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1. Subject conference convened as scheduled. Summarized minutes of the
conference are attached (Encl 1).

2. Conclusions: Based on the discussions and agreements during the con-
ference, the chairman concludes that:

a. The radiological data presently available does not permit an
accurate refinement of the scope of work involved in the cleanup of Runit
Island.

b. Additional data, both soil profile and in-situ survey,are required
if the estimate of the volume of soil to be excised is to be refined with
any degree of accuracy. The greater the density of the data obtained, the
greater the accuracy of the refinement of the estimate.

c. Great expenditure of resources solely to define the scope of work
in Runit Island cleanup is not warranted. Such an effort would be self-
defeating.

d. To a very large extent the effort expended to definitive the scope
“of work in Runit Island cleanup can be done in such a manner that it will
directly contribute to the effort required for certification of Runit Island.
Such effort would be necessary in any event and can serve dual purposes.

e. A coordinated program should be established and conducted to
simultaneously define the scope of work involved in Runit Island cleanup
and contribute data required for eventual Runit Island certification.

f. Plowing and/or mixing are not desirable or suitable techniques for
meeting cleanup criteria. Both could be used after cleanup but must be
carefully considered and justified.
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3. Recommendations: The chairman recommends that the following program
outline be transmitted to Commander, JTG for execution generally in the
sequence listed, although some actions may be performed concurrently based
on availability of assets.

a. In coordination with ERSP, establish, survey and mark, a 50 meter
grid for the northern half of Runit.

b. Utilize FRST, other resources, and portable field instruments to
search out and remove very small “hot spots” and plutonium chunks on or
near the surface. This effort should initially be confined to the FIG/
QUINCE area, concentrating on the areas shown as D level or higher concen-
tration on the YVOWIE (Runit) June-July 1977 aerial survey. This effort
is visualized as a locate-and-measure and shovel-and-bag operation. It
is not intended to excise extensive areas of surface contamination. Its
purpose is to attempt to pick up milligram and larger particles of plutonium
concentrated in very small areas, generally less than one meter square.
Removing such very high contamination level spots should reduce the size
of the areas which in-situ survey will characterize as greater than 400
pCi/g, thus reducing the volume of surface soil to be excised. This effort
should be carefully monitored and if it appears unproductive, should be
stopped. Location, amount excised, and estimated activity for each excision
should be recorded. Excised soil should be stored for crater containment.
If the hot spot extends deeper than about 25 centimeters the area should
be treated as in f below.

c. If resources are available, the effort outlined in b above should
be tried in the Cactus crater vicinity. The test should be in the vicinity
of USAF-RHL sample sites 9, 10, 27, 31 as shown on the Runit data map

1 (previously provided). This effort should not be extensive. The Cactus
I crater area does not exhibit the same characteristics as the FIG/QUINCE
1 area. The effort will probably not be productive in the Cactus crater area,

I
but potential gain justifies a limited experiment, provided sufficient
resources are available not to interfere with other operations.

d. Using an lMP, conduct in+itu surveys on the established 50 meter
grid, to define the size of the areas contaminated to levels greater than
400 pCi/g PU 239/240. In order to minimize risk of contamination of the
IMP, this need not include a detailed survey of the area within the 400 pCi/g
isopleth. However, data taken should be directly contributory to the full
survey required for cleanup and certification. This effort should be
confined to the FIG/QUINCE area and the Cactus crater area as indicated
by the contamination isopleths on the YVONNE June-July 1977 aerial survey
data.

2
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e. Using backhoes, FRST, and other resources as available, perform
soil profiling surveys in the central area (between FIG/QUINCE and Cactus
crater areas) where no profile data is currently available. Ten to 15
profiles should be sufficient. Location and spacing of the sampling sites
must be coordinated between JTG and ERSP and must lie on the 50 meter grid
lines or agreed subdivisions thereof. Sampling locations selected must
directly contribute to data required for cleanup survey and for certifica-
tion. This effort should be initially limited to those areas selected
for stockpiling contaminated debris and contaminated soil. (See h and i
below for sampling techniques and analyses.)

f. Using backhoes, FRST, and other resources as available, perform
soil profiling surveys in the FIG/QUINCE and Cactus crater areas. Sample
locations and spacing must be coordinated between JTG and ERSP and must
lie on the SO meter grid lines or agreed subdivisions thereof. Sampling
locations, insofar as possible, must be directly contributory to data
needed for cleanup survey and for certification. This effort is intended
to determine the physical limits of the subsurface contamination pockets
indicated by soil sample data at sample points AEC 104, 111, 112; USAF-EPA
16, 12-1; and USAF-RI-IL8, 15, 32, 10, 31, 27 and 9. If possible, this
profiling effort shculd await completion of the in-situ survey of d above,
but this is not a necessity. Profiling can be done before or concurrent
with the in-situ effort. It is envisioned that this profiling effort will
use iterative “one-half distance” techniques to establish the size of the
subsurface pockets showing contamination levels in excess of 400 pCi/g
PU 239/240. (Use of the “one-half distance” technique should not imply
that the contamination can be characterized by a mathematically continuous
function. Random discontinuities must be expected. See Encl 1.)

g. As resources permit, continue soil profiling in other areas in
northern half of Runit. Sample locations and spacing should be directly
contributory to data needed for cleanup survey and for certification as
well as characterization. Additional samples should be taken in each of
the three<areas, FIG/QUINCE, Cactus crater, and the central area. The
objective is to further the assurance of presence or absence of sub-
terranean contamination. If pockets of contamination are found they
should be defined as in f above.

h. Soil profiling operations will be subject to continuing coordination
between JTG and ERSP to ensure maximum usability of data obtained. In
general, a profile site depth of 120 cm will be sufficient. However, condi-
tions may dictate greater depth, particularly near Ground Zero locations
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increment should be 20 cm with
20 cm increment. Location of

the 5 cm sample within the 20 cm increment to be coordinated between JTG
and ERSP. Local conditions of interest may dictate additional samples or
change of sample techniques. Such changes are the prerogative of CJTG in
coordination with ERSP, subject to availability of resources.

i. Soil sample analysis should be done by first characterizing samples
by a gross exposure rate gamma scan in the ERSP laboratory, if possible
gating for60 Kcwgamma from AM 241. Samples which have very high or very
low levels of contamination, as shown by gamma scan, may be set aside.
The intermediate level samples would require further analysis by gross
alpha count and by additional radio-chemical analysis of approximately
five percent of these selected samples. Variation of these procedures
is the prerogative of CJTG in coordination with ERSP. All samples taken
must be properly identified for possible future analysis in support of
certification.

j. Runit characterization soil sample inputs to the ERSP laboratory
must be restricted in order to not interfere with other cleanup operations.
Daily sample input of 50 soil samples can probably be supported without
interfering with other operations. Final adjustment is the subject of
coordination between JTG and ERSP. Resources allocated to Runit characteri-
zation should be adjusted as necessary to maintain work flow without labora-
tory overload.

k. As resources permit, transects should be cut through all berms
and mounds on northern Runit. Soil profile samples from such transects
should be taken to radiologically characterize the contents. Soil profile
cuts below the original surface may be required in such transects. This
effort must contribute to cleanup survey and certification as well as
characterization. Such work in the Cactus crater ejects lip should be
done only as opportune to other necessary operations. Major effort to
characterize this ejects lip should not be made until extent of entombment
area is better defined,

1. It is recognized that soil sampling locations indicated on the
Runit data map are only approximate. Specific coordinates by the local
grid system are not available, Locations shown on the Runit data map
are the best presently available and on-site location must be done by
scaling from the map. Coordinate data available has been provided sepa-
rately.

i
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m. CJTG must provide adequate priority for resources; logistics,
transportation and personnel, to ensure smooth operational continuity.
Priority should be second to Lojwa and Runit construction and equal to
other radiological cleanup operations. Work schedules and immediate
priorities must be set by CJTG in coordination with ERSP and other organ-
izations concerned. The Runit characterization efforts outlined in a
through f above should be considered as a part of the beginning cleanup
operation and given appropriate priority. Target date for completion of
data acquisition resulting from a through f above is 15 January 1978.

n. Stockpiling of contaminated debris and soil from other islands
may have to be adjusted from planned locations to avoid interference
with characterization of the FIG/QUINCE area. Contaminated soil must be
separated into two stockpiles: one stockpile for soil excised from areas
contaminated to levels greater than 400 pCi/g; the second stockpile of
soil excised from areas of lesser contamination.

.

1 Encl
as

CHARLES J. TREAT- -
COL Ord C
Chairman
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MINUTES OF CONFERENCE

1. A conference convened at Las Vegas, Nevada, 4-5 October 1977 to examine
means of meeting requirements for a more definitive, quantitative character-
ization of the scope of work involved in the radiological cleanup of Runit
Island, Enewetak Atoll. The message convening the conference is enclosure
1. A listing of participants and observers is enclosure 2.

2. The conference opened with introduction of participants and observers,
and brief remarks by BG Grayson D. ‘l’ate,Jr.> Comnder~ Field command>
Defense Nuclear Agency, and Mr. Roger Ray, Department of Energy, Nevada
Operations Office, DOE Project Officer. General Tate stressed the overall
importance of Runit in the cleanup, the necessity to obtain a better
definition of the scope of work involved, and the desire to explore alter-
native methods of meeting cleanup requirements. Mr. Ray addressed the pur-
pose of the conference and the possible alternative of performing cleanup
of Runit first in order to determine resources remaining for use on other
islands of the atoll.

3. The chairman briefly reviewed the background of the cleanup, the
cleanup requirements, the plan of operations to achieve cleanup, and the
specific problem relating the scope of work on Runit to total resources
and the availability of resources for cleanup of other islands (enclosure
3). Mr. l!!cCrawquestioned the FCDNA position that cleanup of all soil
contaminated to levels of greater than 400 pCi/g is mandatory and has
priority over cleanup of contamination levels between 40 and 400 pCi/g.
Mr. McCraw stated that the intent of the AEC Task Group had been to place
both conditions at equal priority so long as resources were available.
LTC(P) Sanches read an extract from the AEC Task Group report on this
subject (enclosure 4). (More explanation of enclosure 4 can be found
on pages 8 & 9 of Appendix III.) (See also enclosure 7) The chairman
reiterated the FCDNA position and the fact that resources are constrained,
limiting the total amount of work which can be done. This condition
forces consideration of reducing the scope of work involved on Runit
and the placing of priorities on tasks considered to firm requirements.

4. Dr. Branlitt reviewed the available data, how the data was obtained
and showed views of the island as it appeared during test operations and
as it appears now. Printed data is enclosure 5. There were discussions
of plutonium/Americium ratios, plutonium 238 to
and uranium contamination levels. Dr. Bramlitt
on the Erie test site and sampling methods used
Runit.

plutonium 239/240 ratios
reviewed the work done
on areas of southern



5. The chairman asked participants to consider the question of what
can be concluded from the available data and whether that data can
lead to a better definition of the scope of work under conditions
prevailing on Runit Island. There were discussions of the methods
used to obtain available data; the relative degree of preciseness of
aerial in-situ survey and van in-situ survey. The aerial survey
technique integrates readings over approximately one hectare each
second to approximately three centimeters depth. Aerial survey iso-
pleth lines are probably limited to an accuracy of : 100 feet. The
in-situ survey integrates over a field of view of 68.8 feet diameter
and approximately three centimeters depth. It was concluded that the
data presently available would not support refinement of the scope of
wor’kinvolved. Further data is highly desirable.

6. The chairman then addressed the obtaining of such data. There was
discussion of net’codsof measuring both surface level and subsurface
contamination levels and the specified removal criteria. ?Ir.McCraw
read extracts fron the four removal criteria contained in the operations
plan (OPLAX 600-77) (encl 6). Miss Barnes stated that it would be
impossible to reach even the 50 percent confidence level of not having
missed significant subsurface contamination.without doing much more
profile sampling. A lower density of measurements would result in lower
confidence in the estimate and a greater error term. For example, to
find a particular region of contamination two feet wide, under worst
case w-iththe seam parallel to the grid lines, would require sampling
every four feet. To provide such characterization would require comtit-
nent of substantial resources.

a. If the characterization is done on a simple yes-no criteria
i.e. contamination exceeds a specified level, the sampling need not be
so precise. Using the highest contamination level recorded on the
island, 3200 pCi/g, Dr. Crites demonstrated a calculation showing that
a pocket of contamination which would average greater than 400 pCi/g
over a 21 meter (69.8 ft) field of view would be approximately seven
meters in diameter. Thus sampling on a grid of less than seven meters
should locate such a minimum pocket size subsurface contamination of
interest (see aLso encl 8).

b. There was discussion on the one half distance technique for
determining the presence or absence (yes-no) of subsurface contamination.
Available data indicates only a few sample locations showing subsurface
contamination at greater than 400 pCi/g levels. Sample locations are
spaced on approximately a 200 foot grid. Moving one half the distance
between greater than and less than sample points iteratively should
provide boundary definition of contamination areas of interest (see
encl 8). This investigation would be limited to those areas where



available data indicates hi:h subsurface contamination levels, thus
reducing the effort involved. The “7 meter” criteria would set the
lower bound of the iterative half distance.

7. There were discussions of techniques for taking profile samples
centered primarily on advantages of backhoe versus auger. During
the Erie test area investigation 40 sample sites were completed in
about 10 days using the backnoe. This was accomplished in spite of
the delay imposed by operating in anti-contamination clothing as
rsquired by rad-safe procedures. It was concluded that the backhoe
was probably faster and provided more precise sampling.

8. The chair requested participants to address the northern half of
Runit as three distinct areas, the Cactus crater area, a central area,
and t-heFig/Quince area, and what sampling should apply to each. The
consensus was that the Cactus area, showing high levels of subsurface
contamination should be treated as is the Fig/Quince area, i.e., one
half distance yes-no sampling in the vicinity of locations showing
high subsurface conta~ination. The background history of the central
area provides no reason to suspect high subsurface contamination in
that area. Therefore, sampling in this area should be limited to a
few confimatorv samples sites in areas not covered by the available
data. (This probably amounts to something on the order of 20 sites
or less.)

9. The ejects (lip) of Cactus crater presents a special problem.
Past history and available data tend to indicate that there may be
high subsurface contamination below the pre-detonation surface level.
This level is now buried under the ejects. This condition lead to
a brief explanation of the cratering operation and the possible extent
of the area to be covered by the entombment. Consensus was that this
area should be considered after a better knowledge of the extent of
the area to be covered is gained. If the area is to be covered by
cement/soil mixture no further sampling is needed. If it is not to
be covered, then sampling should be done to confirm presence or absence
of greater than 40q pCi/g contamination levels, both in the ejects and
below the pre-detonation surface.

10 ● The method of analysis of samples was discussed. It was agreed that
a gross alpha count was probably the fastest and simplest method to obtain
the yes-no answer sought. This would not define the isotopic contamination
content but would provide a base to be supplemented by radio-chemistry
analysis which would provide the isotopic content and should be correlat-
able to gross alpha count for any specific area.

3
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11. Discussion turned to sampling increment to be utilized. Increments

discussed included the averaged 10 centimeter depth used for most of
the available data; averaged 20 centimeter depth, basedon a nominal 6-inch
cut capability for a dozer; and 20 centimeter increments with a specific
5 centimeter sample from each increment. The operations plan specifies
5 cm sample depth because of past experience at Nevada Test Site. Five
centimeter depth samples will be the basis for certification of the condi-
tion of the islands upon completion of cleanup. Discussion included
the advantages and disadvantages of horizontal averaging-ve~sus vertical
averaging for sampling. Consensus favored vertical averaging. Discussion
also included the capability of the laboratory to analyze the samples
produced. }laxinuncapability would be about 150 samples per day for gamma
scan and gross alpha count plus about five percent radiochemical analysis.
This level would not permit support of other operations. Other operations
could be supported at levels of 50 samples per day input. It was agreed
that gamma scan of samples at the laboratory could be used to select
samples for analysis. Only the “hot” samples would be analyzed. Other
samples would be held for future use depending on the outcome of the “hot”
samples analysis. This technique was favored over using gamma scan on
sample site sidewalls and only sampling “hot” areas (see encl 9). This
concluded the first day’s discussion.

12. Discussion resumed on 5 October. The chair outlined the two
incremental sampling techniques discussed and proposed adoption of 20 cm
sampling increments with a discrete 5 cm sample to be taken from each
20 cm increment. This technique should suffice for characterization and
may also meet some certification requirements. The proposal was accepted.

13● The chair requested the group consider depth to which sampling should
extend. Consensus indicated that a depth of 120 cm generally will suffice
but that the option to go deeper should be left to field personnel. It
may be particularly desirable to go to greater sampling depths in areas
of ground zeros, in burroor mound areas, and in ejects areas near Cactus
crater. The backhoe may not suffice for some of these depths (greater
than 10 feet) and other equipment may be required.

14. Discussion reverted to the sampling grid to be used for characteriza-
tion. Mr. Church proposed, for consideration, a 10 meter grid for the
“’not”areas (Fig/Quince and Cactus crater areas)> and a wider spaced grid
for the “cool” area in between. Several members indicated their support
for the half distance technique for initial exploration with grid size
to be decided later based on data obtained from initial efforts. This
lead to extensive discussion of desire for data versus reasonable expendi-
ture of resources and purpose and extent of characterization. The chair
maintained that characterization should be limited to determining the
extent of known subterranean pockets and the
tion areas. The effort should not extend to

extent of surface contamina-
exploration to locate other



possible subterranean pockets. Mr. Church stated that the available
data was not extensive enough to support a contention that other pockets
did not exist. For purposes of certification there would have to be
additional data taken. The same method of obtaining data for certifi-
cation applies to all islands. This consists of in-situ and surface
soil sample surveys, and investigation of suspected burial sites,
supple~ented by selected soil profiling data. Obviously, the greater
the density of soil sampling profile data, the lower the chance of being
surprised later in the cleanup.

.

a. After extensive discussion, the following was proposed and
accepted. The northern half of the island will be gridded on a 50 meter
grid. The “cool” area will be sampled first in order to characterize
the areas to be used for stockpiling of soil and debris from other islands.
Approximately 16 to 50 sample sites will be required, depending on initial
findings. Areas are to be decided based on stockpile locations. Sampling
transects should be cut through the mounds in this area to characterize
the contents thereof. Characterization of the extent of subsurface pockets
can use an adaptation of the one half distance technique, working along
the 50 meter grid lines. Density of other sampling in the “hot” areas
can be decided on basis of data obtained from the “pocket” investigation.

b. Use of the standard 50 meter grid will permit use of data obtained
during characterization for consideration for certification. Although Runit
will be no different in method for certification, the history of the island
and available data do indicate a probable requirement for higher density
survey than nay be rgquired for other islands. This led to a discussion
of the advantages and disadvantages of placing contaminated stockpiles on
relatively uncontaminated areas. It wouId generally be better to put
contaminated stockpiles in areas known to be contaminated to similar or
higher levels. The “cool” area requires relatively few sampling sites and
to place the contaminated stockpile in the “hot” area may interfere with
the characterization effort.

15. It was agreed that when resources permit it would be highly desirable
to use one IMP to further refine the area cf surface contamination to be
removed. These areas are defined, in the Fig/Quince area, by aerial survey
contours. The Cactus crater area is not defined. In-situ survey refine-
ment would assist considerably in refining the estimates of area, and
thus volume, to be excised. Mr. Church proposed to use the IMP only to
move in toward “hot” areas and define the periphery of those areas over
400 pCi/g. This would not be a full survey but would refine the area
boundries and would avoid risk of high contamination of the IMP. There
was discussion of use of this “peripheral” technique as compared to a
full survey. It was agreed that the peripheral technique would not totally

. ; .-,.--i.-



define the surface area but certainly should provide better estimating
data than the aerial survey. Used on the grid lines the characterization
effort would be directly applicable to the full survey for certification
and, thus, is not wasted effort.

16. It was recommended by Mr. Doles that the FRST and field instruments
be used to search the Fig/Quince area for very localized “hot spots” and
“chunks”. Removal of such spots, by shovel and bagging techniques, could
contribute measurably to reducing the areas measured to be over 400 pCi/g
by in-situ survey. This should be done prior to soil profiling and in-situ
survey. It appears that the overlap period for FRST members would be an
excellent opportunity to conduct this effort. It would contribute to
training with a meaningful effort. This may also apply to soil profiling
efforts.

17. The question was raised whether soil profiling in known hot pocket
areas would disturb the validity of the in-situ survey. It was concluded
that it probably would not. It would be desirable to perform the in-situ
survey before soil profiling but this is not an absolute necessity.
“Hot” piles from soil profiling can be shielded from the IMP view.

18. The cost in resources and time required was addressed. It was
generally agreed that these costs can not be accurately assessed at this
time. Density of profiling efforts and of the in-situ survey effort
depends, to some extent, on the initial data obtained. However, the
effort does not appear to be excessive. Additionally, as proposed for
conduct it largely contributes directly to effort required anyway for
certification. Thus only minimal resource expenditure is devoted exclusively
to the characterization effort. The efforts which may not be directly
contributory are the delineation of the subterranean pockets and the FRST
pick up of “hot spots”.

19. Mr.Doles asked what priority would be given to this characterization
operation. He indicated that without some priority the operation would
be only sporadic and require a long time. The chair replied that this
operation should receive the same priority as the beginning of cleanups
on Lujor and Boken. Hopefully assets available would permit simultaneous
work on cleanup and characterization. Mr.Doles expressed concern that
much time would be wasted unless the characterization effot had priority
on logistic support, particularly boat transportation support. The chair
stated that priority within reason would be afforded to ensure as smooth
an operation as possible under circumstances existing on the atoll.

6



2(-I. The group discussed time frames and future meetings. It was
agreed that 90 days appeared to be a reasonable target for obtaining
data for the characterization. Data only for certification could
be obtained during cleanup of Runit. The group would plan to meet
again, at the call of the Chairman, after the characterization data
is available.

21. The chair addressed the question of “plowing” to further hornogo-
riizeRunit soil, thus reducing the !’hotspot” concentrations. Mr,Yoder
stated that cleanup experience so far indicates that we have had to go
back repeatedly to cleanup to new, lower levels. Plowing will simply
make such future cleanup more difficult and he strongly recommends
against plowing. Further discussion indicated that plowing generally
tecds to lower average concentrations, and if the primary problem is
air resuspension, plowing may help. However, in the specific case of
Runit plowing might result in increasing surface levels by bringing
subsurface contamination to the surface. This condition would be
worse than doing nothing. It was generally agreed that plowing should
not be used to meet cleanup criteria. After cleanup plowing may be
considered to further reduce concentration in “hot” areas. However,
if plowing is used, for any reason, it must be fully justified and
defensible. Plowing should in all cases be kept shallow, on the order
of six inches.

22. The concept of limiting disposal soil quantities by spreadins
lower level contaminated soil from other islands on Runit was discussed.
It was agreed that leaving such soil uncontained on Runit was prefer-
able to leaving it on other islands of greater potential benefit.
If this concept is used the soil should not be spread on Runit. The
soil should, instead, be used to fill in holes, left by cleanup of
Runit, and/or left in one stockpile. Whichever is done the area
should be clearly identified and delineated for future reference. A
re-assay of the soil would be necessary for certification purposes.

23. The group indicated a consensus that amounts of soil excised,
amunts of soil entombed, and amounts of soil left uncontained should
be recorded. An estimate of the curie content of activity entombed
and left uncontained should be recorded for future use. This could
be done by sampling truckloads and estimating content thereof.

24. The chair thanked the attendees and outlined his plan for report
and minutes submission. The conference adjourned.

7
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BIOENVIRONMENTAL SCIENCES DIV, USER-DA, PO BOX 14100,

LAS VEGAS, NV 89114 ‘:’

ilR. DONALD M. HENDRICKS, DIkECTOR, OFFICE OF RADIATION

PROGRAMS, AND MR. DAVID E. BERNHARDT, PROGRAM MVWAGER

FOR DOSE ASSESSMENT, US ErWIRONMENTAL PROTECTION

AGENCY , LAS VEGAS FACILITY, PO BOX 15027, LAS VEGAS,

flV 89114

MR. JEROME DUMFIER,HI GROUP LEADER (MS ‘-401) AND MR.

RICHARD F. SMALE , ASSISTANT Hl:GROUP LEADER, PO BOX

1663, LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS,
.

NM 87545

DIRDNA MASH DC

FCDNA LIAISOU OFC LAS VEGAS NV/FCTCL

LISERDALAS VEGAS NV/ROGER RAY

FCDNA HICKAM AFB HI/FCLP

CJTG ENENETAK ATOLL ltI/FCR
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I UNCLASSIFIED

I
FROM:

7-0:

ON RIJNITCLEANUP

.P.,SVEGAS> :!WADA,

1 OCT. A12GRESSEES

-. PURPOSE OF THE7

<EQUIREWNTS

IF THE SCOPE

7U!{IT ISLAN!I.

7

‘.,”

,. >

CONVENED AT THE

OPERATIOk OFFICE,

4-5 (JCT?977. CONFERENCE WILL

ARE P.SQUESTEDTO ATTEND.

cONFERENCE IS TO EXAMINE MEANS

BEGIN AT 0830,

OF MEETING

WRE DEFINITE, QUANTITATIVE CHARACTERIZATION

OF WORK I;{VOLVED IN THE RADIOLOGICAL CLEANUP OF

3. EACKGROU?!D:

i. DIRECTOR DNA HAS BEEN DESIGNATED AS THE

‘OR THE cwrw OF THE ENEKTAK ATOLL. THE ERDA IS RESPONSIBLE

.

’02 WIIIOL(?GICALSUPPORT. THIS INCLUDESDEFININGAND RECOW

JITHIN TH5 Gd12ELINES S?ECIF?EO IN THE ENVIRO}HIENTALIMPACT -

Jima:

)fiPTERmPEDN*UE.TA7LL.OiFICE S~M30L.?hONS.s DATE SPECIAL IN5TRUCTION$

~ 7YPE0 NAME. TtTLE. OFFICE SYMBOL ANO PHONE
.J

j lSIGNATUaS ~ . lSECURlrY CUE. SIFICA”rlON 1

u
c
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FROM: 1

To:

TATEI,!E;;T(E15) %!) FCO’W O?LAN 600-76); AND CERTIFYING THAT

O AN APPP?OPRIATIONOF $20 !lILLIONPLUS ERDA AND DOD ASSISTANCE.

ROA IS ?ROYIllINGRADIOLOGICAL SUPPORT. THE MILITARYSERVICE

S PROVIOiNG FUNDINGFOR

?OJECT DIRZCTIO}I. THIS

;?E/iAND EQUIPMENT FOR OPERATIONS; DNA

CAMP OPERATIONS AND PERSONNELFOR

OPERATION IS ONE OF SEVERELY CONSTRAIiJED

30 URCESUHICH flJSTJUDICIALLY BE EXPENDED TO MAXIMIZE THE

;NEFITS TO BE OBTAINED. FOR EXA14PLE,THE PIETHODOF DISPOSAL OF

‘;4TP,!.}I;IATED}!ATERIALREQUIRESPROCUREMENTOF CEMENT. IF THE..

ILU;;EOF CONTAM1)!ATEOSOIL EXCEEDS THE ESTINATED QUANTITIES,

lNEY HL15TBE REALLOCATEDFROMSOME OTHER TASKTO PROCUREPIORE

:F!E?IT.

. THE 131E’A~AKCLEA)HJ?GUIDANCEDOCUMENTSREQUIRECERTAIN

\NDATc!?Y7,;5:6: DIS?CSALOF HAZARDOUS,No)JRADIoAcTIv~DEBRIS;

[SPOSAL12FFW710ACTIVEDEBRIS;EXCISINGBURIAL SITES ON AOMON -1

rypEo NAME. TITLE. OI=FKE SYMBOLANO PHONE

“GN’T”aY4&j/
I

SECURITY CLASSIFICATION

UNCLASSIFIED

D,RW.173 REPLACES PREV1OUG EOITION WHICH WILL BE USED.
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DATE ~M., -!..IONTH YR

)5 0,Q7 SW 7;
300K M6SS. AGE HAND LI!WG I,N5TRUCTIONS

FROM: 1“
70:

WiSR BURIAL SITES Discovered DURING THE OPERATION);

C= SOIL CO?lTAMI:iATED~I~ITHPU 239/240 ‘rO,LEVELS .

goo pcI/G FROM LUJOR,BOKEN AND RUNIT I~LANDS(AND

OTHM mx mmvmm cuRING THE OpERATION). AREAS cONTAMINATED

TO LEVELS LESS THAN 40 PCI/G DO NOT REQUIRE CLEANUP. CLEANUP OF

239/240 PU CO?lTAi~!INATEDSOIL IN THE RANGE OF 40 TO 400 PCI/G, ON

THESE Afi!)OTHER ISLA/10S,IS TO BE BASED

GUIDED BY COST BENEFIT CONSIDERATIONS.

0. THE RADIOLOGICAL SITUATION ON RUNIT

ON A CASE-BY-CASE ANALYSIS

AVAILABLE DP\TA,IS A HETEROGENEOUS ADMIXTURE OF LAYERS ANi

POCKC7S OF HIGH LEVELS OF CONI”,WJIINATIONABOVE, BELOW,AND BETWEEN”

AREAS OF RELATIVELY LO!A:ERCONTAMINATION. THERE MAY BE HILLIGRAM

SIZEC PARTICLES OF PLJ CC:iTAMI/WTTONSCATTERED IN SOME AREAS.

THIS HIGHLY HETEROGENECL!SSITUATION HAS LED TO AN UNCERTAINTY

~~ ~~~ ~;.q:jDITY OF TEE ESTIMATED VOLUME OF SOIL TO BE EXCISED

F$?W RNIT. 21YS3M ESTI!J’ATES, RUNIT ACCOUNTS FOR 80 PERCENT

OF ALL CCXT,~.}’!INATEDSCIILTO BE EXCISED ON THE ATOLL. THE -1

OPAflER~PED h4YS.iJTLE.OiFICE SY.Y30L.~rlCI.NEZ LATE
-...—. -z— ..-. —,— —

c ‘ypEo ‘AME.TITLS. o~FlcE SYhlHOLANO pHONE

LJ

I /g&yb---

SPECIAL lNsTRuCTtONS

SECURITY CUSSIFICATiON

,.,, UNCLASSIFIED.
)D, RWO173 REPLACES PREVIOUS EDITION \VHICH VJILL BE USED.
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OF ESTIMATED SOIL VOLUifELEADS TO

MORK INVOLVED IN THE CLEANUP OF

PJJNIT.THIS KJ?BI:4ED!.(ITHCONSTRAINED RESOURCES, INDUCES

U:ICERTAINTY1!1PLA!jNINGF02 RESOURCES WHICH I(1AYBE AVAILABLE

FOR CLEANUPOF OTHER ISLANDS OF GREATER BENEFIT TO THE

E:IE!JETAKPEOPLE.

4. THIS CONFERENCE MILL BE ASKED TO REVIEIIJTHE PRESENTLY

AVAILABLE RUNIT RP.BIOLOGICALDATA, ADVISE AS TO NHETHER ADDI-

TIO:IALDATA WILL ASSIST IN REFINING THE SCOPE OF”k!ORK>AND

F.ECOWIE:/DB!ETHODSAND RESOURCES INVOLVED IN OBTAINING SUCH

ADDITIONALDATA. PERTINENTINFORMATION IS 13EINGFORWARDED

CONFERSES FOR REVIEM PRIOR T’OTHE CONFERENCE.

TO

5. SINCE BOTH RADIOLOGICAL AND OVERALL CLEANUP RESOURCES MILL

BE EFFECTED BY THE DISCUSSION)FCDNA, AS A REPRESENTATIVE OF

THE fjy~~iJLPRCJECT ~!~N~G~F/,\J1l_LCHAIR THIS CONFERENCE. COL

CHARLES J. TRSAT MS BEEN DESIGNATED AS CHAIRW4N. CONFEREES
-1

NEEOI:IGASS15T.<NCEAT ERDA, LAS VEGAS, SHOULD CONTACT MR. ROGER

i-?AFTFRTT?EDhAMS.T;~LE.OFilCE SYM30LPH0.W5E. DATE

. rVpEo NAME. TITLE. OFFICE sy&lEjoL ANo pj+oNE
i
1
:
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DD 1%%173 REPLACES PREVIOUS EDI”
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Grayson D- .Tate, J~- BG, USA
Rn>er Ray
M. Z. Stevsns
H. ::.F.niesen
Edwin N. Dodd, Jr, LTC, USA
Ernest D- Campbell
John V. Eemler, Jr, COL, USA
John ~.!O.TilS?y

Phlip Lyberg

. ... ... .. . - !. —.> . . . . . . .. -_+-. . . . . . . ..- . . . . . . . . . . . . .

PAXPICIP.?WTS

AGENCY

LASL
USEPA
Rockwell
LLL -
FCDNA
USDOE
Eberline
USDOE/NV
EPA\ORP
AFRRI/DNA

REECO
REzco

DRI
FCDNA

OBSERVERS

‘FCDNA
DOE\NV
HQ DNA
DRI
JTG, FCDNA
DOE/NV
‘FCDNA
DOE/NV
EMSL-LV/EPA

DOE/NV
EGG
DOE/NV
DOE/NV
FCDNA

FCDNA

- -- ..— -.— -—

TELEPHONE NO.

(505) 667-7137
{“702)736-2969
(303) 497r2206
(415) 447-1100 X 3854
(505) 264-6487
(301) 353-3721 >
(505) 471-3232
FTS !598-3181 —
FTS 595-2969 LOCd 796-2C
ZIV COIIUTl 202-295-0227
FTS 546-9810
FTS 546-2571
(702) 734-3277
(505) 264-7236 .

(505) 264-451.5
FTS 598-3553
(202] 325-7132
(702) 734-3277 .

ITS 598-3181
(505) 264-0681
FTS 598-3181
COItUIl736
FTS 595-2969 x-374
FTS 598-3237 -
FTS 598-0584
FTS 598-3306
??TS598-3306
(505) 264-4515
AV 964-4515
(505) 264-6326
-. --

.
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INTRODUCTION -

BACKGROUND -

PROBLEM -

DATA REVIEW -

DISCUSSION -

RUNIT CLEANUP CONFERENCE
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View
Graph

View
Graph

1. INTRODUCTION - COL Treat

2. B.\CKGROUND/REQUIREMENT/PLAN- COL Treat

a. BACKGROUND
Enewetak Evacuated - 1947
Tests 1947 thru 1958
Runit ~$orst- 18 tests
Return to IT’PI- 1972
Auth for Cleanup - 1976
Limitations - 20 or +

b. REQUIREMENT

View
Graph

View
Graph

Runit
Nap

i. Hazardous nonradioactive debris
2.
3.
4.
5.
6.

Radioactive debris
Burial site(s)
>400 pCi/g - mandatory (NBLB)
40-400 pCi/g - case bycase
<40 pCi/g - no action

c* PLAN
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

3. PROBLEM

Classify debris
Clear brush
Rad measurement (survey)
Excise soil
Re-survey
Excise soil
Etc : to level
Concurrent - burial sites
Move to Runit - radioactive
Dump nonradioactive
Stockpile & dispose (crater)

vs Resources

.

Runit
:: Heterogeneous = uncertainty

Volume - 80% or 63,000 cu yd vs 16,000 cu yd. -Validity
:: Uncertainty + uncertainty
e. Can we get better definition of scope of work - within

reasonable expenditure of resources.
z.. Recommend method

size of effort

4. DATA REVIEW
. Pace data

:. EPA data
. Nvo - 140

:. Crater area
“Clean area”

:: Fig/Quince area

data

...

5. OPEN DISCUSSION
a, Can we get definition
b.. How (method(s))
c. Cost (Resources)

m— —--— —--—— —.-,— — .,
;,;~v~-.,--. ----..-;.. ~— .-— ..-..——— — -...
,+.., -.-,’:’:’-“r’.-.rp.,,.#-,-..,-.-..,.-.,.,.,,F,.,T:----------,7..fwf..*..,....r----,-~,{,------——.
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optio=s. The

factors of 50

numerical guidance therein should be reduced by the

percent for individual exposure and 20 percent for

gonacialexposure considering that exposures cannot be precisely

prediczed. The detailed rationale for these reductions is provided

ia .@edix 111. The resulting guides for planning cleanup actions

k-nolebody and bone marrow - 0.25 Rem/y~

Thyroid - 0.75 Rem/yr

3one - 0.75 Rem/yr

Gonads - 4Remin30yr

Since there is no adequate scientific information which would support

general guidance for cleanup of plutonium contaminated soil,
.

guidance can only be developed on a case-by-case basis using con-

servative assumptions and safety factorsp With this in mind, the
.,

Task Group reco=.ends the following for use in making decisions

239
concernir.g PC cleaiiupoperations at Enewetak:

.

?

a. < 40 pCi/gn of SOZI - corrective action not required.

b. 40 to 400 pci/gh Gf soil - corrective action determined on a

case-by-case basis* considering all radiological conditions. “1
c. > Loo pci/=m of soil - corrective action required~

AssEss’---
1“

.—.4 C? 30S5S A2.Z)HZ WSLTLTS OF ALTEI’R?ATIVECORRECTIVE ACTIONS

The Task Group approach for development of judgments and recommendations

for the radiological cleanup and rehabitation of Enewetak was to consider

a nunber of alternatives for exposure reduction that may be feasible. Basically,

the procedure involved four steps: $“

*See Appendix
.

III for”addftional guidance.

.

-5-
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N Yvol’rm

2.t13~.12
3.7a@ .19
4.NM.64
4.12+.42
3.3L+.15
7.69@ .45
3.06@.07b
2.81@.084
2.77@.092
2.30@.067
3.04@ .13
6.79@ .47
2.7E&2.14
8.74&l.E13
5.93@.9k
2.77@ .30
2.72@ .14
2.7@.23
2.81@ .21
8.43@ .67
12.2@ .84

P/E””

3.97@ .17
4.7c&o.13
5.36@ .32
5.08@ .16
5.9@.37
3.65+.13
5.lq&l.11
:.;7’.:;

4:7@l:17
5.7@.34
k92@.30
5.05@ .47
1.i+9@.073
5.O&&l.52
6.5E&l.5C
b.27@.28
5.53&3.kl
6.17@ .43
1+.l&o.k9
21.2213.6

.

P(l)/P :

o.08E&.oo7
0. YLt.oo6
o.”12~.o14
0.12*OOS

o.43~.03
0.062

0.2fi.OJl
0.46+3.036

0.39+JO13
0.O’i’2~.022

.

.
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USN? - EPA

i .
.

USAF- EPA!

12-1 , 12-2 ‘ 12-311 11-2

D13PTH (cm)

o -“”1 o - 2.5 800

[<.01]
700

[.03]
800

[.021
170

[<.04]
2500

30 - 310 - 2.5

31 - 32
0-5

i.

I
32 - 33

1-2

91 - 92

122 - 123

2-3 [.02]
3200

3-8 [.02]

9 - 14

14 - 20

r,
;

; ,
,

i

I
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DEPTH (cm)

o- 10 ,..

10 - 20

20 - 30

30 - 40

40 - 50

SO - 60

60 - 70

70 - 80

80 - 90

90 - 100

100 - 110

- 110 - 120

; .!
.!”

107

(.(i)
1.8
[,3.0]

[::7]

[.’2?5]

.03

<*O1

<.02

<001

<001

<.007

.02

NV

10G

[W]
11
(.062)

[%]

[i;]
.1

.04

.01

.03
[.24]

105

.7

<.01

<903

<.005 <.03

<.005 <.05

<006 <.03

.<. O1 .05
,

104

495

366

316

294

399

272

268

442

441

794

58

36

103

[ ?i~

[i;
<,03

<.01

.03

<001

<.01

<.01

<.01

NV

<.01

NV ~

1,

102

[ ?il~

[ %

[M

[• d

[. 3’3;

[• i7:

[. 3’7;

<.07

<.08

. 06

,()”/
[.lC]
<,007

,

() = PU-240/Pu-239

101

~.i; ]

~. i!]
.04

.04

.007

<.03

<.02

<.03

<.02

<.04

<,03

<.01

,
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DEPTH (cm)

o -10’

10 - 20

20 - 30

30 - 40

40 - 50

50 - 60

60 - 70

70 - 80

00 - 90

90 - 100

100 - 110

110 - 120

134

156
[. :]1

[.221
5.0

!,.

.5

->
.4

.8

.4

1.4
[.121

[.;oia
.2

.2

1.33

150
[.2601

a.9
(.050)

(old

(.oGi}
007

(.17:)02

(.152)
<.02

.01
(.060)
. .04

&
(.06: s

(.056) I
.03

(.068)
,02

132

,

33

(.01:)

(.059)

(. M-)

(.0;:)
.07

(.oqj~

(.036)
.01

(.053)
.02

(.046)
.01

d
(.10: ~

(.028)’
.005

(.036)
.03

(.051)

.

131

92

[$;6]

[i:6]

[.26]
2.5

1.4
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.3

.4

.03

●1

.08

.1

130 129

26 39
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,06
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.03
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126 125
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734

[.02],4
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(.0:7J

[.03J
.
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<.02

.08
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<.01
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369

202

29

3.2

14

4.1

i.4

.4

.6

.8

.4

3.8

0*
DEPTH (Cm)

o- 10 .

10-200

20 - 30

30 - 40

40 - 50

50 - 60

60 - 70

70 - 80

80 - 90

90 - 100

100 - 110

110 - 120

120 - 130

130 - 140

118 117122 121124 123

342

i]
~y

314

58$
.?

[im]

[ . g~]

[. y

[.081,9

64
[.07] (.:;5)

51 1.8

52

[.10] (.&)
,3.8

[.20].1

[,25]
,09

[.151
<.01

[.1$3}
.J

15

[,(3f]4

[.02j9
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(-
1“g“ The cm.cept of phasedoperationspresentsthe opportunityto —

make an i.r..:i=lgrossSIUm-eyof the islandsto identify those with the 2—

highestprobability for soil removal. These data will greatly assist in

deveh?i??~~ ~;~~~<~~ eStkLa~e~ of soilto ha removed.

3—

4—
,,. h. An EZ1-1aerial s.m:ey system will be fielded as early as ~ssible. 5—

(i.e.,.sI@< in ~.;+-J&-.eand operational shortly thereafter). This

aerialsyst=,xo’ul.d-proceedto surveythe islamdswhere soilremoval 7-

possibili=issexist (seeTabsA and B to AppendLx2 of Annex C).

i. TIIefirstvan ‘i{illbe shippedapproxiinately1 July and become

8

9

operational in mid-hly, a second van> will be operatioml in Augustand 10—
both will cmimence~~iththe fine surveys. By theAu=wst/September time 11

fmiix, suf~icientfine surreyscan be completedto allow soilremovalto 12—

begin in the pknnedmid-?bvember time frame. As noted in 3.b above, “13— c
t:k initialsoil samples% van calibrationswill be sentto ]lcClellan

MB for analysis. The RadiocheinistryLaboratoryis expectedto become

14—

15—

16—operatioml on Enewtak in A“~=wst.

j“ A third vaii is exp~ted to be on Enexetakat the end of September. 17—

18—

19 “—

21—

generaliTTriatare.%bsequently,

to g~idethe in situ soil assay.

b. A case-by-caseevaluation

criteriahave been developed

by the CJTG (withthe advice

by ERDA

of the RCCj

22—

23—

24— i

of the req~irenentsfor soil removal, taking intoconsiderationthe location25 I—

(.’”
C-2-E-4

:;f:#g % ~A~/l
~------- . _. ..... . .....,-T___ . .
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. . . . . .
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(island),plar~eduse~ economics and the AEC/W.4 Task Grouprecomendations,~
. . .

will be req~iredfor each of the islandswherecontammtlon zs foundto.-

exist. ?& resdting evaluationshouldlead to qne of the four following

conditietiTxItichha-e ken recommendedby ERM.

[1) CafiitionA.

eitherdL-=.tmeasm%ment

/1
I$henan assayarea– is determinedby

.

or extraplation, to exceed400 pCi/g (at

/2
level–], the followingactionswill be

taken:

(a) The areawill be fine surveyedand isopletb drawn

/3
whichdefinethe regionw’hichexceedslocalbackground–.

(b) Yerti=l soilprofileswill be takento evaluate

the effectivenessof

potential~’.

(c) Pn

/5below400 pCi/g– .

2.—

excavationas a means of reducingthe resuspension

,

iterativeexcavationplan will be executedto:

Reduce the assayarea al-erageconcentration

Re@Jcethe averageconcentrationof the “clefined

~eg iorA”to sone lowern.un’mr ~hich shallbe determinedby cost-benefit

COP.Si~==iC= but will u~lly not be below localbackground.

[d) ~r-e~~gionwi11 b resurveyedand the results

dcccr,erited.

(2) Cotiitim B. Vi%ena half hectareis determtiedby

directneasurenentor extrapolationto exceed100“pCi/g(atthe

cent confidencelekrel),tk followingactionswill be taken:

C-2-E-5

either

67 P=-

2—

3

4

5

6

7—

8

9

10—

11—

12—

13—

.1s—

16—

17—

18—

19—

20—
.

g

22—

23_

24—



~, -

(a) The areawill be fine smveyed and isopletk dra~~n

which defins tk,eregion which exceeds local background..

(b) Vertical soil profiles will be taken to evaluate

the effectih-?nessof

potential.

(c; A??

1.—

below100 &i/g.

2.

excavation as a meansof reducingthe Resu~emion

.

iterative excavation plan will be executed to:

Reduc& the half hectare area average concentration

Redce t’heaverage concentration of the “defind

region” to scm.elo-~ernii;oer~hich shallbe determind by cost-benefit

considerationsbut kill USIM1lYnot be belowlocalback~ound.

(d) The regionwi.11be resurveyedand the results

1

2

4—

5

6

7

8

9

11—

12—

13
documented.

either

the 67

taken:

(3) ConditionC:

directmeasuraent

percentconfidence

I{lena quarterhectareis determined
by

or extrapolationto exceed40 pCi/g (at

levelnumber],the follo~~ingactionswill be

(a) TineareaT,Yillbe fine suweyed and isople~ drawn

which d<l:=.e~>e region ~,.iichexceeds localbackgrud. .

@} l’e~~ic=lsoilprofileswill be taken‘o ‘alute ‘he

effectivs~-=ss,0$exc=vati~n as a mans of reducti-gthe Res~pension

g

15—

17—

18—

M_

20—-,

21—

c

22—

23—

potential.

[c) .%-iteratiVe excavation @n will be executd to:

~. Reduce tl-equarter hectare area average concentration ~

c-2-E-6



...7 -

below 4Q PCi/!3”

.. Reducethe averageconcentrationof the “defined7

regicr~’to some lowernumberwhich shallbe determinedby cost-benefit.,-

consi<erztio=,but will usuallynot be below,localbaCkgromd.

(4)Condi-tionD: h assayareawhoseaveragePu concentration
/6

is my S ail+thicknessof soilbelow the surfacelayerwhen measured-

(at the 67 percentconfidencelevel)to exceed400 pCi/gwill be,.

ex=~~ted and measurediterativelyuntil its averagePu concentration.

in the new S cm layeris foundby measurement[atthe 50 percentcon-

fidencelevel)to be reducedin the definedregionto some lowernumber

which shallbe dete~ed by cost - benefitconsiderations,but will

usuallynot be below localbackground.

Footnotes: ..

~1 Assay Area. The fieldof view of the in situdetectorin its

normaloperatingposition;typicallya 28 meter diametercircleof

3- 5 an in depth. Scatteredme-rement canbe used to estimateave-ge
..

concentration beween such measuremen- by means of a linear estimator

pro~hm as “Mig@g.”

~2 Sta’tLstiCally,two-thirdSof the time the actual concentration till. :.

be behw*Ae guide n~er. One-thirdof the time the actualconcentration

may exceed the number by some percentage which-t be empirically deter-. .,

mined ~up to 20-30percent,as anestfite). This is similarto usinga

1

2

3-—

~

5

6

7

8—

9—

10—

11—

12—

13—

14—

15—

16—

17—

g

lQ—

g
.-

;1.—
.-
‘.22-.—.

SO percent confidence level fi~ a ~ri~ ** ZO-30 Percefit. (es~t@,, Z

lower. If a 90 percentconfiba level were ~~titi the numerical .
g

guide,the equivalent guide at a SO percent mn.fidence level wuld
2:
—

..
.

C-2-E-7 ‘
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Col. Charles il.Treat
... Chairman, Conference on Runit Cleanup

Field Command, Defense Nuclear Agency

Kirtland Air Force Base, New Mexico 87115

-.

. .

i-

-Dear Col. Treat:

I appreciate the opportunity to review your draft report and the
draft minutes of the October 4-5 conference. The draft report t;
Comnander, FCDNA, is quite acceptable. I have no su!Westions.
do have a measure of concern for what appears an honest difference
of opinion that surfaced in the meeting on the general subject of
how the Task Group’s recormnendationsfor cleanup of transuranium
elements in soil are to be interpreted.

In the discussion in Las Vegas, I attempted to describe the assump-
tions and realizations of the Task Group as we tried to prescribe
the letter and intent of the recommendations. The more important
of these

1.

2.

3.

4.

5.

/ 6.

are:

Cleanup criteria must be flexible enough to
to be made in the field.

Aprejudgement was needed that soil cleanup
above a certain contamination level.

A prejudgement was needed that soil cleanup
belowa certain level.

For the range in between judgments made in

allow judgments

should be conducted

was not required

.
the field case-

by-case by ~xperts were likely to-be superior to any judge- ..
ments that could be made in advance. - ...’.,+,....: .!;-,.,,.,

Guidance for these field judgments was presented in Appendix III,
pages III-8 and III-9, of the Task Group report. ..,’

.. .“
The following quotes from this Appendix define the intent ... .,,
of the reconunendations:

a) “Any areas or locations where soil concentrations of
239Pu are greater than 400 pci/g should receive cor-
rective action....” (underlining -.

----
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Col. Charles J. Treat 2

b) “Situations with soil levels
range ~receive corrective
added).

c) “Islands with soil levels in
divided into two categories,

in the 40 to 400 pCi/g
action ....” (underlining “’

the above range may be
those of sufficient size

for construction of permanent houses, and those that
are not .... Removal of 239Pu contaminated soil is
better justified within the range above for the larger
islands such as JANET or SALLY where permanent housing
may some day be located and for near surface locations
on the larger islands .... The smaller islands may be
considered of less concern ....”

Note: This is the only place in the guidance where
an indication of relative priorities for cleanup of
contaminated soil is given. The highest priority is
given to larger islands and near surface locations
on larger islands.

I made two statements in the meeting that were derived from the
material just quoted:

1. Cleanup of areas above 400 pCi/g should not be considered
to be anymore mandatory than cleanup in the 40 to 400 pCi/g
range once a judgement (case-by-case) has been made that
such cleanup is.justified.

2. Cleanup of levels above40pCi/g on Enjebi should be as high
a priority as cleanup above 400 pCi/g on some small island
like Boken.

I strongly urge that in the implementation and interpretation of the
Task Group recommendations, the impression not be given that cleanup
actions that are to be taken on the basis of case-by-case determinations
in the field are of less importance and lower priority than what may
be described as prejudgment actions. We must be equally prepared,
if not more so, to defend case-by-case decisions to perform or not

..

perform cleanup along with prejudgment decision and actions. Viewed
in this context, statements that cleanup of islands with soil concen-
tration above 400 pCi/g is the only mandatory action are in error.
If the requirements for cleanup are to be stated in absblute terms,
it must be stated instead that performing case-by-case determinations
for 40 to 400 pCi/g areas is also a firm requirement and, therefore,
mandatory and any associated field determination that an action is
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justified in this range makes that action mandatory as well.

The “should” and the “may” previously underlined were i_ntendedto
separate situations where a decision has already been made from
situations where a decision is yet to be made in the field. These
terms and attendant language do not establish two categories of
action such as mandatory cleanup to be 9iven PrioritY and case-
by-case cleanup to be left until last. This is a very fundamental
concept we must agree upon if cleanup is to achieve the greatest
good. I do not consider that anything in the EIS or Op Plan changes
or supersedes the interpretation of the AEC soil cleanup criteria

1.
just outlined, and believe we must engage in a continuing dialogue
to insure that interpretation of these criteria do not change with
time.

MY specific comment on the draft minutes, item 3, pages 1 and 2,
is that the section does not adequately reflect what I said. For
instance, I did not say that the priorities for cleanup above 400
and between 40 and
were available. I
the statement read
of the reconunended
text that was prov”
quoted above, i.e.,
to the FCDNA positi

400 pCi/g were the same so long as resources
stated that they were the same, period. Further,
and used as Enclosure 4 is a very brief summary
soil cleanup criteria without the interpretative
ded and as such is not as good a reference as
pages 8and 9 of Appendix III. Further, as

m on mandatory/priority cleanu~ above 400 PCi/~,
I stated that-in my opinion this was not a“proper interpretation OF
the Task Group’s recommendations.

,.
‘., The final point to be made concerns an important exchange of views

not covered in the draft minutes. This was the question of whether
or not the soil cleanup criteria for Enewetak aoolv to 239Pu alone.
The position several members took was that even’~h~ugh the Task Group

L! report used the terms “plutonium” and “239Pu,” the criteria apply toi
f all the transuranium elements

, value comes from Jack Healy’s
elements in soil was assumed.

in Enewetak soil. Also, the 400p~i/g
report wherein a mix of transuranium

If part 3 of the draft can be
above, my signoff can stand.
as addenda.

revised to accommodate the comments
Also, this letter may be included

Sincerely,

Tonmy F. ~cCraw, Acting Chief
Surveillance Projects Branch
Division of Operational and
Environmental Safety

,.,,
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W,um, H1-NTS-3337
MAIL
STOP: 900

UNIVERSITY OF CALIFORNIA
LOS M-AMOS SCIENTIFICLABORATORY

(CoNTMcrW-740S-FING36)
P.o.Soxo

MERCURY,NEVADA S9023

19 October 1977-.

.’

.Commander, Field Command
Defense Nuclear Agency
ATTN: Colonel Charles J. Treat
Kirtland Air Force Base, NM 87115

Dear Colonel Treat:

Thank you for sending me the draft Chairman’s Report and the draft
SmoPsiz ed Minutes of the conference held in Las Vegas, Nevada on
4:5 October 1977.

I concur with both the draft report and the draft
following exceptions:

On page 4, item f, of the Chairmm’s Report

minutes with the

the statement is.—
made: “Itis envisioned that this profilin~ effortwill use the
iterative lone-half distance1 techniques to establish the size
of the subsurface pockets showing contamination levels in
excess of 400 pCi/g PU 239/240. 11

And on page 3, item 6, of the synopsized minutes the statement
is made: “Moving one half the distance between greater than and
less than sample points iteratively should provide boundary
definition of contamination areas of interest. ”

Both these statements could be construed to imply that the contamina-
tion can be characterized by a mathematically continuous function that
can be treated by classical statistical techniques. I take exception to
this concept and believe that the increased sarnplhig points characterizes
the contamination in a “shotgun effect: “ i.e. , that it decreases the
probability that a significant amount of random contamination will be
missed.

J“,
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1 Commander, Field Command
H1-NTS-3337

-2- 19 October 1977

A brief statement of my exception is as follows: -

“The use ofthe ‘one-halfdistance’techniqueshouldnot imply
thatthe contaminationcan be characterizedby a mathematically
continuousfunction.Random discontinuitiesmust be expected.‘‘

Sincerely yours,

/t.y._l t-4!J’-
Richard F. Sma.le
Group H-1 , LASL

RFS:nr

c Y: Bruce W. Church
U. S. Department of Energy
Nevada Operations Office
Radiological Branch
Post Office Box 14100
Las Vegas, NV 89114

Harry S. Jordan, H-DO, LASL, MS-6$10
Jerome E. Dummer, H-1, LASL, MS-401
ISD-5, LML, MS-150 (21
J-3 M&R, NTS, MS-900’
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~ WATER RESOURCES CENTER
❑ @ t)~ert ResearchInstitute – University of NevadaSystem

U31

4582 Maryland Parkway
LasVegas, Nevada 89109

(702) 736-2293

. .

November 2, 1977

Commander, FCDNA (FCZ)
Kirtland AFB, NM 87115

b

Dear Sir:

I have examined carefully the draft Chairman’s Report
and the draft Minutes of the Runit Cleanup Conference held
in Las Vegas 4-5 October, 1977. I have one exception to the
Synopsized Minutes, regarding Item 11 from the first day.
The minutes indicate that subsurface sampling would consist
of sidewall soil samples, one 5 cm increment in each 20 cm
depth, instead of gamma scanning the sidewalls.

However, my notes indicate that the gamma scanning of
the sidewalls would at least be attempted, to see if the
results were reliable enough to be useful. If so, then only
the “hot spots” would need to be sampled, and if not, the
technique would be dropped. The “5 cm-in-each-20 mtt ficre-
ment would be used to check the reliability of gamma scanning,
and would become the primary sampling technique if the gamma
scanning proved to be unusable.

I find the remainder of the Minutes, and the Report, to
be clear and accurate.

Sincerely,

MB:cm Madaline Barnes
Research Statistician :
Desert Research Institute . .

Water ResourcesCenter ● Energy and Atmospheric fivironwnt Center

LJ9--B b’) Applied Ecologyand Phfiiology Center ● Human SystemsCenter

. ..
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Department of Energy
Nevada Operations Office
I?O. Box 14100
LasVegas,NV 89114

NOV 101977

Conmuder, Field Command
Defense Nuclear Agency
m: Colonel Charles J. Treat
IZirtlandAFB, New Mexico 871.I.5

Dear Colonel Treat:

COMKEMTS ON THE MINUTES OF THE RUI?ITCLEA.NJFCONFERENCE

,.
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Realizing the goal of the sub~ect conference was to advise on the need
and method for data collection (to gain a better definition of the
RUNIT scope of work), I wish to preface w comments with two observations -..
gained from p=ticipating directly in five Nevada-directed cleanups
and from many conferences listening to other organizations who share
similsr e~eriences.

1.

2.

The

One can never gather enough prior information to prevent surprises
during actual operations. To gather sufficient data becomes self-
limiting in that it is more efficient to do the actual cleanup in
conjunction with the data gathering process. Actusl cleanup oper-
ational problems contribute greatly to this (i.e., type of equipment
available, logistics, etc.).

Generald.y, even with what is believed to be the best available
information as to scope of work, for every experience I am aware of,
without exception, the planned cost and time have been different by
factors when compared with the actusl experience. The best adtice
then must be - Be prepared to deal with changes in terms of factors,
perhaps 2-4, or more.

following specific comments address your numbered sections:

1-4. No comment.
.

-.
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Colonel Charles J. Treat -2- NOv10197?

5.

6.

7-9.

10.

U-13.

14.

15-17i

18,19.

20.

For
the

The
the

241clarity, any detector measuring Am in-situ -(which includes ~ ‘“”
aerial survey), will not detect material below 3cm.

discussion by Madsline Barnes should be amplified to include
point that low density measurements or less frequent measure- ~

ments result in a lower confidence in the estimate and a greater
r

error term.
;,*,,....,=-,..,

In Tom Crites~ discussion the point was left out that the calculated
grid size was a direct variable in relation to the chosen contami-
nation level. This hypothetical case only applies to homogeneous
Ustributions whichwe don~t have on RUNIT. I also wish to reem-
phasize that the half-distance technique also implies a somewhat
homogeneous distribution. This means the greater the distance
between sample points, the less confidence and the more you have
to be prepared for surprises.

I very strongly support the master grid concept, and that every ‘
sample must lie on the grid, or sub-component;

No comment.

I believe this method has some utility for the
answer, but caution that i$ also contains high
individual results.

No comment.

quick and dirty
variability in

In my opinion the choice of grid size or intensity of investigation
is where you redly trade cost and effort of scoping against the
desire to gain high confidence of estimates. One must carefully
watch the data here, because the situation exists where a
little effort may
take a great deal.

No comment.

I b’die;;we wild.
wilJ take for the

increase the confidence a great deal, or it may
of effort to increase the confidence a-little,

+“. ,’::!.” *,.$
.-...+, .,. ,..

all be surprised at the amount of resources it ~’ ‘
job outlined, and that there willbe no such ..~~~’

thing 8S ndd.md. resource e~enditure. I agree with the conce~ “’ ‘ ~~: ‘
that without giving priority to the RUNITtask that it will t&e “ ~,~::

a very long time. ;g.>>+::;;
.:..-: “,..:

Looking at the time spent on RUNIT duringthe 1972 s~ey, the
.

..,.,,,
., <, . . ..

,. ,,, “
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Colonel Charles J. Treat -3- llov ~ 01977

time
that

spent to gather the ERIE GZ information, I-can not agree
90 days is a reasonable target for obtaining characterization

data.

Z!l,z?.

23.

Enclosed

No comment. -,

Agree with this section, with the exception that th’ecurie
content can probably be just as accurately established in ‘“N.

measured areas to be excavated
.

, as t~ng to gain a meaningful
sample from a truckload, and will help keep the laboratory
ssmple load down.

are the comments from Mr. A. E. wles~ Eberline Inst=ent
Corp.,as submittedto ~.

Sincerely,

&L.Jc!LJ-
Bruce W. Church, Chief

.’

BsDR:Bwc-216

Enclosure:
As stated

Radiological Branch
Bioentironmental Sciences Division
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October 21, 1977

EI-916262

Mu Cw

B. W. Church. Chief --
Radiological-Branch
Deparbnentof Energy ...-
Nevada Operations Office
P. O. Box 14100
Las Vegas, Nevada 89114

.

Reference: Letter from Charles J- Treat, co’l~nel, lJS~, d~ted 14 October 197;
re: Conference on Runit Cleanup

.

DearMr. Church:

The following coinnents are submitted for your review and/or incorporation in
DOE-NV’S cfients to the referenced letter.

Minutes of Conference:

The minutes of the conference do not reflect a considerable amount ofrneanin~
ful dialogue that I would have incorporated in them,inutes.

Many exceptions were expressed to subjects that the minutes portray as agree-
ments and consensus; Therefore, I can not agree that the “minutes accuratel~
reflect the discussions, agreements and consensus reached during the
conference.” I can agree that the “minutes of the conference” are adequate 1
serve as a reminder to the participants of the conference as to subject
matters covered and the many expressed opinions of different parties.

Chairman’s Report:

Conclusions: -

a. “Concur “

b.

c.

d.

a

Concur

1 believe a considerable expenditure of resources will be required to
define the scope of work on-Runit.

I would not reconmend that this program be
will furnish direct information to certif
Runit after cleanup. It’s recognized thai
but Runit may be severely restructured dur-
precleanup d~ta invalid.-

.

justified on the bases that i
the radiolo ical condition of

iall informs ion 4s beneficial
ng cleanup so as to render thf

.
.,

(continued on page -2-) “

-.

. EBERLINEINSTRUMENTCORPORATION.PO. BOX21O8.SANTAFE NEWMEXlC087SCt TELEPHONE(505)471-3232. ~x910-
.:
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. 1
B. W. Churcn, Chlet
Radiological Branch
DOE-NV
October 21, 1977
Page -2-

e. I concur with the first portion of the sentence. See d above
concerning the last portion of the sentence.

. .
f. Concur

Recanmendations - a thru n— ..

I would recommend the following steps be taken to establish a coordinated
prpgram to define the scope of work,involved-on Runit.

&

Step I - DOE-NVassume technical responsibility for this program and
designa programwhich would include such detailed defini-
tion as to use of the IMP system, sampling locations,
sampling density, sampling technique, sample analysis, data
reduction and other technical parameters. In the design of
this program, due consideration should be given to the recom-
mendation of the chairman (conference on Runit cleanup) and

, other opinions expressed during the conference. Included in
this program design should be a proposed schedule al
commitment of DOE-NV assets to support the program.

Step 11 - The program desi n should be submitted to Commander
7Task Group (CJTG to prepare a detailed operational

accomplish the program. Included in this operation
should be a firm schedule and a corrunitientof exist-
additional resources to accomplish the program.

This operational plan should include a clear assignmentof
responsibilities of the various units participating in the
@ogram.

da

Joint
plan to
plan
ng or

Step 111- Execution should comnence upon approval of the operational
plan by DOE-NV and Field Conmand Defense Nuclear Agency
(FCDNA).

.
Very truly yours, ‘“.,

,.

1,.,.
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EBERLINE INSTRUMENT CORPORATION ‘“

q F&” - -

A. E. Doles
. Vice President$.,..
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ColonelCharlesJ. Treat
Defense Nuclear Agency
Kiz-tland Air ForceBase ,

b
Albuquerque,NM 87115

-,.

Dear Colanel Treat:

Mr. Bruce Church has providedme with a apy of your draft Chai- 1s
Reportand a COPY of your draft Synopsized Minutes of the subject
October 4-5, 1977, conference. Mr. Bemhardt and I have reviewed
these drafts. Our comments are as foUows:

General

Sincetherewas considerablecommentaryon the smpe and objectives
of the conference,theseshouldbe clearlydelineatedin both documents.
Presumbly the objectivewas to detetie if the existing data base
is adequate to estimate the resourcesnecessa~to cleanupRunit and
to delineatethe initial operationsplan. A seuxdary objectivewas
to definewhat aidition~ datashouldbe gatheredif the data base
was consideredinadequate. It shouldalso be noted that the decision
as to the necessityfor Runit cleanup or the extent of Runit cleanup
was stated to be outside the conference scope.

Page2, Item 2. f. Delete the last senten~. Plowing or mixing should
not be used. We believe that this was also the group consensus.

~
Forthe centralnorthernareawe believethatthe

recomnen tmn was to conducttwocross-islandtrawrses.
Assl.iiillgan averageisland width of 700 feet and sanple spacing of 10 meters,

~ ~dd reSUlt in about 4~ samples. This Sho~d have a f~r~y ~i~ *

priority in detexmi.ntigtherelativemass for cleanq. Suggest replacing ,
Iteme withItemk. .:.....“,..

%SW=

-.. .,..,.’.”..-,...$.,,
Giventheuncertainties associated MM s~l~g ~~y - ‘”; “

-centxmter section out of each 20-mntimeter Vertia increment, ,.samples shouldbe removedandstoredfromeach 5-centimeter’section
forpotenti@ futureanalysis.Beheve ~—w suggested and at one “+point adoptedat themeet~g. *. . s,,,.

.’.
.“

. . .
‘,,

.-

. . . 1
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Page 5, Item i. Is it clear thatsampleswhichhave a very low
gammalevelof Contaminatim also have a low plutonim level,
particul=ly in the FIG/QUINCEarea? This shouldbe verified.

Minutes .- ?...
,’”. ’.-.=”.

Page3, 1st full para. ,->.,
It wotid be help~ to &ffie l!s~~e yes-no - ‘“---

criteria”in a nrxe specificmanner. ..

. .
..

... , ..

. . “-,--,-,;:-

%%=%&
+..,...*..

See abovecommentson thesumnary,Item e. Our p~t ‘..
C.leanw of sites dso sh~s that sinply becme we -:?--

are unable to find a recordor reasonfor possiblecontaminationin
a specificarea doesn’tmean that that area is uncontaminated.’If
the= were +le runsor line-of-sightpipes in the central area,
thentneposslbili~of contaminattinshouldbe thorougliLyinvestigated.

Page 5, Item 9, lastsentence. It scarcelyseemsprudentto spread
cont~atlon once It has beengatheredtogether. Believe that the
group umsensus was that this shouldnot be done.

Page5, ItemU, 3rd sentence. Ibntt really believethat averagtig
samplesof greaterdepthlea& to anomalousdata output. It might
lead to misunderstmtig of the resultsbecauseof a lowerpicocurie
per gram value. Suggestthis sentencebe checkedtith Bruce Church.

Page 7, Item 14, last sentence. While it may have been the ~aiman’s
wntentlon that effortshotidnot includeexplorationto locate
other possiblesubtemmea pockets,donrtbelievethat this was the
-up consensus.

Page 12, Item 21. see above cements on Smmary, Page 2, Item 2.f.
..,

Page 13, Item 22. Not sure that therewas agreementthat soil brought
to tit couldbe used to fill in holes leftby cleanup.

This muldresultin recent-thg an area thathadjustbeencleaned.

The iterative “one-Mf distance” technique f~ delineattigthe size1.
of poc.letsof variouslevelsof contaminatimis mntioned several
*S (e.g., Sunmny, Page 4, Item f andMinutes,Page3).

Thistechnicp is useful forrelativelymntinuousareasor pocketsof
contamination,butmayhavelimitedutilityfortheheterogeneous
Coritaminatimsituationat Runit(contaminatedmaterialmay vaxyfrom
particlesize to many cubic Eters).

..,..-
We do not agree with l“~ttig ‘~;se comments to the status of
%inotity reports. ” Rather, it would be more properto revisethe



,

“s_@f and “Jtiutestl accorbgly. l’his is especially true for
the generalcomment(scopeandobjective)andthe firsttwospecific
items. Unlessthereportsarendified,theystandas-the SUJ-IDIM~
and conclusion of the Chairman, not the delegates.

3

Sincerelyyours,
r

!?hAw-J/L&L,JL
bald W. Hendricks
Director,Officeof Radiation
Pmgrams-Las VegasFacility

David E. Befiardt (
Progrm Manager for Dose
Assessment, Field Studies Branch

. :.

I
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A. References.

1. Environmental Impact Statement Vol. 1 - IV, Defense Nuclear

Agency, 15 April. 197S.

2. Engineering Study for a Cleanup Plan, Enewetak Atoll, Marshall

Islands, vol. I - III, Holmes and Narver, Inc. , April 1973 and VO1. III

revised

3.

dated 5

4.

September 1974.

Instructions furnished by DNA meeting at DNA, Hickam AFB,

October 1976, titled, “POD Guidance for Crater Design”.

Cleanup of Enewetok Atoll Marshall Islands, using a Joint

Task Group, FCDNA, Kirtland AFB, New Mexico 87115, FCDNA CX)NPLAN 1-76

revised 15 September 1976.

5. Feasibility Study for Crater Containment of Contaminated

Material at Enewetak, POD, 21 March 1975.

6. FCLS$

Cactus Crater,

Memorandum, subject: PU Contamination in Vicinity of

Runit Island, dated 30 September 1976.

7. Summary of the Geological, Geophysical

Environment around Cactus and LaCrosse Crater,

and Material properties

Runit Island.
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8. Radiological Cleanup Plan for Enewetak Atoll, 23 July 1976,

FCDNA. “

9. Groundwater Resources Evaluation: Enewetak Atoll, the

Defense Nuclear Agency, October 1976.

*) 10. Message, 1717452 Aug 76 from HQ DNA WASH DC//OALG//, subject: *

“Cleanup of Enewetak”.

B. Responsibilities of Corps of Engineers> pacific Ocean Division

for the Enewetak Cleanup Progrzun. Engineering input requirements

are limited to the crater encypment of the contaminated material to

include the following:

1. Provide plans, details and instructions as required for the

crater containment of the

2. Determineslurry

contaminated material.

mix for the contaminated material.

3. Determine concrete mix for key wall and concrete cap.

J
4. Provide d~criptfl data and requirements for batch plant, ~

L’ ——-- ..”--

quarry, rock crushing, screening, and construction equipment.

5. provide design for a salt water system for dust abatement, wash

down areas, mixing plant, storage yard sprinkler system, and area around

the southern lip of the crater.

2 (Rev. 16Dec76)
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6. provide plans and detaiis for a brackish water system for the

laundry,

7. provide design for the electrical distribution system and

flood lighting,

8. provide equipment list for concrete slurry placement,

9. provide design of ramp at north end of Runit for off loading

dump trucks.

c. Description of Work.

1. Encrypment of Contaminated Material. The volume of contaminated

material will vary from 70,000 Cy to 200,000 Cy.z Drawings have been
—

prepared to show the configuration to contain this variable volume.

The concrete slurry mix which is placed under water may require from—— — - ....

2- 8 bags of cement per cubic yard. The amount of cement required

will be determined by Waterways Experiment Station (wES). The

concrete mix of the contaminated material placed above water will be
,, —___
‘,.,!.’...,’........ approximately 2 bags of cement per cubic yard. This mix will be.,.,,....’.
:,-..,,
‘, ! , .’>, ,

,, ,
,,. , compacted by a vibrator roller to obtain a stable compact mass.
,,’.!
;’;:+,.,...

‘. ,. ,’
,,.’. placement of the mix above water may be by concrete pump, transit mix,.<
:’ “.
,-.
.“c
“..,..
.p, 3
,.-,

‘,,:’’:*,’....,.:
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and/or windrow mixing. The method used will be determined in the

..’
..

,

‘.

. .

field. Encrypment of the contaminated material will be at the

Cactus Crater site with the mound adjusted to accommodate the
—— -——... -..—---. —.—..—_——.-.—-..—.—... . .

volume of contaminated material generated by the cleanup operations.
—.---- ._—-..

Consideration has been given to the use of LaCrosse Crater in addition

to Cactus Crater but is not recommended since more time, materials and— .—____ ..——.—

costs will be incurred under this scheme, See Appendix A.

a. Recommended sequence of contaminated material placement is

as follows:

(1) Dump large pieces of radioactive material into bottom ~

of crater. Material should be well dispersed to preclude subsequent

material from !Ihang-up!l. Scrap metal should be cut up into pieces to

prevent voids. The dispersion should be monitored to assure optimum

placement of concrete slurry,

(2) Place concrete slurry with concrete pump and barge as shown

on the drawings. Concrete slurry shall be placed up to the top of

the tidal level (approximate elevation +5.0).



‘,

... ‘.., ,.-, ..

,.
. ,,.,.
,.
~,. . . .

T

(3) During the slurry placement the keywall on the north

end of the crater on the exposed reef can be constructed. It is

estimated that 1/2 of the keywall on the north (seaward) side of the

crater will be anchored 11-0 into firm coral reef and the remaining

1/2 of the key wall will be embedded to a maximum of 8’-0 into

factured coral reef and where no reef exists. The applicable keywall

to use will be determined in the field.

““7

c?

(4) The amount of contaminated materia ;~y be known by *

/-’”

this time and the configuration of the mound determined. The location

of the keywall should be staked out and all surrounding

within the containment area removed to the elevation of

coral reef located on the north end of Cactus Crater.

material

the existing

(5) Complete construction of the enclosing keywall.

(6) placement of the contaminated concrete mix above the water

line shall be compacted by vibrator roller and shaped to receive the

concrete cap.

b. KeyWall. The concrete keywall will be constructed completely

,,

around the encrypted material. The pace data (reference 7) indicates

5

(RCV. 16Dcc76)
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there is

area the

In areas

a coral reef on the north side of Cactus Crater. In this

keywall will be tied one foot into the existing coral reef.

where no coral reef existed or where the reef has been

fractured the keywall will be constructed to a depth 8’-0 below

the top of the adjacent coral reef. This wall can be constructed by

driving sheet piling, excavating the space between the piling, dumping

concrete below the water line and terminating with conventional

* concrete placement above the water line.
r
The wall% also be

constructed by excavating, placing forms, pouring concrete as described

above and then backfilling. A precast concrete option has been

* 7indicated on the drawing The depth of this 8’-0 embedment will

preclude scouring and

and severe storm wave

undermining of the keywall from tidal waves

action. See Appendix C.

c. Concrete Cap. The contaminated material will be encapsuled

* with a 18” thick concrete cap. c-” :The cap will be poured in, axlmurn

20’ x 20’ panels (22 cy) to reduce shrinkage cracks. Concrete with

a strength of 3000 psi at 28 days will be used. Keys will be formed

slab joints to prevent differential movement between slabs.

*

*

*

at

6
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d. Quarry, rock crushing, screening and central mix batch plant

operations and equipment lists. See Appendix B.

e. Landing ramp. A ramp will be required on the lagoon side

of Runit close to the storage area to unload dump trucks laden with

contaminated material from outlying islands. The ramp site will be

graded to a maximum slope of

be placed prior to placement

10%. A leveling course of gravel will

of precast concrete slabs. The ramp

will be 40’-0” wide to accommodate LCU landing

will be removed by explosives. The Navy shall

craft. Coral heads

verify suitability

of the elevation of the toe of the ramp for the operation of the

craft used.

f. Water Supply.

(1) A brackish water supply will be provided for the laundry.

The skimming well will be located near the test pits contained in

reference 9. The location is close to the end of the runway which

will provide a good recharge surface area to replenish the fresh

*
water supply. Waste water will be disposed of by utilizing a

seepage pit. See Appendix D.
-. —--- ---

7
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(2) A salt water system will be provided for the sprinkler

system at the storage yard area, fill station and wash down area.

Water will be drawn from a pit located near the shoreline on the

lagoon side adjacent to the landing ramp. The fill station will

provide water for the water trucks for dust abatement of the roads.

Another salt water system will provide salt water for the batch,

mixing plants, and crater area. The source of water will be LaCrosse

Crater. Cast iron pipe will be placed and anchored with precast

concrete blocks.

Each water system

provided for

9. Mole

are shown on

backup.

will utilize engine-driven pumps with a spare *

Construction. The requirements for the mole construction

the drawings. See Appendix F.

,
:. h. Electrical. Requirements. Floodlight for night operation
.,

.,: .. .,
:..::..,,, .. will be furnished utilizing light sets and generator sets available

‘..,.,$...”:,,.,. ....
,....:
:,,.” * through Army TOE. See drawings for additional electrical requirements. *,,..,

:-: , .
.! , ,:
.,- i
.’, ... ‘,
.’

,. i. Quantity Estimates and Cost Data. See Appendix E.,“..,.”.,:,
..

.,’: ,. .
., $.,..,
.’ ,“<. -

..; .
.$-. $ .,. ,. 8

.>,4, ., ,,

.,’.
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PODED-G 18 November” 1976

CIINEllALGUIDELINE FOR DRILJ.lNGANI)
BUSTING CORAL KEEF FOR ARMOR STONE

AT ENEWETOK ATOLL, M.I.

A. PURPOSE

1. Based on tileCorps drilling and blasting experience in the Marshall
Islands provide guid:lnce in the planning and execution of a coral reef
quarry operation. Under the best controlled drilling and blasting methods
the approximate yield of armor stone size pieces remains low, or about
15 percent. Consequently, to be sucessful in mining armor stone the quarry
operation must be rigidly controlled.

B. ASSUMPTIONS

J’>
,...

..,,

,,
;..,/?,.. .,,,,,
:4. ,, ,
4.,

?,

,.

.!

‘,

1. Fully qualified individuals with proven experience shall provide
the supewision or technical direction.

2. Control drilling and blasting techniques will be used.

3. Safety and accident prevention planning and protection will be
closely followed.

c: ITEMS TO CONSIDER

1. Drilling and loading can be successfully done only at times of
low tide levels. Only four to five days out of every other week will
low tides occur during the daylight hours.

2. A potential armor stone quarry is generally located in thick reef
crusts on the ocean side of the atoll. Visually the quarry site should be
selected where the reef is widest and surface elevations are highest. The
reef rock will be thickest near the ocean and thinning toward dry land.
‘Me higher the reef crust is above low tide the greater is the depth of
calcification and hardening.

3. The reef structure decreases in hardness with depth and grades
into unconsolidated elastic sediments (silt, sand, gravel & cobble size
particles) suitable only for concrete aggregates and fill materials.

.-
!.,.

4..,.. Freshly mined armor stone pieces are soft and tend to break and
,, crumble on handling. Exposure of rock pieces to air for several days causes

further calcification and strengthening (like case hardening). To minimize
breakage, armor stone should be quarried and the individual pieces tem-
porarily stored on the adjacent reef surface.
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PODED-C

Ccnernl.(llidclincfor Drilling and Blasting Coral Reef for Armor Stone
at Enewetok Atoll, M.I.

5. To recover armor stone sized rock it is necessary that controlled
blasting merely fracture the reef crust to just the extent necessary that
proper excavation cq{]ipmcntcan brct~lcoff the required size of stol]e.
Consequently a ca~c[ully pl.a(~ncdexcavation tecl}niquemust be developed
together with Ehe blasting procedure.

6. Powder to rock ratios will range from less than one pound to

more than two pounds per cubic yard. Where the hard reef crust layers

are less than four to five feet thick excess enersy (more than one pound
per cubic yard) is eitherabsorbed in the pore porus underplayers or is
vented (wasted) at the reef surface. Excess energy occuring where hard
reef crust layers exceed five feet will cause crumbling or shattering
and must be avoided in blasting for armor stone.

7. For coral reef blasting, contractors have used a five minute

delay train with two detonating cord trunk lines and a non-electric fuse
lighter.

8. Shot holes should be sounded with a calibrated blasting stick
to insure no caving has occurred prior to loading. Shot holes should
be loaded immediately after drilling. Rising tides can carry sand into
open holes unless the top of holes are closed (stoppers).

9. Drilling and loading will be done under increasing depths of water
within the drill hole. All loaded shot boles will be detonated the same
day

the

D.

of loading.

10. Team work
short daylight

INVESTIGATIONS

and close coordination is necessary to efficiently use
work period.

1. Investigations are to outline and define the thickest and hardest
reef crust layers for mining 1500 to 3000 pound armor stones.

2. Select widest reef area on ocean side for a quarry site.

3. Within the widest reef area select the highest elevated reef crust

for inital investigations.

4. Sand and rock rubble may cover portions of the selected reef area.
Clearing exploration paths through the rubble is required to expose the
reef surface and for keeping test shot holes open.

2
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PO1)ED-G

General Chidelinc for Drilling and Blasting Coral Reef for Armor Stone
at Enewetok Atoll, M.1.

5. Ilorizontal survey controls are necessary for locating exploratory
paths and positioning exploratory and shot holes to be drilled to measure
and map tilecoral reef crust thickness and hardness. Exploratory paths

(lines) can be laid out on about 100 feet centers normal to dry land
or reef front. Locate preliminary investigative shot holes on approxi-
mately 50 ccntcrs. Lkcrcasc LIIC distance between shot holes if correla-
tion between holes is not apparent.

E. INVESTIGATIVE OBSERVATIONS AND MEASUREMENTS.

1. Thickness of reef crust can be determined by exploratory and
shot holes by measuring the depth where the hole caves when the bit is
removed. Caving normally is where underlying loose sand prevents deepening

by a percussion drill due to the increase energy needed to blow the hole
clean.

2. Ilardnessof the reef crust will vary with the sound and response
of the drill.

3. Timing the rate of drilling and comparing with investigative
rock excavation will provide experience in siting a quarry area. Strips
painted on drill steel aids in making estimates of drilling rates.

9 Comparing the rates of drilling for bit sizes 2%”, 3“ and 4“ can be used
to plan drilling and blasting arrays.

4, Uniformity in drilling operations is necessary when comparing
results. To minimize variations in percussion drilling the compressor
muse maintain a constant CE’Mvolume at controlled pressure and the sequence
of drilling and blowing should be nearly uniform.

5. The success of observations and measurements depends on the
experience and ability of the drill operator.

F. BLASTING DESIGN \

Criteria for blasting design can be found in TM 5-332 - Pits and
Quar;;es, EM 1110-2-3800 - Systematic Drilling and Blasting for Surface
Excavation.

2. Shot hole arrays will depend on the thickness of the reef crust
layer. Vary hole spacing and powder-rcok ratio as necessary to obtain
desired results. (The anticipated yield is about 15%).

3. The following general criteria will aid in planning initial test

blasting:

3
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General Guideline for Drilling and Blasting Coral Reef for Armor Stone
at Encwetok Atoll, t4.I.

a. Drill 2%-inch diameter holes in reef crust layers lCSS than
six feet thick bc~:inningwith a 5’x5’ array in a rectangular pattern.
Drill 3 and 4 inch diameter holes where the reef crust is more than six
feet tl~ick. Tliehole array will exceed 5’x5’.

b. Use 40 or 50 percent weight strength, water resistant,
straight gelatin dynamite with instant caps and prima cord. The powder-
rock ratio SIIOUICI be between 1.0 and 1.6 pounds per cubic yard depending
on hardness of rock. A smaller charge is used in harder (slower drilling)
rock.

c. Experience and trial and error under controlled conditions
will furnish additional guides as work progresses.

4. The amount of blasting energy used per hole should be no more
then necessary to crack the reef crust. If l~caving and distortion occurs
the powder-rock ratio should be reduced or the sl~othole spacing increased
or combination of both.

5. The best recovery (percentage yield) of armor stones will be
obtained by excavating the pieces from the cracked reef crust.

6. A quarry sho~ld be developed to provide two or more faces which
helps to relieve blasting stresses and makes excavation of large pieces
easier. A sigzag (angled) quarry layout would provide the greater number
of working faces.

7. Joints, cracks and surge channels in the reef crust should be
considered free faces wheil planning shot holes.

8. Solution sinks, pot holes and cavaties will absorb blasting energy

and should be avoided in planning shot holes.

9. Blasting formulas referenced in paragraph 1, hereinbefore,
many additional items and variables effecting blasting techniques.
culmination of experience in the field will ultimately dictate the
successful blasting procedure.

4
..-,,.
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PODED-G ‘ 1? November 1976

QUARRY, ROCK CRUSIIINC, SCREENING AND CIINTRAL
MIX BATCIIl’lANt 01’E1\A’rIONSFOR CLEANUP

OF ENEWETOK ATOLL, M.I.

h, INTRODUCTION

1. PURPOSE:

a. Identify only significant types of equipment considered essential
for practical completion of the designed containment of contaminated debris
and soil.

b. Show types of equipment and number of each for the assumed
operational--production rate. (If any operation is not scheduled simulta-
neously with another then common equipment need not be duplicated.)

c.. The size of equipment is limited by the recommended capacity or

equivalent shown. (Operational production dictates the size of equipment.)

d. Denote availability of equipment throuSh either
of Organization and Equipment (TOE)”, Navy, or commercial.

e. Indicate equipment requiring a long procurement

the Army “Table

lead time.

f. Sl]owthe approximate continuous horsepower demand for electrically
powered equipment.

g* Provide estimated area requirements for quarry andior borrow sites,
aggregate stockpiles, and crushing, screening and batch plant operations.

2. BASIC ASSUMPTIONS:

a, All required support maintenance tools and repair parts essential
for satisfactory performance of equipment shall be the responsibility of the

* .serv~$ organization.. .

* b. The tasked

operators, maintenance
operation.

*

organization shall contain teams of trained equipment *
personnel and helpers to insure an efficient equipment

3. ASSUMED MINIMUM PRODUCTION REQUIREMEI’TH:

a. Crushing plant shall process a minimum of 60 tons per hour.

b. Screening ancl washing Unit shall process a minimum of 60 ton per hour.

c. Central mix batch plant shall process a minimum of 60 cubic yards

per hour.

(Rev. 10Dec7t>)
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PODED-G
Quarry,

Cleanup

4.

17 November 1976
Rock Crushing, Screening and Central Mix Batch Plant Operations for

at Enewetok Atoll, M.1,

SPECIFIC ASSUMPTIONS:
hereinafter in the respective

B. EQUIPMENT MATERIALS LIST

1. QUARRY OPERATIONS:

Assumptions for various studies are shown
analyses.

a. Dozer, crawler-mountedwith blade and single
tooth ripper. Cat D-8 or larger.
Supplier - Army

One Each

b. Dragline, crawler-mounted, minimum capacity

40 tons and minimum bucket size 2 cu.yd.

Supplier - Army One each

c. Crawler loader, minimum bucket size with digging
teeth 2\ cu.yd.
Supplier - Army Two each

d. Dump trucks, ten wheeled, 20 ton
Supplier - Army Five each

e. Trac-drill with extendable boom, Joy Model

Ram-l~ammer VCR 260 or equal
Supplier - commercial One each——

f. Portable compressor, 800 CFM@100 L’SI,Quite
Model Joy RPQ800 or equal

fi~u.1.i~~- sor~ercial
(Army has portable compressor, 600 CFM@100 PSI
which will operate a wagon drill, but not a

trac-drill.)

g. Flatbed truck, bed size to be modified to
accommodate mounting trac-drill and 800 CFM
comprcsso~. Approx bed size 8’~ W x 20’~ L,
loac[weight 8: tons.
Supplier - Army
(To mount a wagon drill on a flatbed truck and
maintain versatility in operating positions is
not possible.)

h. Miscellaneous (Supplier - Army)

(1) Drill Bits - 2i”, 3“ & 4“ diameter with
replaceable teeth, extra teeth

One each

One each

Two bits of
each size

2
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PODED-G 17 Novcml)cr 1976

Quarry, Rock Crusl~inC, Screening and Central Mix Batch Plant Operations for

Cleanup ac Enewetok Atoll, M.I.

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Drill steel - 12’~, 16’f, & 20’~
lengths

Jack-hammer with pavement breaker point,
chisels and cutter bits

Portable compressor, 200 CFM@90 PSI

Blasting machine to handle a minimum of
20 caps

Galvanometersfor testing blast circuits

Blasting caps, standard instant delays

Wire and reel for firing. Ave+age depth
of holes 5’ - 10’, approx 2000- holes

Explosives, water resistant, 507.or stronger
weigl]t strcngtll,gelatin dynamite.
Estimated quantity

2. CRUSHER, SCREENING AND WASHING OPERATIONS:

a. Primary crusher, 75 ton per hour capacity
Supplier - Army

b. Secondary crusher, 75 ton per ‘hour capacity
Supplier - Army

c. Screening and washing unit, 75 ton per hour
capacity. Washing unit should include as
a minimum spray bars and screw type dehydrator
Supplier - Army

d. Wheel loaders, minimum bucket size 2% cu.yd.
with digging teeth.
Supplier - Army

e. Water Pump (for washing unit) minimum pump
capacity 500 GPM @25 PSI.
Supplier - Army

f. Portable aggregate belt conveyors, 24” minimum
x 50’
Supplier - Army

3

Two lengths
of each size

One each

One each

One each

One each

One each

60,000 lbs

One each

One each

One each

TWO each

One each

Six each
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POI)ED-G 17 NOVCl!)bc~1976

Quarry, RoclcCrusl]inE, Scrccning and Central Mix Batch Plant Operations for

Cleanup at Enewetok Atoll, M.I.

3. CONCRETE AND SLURRY BATCHING:

a. Mobile central mix batch plant with self erecting mixer.
Minimum plant capcity of 60 cu.ycl.per hour. Minimum

mixer capacity of 6 cu.yd. Automatic batching with

option of dial or beam type scales.

wnlll~r -w One each

b, Closed bucket or skrew conveyor with hopper for
filling cement bin of batch plant.

suPPlier-&Yz c@W=s=- One each

c. Wheel loaders, minimum bucket size 2% cu.yd. with

digging teeth.
Supplier - Army Two each

d. Pnuematic tired fork lift, minimum capacity

5000 lbs.
Supplier - Army One each

e. Transit-mix trucks, minimum capacity 6 cu.yd.

supplier -w—...-—_ Four each

f. Flatbed truck with tarps (transporting cement
sacks on pallet boards)
Supplier - Army

4. CONCRETE AND SLURRY PLACEMENT:

One each

a.

b.

c.

*

d.

Pnuematic tired crane, minimum capacity 20 tons
Supplier - Army

Garbro type concrete bucket, minimum capacity
2 cu.yd.
Supplier - Army or Navy

Concrete pump, minimum capacity 60 cu.yd. per
hour. Pipeline to transport slurry, a maximum

of 800 feet. Pumping head equal to or less

than tilepoint of discharge from the pump.
Supplier - Navy—-

Dozer, crawler-mounted with blade. Cat D-7 or
equal.
Supplier - Army

4

----

Two each

Two each

Two each *
-—

One each

(Rev. 16Dec76)

:.= .:.,, ~- “-’-:
,’; ,. ‘ .,.4
............

,-” .,, .. ~.;.



PODLD-G 17 Novomber 1976

Qu:irry, Rock Crusl] in\:, screc~~ing and Central Mix 13atchPlant (lpcrationsfor
Cleanup at Enewctok Atoll, M.I.

‘,

,
.’>{. e. Motorized heavy road grader.

Supplier - Army One each‘,,,
‘ ,.,.,%

“,’,, ..
. .!

.,.

,.,
,.

,..,. ,, .

,>

.,’:...;.

f. Self-propelled vibratory steel drum roller,
stntic wei~l]t approx 10 tons

Supp lier - Navy Onc each—+

g. Electric concrete vibrators
Supplier - Navy Four each

,,
;.
....
. ‘. .

5. EXCAVATOR FOR FOOTINGS:

..,,
,,,.. “ a. Crawler-mounted or wllceltype backhoe, bucket

size 112 cu.yd. or larger
Supplier - Army One each

6. REMOVAL OF OVERSIZE AND DEBRIS FROM CONTAMINATED MATERIALS:

*a. Portable grizzly capable of processing a
minimum of 60 cn.yd. per hour
Supp lier - commercial One each—-.—.

*

c. PRIORITY EQUIPMENT PROCUREFIENT.

1. Crusher, screening and washing units.

2. Mobile central mix batch plant.

3. Transit-mix trucks.

. ..
...! 4. Concrete pump.

5. Self-propelled vibratory steel drum roller.

6. Trac-drill.

7. Portable compressor, 800 CFM

D. llSTIMATEDAREA 017QUAR1{Y SI’I’E FOR ARMOR STONE.

1. Determineapproximatearea for armor stone quarry site.
Stone sizes 1500 to 3000 pounds.

2. Assumptions:,.
‘r.

2000 cu.ydst (neat line)a. Estimated quantity of armor stone
. .

5
,,

(Rev. 16Dcc76)
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roDIID-G 17 Novcmhcr 1976
Quarry, Rock Crusllin[:,Screening and Central Mix Batch Plant Operations for

Cleanup at Enewetok Atoll, M.I.

b. Estimated bulking factors for in-place stone 357$

c. Percentage of yield from controlled quarry
blasting and excavating 1s%?

d. Average thickness of hard reef rock 2 feet *

e. To insure a minimum buffer width of 100 feet
between the reef front and seaward edge of

the quarry site and a similar landward buffer
zone of 100 feet from the shoreline high water
mark, use 250 feet for the average width of
quarry.

‘3. Estimated quarry surface area,

a.

b.

c.

d.

e.

Equivalent excavated rock volume

2000 c.y./l + bulking factor = 2000/1.35 = 1,482 cu.yd.

Total volume of excavation to yield 1,482 cu.yd.

1482 cy/yield factor = 1482/0.15 = 9880 cu. yds.

Length of borrow site using an average depth of

2 feet and width of 250 feet
(9880 c.Y.) (27 c.f./c.y.)

Length = (2 ft) (250 ft) = 534 feet

An experience factor has indicated a multiple
of 1.5 should be used for estimating the required
surface area of a potential coral ledge quarry site.

The a~proximate surface area dimensions for the
armor-;hore quarry are 250 feet x 534 feet (1.5)

USE 250 feet width x 800 feet len~th

E. ESTIMATED AREA OF BORROW SITE FOR CONCRETE AGGREGATE

1. The borrow for concrete aggregates shall be obtained from
the disturbed undersized coral rock remaining after armor
stone quarry operations. Crushing, screening and washing
of borrow materials will be required.

6
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PODED-G 17 November 1976

Quarry, Rock Crusl~ing, Screening and Central Mix Batch Plant Operations for
Cleanup of Enewetok Atoll, M.I.

2. Assumptions:

a. ,Estimated quantity of concrete aggregates

12,000 cu.yd.~ (In concrete)

b. Estimated proportions by volume to yield a workable
mix design. (Final mix design shall be established

in the field.)

3/4” to No. 4 45%~

Sand 55%?

c. Coarse aggregate placed in stockpiles will bulk
and handling of aggregates will result in losses.
The estimated percentages of bulking and losses
are:

Bulking + 35X?

Losses - 5% ~

Total Correction factor + 40% t

d. The approximate proportions by volume of the
yield from crushing, screening and washing
operations are:

3/4” to No. 4 23% *

Sand 72% *

+
Losses from washing 5% -

3. Estimated surface area required for concrete aggregate borrow.

a. Determine total volumes of coarse and fine aggregates
required for the estimated concrete mix.

3/4” to No. 4 (12000 cy)(45%) = 5400 coy. (mix)

Sand (1200 c.y.) (55%) e 6,600 c.y. (mix)

-.., ,.,
. . ..

.’ ,,::. .
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quarry, Rock CrushinR, Screening and Central Mix Batch Plnnt Operations for

Cleanup of Enewetok Atoll, M.I.

b. Determine total volumes of coarse aggregate to be stockpiled,

3/4” to No. 4 (5,400 c.y.)(1 + total correction factor)

(5,400 c.y.)(l +40%) = 7,560 c.y. (stockpiled)

c. ‘L%e low yield for producing 3/4” to No. 4 size coarse

aggregate shall dictate the quantity of material required
for processing. Estimated quantity of material from borrow is:

7560 cy/23% = 32,870 cy

USE 32,900 C.y.

4. The approximate surface area dimensions for the aggregate borrow
area using an average depth of 8 feet and width of 250 feet is:

Length = ~32,900 C.y.)(27 c.ffc.y.) = 444 ft.
(250 ft) (8 ft)

usE 250 feet width x 450 feet length

(within limits of proposed quarry site)

F. REQUIRID AKEA FOR CRUSHING, SCREENING AND WASHING OPEWTIONS; AGGREGATE
STOCKPILING, WASTE STOCKPILING

1. Assuming the primary and secondary crushers are separate units and
the screening and washing units are a common plant and all units
are located in tandem and connected by conveyors, the area required
for siting and conveyor off loading shall be approximately

~-’ --’

110 feet wide x 250 feet long

2. Stockpiling Coarse Aggregate:

a. Quantity of 3/4” to No. 4 coarse aggregate stockpile equals
approximately 7,560 c.y.

b. Recommend providing a nearly rectangular shaped stockpile
100 feet wide x 150 feet long. l[eight is approximately 10 feet

clear and level 12 feet beyong the periphery.

3. Stockpiling Fine (sand) Aggregate:

a. Quantity of sand aggregate stockpile is approximately

8

6,600 C.y.
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b. Recommend providing a nearly rectangular shaped stockpile 100
feet wide x 150 feet long. Height is approximately 8 feet.

Clear and level 12 feet beyond the periphery.

4. Stockpiling waste aggregate (predominately sand) resulting from
aggregate processing operation.

Sand Produced = (32,000 c.Y.) (72%) = 23t7°0~c*Y”

Stockpiled 6,600 C.y.

Waste 17,1OO* coy.

Washing Loss (32,400 c.Y.) (5%) = l~65°~c”y*

Stockpile approximately 17,100 c.y. of excess sand in a nearly square

area 150 feet on each side. Height is approximately 13 feet.

Stockpile approximately 1,650 C.Y. of washed fines in a nearly square

area 60 feet on each side. Height is approximately 10 feet.

5. Generalized layout of aggregate processing area to establishoverall
area requirements. (Conservative estimate)

-----
--- . ..

‘n ‘
.....’

.,’ ExCCSS
,’

SAND
WAf=U FINES

\

fa=l13

5AIU0

\

““ ..0

/
‘. 3/4”To
...

No. 4
i’., ,./,...

/’”’ Scale: 1$1= 200” .
..-----...

Recommend a site encompassed by a 530 feet diameter circle be
designated as an aggregate processing area.
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G. REQUIRED AREA FOR CENTWL MIX BATCllPLANT

1. Assumptions:

a.

b.

c.

d.

e.

f.

Batch plant will be located in proximity to the proposed site
for encapsulation. Batch plant will be portable.

Dry storage area adjacent the plant should have sufficient
capacity to store three days cement supply.

Cement to be procured in sacks in lieu of large rubber bladders.
(cement filled rubber bladders would weigh approximately 4000 lbs
each and require special equipment for handling.)

A closed bucket or screw elevator with hopper will transfer the
cement to the batch plant bin.

Loaders will feed the aggregate or contaminated materials into
the batch plant bins.

Nominal concrete aggregate storage area will be required adjacent
the batch plant.

2. Central mix batch plant: (Minimum capacity 60 c.y. per hour)

a. A portable batch plant with self erecting mixer can, generally,
be contained in a 20 feet wide x 70 feet long area.

3. Cement dry storage area:

a. A wooden dry storage shed approximately 20 feet x 50 feet can
store about 3600 cement sacks or roughly three days supply of
cement.

b. A closed bucket or screw elevator will lead from the shed to the
batch plant cement bin. A hopper type feed would be placed in
the shed.

.,

,’
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Quarry, Rack Crusher, Screening and Central Mix Batch Plant

Cleanup at Enewetok Atoll, M,l.

4. Generalized batch plant layout:

[
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Operations for
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/
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A site encompassed by a 160 feet diameter circle would provide a
conservative area for locating the batch plant, cement storage shed
and interim aggregate storage area.

H. ESTIMATED CONTINUOUS ELECTRICAL 11ORSEPOWER DEMAND FOR CRUSHERS, SCREENING,
WASHING AND CENTRAL MIX BATCH PLANTS :

1. Aggregate processing plant: (Capacity min. 60 c.y. per hour)

a. Jaw crusher 160 HP*

b. Roller crusher 160 HP*

c. Screening and washing units 125 HP+

d. Conveyors (Five 10 HP motor) 50 HP~

e. Where crushers are a combined unit approximately 200 HP* would
be required.

f. If crushers operate by diesel engines the horsepower demand
would be less.

g. Bigger the plant the larger the horsepower demand.

11
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,., , ,.,

“. .’:.{,,,..:: , , ,, .:



. .

1’ODED-G . 17
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Operations for

Cleanup at Enewetok Atoll, M.I.

2. Central mix batch plant: (Capacity min. 60 cu.yd per hour)

a. Batch Plant plus exterior cement conveyor 140 HP~

I. REFERENCES

1. Engineer Troop Organizations and Operations FM 5-1, Jul 1971

2. Engineer Construction and Construction -

Support Units FM 5-162, Mar 1973

3. Pits and Quarries TM 5-332, Jul 1960

4. Roads and Airfield TM 5-250, Aug 1957

5, Use of Road and Airdrome Construction Equipment TM 5-252, Jan 1945

6. Army (TOE) 1975

7. Navy

,,
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Additional Recommended Equipment (Army TOE)

MAINTENANCE EQUIPMENT

1.

2.

3.
4.

5.
6.

7.
8.

9.

10,
11.
12.
13.
14.
15.
16.

Truck Wrecker, 10T
Grader road mtzd ded 12’ blade
Welding shop trlr mtd, 300 amp
Tool kit welders
Torch outfilt cutting/welding
Welding equip elect cc-cp type
Welding set are inert gas shield DC 115v
Lubricat serv unit power oper trlr mtd
Shop equip contact maint trk mtd
Shop equip gen purpose repair strlr mtd

Tool outfit pioneer portable elect tools
Semi trlr van repair parts storage, 6T
Saw power hack ptbl
Saw circular table type, 20’ blade
Truck cargo, ST
Saw chain gas driven, 18”
Truck tank fuel servicing

LIGHT EQUIPMENT

1.

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

Survey set gen purpose
Drafting equip set bn
Test set concrete
Auger earth skid mtd 9’ bore depth
Flood light set elec ptbl 6 light 5KW 120V\208V
Diving equipment set, SCUBA
Water pump 125G~
Water pump centrifugal whl mtd, 1500 GPM, 60’ head
Outboard motor, 25 HP
Boat landing inflat asscclt 15 mcn
Winch drum pnue driven, lT
Winch drum diesel driven, 5-3/4T

Hammer, pile driven self powrd dsl driven, 7000 lb (rein capacity)
Distributor water trk mtd, 1000 gals (rein)

Semi trailer low bed, 25T
Harrow, disc, hydraulic lift control

Scraper towed; 18 CU. yd. (need tractor)
Mixer cone trlr mtd, 16 cu. ft.
Barge assembly: 3x7, 5x12, or 6x18
Propelling unit outboard, 165 BHP

,,. ,,
. . ..



APPENDIX c

,.,’

I



,

U.S.ARMY ENGINEER DIVISION,PACIFICOCEAN
f!nmDC OF FNCINI=FDC
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PROJECT TITLE Enewetak Cleanup 1 2
SH NO..—, OF— SHS

LOCATION SECTION

DRAWING (S) NO,

COMPUTED BY KVK DATE 15rlov76CHECKED BY DATE

DESIGN ANALYSIS
1. ASSIJ}lPTIONS.

+
a. No catastrophic mov~ment in the coral reef structure (- 5 feet horiz

or vert) which will result in disastrous effects (major faulting) is pre-

dicted for the next 2,000 years.

b. The mean sea level will vary from 1 foot lower to 5 feet higher than

existing ?lSLover the next 2,000.years.

c. Reef material is not removed or excavated (by nature or man) In the

vicinity of the crater or seaward of the crater for a distance of 1,200 feet

2. DESIGN SWL.

a. Max wave will occur when sea level is 5’ higher than present elev.

Rise In H20 level + Existing high water level

~1 4.4 = CJ’

Under this sea level conditton, waves will wash completely over the Island

and there will be a very small wave and wind setup. The combined effect is

estimated to be 1 foot. The rise in water surface due to atmosphere pressur

drop is estimated to be about 2 feet for a major storm.

b. Based on the above the design SVL will be 9+1+2=12’.

3. DESIGN WAVE.

Based on contfdlling depth criteria for waves having periods between

~5 and 20 seconds, the design wave height will be:

12 + 1.27 = 9.5’

40 SCOUR .

a. From the report recently provided by the Navy Command, the ground

surface around the crater has been “severely fractured’’andthe beach rock in

this areais a very thin surface covering over coral,,debris and sand.
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PROJEGT TITLE Fnewetak Cleanup SHNO: 2 OF 2 SHS

LOCATION SECTION

DRAWING(S) NO.

COMPUTED BY KVK DAT~~CHECKED BY DATE

DESIGN ANALYSIS
b. This is contrary to our previous assumption. Based on present in-

formation on foundation material, the design wave condition would he expecte(

to produce scour at the toe of the cut-off wall. It is estimated that the

.lepthof scour could he as much as 5 feet. It is not anticipated that

scour will be progressive rather material would be expected to he returned

to the scour areas by natural processes over a period of time following

the

5.

Jse

j.

occurrence of major stoxms.

DESIGN RECOMMENDATIONS.

a. Extend cut-off wall 8 feet below existing ground surface.

Jm!!!:

~, Rackfill to existing ground elevation around cut-off wall.

coral pieces 6“ to 18” in diameter for backfill.

OTHER CONSIDERATIONS.

If biological and chemical processes which promote cementation of

:oral are sufficiently well understood , measures to promote the cementation

]rocess in the backfill material around the outside of the cut-off wall

might be considered.

POD Forml15 / -\
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U.S. ARMY ENGINEER DIVISION, PACIFIC OCEAN

CORPS OF ENGINEERS

)RAWING (S) NO,

;OMPUTED BY~ DATE~k CHECKED BY DATE—

DESIGN ANALYSIS
+

)
1. References.

I , 4.& .~ . ,
I

USGS report, “Ground-water Conditions on Enewetok Atoll, ~ith
,,

a.
Comments on the Effects of Use of Conventional Explosive s,” by
F. C. Koopman, May 1973 (Incl 1). i“-”””

I
I

b. Hawaii Institute of Geophysics Report, “Groundwater Resources
Evaluation: Enewetak Atoll,” by R. W. Buddemeier and R. C. Jansen, October
1976 (Incl 2). ~ (,( I 1 1,

i -.--d-------- - .-: -...—..-.-
2.-’-Ra<tatestes (pg 16)

; .-.. ..-.–,_j __:._;_.._l -+ :-----
“The island of’Runit does not!have a shape favor-

able to the formation of a fresh-water or ‘slightlysaline-water lens. It
is a long narrow island and the distance from its axis to the ocean is
generally less than 300 feet, which does not make it q prospect for fresh-
water accumulation under prevailing precipitation and other hydrologic
conditions.”

/
,, i- $--~

i !
. . . .

3. R~f”b states pg 50-51) . .
i

the’ “a;a~lablewater ‘willnokally be at”
least:25% seawater and may rise pbove 50% {duringdry seasons.” Again under
“c. conclusions and Recommendations 1. ‘. . . Actual salinities hay range
from a low of 20% seawater to’s high valud well in excess of 50% seawater.”

4. It should be pointed out that 25 percent seawater means a chloride
content of about 9,000 mg/1. This is far in excess of anyone’s definition
of freshwater. Note table I Quality Standards of same report shows permis-
sible chloride content of,250 mg/ll Hence, 25,percen$ seawater lisl36 times
salti~r than ‘the “permissible” “standard. ai,1

& :!

_./. .-—- -- 1141
-— -- ----’-- -- ------’”- ““-- “–I-+’+----}-” -“+-”1-~-’,-,--

5.
-~

“Note that theie is’not signifi~ant inconsistency between the actual ‘!””
teat data in two reports. However, statements and estimates on page 50 of
ref b may be easily misinterpreted if taken out of context of the whole
report, since in three places it refers to “total freshwater inventory” or
“total freshwater equivalents.” This inventory and these equivalents are
actually highly saline brackish water. ;

‘–t -‘“-kh!n-t)gl=d“’+~~e~ote~ti~l u;e-r~rnu~t’becau?io~~-~~~-~lokh~a. laundere.
cent seawater will be salty,when dried , and will be u~omfortable #f.worn: ..

forextended periods. v , ~i”-”:ll-:L II’&
I t1

I
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US. ARMY ENGINEER DIVISION,PACIFICOCEAN

CORPS OF ENGINEERS

r?, ,,.ll T - Sk”! t-’l:-lt[i (.. I<} FI.1.
‘ROJECT TITLE SH NO. J OF~SHS

:OMPUTED BY 18/. I !A DATE / ~.? ‘/ - CHECKED BY DATE

DESIGN ANALYSIS

The estimate of rechar~e Riven on pa~e SO, ref h, hecinnin~ on line 8 of

third paragraph is GfKni. ficantlyoveroptimistic. It,,fails to follow even

the ~uidelines given on pafie10 of the same report. J.ip,htrains falling on

dry soil may he completely lost to evaporation, plant uptake and soil mols.

ture uptake.” In addition rain fallinR within 100 feet of tileShoreline
generally contributes .l.ittleor no fresh water to the lens. It is noted

that the 100m radius centered at Y-3 intersects the lap,oon shore. A more

conservative estimate of recharge estimate is as follows:

Consider the maximum circle whose perimeter does not extend closer than 100
feet to the shoreline: ie, a 500 ft diameter circle whose center is about
350 feet from either shore, and about 2W north of centerline of air strip:

500” diam circle = 196,350 ft2 area

annual recharge = 25% x 57.88 inches ; 12 x 196,350 =
= 236,764 CR ft X 7.48
= 1.77 x 10 galfyr

+ 365 = 4,85n gal.idav
Required Capacity = 3,000 Cal/day

Tile ground water level at center may he expected to be only tthout 0,2 feet

above laCoon level at mean tide, The tidal efficiency may he expected to
be about 0.10, that is the tidal range of the ground water may be expected
to be shout 0.4 feet.

The well will consist of a 12” diam corrugated metal pipe shout 12 feet
long, ~ecurely sealed at the bottom with a 1/4” plate welded waterti~ht.
The collector pipes w1ll he 5-60 feet long, 2 inch diam corrugated polyeth-
ylene drainaqe tuhfn~. This tubing iS Commercial Standard CS 228-61 is
available from several sources fncludinfl Hancor Inc., PO Box 1047, Findlay,
OIIio 45S40, and ,Idvanced T)rainap,eSystem, Inc., I’OBox 489, Pomona, CA

91769. The 2-inch collector tubes will radiate equally spaced at about 72”
The collector tubes must he precjselv placed at the level of 1.0 ft helov
tilemean Cround water elevation. The latter criterion is extremely impor-
tant because of the very thin bracl<ishwaterlines.

The pump will he 1/2 hp 230 volt sjnglc-phase sullmersihle pump rated at 10

Epm g This pump is available from Sears and other sources. It is very
$mportant to avoid using an oversized pumpt in order to prevent excessive
drawdown. A windmill can be substituted: 27’ tower, 8’ dfam fan, 2-3/~ x..——
12” x 24” pump cylinder rated at 6,000 Rpd @ 15’ ljft: Aeromotor or equal,

‘,,.,
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U.S.ARMY ENGINEER DIVISION,PACIFICOCtEAN
CORPS OF ENGINEERS ~

ROJECT TITLE ‘~”l~rnj~c~ “~>
EU “~~~m~ ‘ SH NO -i- ; –7,. ,, ‘_, ;.7-,-OFi ~.j !s~

OCATION }ZUU17 , ~/u ELUG7A k! ,. SECTION M4?C ti. ;l

RAWING(S) NO.

OMPUTED BY DATE CHECKED BY DATE—

DESIGN ANALYSIS
, \ I

A 1.- I +.umr~n.--l
.?. (t, l-, !.a~. l

1 l.. i.- i.l; b--’ &J&&zJ’2zz
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CORPS OF ENGINEERS
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ROJECT TITLE I SHSS!i N*O. ‘ - OF-

OCATION Ru #lT. zlQE’L.il Az A-K SECTION /wt5cH

IRAWING(S) NO.

~OMPUTED BY DATE CHECKED BY DATE—

DESIGN ANALYSIS
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U.S. ARMY ENGINEER DIVISION, PACIFIC OCEAN
rfiooc nc CNGINl=i=DC
UWr. r .? VI 6-l. w,, .-*l. -

ROJECT TITLE Enewetak Atoll Cleanup ~ ‘-”SHN’Oo 1 ; OFI “-
. .....

- SH

OCATION SECTION ,

IRAWING(S) NO.

:OMPUTED BY ‘w DATE 10/14 /7& ECKED By DATE

DESIGN ANALYSIS

Design Storm - assume 10 year storm 1

{6 1.

‘B = 10‘ ,,

12 seconds
i. .—— . . ..

T= ji { I

Stillwater elev = Se + S + SW + Sap = 7.6’, wind setup ignored

Se +,SA = 4,4’
1,, ..-

Sap ‘= 1.5”
.Sw -i. ....=. up-------- - ; , ,.._. .,-.— - ~_;_.’_;:~_ ~..:.:..:‘- q --.,:-,:,:f :-~’ ~.

7.6’
II ,,, I I

Tidal Data

Range

~ Mean
I 2.7’ I

Denssed spring M. Tide Level
3.9””\ 2.6’ I tl

,,,

‘F’ !’ ‘“ “ ‘“

8 :,,
~ 4.4’ ~

‘ .\_j_;..-lk’1 ~- !.!.:;’-;”_.;_.!-:,__.!.‘-4..L

l!.!:,, {’ ,.- 1
3.9’

0.50
0.5’

ML14 Spring

0.00 — —
T——

L {.b..-e, , .*...! 1$ L.,..L i1..4..,.1...12A4;.J-.-A.La.’L.jbtw.bd~:LA.+ .Lkk+k4k:...

Reef surface _approx_~-2’ I.— ---L.-— ----&
Depth of water * 7.6 -2 “ 5.6’ }

,:- -;-:--,-; j-, -–.-,’ +-.-+ ‘$--
,,

Hb~ = 5.6~l!28=’4.’3’’”” “’’l’’’!” ‘.

Use 4‘ design wave height

Reef with zero slope extends about 1400’’seaward of crater, therefore
1.28 used is in lieu of SPM Fig. 7-2 or 7-3.

+ AV--4.Cal,.*-.hu.i.b.>.+..4.i- i...4*4...4+4. ..+.J+ I -1 I- I,L:II$.$’~.J.:~::LJ*~.t~-k~~V
..—-.

,,
I -4 . - - --- --

i., ,i :.. -’...] \
! I I I ,... ;. i , ~’-{....-j -!. _l. ( .;+. ,.-j.’; {_141,:, ;:<:<~ +4+4

,,

,. .{--.. ,-- Ir—k - -~ .,- - -,--
k.<

I’l! ’i:.. !. ’i. ”! l:...! e ,..,.

—
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U.S. ARMY ENGINEER DIVISION, PACIFIC OCEAN----- --- ., -,...- --,.
uu~rs ur CNOINCCK3

ROJEC!T TITLE~k Clan) ‘-“ - -SH NO~~OF~- ‘“SHS

OCATION SECTION ~

RAWING(S) NO.

OMPUTED BY~ DATE~HECKED BY DATE—

DESIGN ANALYSIS 1-

Armor Stone Weight
I

4--4“.-
IH = 4’

w= Wr H3 tote = 1.5 ‘

K (Sr - 1)3 Cote (from FM&S) Wr ~ = 150 , _........

Sri”’= 150 = 2.i34
64

I 1

w,= 150X43 ~ ~ lA’170(j#-’ 1+
1 1.6 (1.34)’ X 1.5

Kop:6 I ( I,,..:.j
I .;_+L

--- .--’ .— --- —- —..
!’

i....7.

I 1 ., -1-’-””< ‘ ‘ ‘ “r-”’-i-----~ ,’

use 0.75T to 1.5 ton stone KO ~= 1.6 selected for ,

(15CKM to 3ooc+) single layer not
groin in SFM.I

I
Runup ,

; ~-, ,- ,--,,I I.-.J \ .,

‘~,

--1 ! “.1.! i I \-z,.-+
d 5.6 :,

,Eo ; 5.12 X 1’22’ = ,0;0076: ~- !_:~ : J -..! _.\”
1

j_-!_i i, { ,“ii~
r- ‘-’- —r -, —-----

1- (
4’ ‘“f =’ “2.61 ‘ “ ‘

1’ ”-’
H . 1.531’ ‘ H~ = _

E& 1.531

2.6
I

Ho . _ I
~ 32.2(12?)

= 0.0056

I & .i t..+.i I. i...]A ~~, )~~b...~...1.144A. \&..)\.<&JA
‘d’=’~’i
3

- ‘2.15’1-” ~

H -+-2.6-~1-+—;- --- , -~-:-~ ‘~”.-r--

?
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I (quarry run, larger pieces on outer slopes.)
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