of which appears as a large burned out area on the
northern tip of the island, the maximum :xposure rate observed was about

5 uR/hour. This rather low level is probably due to the lack of vegetation,
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the lack of any top soil or other loose ground cover, and the sweeping

effect of the tide - the crater was open to the ocean side of the reef.
Scrap metal (contact readings)

Large quantities of activated scrap metal were found near the SGZ's,
probably constituting the major radiological hazard on Engibe. The
maximum reading observed on scrap metal was 12 mR/hour. This reading
was obtained froﬁ a large twisted I-beam wrapped around a metal collima-
tor located on the northwest end of the island, juét north of the largé

bunker.
Alpha contamination .
No surface alpha activity was detected on Engibe.
B. Runit (YVONNE)
General Description

Runit is a long slender island situated on the eastern side of the atoll.
Ruuli possessed somewnart iesSs vegerarive COVer than Znglbe, thus maxing
location and identification of SGZ's easier. Travel on the island was
done mostly on the main road running the'length of the island. A survey
of Runit resulted in measured exposure rates ranging from a few uR/hour
to 1 mR/hour. Scrap metal with contact gamma readings up to 35 mR/hour
was observed. Alpha contamination in soil and in vegetation was detected
near the FIG Event site. Count rates up to 3000 cpm (measured with a

PAC-1S) in wet soil were observed.
Exposure Rate Readings

One day was allotted to the radiation survey of Runit, thus allowing only
enough time to survey the northern half of the island. Measured exposure
rates observed in the middle portion of the island averaged 15 uR/hour,
These readings persisted to within about 300 feet of the CACTUS crater lip.
A survey along a transect.across the island through the ZEBRA Event site
indicated exposure rates ranging from 4 to 8 uR/hour. Readings along a
transect across the island through the FIG Event site ranged from 1 to 6
uR/hour. The highest measured exposure rates on the entire atoll (1 mR/hr)

occurred on top of the crater lip located at the southern end of the CACTUS
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crater. At the crater's immediate edge (crater filled with water) readings
ranged from 40 to 100 uR/hour.

Scrap Metal (contact readings)

Large quantities of activated scrap metal were observed near the CACTUS
and LACROSSE Event sites. Trenches excavated for the purpose of collect-
ing soil and groﬁnd water samples exposed considerable metal debris. The
maximum reading observed on scrap metal was 32 mR/hour closed shield, (
35 mR/hour open shield. This piece of scrap metai, a partially buried
I-beam, was observed on the island road near bunker Hartack Station 182-01
(Greenhouse Station 57). General scrap metal contact readings ranged from
100 pR/hour to about 8 mR/hour.

Alpha Contamination

Alpha contamination was detected along a 65 foot length of the berm on the
ocean side of the beach near the FIG Event. The contamination ﬁas confined
to a vein of relatively dark sand, from 3 to 8 inches thick, found exposed
on the berm near Redwing Station 1311,05 (bunker). The wet soil yielded
up to 3000 cpm (measured with a PAC-1S) on the vertical face of the vein,
Some black plastic sheeting and cables were observed in this layer. To
determine the extent of the alpha contamination, a trench was dug between
the FIG SGZ and the beach. Alpha contamination was detected at a depth

of 8 inches. Two additional trenches, one 300 feet north and another 200
feet south of the FIG SGZ, just off the ocean side of the road, yielded

no detectable alpha activity to a depth of two feet. However, alpha activ-

ity was detected on bunch grass located édjacent to the north trench.
Rojoa (URSULA), Biijiri (TILDA) and Aranit (SALLY)
~ . General Description

Rojoa, Biijiri, and Aranit islands are three larger islands on the north-
east portion of the atoll. They are connected by a bridge (Rojoa and
Biijiri) and a causeway_(Biijiri and Aranit). All of the islands are

generally densely vegetated with the exception of the northeast end of
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Aranit which was found to be free of dense ground cover.

Exposure Rate Reading

Measured exposure rates on Rojoa and Biijiri were relatively low, 5-10
uR/hour and 1-4 uR/hour respectively. On Aranit, the maximum exposure
rate observed was 150 uR/hour near the western end of the island. Expo-

sure rates throughout the island averaged between 60 and 100 uR/hour.
Scrép Metal

Very little scrap metal was evident on any of the above islands. On
Biijiri, a piece of scrap metal on the northeast end of the island had a
contact reading of 1 mR/hour while scrap metal evident on Aranit ranged

from 250 to 800 uR/hour on contact.
Alpha Contamination
No surface alpha activity was detected on Rojoa, Biijiri, or Aranit.
Bog;irikk (HELEN) and Bogon (IRENE)
General Description

Bogairikk island now consists of nothing more than a small, sparsely
vegetated "islet'", which is almost ar extension of the sandbar originat-
ing from the southwest corner of Bogon. Bogon is much larger, with con-
siderable vegetation and several large bushes. Movement in the interior

of Bogon was very difficult due to the extensive growth of CASSYTEA
FILIFORMIS, which not only covered the ground, but also formed a formidable

arri on s a n bunkers,
barrier tree nd on bunkers

Exposure Rate Readings

Measured exposure rates on Bogairikk averaged 10 uR/hour. On Bogon,
exposure rates were considerably higher. On the southeagt side of the
SEMINOLE crater on what appears to be darkened coral, exposure and ground
contact rates up to 300 uR/hour were measured. The average exposure rate

was about 100 uK/hour. Along the northern half of Bogon, exposure rates
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up to 400 pR/hour were observed with an average reading of 100 uR/hour.

Readings along the southern portion of Bogon ranged from 10-50 uR/hour.
Scrap Metal

Some scrap metal was observed on both islands, most of it concentrated
‘around the SEMINOLE crater. Contact readings ranged from 0.3 to 0.5
mR/hour,

Alpha Contamination
No surface alpha activity was detected on Bogairikk or Bogon.
Environmental Samples

The collection of envirommental samples was limited to the islands of
Engibe and Runit. On Engibe, surface (1-2.5 em) and profile (20 cm) soil
samples were collected from the EASY, X-RAY, and ITEM Event sites. Also,
several surface soil samples were collected at the site of the beryllium ’
contaminated area on the northwest tip of the island. Two ground water
samples were conllected on the icland from the frech wates lene a¢ nnmvawil
mately 6 to 8 feet in depth. A surface water sample was obtained from the

water in the ITEM Event crater.

On Runit, surface and depth soil samples were collected from the CACTUS,
LACROSSE, and FIG Event sites. One ground water sample (from the island's
fresh water lens) was collected and one vegetation (bunch grass) sample
was collected near the FIG site. All samples are presently being analyzed

by EPA/WERL and the results will be available at a later date.
Conclusions

As a preliminary evaluation, it seems apparent from the cursory radiologi~

cal survey performed that Runit (YVONNE) presents the greatest radiological
hazard of any of the islands surveyed. Large quantities of scrap metal are
evident along the reef near the LACROSSE site and to a lesser extent inlarnd.

The maximum contact reading on scrap metal (35 mR/hour) was observed on
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this island. If this is indicative of what low level activated surface
scrap metal reads, then it is realistic to expect to find buried scrap

metal of significantly higher activity.

Alpha contamination was found on the ocean side of Runit (a review of
several earlier reports on decontamination attempts on Runit suggests

alpha contamination to be buried on the lagoon side) near the site of the
FIG Event, Contamination appears to be confined to a vein of darkened

sand which in some places along the beach is exposed to the wear and tear
of the elements. The maximum reading observed on this contaminéted wet
sénd was 3000 cpm measured with a PAC-1S, Alpha activity was also observed
on bunch grass located approximately 300 ya§§§ north of the FIG site., The
boundaries of the contaminated area were not delineated because of the
.1ack of time. Also, predictions of the levels of contamination one can

expect buried near the FIG site cannot be made based on results of this

survey.

The highest measured exposure rate levels on the atoll were also found on
Runit, at the lip of the CACTUS crater. A maximum exposure rate of 1 mR/hour
was measured at that location. Runit has been used by both Kentron and

Coast Guard personnel stationed on Eniwetok as a recreation island.

The radiological corditions of the other islands are significantly better
than that on Runit. The only problem area appears to be surface - and

thus the possibility of subsurface-activated scrap metal, especially on
Engibe and Aranit. On Engibe, a portion of the northwest tip of the island

near the large concrete bunker has been contaminated with beryllium from

past rocket tests.

Recommendations

The following are our recommendations based on the radiation survey. These

recommendations may be modified somewhat when the sample results are com-

pleted. N
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A comprehensive radiation survey of the entire atoll should be made
to document the radiological situation as it exists to date, pref-
erably prior to any possible alteration of the atoll eco-system as

a result of PACE program activities.

The boundaries of the alpha contaminated area on Runit should be
defined and posted as an off-limit no digging area as soon as possible.
In conjunction with this, modifications to the berm possessing the
layer of alpha contaminated sand should be made in order to stop furF

ther erosion of contaminated soil onto the beach.

Radiation warning signs should be placed on the lip of the CACTUS

crater.

Agencies working on the atoll should be advised that removal of scrap

metal is prohibited without rad-safe approval.

In light of the objectives of the PACE program, continuous rad-safe
anmnnrt nf tha program is recommended to evaluate the radiological
conditions and hazards of any metal debris ané contaminated soil un-

covered oxr resuspended by excavation and other test activities,




4

s

4

’ riopeIn
e n orh g 1.
gw n 1}) /‘- - '."—/
Bl
slog«qo- "wp’th
’lo‘uqh -
D\
)
2 N
\
)
™ ‘u
Iy
ZADIOLOGICHL. SORVY
(Aeverr ot ey

o D O St )
J

75l OO0
[

‘7().)f\,h}

SQ000 -

Ib)-‘l‘ — *1077/

OF g.zmuJC TOY (v

r s}

P ‘. R ‘ ,"‘ L

Y
4

s o s B e e e e

) ad \\.\
”/-
'r’ Sf-.l‘.vh :
N ,",tJ
N |
\
N
' -r"
i Stholc \uo‘nu"“
NS o ' G (,9 “t’ R 1
, 45N
' NRSOPt 4
1R Jc.}nP Shwegle 7
0. \Snv\A ne 3 e £ /_
Lol iy b vl
=OF*" o é:o 0 the ,so/wlnl

/
.H.l lla W
G “““vbo;

om0

DR

’

*lloy” -

//"!

’DI /ln « lbbv /"

¥ ’DI' ‘:’/ t

oLt

N

7/9:)/7/

l
|
t
|
|

4 SOpkk

. |
_ALIED 600,




W Q \
AQ

N o)

S N L\ KICICh PoO S62 | \
\“ ‘\0‘ ?\_., (\_v('gk. c\" <G 2

r() |2r\.[

S pwelol debug g bde * soaasoMA\N
mela( contocl ‘SOOp-/u

’///BQ/OO{J .- —_

N
AN

w71, 000

7736,} 30 &

MoRo BuTIRL.
2Py Q (Tieon)
10¢ ANEE :
42D, 200 ‘.w...h_gm__.--..--.-ﬂ_.-_ ..-..-‘T...'.__..-.,,-__m ‘ e & '
. ‘ ! ;

T-DIBLOGICAL  SORVET OF EMITWETO ATDL-L R Q

~ . S 0

ARAMIT (SALLY) N i

. : ~ nY

. Juotw {9 74 oLt 20/ F ~ N

S M IS ER UMY ! Ludtum SCIaTe S Ci- DD A Y4

-— e



QD
B
. u\e‘a\. {or'“t -
W 129 OO, o
ﬁ“.,“\
\
\
= /
W 128000 A amp AREA

‘\

£ 114,000

F2pehs,

1L 0 %
n’h 7“&

Y TN AS VUTTL A "5'(’): -
RADIOLOGICAL SURNEY OF Bl OLL
BILJIRI (TILDA) aw DOJOMURSULA)

J DL 7. ! ‘) { opTL 3l%

; e
Suf’v(.\‘ INS Teuntine | DRV TCH T, ALC & QOND

£ /o0

A ROJOA
‘ : Q"“"‘/«R . xm.},\‘ - lu'fl-((}‘...

4.
o 2yl

\‘\
N, -
-UX

W

22

.
- e 1t =



11

7 /,07

71%&

. (;/\
\f/
Ay
2Rk Ty

9%

12405y, coaden™ R /
0. 5 /,\\i‘/ln ‘/f' yd

. 4 ," 49 X}
B Q e - AR Vaath
= ’/"\L' I.)JL(I v / T .
L3 e e e R e i i /s
Ge zal ‘n«, /.\ / /.
‘641,,“5 .

\

LT UL MO S WL \

.?dc&/_

W At no*u-\-
P

‘ > N
. - ' = N Yie e /
ADICTOGL(NL SURNVLY, ENIWETOE AzoL. L N N )

Nduty 19 7y - N \(\\K\fl;“)
X - N .
(JAML(> SENGES N v _
“ ALE 20N ESs AL 1‘&'0& ¢ anas (ife) " Lomﬂ'ug OFOf'L'ﬂSA(P N | \\ - > . , ’ o - 2
e As s'wwm v /’%m-lmr. X ) ' N o = -

\

L
' oS CiStS , L,/, ¢S ol SIGaats-Tey \\. '/' '
FILTRITS § hm,J Cv NT N2 AV Gy //\
) NAJd .)(:';, | Coatid, @) wWwie Samftt™ ) /// , . .
’ - 3421 Cif Lt e N .
GOt Lt —— - AW G ,/ N \ .
i \J 1 . -~ 3 /_4 -
, PROSHC Lot S 2( Qe Sotl sawple . .
L)

n"‘ ’ ) . Z
} Lol Vetadkr (rir) (Q‘ » t% ALL AL e pl EATIVE A7 e . o
: e YU . g WLRC T D/ P S Y
LN N\ | et

REVIICHE
CUMITONE @8 COMTIFIC LYATIGN]  wans DAT) Aniash A7 EXTER OR . ‘ CEN BTN easartem
ACECTICH WITHOUT BACAVATION: §F COVAR  MATEIUAL e Ve s } et e v 4 DY BETEILE
B ALL RLNATIONS  tuguas AN BAveD umcr A CLORD PRRRR LEVEL - - '
CIAZUIY AU FEOW  Tul. LT, BLAS (gu v 10,08}, - - SNGINEERE ¢ O™
b DATUM (8.08.00) 18 Adbaur. | 51, BILOW MEeM Luw waTek APMeas, ——— R R n REt
[} B roneer g e .
AU [PURUS SR SUNPERI SRR BERON Y e LT e s
S D S l -
[ e e 1 v




75

P

Fro a’/‘?:) ?d’/ﬂo

>

)
k

TN

\

QRL RO, B
Sia. e
/’unuou\u - ‘ N 4,
/ VAR
WA ERSS
1,
SN,

Q /wh‘.'f e (/

"

>

TR N

~
e

furENasy
paTAT s

vrusesie’

GURRNNTUSA
ISR I

= Sre {'“7'
e 4.'f{:;v.:»‘.~‘.. & o,
f nLy, & u.‘.‘ ’
/U /\/ & N

NNNNN

| \
i
LIPHVIEL  CTARANE WAL OFIFR-AGeD 8V EXTIANA I -
SCAVAT Grt 9 QNI WATL AL, ' i
A raras T AR BALD W & CioW0 ARCIFE L8 ] !
et run 4 e GAL fLH (0G0 19 G8) ] h - '
B pavui (Fa. 0} 18 Aemad b AY  RRaRsr tapatr Wru waILA ECRNE. | '



——

ANTHOR  BLICHS
g

o GEXLAL
LA itsv e
pnic”

"',/'SO,—J/O ‘}:,/t-’-_
o0

-
o

~

72 3jf/’ ﬂJV{

ad

~

N

30

——

/ N
’ "
e \
N
(/ N
‘,' ¢
& orar e
L -
[URTIRE Y
oRtE 1t
e1a. uolk
RV VIO VU
(ST AL REVIDIONS
LWILITIGNR  CF  (LIBHTIGC LTALONS WEIAT  DETIGUANED Y EXTERMDA wa | oeare stecarncn onp! are, A
WIBHECTION WITHCUT EXCAVATTW O SOVIR  1AATLIMAL, . —— — e bt : Oy - - - . .
© ) BOLAGES & MARVIR, fie
1 ALL FLAVATIONS SHOWAL ARR BAICU UPOH A  CLOGEDR IBECILE LBVEL T .
ERCLIY WU EROM  TRIL $TA. LLGIN (Rir 10.€B). — FNGIHELRS~COHNST I UTTY LS
5. DATUM (8L 46.00) 1 APPRON. § AT, LMLOW WCAM LOW WATEA SPANCS. — 819 00 pravia A ey e AL
4
- -— POGRATTY
- - — bt - le’r‘.’ 1
OFFICIALUSEONLY {_ 1 17 —— o ’ ST s




b g o e —
A e \ B ~
/ ‘O SEoi ‘)/h‘ ............. —
o~ TCn -0 e

et \~> //_ S—

Qe it e
//.',::,’l.. b

"“'lt(l‘) -
oy -
$h P /
/ T 9

/d.l-[(_ St e o //
Savple, .

‘-l(/‘v /l. <lc 'dm{»r

Cented T

AR I
W 30
.,nnl.

Ko I coabee &
QUi

L /" wl\

\ l‘\’)l, L,

S

N e e e l._,.__

~o

>

TR

e

3
S, L e
% s &
., »e \o
° o B
< N
: \.-;,‘ s \ - _\ / s '\/ HOTES RLVILIONS
oA LTUSA / n(tAN . LOMDTYIOHE G CLTHAIFIL SINTONI  WERR  OR7E e BY  ENTRGn wa | eate PR :

S \ . R < BN ELYION WATIICAT  BUCK/ATION OF GOVER  MATERWSL . — LTS &GN \ LR, Ine,
NN, o e A Sl ELEwATIONI Buint sue o A CLDENI  PACOICE LAVEC e fomme i0LI4IS G il e in
Coe .\-\\-' \ - y e R0 S ol 0 S ol S0 PPN PRI RSN ri v CUGINEFNS~CONSIR AL (1S

P L N . b B [RL0L0) b Asfao. [ BT WUIN EAN LN VATAR BPRINAG, - E O o aten sy PR




s ™~ . o LA // { “y v
. / [’,, r)I/ .\-. . ,‘.‘ ' 10’ . s V
AN / l.)l"f/‘\‘ e e e ‘ K_‘/ . \///; 3‘(\ \
X A7 > : e
N // /"C" 1() 1/ ““/
N e p
/S . - . -

A\
/
“,?
g
b/ (0 7€ é_f“

- e %

I'd
Y

BN . RN e ~——
N K . ™ DI “’L/.luv v L W1y *
~ ' K o A s ,

N
/
~
3e0v/%a3

GLNERALCTTT7N
£XPoSuAL /7
ANty l]fl'\"(?/
1520 pé

. '4/"\
/ .~
/ —
o 7
Na\n) "."
1%wr“ (e
ks -‘Li" .
il (024
1w e
¢ //& o
\ e e /V“
7 g
g - ﬂ\,")l" RN e . ?
oy P e T e RS .
// ) K’ wigin _"7‘“»)\4) \\ - 16 \") 1 . s /
L - kol b P ol
— - /"” GO[v :l“' P S 5 T d
— -~ P . - ;
o CevTey . A
// ~ . . ” P
— / Ly ' sl weves? "
- / — . § \, BT % -
N s 7 [ gt N \ C(l o l\ (A ey oo b - .
N / ' / o weanm W\
' . ‘ 28 < AR
E '7 [. -t S
7 J b
. “ . /
N : _ AR
\\to " N 2 ) \ . —~ AN
Ve /, e 1 B Ve e T AT T e T
"L/ WAL J “\, i " S
REVISIONS e
" Ac‘om;rnn OF  [OENIEIG  STATHND WPRAR  DRTE “Aiis eu N ENYRINGA ‘((‘\{‘ / co v emme—
BOVECTICH  WITIIUT e, AJAI O O UULR MAA T hAY [} -
£ AL ruv,\v-ouv Criera, ne  BALDUL om, ot CLNELE Fagritl LEVEL ((, \,IIN.I b
PIE Yol g A e idy Lu ey (n. 2.93) . T
% uanma {ee, unn.») I APAROU. { ST, SULIM MDA DN WATLN 6B, U‘L‘“ (N (/’,\ v S




RS EA T8
& orr
SR 1]

NOTVS
RGN
1 cmamrt O e Lantems WEE ol
’MC"I(’I W.‘W (I(AW‘AO‘A - cost™
A 23 et l\.l‘)ﬁ‘“’l. ﬁ:&l-t‘ L d pread [T » ‘le‘h "’:\5‘ b Ve
ot MRV R L IV X (uuooq
1o ArTASE- yre O et W ¥

Rl vo.00}



\ .m,;\
\ Nz )

N I\U é]l.a

mell de J riy ¢
i~ 2%V ¢ l,~(.n

[ NIRRT Y

(.vmn fml (.

Seos vave, fJa§C

/

N Na
= N 15, 3. D
. : . mikil cwoabeel \“‘"““‘4‘: - NEX B K bl/' e 4 ,
\. o5 m i B pr@; P .
\ Soe
\ x Ry B
. A !
. A4
\ ) g
s Vs
. J/ LPIC I :
P » ,,"..»V . b 2;‘?‘ 1% h !
3 g 2.
RS LA :

e e ETp . 2

\/\/\/\Lm.lﬂ >l N [ ) AEvezions

\
. S bat - cue
. SN - Y1 TR S, " COUDITICRAN OB ACIEHTING  ATATIOHNS  WERR '\!""ln\t-n(') DY EMYERLM .__.v. _:.L A._.::_“——:.
, W T \‘ N / N . WIFELTICN  WITHOUT  BsCAVAT'ON 08 Cowri WAiP
N . TR N N ——
N - . t B AL 'LIVA'V ('40 RA ARF. BATTO A CLDAAL  Prelida LeVEL
PaN - \ cemguy FODNA THE GtA. RLGIN ((I—l .o .
i s DA lu.un»l 19 avsacu. § . BeLoW MEAN LuWw  waTaR SSRGS,

] OFFICIAL USE OMLY P

ST e
MaitauCio. s

OO €O
[\rI‘H(N‘-C:\

e e e =




N . . ‘aLe
¢ S

R

(Y
. lr(‘ 1‘_\ f‘{.\
A . i ;'~.\r . Gl

GUY ANCHGR  BLOCKE
GURrIN A KY

RN —Nasla cor bt 202 L
/ . . Pk +
/ i (""‘ ()\T“n:l‘\ (U-\’\u* [LLDi.p"n.

e : e ,,_\ "

/ Lo Y e ntarse

Ry

s >
”
a
=
L,
rd
s
AN
\«
7 i
& %
- ©
>
K o,
> L
e .
et i v
: . e e . P o
[NEEN . 1 . RN S L CA LB
N - v : Yord A, A b Coistrd R ERETY € STATKONS  wrne LLIteardD ey Lermon
\~. . Ve OEEAN . SN WAICYION  WITHOUT Lwiavabion 68 Covla  MaTEA .
. . . VA g L. RLEATIONS et LUE BALLO, UMl [ €ONFD prrCe Lewel e e =TT . . .
Y \)( \ i I QARG VAR LT e Al B | ~l.. l:.cu. u,-cous\u Creng
N LAY o . " . o e Y
\ PN - 5. bamas Lot 0.08) 8 Aoman. | T kaluwe MeAl LUV waER BeAthias, e e - * - el




RN ki N
SIA 20V, N

(T TENE

\ an rrse
sra v

ONETNNOU.
: won e
a3 e e

.:“.'.?"3 o — "‘"‘“:/)

S—— ”
:""'k\j._' RIS aaas
) ves T (ouu. /
.'\ R
\. o

l- !'!‘\h“l'l'll'l (3 SEMTIPIC  STAYIQNE  WITL DYDY eRTereCR
WORACICA)  WITWAE NCAVAIIGN OF  COVER  WATE 1AL

2. BLEVATOES  fuDWee ANN RATAD LAV A Cosn e
A A AR o Wi (e cwcm,

W

0 oM 6L 0.07) 1 asmion. |51 BELOW  MEAN LoV wATHR Loudeet

[ s e v

LT
ERTNN

“wasase”

|

“UnessnL ]

'[/‘b-(l( I’ I //
AL
Nnt 4

NV (,ww((' ‘/
.m'o ) )

A ‘y\ /—»\.I
s - T T

N(‘ p\n’) [tv’( .




/
AN

aaetupcnra
%A 132 M
roca camn,

(;&Lxul o ¢

PTG WT‘ ~l
/o _Cmed
unoians y =

\\.._,. e

\
\
|
/
l
n
1
y
|
/

'
o=

N
N
~

-
>

~

\

e \\)
=
\\ ~

\

\
"

!
* . : - '
.;W—' \N‘—.\—Nm:"/\ < \__\" LL/V(- ‘t i “ r‘>‘" / T ‘"7 - A’“‘, 3
PR \.______' . \\ YOO MATLL Sy e ° S : .

e TR Ba3RY W 'tl A £LOGRD  PuelaE ARG
1. KIAL RGN (Pus ")

Pevea (ee e 0.0a) 1) avrnow, { ¥ SMOW LA LOW  WAIEA SARANIS,

, .
—
Ris T ’
N VR bt A e DrTetn | K erTonin .
nclb'l\ PRI R AR St B AN
g o
.




.’.I'A',v (fl'ln. (7Y r
/ ‘: L\f l \./g:u

K .,-”;, .
: »
oo
;.  I /
\
L
[
IR N \
!(',l Yy
Wl
e ,
AT 2
s ,
P N ‘;

]f\('\v(p{ “d,

“w, '.1

B




™ fots

e AL &8
W aea

EALTENE A<
BOUD LI LGN ~

o e
'\g:.‘:- Ve -

e
743

HMARQ FA K
[T L
ewo woras. - T

3/0?/

o 7

1 \‘1-.-1:“.'; - St (/( 7 N
\ . .s’) o\
NV \ T Ny
- Y ¥ ‘ S‘If'l/‘_‘ x l"*;

PRI oY
S

‘4’ Tapnrnong

r
»,

139

[N

5’] - nS‘\L‘\‘:. il - e

EIRENTY

e 20 omrBaaUIR saAEs 7O 4 T SFATIONS.  ANL UMUBARLR.
D8 VY VSRS G1N AYATIONS. ALl LAGAMLE. .~

- : N - N 5 N
L A G O O N ’ '
v N .
.
. :
N N t
N ’
.
~
N
AN e
€, o2 *
L5 (3
X K
S . .
LY »' o
~~~~~ - - . S e e et o et e 0
[N .
i POREEAN Feer A RA SLI G en 0 ue RE v
T . ( R Nt 1oes e e g e s
- - . N . . Al .
\ f g N, . % taioee friaas Y
. . ‘. N, L

e



o, s,
Y, Awesvaio
Yy Yae o,
o+
»
N

SR
NI N
. Y

PN

+ \"‘
- N

e e e
;

A
..I/
g

T Sk e

[PEATIR

.

wv
474 3008
vkt N

o
¥ ‘\»
\ X
: "\ v y
'3
P
M e e,
ELIANETL Yy
.
~
P
s
AR OUYSALL, -
RN i

0N
m

cuirarT )
'\, ATy
QLIS

fnameouRe
LI T

'/ smisana

e vaae ann
NN Y
e e \ .

£

reean SN
. T

N

/’\»'

CrhFs ey Al EuTriieny
SR N YR IR

A L R T SRy
reasr (e o.on).

Bt (€00 3.03] 13 aFEam. yEh RGO VEAN Le NATER 30U,
s v

B NI CeRe AcmA AN GQIAagsh O,
R P RV

L.
Tare

ia
Pty

N,
N RSy
N R

N, GraghAie
\\ N .

Y
AN
¢
e
N
%
<
AY




oy
A\ .

~ .
. I
PRI
r. ' -’nil \‘ N

L blocl .p/f.'«"f

[2%

(‘v. o

1

T ar

Mo

AvaTidy ae

Sl BLY vALORML el
c3v L) Stal

Eofeaaries

aurany

}}(',;{(.4-1L

/a'léu'\nr (WY ONNE)

LN MATEAAL.

edr R WA SD UPOH A GO0 EAKGILE LRVAL CIRCUIT BUN
(ev s o aas).

CEISALUNED  BY EXTCRICN INCRECTION

o » “ -
UV BEYWCRMET
JuN WE N

Pt

WALE AR TTAL TaLNe
F e, \

(b

\

COtAL Ruaw

‘J-L‘J\; e ol o A --‘»\_\

sy

/

Voo ey 12 Bl

i 1L.tA

i~ g.,'f\’/iu- io i
i L

Sive S0t Ly
e T N

‘V‘ :")L“-c “

SOAROT A AL 3000
PR  S
wur es e, UIARLE
VAR Y .

[} .
o T
&
PO R LT S PRI

s nrae
~

Y ane)

ALl S0nNaLs

‘¥
o e iy

ol
4 3ot

vi
Voo

',‘\} e




N ) o .

N

LN

l

s e f AT~
e LT

c.

[1EW

0 g

reem ia. gad. SRR
. e e

// e s
ks 5 a0 G

l‘[ll ¢ [N

;

| NCiLT I R TII L AR L PIT et '~(// .

‘ ety v Luddony ol

| S0 0 3 Pt S v L, .
, T TR

[ | ‘ |

| . :

' :

. Cae ARG D Y dKELE A e (TIOr )

' v N )

GETH A IR DAL L it A




e AL .wm

ey

CEERAnsoa

el

~a_

(21

b

-

«-.'T.‘“'_\.

usnpani s noe,
IS, FIEMD CAOLS

oewieG wiaL 121 01
LV TIIN Ny

RV

.- aC Laan.
RS TEIN

FECT I

e

tLay s 0

A e

ERTY
Leerianen

PO ST

AL gTinng . ™
\

wy

PRy P 1"\ Arv,

|l
. \,.\. e oy
o, -
> Q

\ e

Unssasty

(37

o
fiow

TR
v
PARDTAZIC §va, 363

niv e

/ WP MLt

i



; ALUYM A STAL 1320.0¢
(RIPNTES 3

e e —

) .
——— —— ”'\'u - ““ iR 3
C ) —— o~

——— ~

-~ 2 N
— SO, SLAS WiTes '3
TN W] 7

SRR

"
ey
L TN
- 8
~/ PRI sra. ang
. nat av can Cucsfia
. ATrna:
YA B 0N BOL EWNY fhnuo
. | e, PaT Lese
.
o €. s asr o '
T N,/ ! : R - ’ ;
Bwsoa G, NS men 4 vesa Lsianoracs sea. o .~ Y
. [ L BN o
.
) ~
] . .
: : PN
A G O O N
» .
<+ T
e e e e - . e o |
.
.. ,
, - € RLPLE A TTOMGHA MERR G TUANRRD OY LR T ol
v, LA LOTANAGR B0 COAR MATL Al -
. . RNV Lo SLL EUEW TSR Lot &g Dhat b U A CLOLID FARCHLA LEYTh Gk d Aud FrOm
. { R D AL npmaT (Fus b a4s), ’
. b ) { N
i ‘




i N
W stoames aaLe N\
VUY Amasess mue, T )

y
\
|
/

/

N

\

sere veLn
ey

/7

\ ,
/ -
WY AL £ 0% ~ Ve
VuvaG LIAL 1910 N .
WD STAC PMILO “wiviasiw Tty b N
Uwarna, /
\

e o e et e e i - Sy B ;
Ol e . -
o f Che e
,"l . s Ve
. ' t.
(R Sam T : [AERE W AR ([




/—Mw
Ceriz, tuocs

Mran  mmtAL




— . .
\
o i 4 Y
o Sag Yy K
. % kN 34
- . st oo oqu
. \\ < » o
L - \ \\ ,
, \\ s
- . K
pS
/ .
. N
/ N
. , <
DA AL 1538 K v
TN, L o To(rea s omw) / N H
e A T ; WmusiaLe. / . \
: S O e 4
a o s TP YT
/e J
N
. . oy e a1 o " ot it « st — o / // . [ N
. T 0 o , [
' *r e o . . Uy
] Ay / PR a e
. . : n o .y
' ” 0
' - . : W A, Yy FRITY TSRS CRETUT BN LY S
! ™ 2ENY RICRIEA] [T ¥
' L, b A
' ., t \ ' .
\ N
. O ¢ E A N )

’

$ R PR VNP TN T g

- K

’ \ \‘ s / _wovata GraL denos
UNDVA LS .

)

~ K B e e

2 ' i
. . e ' Lnnto Tom marenal (Cuss 800 e L) Atar fnopeny @
. - - . !
> ) | '
,
, | , N
. i .
) . for] e e '
o . - |- _'f' - S
X l ' , t F T ' ‘ ‘
o . b ! to
" HE




