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SUMMARY AND ITEMS OF NONCOMPLIANCE

A criticality accident occurred at 6:06 p.m. on July 24, 1964
at the Fuels Recovery Plant of the United Nuclear Corporation,
Wood River Junction, Rhode Island.

A Production 0perator, Robert Peabody, poured the contents of
a %" diameter geometrically safe, 11 liter bottle into an 18"
diameter by 24" deep tank that was about half full of 1 molar
sodium carbonate solution. The 11 liter bottle actually con-
tained concentrated uranium solution (200 grams of U-235 per
liter or more) and the system became prompt critical when
approximately 10 liters of the solution had been poured into
the tank.

When the criticality alarms sounded, the five persons in the
building at the time (including Peabody) evacuated the building
and reassembled at the emergency evacuation building that is
about 450 feet southeast of the plant. An ambulance was
immediately called and various authorities were notified, as
specified in the emergency plan.

At the emergency evacuation building, Peabody showed radiation
sickness symptoms of nausea and stomach cramps, indicating that

he had received a very high dose of radiation., Upon admission

to Rhode Island Hospital at Providence, R.J., he was decontaminated
placed in an isolation ward, and received special medical atten-
tion. He died at 7:20 p.m. on July 26, 1964, about 49 hours after
the incident occurred. The Health and Safety Laboratory, Idaho
Operations Office which is doing the analytical work in connection’
with the investigation, indicated that Peabody recelved a total
dose (fast neutrons, thermal neutrons and gamma) in the oxder

of 15,000 rad. This figure is subject to refinement by virtue

of further analysis of additional information and samples

furnished to Idaho.

The plant guperintendent, Holthaus, and the shift supervisor,
Smith, re-entered the building about two hours after the incident
and drained the contents of the sodium carbonate make-up tank
(1-p-11) into the organic wash column (1~C-9), and then into

four one-gallon polyethylene bottles, The 3" diameter of the
1-C=9 column 'is a geometrically safe shape, and the 3,785 liter
volyme of the one-gallon bottles is a critically safe volume,
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The plant superintendent, Holthaus, who received é;

of radiation when herre-entered the plant after the incident, and
five other employees involved in the incident were sent to the
hospital for examination and testing. Final f£ilm badge evaluation
for the plant superintendent, Holthaus, indicated that he had
received a dose of’[;* :] The shilft supervisor, Smith, who
wore no f£ilm badge upon re-entry, was assumed to have received a
gamma exposure equal to that of Holthaus. Both men(”

] although
medical examinations of the other four men revealed no radiation
damage, they are continuing to submit specimens of blood and urine
on a quarterly basis.

Examination of silver coins in the pocket of Holthaus by United £x.
Nuclear Corporation and Idazho Health and Safety Laboratory established

that Holthaus had been| ] Further
study is being conducted to determine the[ J The
possibility that Smith also received a(_ is currently
. being investigated. -

The Health and Safety Laboratory, on the basis of analysis to date,
has _estimated the magnitude of the excursion to be in the order of
1017 total fissions. This figure can also be expected to be
refined on the basis of further analysis of additional samples
submitted to Idaho. :

On Monday, July 27, 1964, controlled re-entry to the plant area was
made for observation and an assessment of decontamination require-
ments. Decontamination of the plant was started the nqxt day and
was substantially completed by August 7, 1964.

Surveys of the environment showed such small amounts of fisgion
producte escaped from the plant that no more than background radia-
tion levels could be found three days after the incident. Surveys
also showed that no significant £ission product contamination was
carried off gite by vehicles parked in the ares at the time of the
incident or by vehicles used in the area after the incident. The
ambulance used for transporting two men to the hospital was
successfully decontaminated on Baturday, July 25, 1964.

In addition, the following facte were developed during the investiga-
tion:

&
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The training program for the operators did not include any
tests to determine their knowledge of procedures or familiarity
with the equipment.

The operators employed at this plant had no prior experience in
handling radioactive materials,

Two of the supervisors employed at the plant, Pearson and Chapman,
had limited prior experience with nuclear materials. Smith had
no such prior experience.

The Superintendent, R. A. Holthaus, did not regularly review
the operators' and supervisors' logs.

The supervisors failled to inform the Superintendent of the
change in the procedure to wash TCE by use of the sodium
carbonate tank.

The supervisor'who authorized the use of the sodium carbonate
tank for uranium bearing solutions failgdd to realize that this
use was not authorized under the license provisions.

There wae no security in the storage of uranium bearing mate-
rials, nor was there a system of control for releasing in-process
material to the operators for further handling.

The supervisors failed to enforce compliance wifh labeling

requirements.

The failure of operators to follow procedures in connection with
thée use of labels with regard to initialling after sampling and
disposal.

Failure of operators to follow instructions with regard to
sampling solutions for subsequent analysis.

There had been no criticality audit subsequent to the start up
of the plant.

There were only 10 safe carts evailable in the plant, necessita-
ting leaving 1l liter bottles standing on the floor unsecured
which could have caused spills and loss of material.
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The following items of noncompliance were noted during the
investigation:

A. Items of Noncompliance Contributing to_the Incident

1.

License Condition B and 10 CFR 70.3 - in that scrap
recovery operations conducted on TCE wash solutions were
not a part of the procedures specified in this condition,
nor were they otherwise authorized in a2 license issued by
the Commission.

(NOTE: Page 55 of "Nuclear Safety Calculations and Reference
Sheets" submltted as part of the license application
of 11/27/63 and referenced in Condition B8 states that
no uranium will be used in the sodium carbonate wash
tank, 1-D-1ll.) :

License Conditions 8 and 14 - The scrap recovery operation on
TCE wash solutions was set up without following the procedures
required by Condition 8 for reviewing safety, instructing
operators, and obtainihg AEC approval; and constituted a
procedural change prohibited by Condition l4. (See Pages 57-
58 of Volume 1 and Exhibits aAl, B and V of Volume 2; -

See also sections 20.7.2.1, 207.2.2 of UNC's "General Informa-
tion and Procedures Applicable to the Handling of Special
Nuclear Matexiall') ' ’

(NOIE: The third paragraph of the AEC letter of 3/5/64
transmitting the license to United Nuclear Corporation
specifically called attention to Condition 14 and the
prohibition on making unapproved changes in equipment
or procedures.

B. Items of Noncompliance Otherwise Related to the Incident

3.

10 CFR 20.101(a) - in that six United Nuclear Corporation
employees, including the three who made the initial re-entries
following the criticality and three shift operators on duty
at the time of the incident, received an external radiation
dose in excess of :]in the second quarter of 1964.

(See Page 78, Volume 1.)

(NOTE: Smith and Barton re-entered the facility on the night
of the incident without wearing film badges. United
Nuclear Corporation has estimated thelr doses based
on the following:
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a. Smith accompanied Holthaus who was badged.
Smith's dose was assigned as being equal to
that of Holthaus, although he reportedly did not
enter areas with as high an existing dose rate as
did Holthaus. T £k,

b. Barton has been assigned an arbitrary dose of[j
This dose is evaluated from instrument
readings obtained by Barton and from estimated time
spent in the various areas of the plant.)

10 CFR 20.201(b) - The re-entry personnel failed to properly
evaluate hazards associated with re-entry to the facility
following the criticality (See statements of Holthaus, Smith
and Barton in Volume 2.)

10 CFR 20.202(a)(3) - Two United Nuclear Corporation employees
entered high radiation areas during re-entries following the
criticality without wearing personnel monitoring equipment.
(See statements of Barton and Smith in Volume 2.)

Items of Noncompliance Not Related to the Incident

6-

License Condition 13 - The licensee failed to submit a report
including results of air particulate and liquid waste efflu-
ent surveys and a proposed future survey program, including a
minimum sampling frequency, to the Commission within 90 days
of the start-up date, which was March 16, 1964. - (See Page
56 and Page 10, Paragraph A of Volume 1)

10 CFR 20.203(e) (1) - The licensee fziled to post the
following areas wherein U-235 is normally handled or stored
with the standard “Caution - Radioactive Materisl" signs and

symbols:

a. the process area

b. the storage area for incoming shipments of raw "pickle
liguor".

(See Pages 52 - 53, Volume 1l.)
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10 CFR 20.203(b) -~ the licensee failed to post a storage
area containing various polyethylene bottles 6f enriched
uranium solutions with the standard "Caution - Radiation
Area" sign and symbol. A dose rate of 50 mr/hr was noted
at the entrance to the area. (See Pages 52 and 53, Volume 1l.)

NNOTE: Corrected as of 9/2/64 visit by one "Caution - Radia-
tion Area" sign, which was only sign posted in the
entire plant.)

10 CFR 20.301 - The licensee disposed of small quantities

of special nuclear material by dumping contaminated TCE wash

solutions onto the grounds at the rear of the plant, a manner
of disposal not authorized by this section. (See Pages 49 -

50 and Page 9, Volume 1l.)

License Condition B - The licensee failed to zdherxre to the
following calibration procedures, incorporated in Section
XIV of the Health Physics Manual.

a. The licensee failled to activate one of the nuclear alarm
detectors weekly, utilizing a gamma source, as specified
in Section XIV-A. Further, detection units werxe not
calibrated at 3 month intervals.

b. The licensee falled to calibrate the emergency beta-gamma
instruments at 3 month intervals, as specified in
Section XIV-B,

c. The licensee falled to calibrate other meters at 3 month
intervals as specified in Section XIV-C. (See Pages 43 -
44, Volume l.)

License Condition 8 - Total alpha contamination limits as
specified in Section VIII-A of the Health Physics Manual
were exceeded on the facility roof as a result of a 7/20/64
spill and allowed to remain without effective clean-up.
(See Page 55, Volume 1l.)

10 CFR 20.201(b) - Surveys involving only collection of air
particulate samples from filtered air exhausts on only 3
occasions by non-isokinetic sampling procedures and collec-
tion of only one air particulate sample each week at the
fence line downwind of the "‘plant without coordination with
plant operations were not adequate to ensure compliance with
permissible effluent limits in 10 CFR 20.106. (See pages 46,
47 and 55 of Volume 1.) "



The Use of One Gallon Jars, 11 Liter PBottles, and Stainless
- Steel Trays

A, Qgg;ription of the Jars and Bottles

It was intended that all U-235 material teken from the procesz equip=
ment would be collected in efther one gallon polyethylene jars, or

11 litexr polyethylene bottles, either of which will safely contain
eny concentration of U-235 in solution. The one gallon jars are

6" in dismeter and 10" high. The 11 liter bottles are 5" outeide
dismeter by 48" tall., The minimum storage spacing for one gallon
jars or 11 litexr bottles is 24" center to center.

B. th;riala Stored in the 11 Liter Bottles and One Gallon Jars

‘Materisls and uranium concentrations normally found in the 11 liter
batfles are:

a, Flogr wash ~ 500 ppm from the pickle liquoxr area, or
1000 ppm from the evaporater-precipitator
areg, -

b. Trichloxroethane (TCE) - less than 100 ppm in normal TCE, or
700 to 900 ppm in TCE, that had resulted from
organic flopds, or that had begn used for
equipment washes,

£. Sodium Carbonate Solution -~ 1lesgg than 50 ppm.
d. OK Liquor =~ 5 to 30 g/l, as uranyl nitrate,
e. Concentrated OK Liquor = 70 to 120 g/l, as uranyl nitrate.

f. Miscellaneous Splutiens =~ any uranium concentration from very
low to very high concentrsations,

The gallon jars are normally used for the contaimment of small
volumes ¢f floyr wash materisl, or for materiel drained from the
columng, These solutions would be expected to have uranium con=
centrations of below 5 g/l. On occesion, when equipment is cleaned
out, & gallen jer is filled with more concentrafed solution and
then emptied inte 11 liter bottles. In this case the gallon jar
- 48 merely used as a transfer container, In actual practice, the
gallon jars axe not filled completely, but usually contain 3 liters
of solution or less,

C. Sterage of qug;es

Originally it was planned te store the 11 liter bottles in e storage
rack of rigid stee¢l construction, The steorage rack was to be designed
for a total of 24 bottles, separated by 2' edge to edge spacing., There
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were to be two rows of 12 compartments, placed along the east=west
center line by Bay 13. The bottles were to be held in the ecompartment
by chaine, Before the rack wss designed, it was decided that ten
portable "safe" carts should be designed, which would maintain

the 11 liter bottles on 24" edge to edge spacing, These '"'safe"

carts were fabrieated and 10 corresponding storage spots were

marked off on the floor in Bay 13, &s two rows of 5 spots each.

Because more than 10 of the 11 liter bottles were being used for
golution storage, sdditional storage space for the bgttles.was
needed. It was decided to adapt the product storage area to the
storage of 11 liter bottles, by placing the bottle between two storage
ghelves and maintaining & 32" center to center spacing between the

11 liter bottles. This also meant that none of the one gallon jars
could be stored on the shelves betwegn the 11 liter bottles, so it
reduced the storage capacity of the product storage area. When it
became necessary to use more of the product storsge ares, some of the
11 liter bottles were stored on the flogr, not in a "safe" cart, but
in 2 single row, maintaining 24" edge to edge separation between the
bottles and other bottles of material. This steorage condition for
the 11 liter bettles normally applied to bottles with lgw uranium
goneentrations (less than 5 g/l), Bottles with higher uranium con=
centyrations or those bottles that had not been analyzed wexre either
stored in the product storage erea, or in '"safe'" carts.

Stainless Steel Trays

Stainless steel trays were used to avoid spilling uranfum bearing
solutions on the flogr. Whenever solution iz to be drained inte &
jar or bottle, & stainless steel tray ig placed under the jar or
bottle, The trays used in the building were cut from a 4! x 8!
gheet of 16 gauge stainless steel and have an overflow depth of
0.707", One tray is 2" x 8', two trays are 2? x 2', one tray is

2% x 3%, 8nd one tray is 2' x 7". The balence of the stainles=z
stegl was used for making two dust pans with hendles. The two dust
pans are 4" deep by 1' long.
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The Identification and Labeling of Jars and Bottles

AI

B,

Original Labels

The original plans for identifying the contents of each in-process
uranium container, involved the use of an attached tag on which
pertinent infoxrmatien was to be written. As an additional aid in
mainteining enrichmept identity, the container tags were to be
color coded as follows:

Red =  U~=235 enrichments above 407%
Yellow = 20 to 40% U-235 enrichments
Blue - 6 to 20% U~235 enrichments
Green - 0 to 6% U-235 enrichments

When the plant first started up this system was not used, but instead,
a yellow, pressure sensitive gummed label was placed on the poly-
ethylene bottles. (See Exhibit 1, Volume 2.) Materiel identificetion
was written on this sticker under the heading "contents". When

the stickex was filled with writing, the operators found it dif-
ficult to remove the old stickex. Also after the bottles had been in
use for awhile, it wag discovered that solvent on the outside of

the bottle prevented the new sticker from adhering to the bottle. As
& result of these problems, it was decided that a new tagging pro=
cedure ghould be developed.

Tegs Developed by Chapman

Dale Chapman designed five different types of tags (see Exhibit 1, Volume
2), which were to be held onto the bottles by scotch tape., Subsequent
experience with the scotch tape showed that the solvent on the outside

of the bqttle also prevented the tape from sticking to the bottle and
tags could neot be securely affixed teo the bottles. As a solution te

the problem, rubber bands were used for holding the tag on the bottle,
These are still used today, but they are not' completely satisfactory
either, gince tags ran be easily knocked off while 1ifting ox handling
.the full bettles.

Only three of these new tags were to be used for identifying the
contents of the 11 liter bottles, One was to be used only for
residues and one was to be used only for sampling. After a short
time, the ¢only teg that was used properly and coneistently, was the
sample tag.

When a-sample was to be taken from the splution in an 11 liter bottle
or a gallon jar, a tag was filled out to identify the sample bottle,
The first 11 liter bottles used for uranium solutions were permanently
marked with & maxking pen to provide container identification., The
numberg used began with 11001 and ran serially through 11015, This
permanent f{dentification was listed on the sample tag. The new 11
liter bottles introduced to the syetem did not have any permanent
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markings. Instead the bottle identificetion wes a part of the tag
information. No special system was used, although on occasion they
used letters such as X, Y, Z, ete. Gallon jars were either tagged
individually or as groups and were identified by location or just
tagged with a descriptive title for identification.

The bottle tag and the sample tag had informstion concerning the source

or origin of the solution, The identical information was recorded in

the sample log book (see Volume 1, Attachment #3) and a log book number
wae assigned to the sample tag, When the analyesis results were returned,
the sample tag was checked against the bottle &nd the log and the analysis
was recorded on the bottle tag, If the information on the semple tag could
not be correlated with the log and the bottle, the operator was required

to check with his supervisor, .

Actual Use of Tags

Two problems soon developed. A large number of tags were being used,
and it became apparent that some record should be provided concerning
the material previously contained in the 11 liter bottles,

Apparently the tag supply began to dwindle rapidly, based on the large
number of tags actually needed by the plant, This created some incentive
for not using quite 8o many tage. In addition, although the largest
portion of the tag could be discarded with the regular burnsble wastes,
the top 1" of each tag which had the warning "Radioactive Materisl"
printed on it, had to be torn off and saved for controlled incineration.
Thie alsc encouraged the use of fewer tags.

To meet thege tagging needs, the operators started using the back

of the tag, which was & light yellow color and contained no printing.
Information could be written on the tag by the operators under their
penciled~in column heedings, which identified the material in the
bottle, its analysis and disposition. By merely drawing a line
through the last entry and then making a new entry it was possible

to reuse the tag. Dates was recoxrded for the solution that was to

be added to the bottle and it was also possible to determine what

had previously been in the bottle. By writing carefully, an 11 liter
bottle tag could be reused six or seven times., When a tag was to be
used on & one gallon bottle; only the back of the tag would normally
be used and only one entry would be made concerning the bottle's
contents, The tag would then be discarded. Because the operators
knew that the tag was only to be used once, the writing on the back
of these tags was not restricted in eize. The only limitation on the
aemount of space used was the space needed for writing down the analysis
on the tag, prior to disposing of the bottle's contents.
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Description of Nuclear Safety Alarms (Exhibit 12, Volume 2)

The Wood River Junction facilities have six nuclear safety alarms,
made by Nuclear Measurements Corporation, Model GA-2A. Power is
supplied by & diesel auxiliary generator when the main power line
is off., The locations are:

1. On the south wall of the laboratory - mezzanine
floor.,

2. On the north wall of the process area near the
shift office ~ Bay 10.

3. Outside the building near the drum storage area -
north of Bay 13,

4. On the south wall of the process area near the
product storage shelves ~ Bay 12.

5. Near the stairway to the mezzanine in the evaporator-
precipitator area -~ Bay 21,

6. On the north wall of the first floor tower room =
Bay 20.

The monitors are normally set to alarm if the radiation level at
the monitor exceeds 10 mr/hr and they will respond within two
geconds of a sudden change in radiation levels, Maximum scale
reading of the meter and maximum set-point is 50 mr/hr. 4s long
as the gamma radfation level is above the set-point of the morniter,
the bell and siren continue to sound, As a result, the initial
criticality excursion starts the alarm and as long &s radiation
levels remain abeove the 10 mr/hr set-point, additional excursions
cannot be detected by the monitor.



Nuclear Safety Audits

The design of the Wood River Junction facilities in Rhode Island,
was reviewed for nuclear safety by Louis J., Swallow, Operatiomns
Control Managér of the Chemical Operations, Fuels Division at
Hematite, Mo. He was also principally responsible for preparation
of the license application (SNM-777) for the Wood River Junction
plant.

During the design phase, Mr. Swallow reviewed and approved equipment
design and equipment locations, as submitted by the H. K. Ferguson
Company, who constructed the plant. Most of the nuclear safety
calculations were done by a Dr. Cantrell, Consultant to the H. Ke
Ferguson Company, and they were compared by Mr, Swallow with practices
at the Hematite plant, as well as the recommendations in recognized
publications, such as the "Nuclear Safety Guide" - TID 7016 - Rev. I
etc.

3

After construction started, Mr. Swallow only visited the plant twice,
once in Janusry and once in February of 1964, At no time did he
participate in the treaining program for the supervisors or operators
or in any audit of the nuclear safety practices. He did not inspect
the final installation or use of equipment at the Wood River Junection
plant.

After the plant started operations, no formal safety committee or audit
team was appointed., It was expected that Mr. Barton, the Technisian
that followed health physics practices, the shift supervisors, Smith,
Chapman and Pearson, and the Plant Superintendent, Mr, Holthaus, would
observe the dally operations and correct any questionsble practices
whenever they were noticed. No written reports of these cbservations
were required or recorded,
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Discussion of Shift Assigmments

Nineteen people were employed by the United Nuclear Corporation, to
operate the Wood River Junction facilities. 1In addition, guard service
was provided by the Burns International Detective Agency, and advice
and consultation were available from personnel at the New Haven plant.,
The plant was operated continuously from Monday through Friday, using
three shift coverage.

During the week of July 20 through July 24, 1964 the shift schedule
assigned shift supervisors William Pearson to the 12 to 8 a.m. shift,
Dale Chapmap to the 8 a.m. to 4 p.m. shift and Clifferd Smith to the 4 p.m,
to 12 shift, (See Exhibit 4 in Volume 2) Normally, the shift operators
work the ssme shift for two weeks at a time, but the shift supervisors
change shifts at the ‘end of each week. A rigid shift schedule was not
followed, since Mr. Holthaus did not care particularly who was working on
each shift, as long as someone was present, The men were allowed to twmade
shifts with each other, at their convenience. Mr. Feabody wanted to work
the 4 to 12 shift, so he always traded shift assignments with Mr. Keoyon
or Mr, Simas.

Mr, Pesbody had previously been an asuto mechanic and apparently was still
doing some work on automobiles during the day time, 1in addition to his
work at United Nuclear. When he first applied for a job at United Nuclear,
he applied for the job of mechanic, but was told that Mr. Bitgood hed
elready been hired, Mr., Peabody then agreed to work as an operator,
hoping to have the first chance at the mechanic's job, if Mr. Bitgoed

ever left the company. Mr. Peabody must have felt that there was s good
chance of Mr. Bitgoed's leaving because he knew that Mr, Bitgood's real
interest was in the training of race horses and since the incident, Mr.
Bitgood has in fact accepted & position as a horse trainer.
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Discussion of Entries in the Operators' Log Book A (Attachment 1, Volume
1 and Exhibit 8, Volume 2)

The operators' log book A was originally suggested by Dale Chapman, based
on a similar log that was used at Hematite, Mo. Mr. Chapman thought that
the log would be a good method of passing shift information along and a good
way of getting operator "gripes" discussed openly. The log was started

in May and each operator was asked to use it as a "shift turnover" log.

In actual practice, the log was not used very consistently and although
some operators did make entries, most of them only used it occasionally.
Entries were brief and only concerned items that they thought more than
one shift would be interested in knowing sbout. Apparently the operators
preferred to tell their relief man what was happening rather than write
it down.

Items excerpted from the operators! log book A show:

1. That column floods were drained into one gallon bottles and re-
worked through the columns, presumably by pouring the solution
into the scrub column return line that goes to column 1-C-6.

2, That 1-pP-11 was used to wash TCE on July 17, 1964,

3. That "gallon jugs in the precipitator area contain concentrate
from the evaporator troubles", signed by G. J. Spencer.

4, That the stalnless steel dissolver contained 16 litexs of
concentrated liquor (lster found to be 6 liters) that came from
the evaporator.
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Discussion of Entries in the Supervisors' Log (Attachment 2, Volume 1 and
Exhibit 9, Volume 2)

The shift supervisors! log was used for informing and reminding the
relieving supervisor of plans and problems that should be worked on
during the new shift. It originally started as a note from one

shift to the next, but was started as a permanent log when operations
started. This log was used by each of the shift supervisors and
contained much more information that the operators' log. It was
generally considered to be the best source of process information,

Items excerpted from the supervisors' log show:

1, On July 17, 1964, Bill Pearson wrote in his log, item 4: ''Wash
Umpteen bottles of TCE". This indicates his knowledge of the new TCE

washing process, (As performed by Peabody in the sodium car-
bonate tank 1-D-11.)

2. That the criticality alarm was accidentally set off by Mr. Peabody
vhen he was washing down the first floor of the tower room. Recom-
mendations were also made for emergency evacuation procedures,
based on the building evacuation.

3. That Mr. Holthaus read the suﬁervisors' log end wrote a note’
in it himself, in answer to "Cliff's" question,

4, That concentrated liquor from the evaporator was processed
through the stainless steel dissolver in four batches (37,
38, 39, and 40.)
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Discussion of the Operating Report Sheets (Volume 1, Attachment 12
" and Supplement, Exhibit A"

Operating report forms are used for recording the opersting data for
each of the major operations, As an example of the data recorded
and the information about process operating conditions that are
discussed, the dissolver operating sheets for batches 29 through

42 and the extraction system operating sheets for the month of

July 1964 are included in Volume 1, Attachment 12, and Exhibit "A"
of this supplement,

The dissolver -sheets show the material charged to the dissolver, the
welght of solution sent to the storage tanks, the operators working on
the dissolver and an occasional miscellaneous item of information.

The extraction sheets show the way that the columns operated, the
operators working on the various shifts, the inventory of feed and
product solution and occasional notes on items of genersl interest to
the column operators,

The operating report sheets informed the relief operator of the things
that had happened on the previous shift and it could be used for
"ghift turnover" easier than the operators! log book. Unfortunately,
neither the log book or the operating report sheets were used con-
sistently by all of the operators. Much of the information was trans=-
mitted verbally in the locker room at shift change rather than by re~
cording it formsally,



The Analysis of Clean~Up Solutions and Incident Material

The United Nuclear Corporation has provided the AEC with analytical
data on the uranium that wae cleaned up from the tower room area
and the material drained from the sodium carbonate make-up tank
1-D~11. Copies of the data may be found in Exhibit "B" of this
supplement,

Most of the clean-up solutions of irradiated material from the tower
area were collected in gallon jars, given an identification number

and then sampled. Some of the more concentrated solutions were col-
lected in 11 liter bottles, that had permanent identification numbers
on them, and then sampled. An attempt was made to identify all uranium
bearing solutions that resulted from cleaning up the uranium ejected
from the sodium carbonate make~up tank at the time of the incident,

and the spills that occurred when the tank was drained. The uranium
content of these solutitions is totalled up on page 3 of the tower room
clean~up, sample data. The total is 224,59 grams of uranium,

The UNC sampl data on pagesg 4 and 5 of Exhibit "B" shows the total
uranium content (2018.0 grems) of the solution and precipitste from
the sodium carbonate make-up tank, that had been dissolved in nitric
acid and then sampled, This material was i{nvolved in the nuclear
incident,
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Additional Information Obtained from UNC People by W. G. Browne

During an interview of Mr. Holthaus on 7/25/64, by Mr. Lindberg
of United Nuclear Corxporation, Mr. Holthaus made the following

comments :

1. Fifteen feet from Mr. Peabody's clothing, a reading of
100 mr/hr was obtained.

2. Mr. Holthaus believed that a trichloroethylene bottle was
used but it may have been uranyl nitrate because both
bottles are the same.

3. Mr. Holthaus was told that Peabody was on the third floorxr of
the column building and exited by the column door. Peabody
removed his clothes at the fence and went to the emergency

- shack naked.
4. Snith and Mastriani returned to the building with Holthaus.

10,
lll

12,

Heolthaus wanted to get the sodium carbonate make-up tank
(1-D-11) solution into safe geometry containers.

Holthaus stated that the 11 liter bottle was empty when he
removed 1t from the tank.

Holthaus did not wear any protective clothihg,during his
radiation survey of the plant or while he worked in the area,
draining the 1-D-11 tank.

All contaminated clothing was placed in a roped off area
near the emergency shack. .

Normally, trichloroethylene is washed in an 11 liter bottle.

It is separated from the carbonate wash and solvent 1is sent
to storage for analysis.

Peabody is energetic but does things without thinking things
through too well. He is intelligent and may have been
planning to do the TCE washing faster. The foreman may

have asked him to wash TCE as his assignment.

895 contract material is the principal material in the plant.
The feed mixture to the columns is about 30 g/l.

The carbonate column is changed once per shift.
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It is Mr. Holthaus' opinion that Peabody is accident
prone. ' He has recently been involved in an accident

at the plant and has previously been involved in two
more. Some of these were eye accidents. He is Elx.éa

During an interxview of Mr. Smith on 7/25/64, by Mr. Lindberg
of the United Nuclear Corporation, Mr. Smith made the fol-
lowing comments: '

Mr. Peabody told Mr. Smith that he thought he poured
TCE into the 1-D-11 tank.

All telephone calls were completed by 6:25 p.m.

When Mr. Smith re-entered the column room, he observed

a greenish solution spilled on the east side of the
first floor of the tower room. At the third floor level
there was a uranium solution spill on the floor by the
door. The "lighting" tank agitator was running. Smith
and Holthaus drained the 1-D-11 tank into the 3" column
i-C-9.

As the column was drained into one gallon bottles, Smith
observed a 1-1/2 to 2 r (times 100) on the plastic bottle
as it filled up.

First floor readings were over 100 r/hr in Bay 20 (first
floor of tower room.) ) o

Smith and Holthaus were in the plant from 7:45 p.m. to
8:30 p.m. ’

Mr. Smith stated that he did not know that Peabody was
working on the third floor of the tower room.

The TCE washing procedure for the sodium carbonate
make-up tank 1-D-11 used 22 liters of sodium carbonate
solution for each 11 liters of TCE. This washing pro-
cedure had been used before. The glass column is used
as a separator. ’ '

TCE bottles were always analyzed before they were taken
up to the third floor of the tower room. Smith did not
allow over 1000 ppm in the TCE. The sodium carbonate
wash solution from the TCE washing is normally acidified
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and put back into the 1-D—41 tank.

10. Mr. Peabody ran the pulse columns. Mr. Smith did not
usually give him specific instructions. He must have
attempted to wash TCE on his own initiative. Normally,
Peabody would check with Smith before doing an unusual
operation like the TCE washing.

11. The 11 liter bottles was probably taken by portable cart
from the product storage rack. There are other materials
in the 11 1liter bottles than TCE.

12. Tags identify the bottle contents, all bottles look the
same. The tags are held on by rubber bands and/or tape.

In an interview with Elmer Barton at 11:00 a.m. on 7/26/64,
he stated that: '

1. His radlation dose is unknown, but he did have a film
badge while he was in the area.

2. Mr. Barton is a Health Physics Technician and he came
'in to the plant about 8:30 p.m., or 8:45 p.m. on 7/24/64.

3. Barton turned down the criticality alarm monitors on the
south side of the process area - first floor.

4, Mr, Barfon took a reading at the first floor tower door
and got a 50 r reading on his instrument.

Information obéained from Bill Pearson on 7/26/64:

Mr. Pearson came to the plant about midnight on Friday. He
had a badge with him, that he brought from home. This badge
was not at the plant at the time of the incident. He wore

the badge for all of his work, from that time on. Mr., Pearson
went through the storage area about 3:00 a.m. to investigate

a statement made to him by Barton, that the evaporator was
overflowing.

Mr. Pearson discovered that the evaporator was overflowing
so he dashed down to the evaporator-precipitator area and
shut off the valve to the evaporator. He estimated that this
did not take him more than 10 seconds for the round trip.



Information on the Sodium Carbonate Make-Up Tank (1-D-11),
7-27-64

The distance from the rim of the 1-D-11 tank to the floor is
60 inches. The platform on which the 1-D-11 tank is placed,
is 5 inches above the floor level,

Mr. Holthaus Explained the UNC Record System on 8-5-64

l. ADU precipitate started the week of April 27, 1964.

2. Pickle liquor was first introduced to the plant on March
16, 1964, but this was only a token receipt. Actual
sustained receipts of pickle liquor began on the week
of May 1l1lth.

3. Pickle liquor is the only material used in the plant,
the uranium is all 93% enrichment material.

4, Plant start-up problems imvralved gaskets, the teflon
bellows, glass to gasket seals and the pump seals.
Viton A material supplied with the pulsers was quickly
dissolved by the organic solvent.

5. No cold or depleted uranium runs were made during the
plant start-up. The only equipment checks were made
with nitric acid, water or stoddard solvent and TBP.

6. An "AVO" form is used by the maintenance man as his work
assignment order. It is kept in the foreman's office and
became a sort of record of major equipme nt failures.

7. The pickle liquor drums are listed by the operator as
they come in, This list is sent to Shirley Perrolle,
the records clerk, and she logs the data. The analysis
of each drum is compared with the shipper's value for
U~-235.

8. After job number 0007, a complete physical inventory was
taken. This was during the week of June 22, 1964, prior
to the open houge for the plant, which was held on June
27th. Inventory difference was a loss of just slightly
less than one kilogram of U-235.



New people hired at Wood River Junction after the
incident :(\

8/18 ~ Dana Worth Osborne

Q8/18 - Joseph Frederick Travers

~ 7

8/18 -~ Daniel (NMN) Lynch
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The Neutron Activation of Colnes in Mr. Holthaus! Pocket

Mr. Holthaus was not at the plant when the nuclear incident occurred,

but arrived at the plant about half an hour after the incident oceurred.
(Volume 2, Exhibit B, Page 2.) Mr. Holthaus and Mr. Smith re-entered

the plant and dreined the uranium golution from the sodium carbonate
meke-up tank on the third floor of the tower room, into a 3 inch dia-
meter glass column on the third floor of the tower room and then into gx,é
gallon jars., An analysis of silver coins in Mr., Holthaus'! pocket in-
dicates that he was : L ] at sometime during

his entry to the building, :

According to Mr. Holthaus' testimony (Volume 2, Exhibit B, Page 3),

he walked up to the sodfum carbonate make-up tank, removed the 11 liter
bottle from the tank and dropped the bottle to the floor, He walked

to the west of the tank and turned off the agitator., He again approached
the tank and took an instrument reading at the side of the tank and
another reading over the top edge of the tank. He then left the room.

When solution did not drain out of the pipe line on the second floor,
. Mr, Holthaus returned to the third floor of the tower room and again
walked to the west of the sodium carbonate make-up tank so that he
could turn on the agitator. After turning on the agitator he again
left the toom,

When the sodium carbonate meke-~up tank was almost empty, the hose from
the pipe line to the 1~C<9 column fumnel flipped out on the floor.

Mr. Holthaus shut off the valve and returned to the third floor of

the tower room where he locked in the tank and found it was empty. He
then turned off the agitator and went down to the second floor to
drain the last of the material from the pipe line into the funnel,

He estimates his total time in the tower area at 5 minutes, most of
which he spent on the second floor.

In questioning both Mr. Holthaus and Mr. Smith about the draining
operation, they both agreed that the solution from the sodium
carbonate make-~up tank was not werm to the touch. Mr. Holthaus

did not have gloves on and could not feel any unusugl heat when he
touched the hose, the pipe, or the valve. Mr, Smith did have rubber
gloves on his hands but he said they were sweaty, so heat would easily
be conducted through the gloves to his hands when he picked the bot-
tles up to carry them out into the process area, He does not recall
any noticegble warmth of the bottle. He also spilled some solution

on his glove and did not notice that it was warm.

From examining a picture of the sodium carbonate meke-up tank (1~D-11)
it 1is apparent that the tank is reflected only on the north eide by
the concrete block wall and on the bottom by the floor. This system
should have & high neutron leskage as it approaches criticality so the
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approach of a hydrogenous reflector, such as Mr. Holthaus, should
have a significant effect on the criticality of the system.

The two situations that have a high likelihood of being the times
when a high neutron flux could have existed are:

(1) The time that Mr. Holthaus took the bottle out of the tank
since he was probably within a foot of the tank, reflecting
a large portion of the tank, and he was also changing the
void and agitation pattern of the solution as he removed
the bottle,

(2) At the time Mr. Holthaus turned on the agitator, when he came
up from the second floor, The precipitate had been settled and,
as the agitator started, it would change the distribution of
uranium of the system while Mr., Holthaus, as a reflector, was
within two feet of the tank.



Activities in Exposure & Excursion Magnitude Evaluations

General

The report of August 14, 1964 indicated that four separate efforts were being

made to evaluate the Peabody exposure-arid that the Mealth and Safety Laberatory,
USAEC, Idaho Falls, Idaho was acting as”the-primary agent in these- evaluations
for-€O:1, Since the-initial report; “sanples-of Hait-from Peabady, Holthaus

and’ Smith have beerns furnithed to:the-Lo¥ Alamus-Scientific Labormtery, Los

Alamos, New Mexico for the evdluation of éxposure to-these men. This report

also indicated that evaluations of the exposures-to Holthaus and. Smith, who

made “the initial reventry into ‘the plant were-being rarried out. Since then, ELx.

‘the fact that Holthaus had been exposed-tof . ) "] has been L
eéstablished by the finding of activated ‘silverim toins ‘carried by Holthaus.
‘The possibility that Smith also recelved [ ~-Jis currently being

" “investlgated. Holthaus and Smith, 35'weT1‘35“thE“uther'bersonnel present in
- the plant during the excursion are-being medically foilowed. Silwver coins in
' 'the-pockets of Holthaus during the initial re~entry into the plant have been
‘examined by United Nuclear Corporation personnel-and-the Health and Safety
Laboratory, USAEC, Idaho Falls, Idsho: Additionally, an indium foil from the
~ visitors' badge wornm by Smith during the imitial reentry is currently being

—examined -at Yni ted Ruclear ‘Corporation and wilil slso be-examined by the Idzho
Laborutory. Whgther-the tank™ in' which the‘excursion-vccurred was still
“~eritical when Holthaus and Smith re=entered the-'plant, or whether-the remain-
ing contents of the tank again went-critical by-Holthaus approaching the
tank'and/or manipulating equipment on the ‘tank, is a subject presently :being
invéstigated by United Nuclear Corporation.

Pretent Status

‘It Is-expected that final reports from the Health & Safety Laboratory, USAEC,
"1ddHo Falls) Idaho, Dr.” John Stanbury; Massachusetts General Hospital, Boston,
‘Massachusetts, The Los Alamos Sciertific Laboratory, the United Nuclear
Corporation, and C. Gooth,” ORNL, %ill be completed within two weeks of this
repébrt. A semi-definitive "dose"™ velue based only on blood sodium activation
has been prepared by Mri J. Auxier at ORNL. This material is included ss
Exhibit "D," The pathology report being prepared by Drs. Fanger and
Lushbough will be completed in zbout 2 months.

Curtent Medical Evaluations

According to Mr. W. L. Allison, United Nuclear Corporation, all personnel
present in the plant during the excursion, and zll personnel exposed to
sigTifitant amounts of radiation after the excursion afe to be medically
followed until definitive information is obtained that these examinations
are no longer required. Allison stated he has placed Holthaus: and Smith
(initial re-entry personnel) in & class one category and that exhaustive
medical tests consisting of sperm counts, slit lens eye examinations, blood
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-and wurine evaluations, and hair activation studies zré being done and-will:
tontinue to be done until medic¢al advice indicates that no further-information
can be obtained. Mastriani, Coon,'and Barton are- gonsidered to be in a class
two category and will submit specimens of ‘bldod and urine at quarterly intervals
until it has been determined that this is no longer required. George Spencer,
an operator im-the plant during the excursion has resigned and left the area.
Allison stated he has made arrangements for Spencer to submit semples of blood
and urine at quarterly intervals for at least two more quarterly periods.

Present Estimates of" Dose and Excursion Magnitude

o 3f21/64, a telephone ¢all from' personnel =t the Hewlth & Safety Laboratory,

USAEC, Idsho Falls, Idzho, indiczted that Pesbody had received .a total dose

- “(fast neutrons,” thermal n&utrons” and gimma) in the order of 15,000 rad and that

the-totél fissionsotcurfng duringthe' excursion were in the ordez of ¥4 x 1017,
" Since that time, additiondl Information and samples have been furhished to

ﬂaﬁd'pgtsonnel which will revise. these figures to u limited extent but not by -
- an order of mignitudle.’ Present ebtimates from Tdiho indicate that the new

values will be in the order of 104 rad and 1017 fissions respectively.,

Additionally, the laboratory has tonducted evalustions on the ceins carried

by Holthaus during the 1nitial reﬁentry. ‘Preliminary estimates are that

‘Holthaus received] =) - &x
exclusive of the beta~gamma COntribution'from fission products. 4;

The laboratury has addition¥lly cérried out an’ examimation on samples of the
tags fouhd in the tower" ‘atea in an effort to-establish whether one of these
“tags had been exposeﬂ to heutron pddtation: “Results were negative. At the

"~ Tequest of COiHQ, it was ‘leartitd that UNC would' be’ 'willing to make -the- entire
tags available for this analysis even though~it would mean destruction of the -
tégs. The laboratory-is willing to Tenew these exsminations but feel doubtful:
that positive results can be obta#ned.

The laboratory has carried out a chemical analysis of the precipltate found

in the solutions received ‘from the tank in which-~the excursion occurred. It

‘was determined that the chemital tomposition was NazU02(C03) 3.2Ho0. Additioen-
ally, the laboratory will submit &n estimate of the amount of fissionable material
present in the tank when the excutsion occurred.

The transcript of the 8/21/64 telephone report is included as Exhibit “E.”
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Addition to the Vehicle SurveLRepdrt (Pages 8l =85 of Volume 1 of the
Report Details

N

From July 27 to July 29, P. J. Kriapp mi#de 127 smears on vehicles known to have
beeri in the vicinity of "the ‘United*Nuclear plant near- the time of the incident.
These smears’ were' evaluated by HASL' for alpha‘amnd- *ga‘mma Tadiation. No gamma

- contamination gredter than 20 disintegrétions per ‘minute above background (5
disintegrations per minute) was found.

The-zlpha counting- erqu‘lpmént h&d a backgrormd -count ;'a'l:e corresponding to 0.02
disiritegrations per minute. Twenty:-five smezrs from 13 vehicles displayed a
smzll but detectable amount of “alphz contamination. None of these smears showed
above' 10 disintegrations per minute.

Ohe ~snteer from the *stee‘ririg wheel znd bu‘t‘tcns*orf the wehitle of):_ - g(:'
' revealed 440 alply di<inteyrstions-per minute. This vehicle,

~errone'ously réported ‘on ph’ge 85 "6f Volime-1-gf-the réport-details as being

- presemt on the morming-6f- 'Fuly 27, ‘wis at:tuai‘ly"present‘oﬁ the morning of July

~*25. KAs noted on-the above mentioned page, &-contiminated employee slept for a
few hours 'in the rear of this vehicle. :

- THE" Finding -of-16WeLEvE] Z1pha contamimtiom fmihe]  Jvehlcle was zeported

tgMey We'Le Alllisony United NucleéarCorporation;: New #aven, Connecticut on

-September 1, 1964,  Mr. ‘Allfson stated' he would follow-up on this matter and .
ensure that the vehicle would be decontaminated if still necessary. /A
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Supplemental Informations Decontamination Procedures, Pages 59 - 64

The following is a summary of wipe survey results taken by the €0:1 inspector
of the United Nuclear Corporation, Wood‘River Junction-plant as indicated on
' page 63 of the initial report. These wipesy amalyzed by HASL-NYOO, were taken

- pfior-‘to the licensee's completion‘ of decontaminatiom. This wipe survey was
taken @t the  time the direct radiation survey was made as reported on page 63
of the initial report. Locations of wipe surveys ‘referenced below may be
lotated on Exhibit 23 in the initial report.~ Maximum results of specific areas
are 'given and average results aré included when the 2000 dpm limit was exceeded.
(2000 dpm established by UNC - see page 61 of report.)

Locations < dpm/100 cm< ﬁaj’dpm/loo cm?
Lab. (Chem. Lab.) 145 278
H & V Equip. (Heating & Ventilating '
Equipment Room) 19 . 46
Stairway (To Chem. Lab) ' 70 138
Shipping & Recelving - 38 29
Storage 160 . 158
Maintenance . - 220 .235
‘Utility Room : 270 231
Process Area
Office - 620 1160
North third of flovr dred : - 390 544
Center third of floor area 1200 ' 2670
900 (Avg)
Mezzanine over tenter third of _
- Process Area 2700 500 (Avg) 3540 300 (Avg)
South third of floor are2 750 910
Evaporator area and Mezzanine- 2600 3430 .
1000 (Avg) 1200 (Avg)

Tower Stairwell ' 990 7600
‘ 1200 (Avg)

Tower, 1lst floor . 2300 16,500
600 (Avg) 600 (Avg)

Tower, 2nd floor 850 4500
800 (Avg)

Tower, 3rd floor 540 3600

1000 (Avg)
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Methods of Supervision at Woed River Junction Fuels Recovery Plant,
United Nuclear Corporation

With regard to supervision of the oparators, Dale Chapman stated that
there is direct communication from supervisor to supervisor at the
change of shifts. There 18 also some degree of operator to operator
communication at the change of shifts, but this is not dependable
because occasilonally an operator may be late in arriving for his shift.
Chapman states he communicates directly to an operator any specific
orders or instruqtions he has received for them from the preceding
supervisor or from the plant superintendent. He observes the men in
their work and instructs them in any unugual problems that may arise.
On routine matters, the men dre not closely supervised, but reliance
is placed on observation of the activities in the course of the shift,

In eddition to the supervisor to supervisor communication, Chapman stgted
that additional pertinent information ig recorded in the Supervisors'

Log Book 1, which he reviews and thet the operators are supposed to
utilize & log (called the Operators' Log Book A), but this is not used

to the same detailed extent as the supervisors' log.

Clifford Smith stated that the operators would get their information

for their shift activity from the operstor on the previous shift during

" the shift change. He stated that the operators would go to their re~
spective areas, that is the dissolver, precipitator or pulee column areas.
The log sheet at these locations would be read by the operator for entries
made by the preceding operator. Smith stated that during the shift he would
visit the men at each of these areas, he would check the log sheet, see
what the operator was doing and then do whatever tasks he had to do.

Smith states that on July 23, 1964 at the 4:00 p.m., change of shift,

Robert Peabody wae talked to by Charles Kenyon, the operator on the pre~
ceding shift, with regard to the clean out of the evaporator, Smith states
that on July 23, 1964, he had told Peabody to help George Spencer put the
evaporator flange back together. He believes he gave this instruction to
Peabody befare Spencer had completed cleaning out the feed leg of the
evaporator. Smith also stated that he visited the tower area, second floor,
because of trouble that had developed with the concentration of material
and some flooding.

On Friday, July 24, 1964, Smith states he did not talk with Pezbody in
the lunchroom grea before the shift started. He believes Peabody talked
.with Kenyon and was told of the condition of the columns., Smith stated
that about a 1little before 6:00 p.m. Peabody had spoken to him sbout
bottles being mislabeled, 11 liter and some gallon bottles. Smith states
he told Pesbody that samples would be taken later and if Smith had time,
he would do &n analysis of these samples, Smith stated he told Peabody
at this time, that if there was time later, the precipitators would be
washed with TCE. Smith stated that sometime during this early period
on the 4 to 12 shift, July 24, 1964, he saw & safe caxt in the first
floor stairwell, but he does not remember whether he saw a bottle in

it or not. Smith says he had not seen Peabody in the process ares.
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Smith states he has no idea what material Peabody toock or from where he
got it, BSmith steted he did not recall that Peabody made up sodium
carbonate on Thursday night on the 4 te 12 shift. Smith says he may
have done so if he found the tank was low,

According to William Pearson, gupervision is effected by observapion
of the men in the tourse of the shift as frequently as his duties
permit, not less than once during & shift, as frequently as hourly.

If special instruction i1s necessary it is given to the men indfvidusally
depending on the man's job assignment, Pearson states some men need
closer supervieion than others, If a problem arises, the men will
usually ask him for assistance. If Pearson sees a situation that re-
quires correction, he stated he will tell the men how to correct it,
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Use of Sodium Carbonate Mske~Up Tank

Charles Kenyon states that he worked the pulse columns on July 24, 1964.
Kenyon states he did not make up any sodium carbonate on his 8 to 4 shift
on July 24, 1964. Kenyon stated that during the course of his shift he
does not recall that he looked into the sodium carbonate make-up tank to
determine whether there was sodium carbonate in it, He states that he
observed the columns and saw sodium carbonate in the column and it ap-
peared to be OK. Kenyon stated it did not take more than 15 minutes

to make up & batch of sodium carbonate. Kenyon did not recell when

he last made up a batch of sodium carbonate. (Exemination of the
operators’ log indicates Kenyon made up a batch of sodium carbonate

on his shift Tuesday, July 21, 1964.) Kenyon described the procedure

for making up the sodium carbonate as follows: He steted that eriginally
he would add 3/4 of a pound of soda ash to a gallon of water, weighing
out the sode ash. He said the batch he would make up would consist of
approximately 7% pounds of soda ash to 10 gallons of water. This would
fill half & tank., Kenyon doee not now recall specificelly what he did on
his shift on July 24, 1964. He believes that when he came into work en
that morning he checked the columns and found they were running OK. The
TCE column was OK and was not changed. He stated the carbonate column
wes running OK and does not recall changing it. Kenyon was questioned
ebout the possibility of any material, other than soda ash and water,
having been introduced into the sodium carbonate make-up tank. He stated
that, to the best of his recollection, he did not put any materiel

into this tank, he could not remember when he had last made up & batch

of sodium carbonste and did not recall whether he had looked in the tank
to determine the quantity of sodium carbonate in it. He stated he is
unaware that anyone else introduced any material into the tank other
than the ingredients for making the sodium carbonate.

On Angust 24, 1964, Ryan and Browne reinterviewed Joseph Simas, an operator
et the Wood River Junction Plant. 8Simas stated that he did not make up
any sodium carbonate on his two 12 to 8 ghifts Thursday morning, July 23
or Friday morning, July 24, 1964. He ordinarily works in the pulse column
area end was so &ssigned on those two days. He stated that the sodium
cerbonate meke~up tank identified as 1l=D-1l had & good 25 gallons of
sodium carbonate in it when he came on duty at midnight July 22, 1964 for
the 12 to 8 shift, July 23, 1964, Simas stated he believes that this
batch of sodium carbonate had been made up by the operator preceding

him on the 4 to 12 shift, July 22, 1964, Robert Pesbody. Simas stated

he used between 8 and 12 gallons on the shift, midnight to 8 on July 24,
1964 lesving sbout 12 to 15 gallons in the tank.
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Reinterview of Operating and Supervisory Personnel - August 24, 1964,
August 26, 1964 end August 31, 1564

Reinteérviews were conducted with operating and supervisory personnel to
determine when bottle Y had last been seen by each individual, te identify
the individual who may have moved bottle Y and to determine its final
disposition. The following tabulation, based on the shift organization,
contains the results of this effort:
: : Seen On Seen On Taken
8 to 4 Shift, 7/23/64  Bottle Y filled Stored 7/23/64 7/24]65 By

Dale Chapman X No No

Leroy Roode X z X X1 No

Charles Kenyon X Does not
recall No

James Aiello X Does not

recall No

4 to 12 Shift, 7/23/6k

Smith No No No
Mastriani Uncertain Uncertain No
Spencer X Uncertain No

12 to 8 Shift, 7/24/64

Pearson X at end
v of ghift No

Simas X No
Nowakowski Absent No
Murphy Does not

remember Neo

From.these reinterviewe it can be seen that bottle Y was filled by Roode

on the 8-4 shift on 7/23/64 and placed by him in the safe storage area'during
his shift. He placed three yellow wooden posts argund bottle Y. It was
seen: during the 8-4 shift on 7/23/64 by the foreman, Dale Chapman, and the
other two operators, Kemyon and Alello, On the 4 to 12 shift 7/23/64, bot-
tle Y was not observed by the foreman, Smith. Mastriani and Spencey oper~
ators on this shift remember seeing the yellow poste in the storage areas,

but are uncertain as to whether this was 7/23/64 ox 7/24/64,
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on the 12-8 shift 7/24/64, the shift foreman, Pearson and an operator,
Simas, saw bottle Y, Fearson, toward ¥he end of the shift. Murphy,
an operater, dees not remember se&ing bottle Y or the yellow wooden
posts. Nowakowski was absént from work on the 12-8 shift 7/24/64.
A1l of these people state they did not teke bettle Y from the area

where Rogde had put it,
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Reinterview with Geoxge J. Spencer

Spencer was reilnterviewed on September 2, 1964 in the office ¢f the
Céimpliance Divisien, Region I. A three page Bigned statement was
obtained from him in connection with the clean out of the evaporator
on July 23, 1964 between 4 p.m, &nd 8 p.m, and the subegequent Te-
assembly of the evaporator and flange, Spencer did net recall
specifically seeing botkle Y set out in the storage area by Roode,
but hae the impressfon that he did see thi#& bettle. W. G. Browne
had -requested A. F. Ryan to discuss additional information with
Spencer as followst

Spencer was shown 10 prints of pictures teken in various parte of the
process area of the Fuels Recovery Plant at Wogd River Junction. He
was able te comment only en two of the 10 prints, print #2 which was
the picture of a tag which was attached te bottle Y by Rogde, and print
#10. Spencer discusses the tag in his statement indicating therein
that he originated this tag in connection with ADU filtrate during
the week of July 20, 1964. The other pictuxe on which he commented
is print #10 which was teken in the precipitator area and in which
he identified the metal strap used to hold the 11 litex bottle while
it was being filled with material from the evaporator, and the steam
coil around the precipitator from which the steam line wag run to the
evaporator. Spencer had no knowledge abouk the glovee or tage shown
in picturees taken in the first floor stairwell oxr other pictures

of tags, the writing on which he stated wae not his,

With regard to the lag book entry made July 23, on the 4 to 12 shift,
Spencer stated the entry concerning the gallon jugs referred to gallen
jugs that contained matexiel from the evaporator which he had not put
into the second 11 liter bottle he filled, for leck of time,

Spencer was unable to comment on the inventory of containers and the
evaporator and precipitator summary es ehown on Page 26 of the report
prepared by the United Nuclear Corporation. He stated he would be un-
ghle to affirm or deny the information as set out therein, as he had
not noted the disposition of the various conteinere, With regard

to the identity of tag #3, Spencer stated this could not have applied
to a gallon jug because he had not labeled or tagged the gallon juge
filled with materfal from the evaporator.

Spencer's response to the question concerning reintroduction of OK liquer
of product quelity through the 1=C~10 column to the l=D=10A &and B tanke
was that this would be & reasonable procedure provided that the individual
wag pogitive that the material was OK liquor of product quality. However,
Spencer pointed out that it would be reintroduced into the system through
the strip column rather than the 1<C-10 column. With regard to the
question of finding one or two gallon bottles of OK liquor around the
precipitator area, Spencer pointed out that he had no recollection of
having found any gallon jugs filled with material from the evaporator, he,
Spencer, had left several gallon jugs partislly filled with this material.
Spencer also indicated very strongly.that the filled 11 liter bottle
and the partially filled 11 liter bottle of materizl he had got from the
evaporator had been put in the sghelf storage area, He had not put &
bottle in the stainless steel dissolver area.
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Interviews with George N. Briggs, Manager, Industrial Relations
Department and Dr. Robert Brubaker, Medicsl Consultant, UNC

Briggs informed Ryan thet John Geil, Health Physicist and Dr. Robert
Brubaker, Medical Consultant, had made the arrangement for the sérvices
of Dr. Howard G. Laskey, to serve &s plant physicilan at the Wood River
Junction Fuels Recovery Plant, Briggs stated the company began looking
for a doctor in December 1963. Brubaker and Geil first spoke with Laskey
on December 30, 1963. At about the same time, Brubasker and Geil, ac~
cording to Briggs, visited Westerly Hospital. There they saw Mr. Petrie,
Director, Dr. Singer, Pathologist and Mr, Wilson the Comptroller. Ac-
cording to Briggs, who was reading from & report, they toured the emer-
gency room, the laboretories, and X-ray facilities. They saw & new

wing of the hospital under comstruction and were told that further
expansion was planned.

In their meeting with Dr. Laskey, &ccording to Brigge, Brubsker and Geil

were advised of the availability of emhulance service at the State Police
barracks at Hope Valley, Rhode Island. Wilson told them of the Westerly

embulance service,

Briggs stated that on January 6, 1964 personnel security quesetionnaires
were gent to Dr. Laskey to be completed by him. His "Q" clearance
was granted April 7, 1964, : :

Briggs showed Ryan & letter dated January 26, 1964 from Laskey replying
to Brubaker's letter dated Jenuary 24, 1964, Brubaker's letter outlined
Laskey 8 duties as plant physician, It indicated his primary duties ss
pre-employment examinations. He was to be available for emergencies

on & 24 hour basis, or provide coverage when he was unavailable. Ha

was to act as medical advieor on the phyeical status of employees on
their return to work following illness and wae to adviee on health
problems, The following quote is from Brubsker's letter to Laskey:
"Geil will send & very good hendbook on radiation injuries which

will give you & good idea of the potential problems in work of thie
nature". Thie ie the only reference in the correspondence to radiation
injuries. The letter diescusses another potential problem "Accidents
with acide, nitric acid and hydrofluoric, irritating to eyes accompanied
by pulmonary effecte".

Briggs informed Ryan on the basis of information in lLaskey's personnel
security questionnaire that his dete of birth ie .

He was graduated from Harvard University June[ “Jwith a degree of
Associate in Arts (AA). Laskey was gredusted from Boston Univevsity
in June 1934 with a degree of Doctor of Medicine, He indicates therein
he has been a practicing physicien since June 1934 and is & Fellow of
the American College of Anglology. Laskey also indicated in his P5Q,
according to Briggs, that he has & Master of Arte degree from the
University of Rhode Islend, granted June, 1960,

£x,
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Briggs outlined the projected medical program for Wooed River Jumction
Fuels Recovery Plant. It is the intention of the corporation to engage
a consultant in the field of radfation medicine. It will also teake
steps to insure against any misunderstanding of the relationship between
the corporation and the plant physician. It will establish liaison
with Westerly Hospital and inform the hospital of accident victim
criteria in order that the hospital can be properly equipped to handle
any emergencies. Briggs stated the corporation would endeavor to select
a registered nurse at the hospital who would be trzined in radiological
health in a program similar to that given by the U. 8. Public Health
Service,

Briggs stated Laskey would be asked to provide appropriate training to
ambulance personnel both at Westerly and at Hope Valley. It is intended
to obtain & larger type of vehicle to replace the present open body
truck, which could be used &s &n ambulance in an emergency. It is in-
tended to train all plant personnel in first aid and to provide equip-
ment for patient care including decontamination, patient comfort and
sampling containers. In this regaerd, Briggs pointed out that stretchers
will be provided at the Wood River Junction Plant, one in the plant and
the other at the emergency shed. 1Im addition, plant personnel would

be trained as & fire brigade and would utilize fire extinguishers and
fire hose recently received which Briggs states had been on order prior
to the accident,

With regard to the retraining of the plant personnel, Briggs stated Dr.
DesJerdine of the University of Rhode Island is conducting classes for
the operators and supexrvieors in fundamental nuclear physics. By
utilizing the technique of general discussion among the operators

(brain storming sessions), Briggs hopes to receive suggestions to use

in an emergency control plan. It is planned to hold four full scale
emergency drills., The employees will be given instruction in the princi-
ples of detection instruments through representatives of the Nuclear
Measurements Corporation. '

The employees, asg part of their training, were taken to the reactors
at Rowe, Massachusetts, and at Fort Kearney, Rhode Island. They have
also been shown films on various aspects. of the atomic energy industry.
Briggs states there will be intensive review of the health physics
procedures. Environmental sempling will be undertaken as part of the
health physics program, '

Briggs stated that Dr. Joe BHowland of the University of Rochester has
been asked to come in to discuss the rationale of 10 CFR 20 with regard
to personnel exposure and to discuss bioassay techniques. Briggs
stated that the review of operating procedures is continuing with a
view to updating these procedures. Three new men, according to Briggs,
have been hired as replacements for Peabody, Spencer, and Bitgood.
These are Dana W. Osborne, Joseph F. Travers and Daniel Lynch.



Dr. Robert Brubaker was interviewed in the Medical Department of Olin
Mathieson Chemical Corporation which is next door to the United Nuclear
Corporation's building. Brubasker is head of the Medical Department

for Olin Mathieson and serves as & Medical Consultant to the United
Nuclear Corporation., Brubgker told Ryan that he was asked to interview
Dr., Howard G. Laskey at Carolina, Rhode Island and did so in the company
of John Geil, & Health Physicist at the United Nuclear Corporation.
Brubaker stated that Laskey was selected because of his proximity to

the plant. Brubaker acknowledged that he had written the letter to
Laskey dated January 24, 1964. Brubaker stated that Laskey had in-
formed him that he had no experience in handling radiation injuries,
although he did represent other industrial plants in the erea as

plant physician and Laskey considered himself competent to handle
industrial injuries. Brubsker stated that in discussing coverage in
the event Laskey would not be availsble he was told that Dr. Freeman
Bruno Agnelli would substitute for Laskey in his sbsence. Laskey s&lzo
informed Brubsker of the availability of the Hope Valley Ambulance Corps
which he identified as the nearest smbulance service. He also gave
Brubaker the name and telephone number of his nurse,

Brubaker stated that it was his opinion that Laskey was & competent
physician, that he considered him a qualified general practicioner

and that because of his work for other companies in the area as plant
physician, he thought he would be well suited for & similar assignment

at the Wood River Junction Plant. Brubaker acknowledged that he and

Geil hed visited Westerly Hospital, that they were interested in seeing
how the institution was set up, that they had talked with representatives
of the hospital and had toured its facilities. Brubaker stated that they
were satisfied with the physical errangements of the hospital, but

no follow-up visits were made and he does not know of any special con-
giderations that were discussed with the hospital perszonnel whom they
met.,

Since the accident occurred, Brubaker states he and John Geil went

down to see Dx. MacDougal, head of the Medical Department at the General
Dynamics Corporation, Electric Boat Division, Groton, Comnecticut.

This visit was made because of the scope of MacDougal's wide variety

of injuries encountered, as well as the program in effect in connection
with radiation injuries.

Brubaker pointed out in conclusion that he was retained as Medical
Consultant to the United Nuclear Corporation and that he considers
Dr. Laskey to be the plant physician at Wood River Junction,
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Interviews with Plant Physician and Wgst_erly Hospitsal Personnel

The following individuals were interviewed August 20, 1964 by A. F.
Ryan, Investigation Specialist, Reglon I, Division of Compliance, at
the places indicated:

Dr. Howerd G. Laskey.(: j Rhode Island é( é
: C '
Mr, Francis M. Petrie, Administrator, Westerly Heospital
Westerly, Rhode Ieland

Dr. Dominic F. Chimento,[:‘ \:1
Rhode Island

Dr. Freeman Bruno Agnelli, t]
Rhode 1sland

Dr. Laskey stated he received & call from Smith, Foreman at the plant,
shortly after 6:00 p.m. on July 24, 1964. He immedistely called the State
Police Barracke at Hope Valley, & nesrby community, to notify the Hope"
vValley Ambulance Coxrps that & man injured &t the plant was to be taken

to Rhode Island Hospitel at Preovidence Rhode Island, He then talled
Rhode Island Hospital to alert its emergency team end proceeded to the
scene of the sccident. Upon his arrival, he was informed that the
Westerly Ambulance Corps had just left with the injured man, Robert
Pesbody, for Westerly Hospital. Lagkey realfzed Westerly Hospital would
not have & bed availeble for this emergency case and that the hospital was
not equipped to handle a radiatfon expesure case. Laskey called Westerly
Hospital, There he spoke to Agnelli, whe was ¢n duty. He éxplained the
gituation to Agnelli, who agreed Westerly Hospitsl was not equipped te
handle this type of case. Laskey suggested te Agnelll that the ambulance
be redirected to Rhode Island Hospital at Providence, Rhode Island.

Dr. Agnelli confirmed the statement made by Dr, Laskey with regard teo the
hospital, that its personnel had had no treining in the handling of this
type of case and wguld not have known how to get up a health physiecs pro-
gram to reduce contaminatien ef the area, Agnelll stated the hespital

hag no instrumentation, possessing enly a Civil Defense survey instrument
which is kept in a storeropm., When the ambulance arrived, Agnelli directed
the driver to go to Rhode Island Hospital., He suggested that the driver
walt for & police escort. However, before Agnelli could step them they
had taken off for Pravidence,

Dr. Dominie¢ F. Chimento stated he was on duty at Westerly Hospital on
July 24, 1964. Although he did not spesk directly to Dr. Latgkey, he
essisted Agnelli in celling togetheér an emergency team to take care of

an undesignated number of people reportedly injured in a plant "explosion".
Chimento stated he and Agnelli were expecting persons suffering from

burns or physical injuries resulting from a chemical.explosion, not a
radiation accident, Like Agnelli, he added that the hospital was not
equipped to handle radiation injuries.
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Francis M. Petrie stated that about a year ago he was visited by two men
from the United Nuclear Corporation. He did not remember their names.
He did recall they were interested in ascertaining facilities available
to handle injuries which might be incurred in the operation of a plant
thet was to be built in the area. Petrie believes that this was a
chemical plant end that the injuries enticipated were those incidental
to chemlical operations. No mention wes made, in his presence, of
radiation injuries. Petrie referred the visitors to Dr., Amspringer,

the Westerly Hospital Radiologist, now in Europe on vacation, and Dr,
Richard Singer, Pathologist. From these men, Petrie learned that the
vieitors were interested in making a survey of the facilitles available,
but no reference was made to radiation injuries. Dr. Singer, was not
available for inteérview on this date.

Petrie stated the hospltal ie not equipped to handle radiation injuries,
It has one Civil Defense survey meter which is kept in & etoreroom.

There was no gsubsequent contact by the visitors with the hospital, He
stated that the emergency personnel had been given no imstruction for the
special handling &f patients from the United Nuclear Corporation nor had
any gpecielized equipment been obtained,

A check of licenses available at CO:I does not indicate that Westerly
Hospital, Westerly, Rhode lsland, has & byproduct material license nor
do Dre., Agnelli, Chimento or Laskey heve byproduct material licenses.
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Environmental Survey - Supplementary Data

The type and amount of activity noted following analysis of wipes and
environmental samples collected at the United Nuclear Corporation plant
and environs is tabulated below. Wip¥s were counted by the Health and
Safety Laboratdry, NYOO3 water, €oil and vegeitation samples were analyzed
by the Health and Safety Laboratory of the Idaho Operations Office.



H.

1.

K.

L.

M.

Wl
‘w2
‘W3
w4
W5

Loration

Emergency Shed, Front

Emergency Shed, Roof

Emergency Shed, Rear

500' E. Pole 196 at turm to
North, Narragansett Trail
250' E. of turn in
Narragansett Trail

250" W. Pole 196,
Narragansett Trall
Foliage, Tree trunks, etc.
-‘along -dirt road, sodihwest

boundary of 1awn surroundlng*

plant
Foliage, Tree trunks, etc.
along dirt road, southwest

boundary of Yawn ‘surrounding-

plant
Foliage, Tree trunks, etc.
along dirt road, southwest

boundary of lawn surrounding’ SR

plant
Foliage, Tree trunks, etc.
dlong dirt road, southwest
boundary of lawn surrounding
plant :
Foliagg, Tree trunks, etc.

"~ glong dirt road, southwest
“boundary of lawn surrounding

plant
Foliage, Tree trunks, etc.
‘along dirt road, southwest
boundary of lawn surrounding'
plant
Foliage, Tree trunks, etc.
along dirt road, southwest
“bounddry ¢f lawn surruundiﬂg‘
‘plant

Plant roéf, center;-north End-~v -

Roof medr Kéod A2 -
Roof northwest corner
Cover, Hood A-64 -

Roof near hood A-64

W o

Alpha _ Beta-Gamma
Qol Ai 0.

0.3 9.

2+ 0.03 12.
2+ 0.03 ~% 0.4
2+ 0.03 2+ .. 0.4
0.1 8.3
0.1 3.5

‘i 0.03 2.7
4+ 0.03 10.7
" 0~2 3.9
£+ 0.03 14,2
Ii ’“:0.'03 Ai‘_ 0.4
e 00 3 19- 3
24,0 68.7
"0-'6 20.6

0.6 15.4



Wipe

W6
W7
w8
W9
W10
Wil
w12
w13
W14
W15
W16
w17
w18
w19
W20
w2l
W22

w23
w24
W25
W26
w27
w28

W30
w3l

- W32

W33

T W34

w35
w36
"W37

w3g

W39

W40

W4l

wa2

w43

Location

Cover, Intake A=65
Roof near Intake A-65
Cover, Lab vent Az66

"Roof under 1ab vent A=<66

Cover, Intake A=63
Roof under A-+63

‘Core?, Intdke A-=62

Roof under A-62
Cover, Vent A=37
Roof under A+37

‘Cover, vent A-6l

Roof under A-61

Roof tenter, south edge

Rod'f," center, south edge

Cover, Process Arez Venit A=52
Roof near Process Area vent A-52

" Rof,” about midway between-vents-

A-37 and A-52

Roof, midway between vents A=52
and A-65

Roof, midway between vents A~52
"and A-63

Cover, vent A-53

Roof under A=53

Cover, hood A=59

Roof under A-59

Cover, Hood A-58

Roof under A-58

‘Inside exhaust-stack,- vent l~B~17“

Roof nedr 1-B-17

Inside exhaust stack, vent 1«B- 12
Roof near vént 1<B-12 -

Finger wipe

Inside vent 1=B-8

"Roof neéar 1-B<8
"Ingide exhaust stack, vent 1<B=5

Roof ngar'1-B-5

Tnside sample’port, exhaust,
“vént 1<B-16"

Roof near 1-B-16

Inside sample port, exhauSt,
vent 1-“B-<14

Roof near 1-B-14

DeM
Alpha . Beta-Gamma
1I2 8.9
12.4 25.0
0.9 34.3
1.3 5.5
Vb 15.6
0.14 21.8
0.2 18.2
1.7 I N |
7.2 63,0
0.5 4.8
14.0 .32.0
- 15.3 15,0
v 2.0 7.5
1.6 14.6
1.6 15.6
2,9 21.0
0-5. 907
17.7 27.0
56.3 69.0
2.8 18.0
+40.0 28.5
3.0 . 2.9
49,4 . 23.7
406 7.9
25,2 22.0
5-2 ) 109
6.4 18.4
1.4 0.3
5.3 13,2
9.0 11.3
~21.7 22.3
13.2 13.2
6.5 2.4
10.8 32.0
1.8 £+ 0.4
6.7 21.7



Wipe

W44
W45
‘W46

W47
‘was

- W49
Ws0
W51

WSz
X

w4
" W55

w6
w57

w58
w59
W60
W6}
W62
w63
‘W64
)
" W6k
W67
w68
w69
"W70
W7l
W72
W73
w74
W75
W76
W77
" W78
W79
W80

Location

Outéide, vent 1<B-15
Roof néar 1-B-15

Inside exhaust
1-B-13

Roof .ngar 1-B-13.

Inside exhaust
1-B-18
Finder wipe

Roof neat 1-B-18

Inside exhaust
1-B-2

Roof near 1-B-2

‘Inside exhaust

" 1-B~3

Roof near vent

Inside exhaust
1-B-4

Roof near vent
Inside exhaust
1-B-7

Roof near vent

-Inside exhaust

Inside exhaust stack A=36

Roof near A-36
Inside vent V1
Inside vent 1-B-16

‘Inside wvent 1-B-15

Insiﬂé vent 1=B=14
Irside vent V2

“Inside verit V4
‘Flfiget wipe”

Inéide vent V5
Inside vent V6
Tnside vént V7

‘'Inéide vent V8

‘Outside, vent V9
Inside, vent VIO
Inside, vent V11
Inéide, “vent V12
‘Inside, vént V13
Inside, vent V14
Inside, vent V15
Inside, vent V16

© DPM
Alpha Beta-Gamma
3.6 x 102 54.8
o 13.6 9.4
stack, vent -
16.0 7.7
10.7 14.0
stack, vent -~ -
74.0 4.0
2.1 Lt 0.4
13.6 9.5
stack, vent - .
21.0 12.5
5.5 32.0
stack, vent-—-
: © 0.1 0.3
1-B-3 22.6 17.4
stack, vent
4,0 20.5
1-B-4 2.41 x 103 2.9 x 10
stack, vent -
1.7 x 102 78.0
1-B-7 7.7 24,2
vent V3 0.2 L+ 0.4
2.8 5.2
4.6 19,3
0.2 .10.0
0-2 0.9
30.0 77
0.7 4.6
0.4 £+ 0.4
0.1 c+ 0.4
Ool . . 0-9
4,1 L+ 0.4
- 0.7 5.8
Z+ 0.03 345
- 0.4 Z+ 0.4
0.6 7.0
0.1 10.0
0.1 0.12
4+ 0.03 2t 0.4
- 6.2 .53.6
19,2 15,6
3.5 2.1
2.8 L3 0.4



Location
=atation

Ingide, vent V17
Inside, vent V18-

‘Inside, vent V19

Inside, vent V20
Finger wipe
Outside, vent V21

DPM

Alpha - Beta~-Gamma
4,1 x 102 75.6
o 2.1 A 1.8
004 _‘-'_t'_ R 0.4
1.2 £+ 0.4
52.0 32.7



ENVIRONMENTAL SAMPLE ANALYSIS REPORT

IDAHO OPERATIONS OFFICE

SAMPLE
DESCRIPTION ANALYSIS COUNT TIME
SAMPLE NO. S0IL FOR HIKUTES )

1S Dirt road, Gamma 2
SE. boundary
of woods.

2 S Same as 1 S " 2
above.

38 Same. as 1 S " 2
above.

L s Same as 1 S " 2
above,

58 Same as 1 S " 2
above,

6 8 Near Pole " 2
196.

78 250" S Pole " 2
196 on Nar-
ragansett Trail,

8 s 250" N Pole 196 " 2
on Narr. Tr.

9 s 250" E.of turn " 2
on Narr. Tr,

10 8 500' S of Pole " 2

196 on Narr.
Trail,

TOTAL
COUNT

3951

3861
3972
4068
4219
Loo6

kool

3968

3726

4238

GROSS  BACK- NET ACTIVITIES
c/m GROUND c¢/m c/m IDENTIFIED
1976 1847 129
+ 32 + 30 + L2
1930 1850 80
+ 32 + 30 + b2
1986 1850 136
+ 32 + 30 + b2
2034 1847 187
+ 32 + 30 + U2
2109 1850 259
+ 32 + 30 + b2
2003 1847 156
+ 32 + 30 + 42
2000 1850 150
+ 32 + 30 + 42
1984 1847 137
+ 32 + 30 + b2
1863 1850 13
+ 32 + 30 + 42
2119 1847 272
+ 32 + 30 + b2



ENVIRONMENTAL SAMPLE ANALYSIS REPORT
IDAHO OPERATIONS OFFICE

SAMPLE
DESCRIPTION ANALYSIS COUNT TIME TOTAL GROSS BACK- NET
SAMPLE NO, SOIL FOR COUNT ~¢/m GROUND c/m c/m

s Edge of swamp, Gamma 4191 2095 1850 245
Kings Factory + 32 + 30 + b2
Rd. at Burdick-
ville Rd.

s 2 Burdickville Rd., " 4122 2061 1847 214
at Shumankanuc + 32 + 30 + 42
Hill Rd.

53 Shumankanuc Hill " 4570 228% 1850 L35
Rd. at Buckeye + 32 + 30 + b2
Brook R4.

S 4 Rt., 112at N, Y,, " L4486 2243 l847 396
NH & Hartford RR + 32 + 30 + 42
crossing.

S5 Rt, 91 at Narrag- " 4323 2161 1847 3k
ansett Trail. +£32 430 + kb2

S5 6 Narr. Tr, at " 4099 2049 1850 199
Rt. 112 + 32 + 30 + L2

57 Burdickville Rd., " 4170 2085 1850 235
at RR bridge. + 32 + 30 + b2

s 8 Rt. 91 at " 4550 2275 1847 428
Chapman Pond. + 32 + 30 + b2

ACTIVITIES
IDENTIFIED

Ce-141 and/or
Ce-144, Ru-103
and/or Ru-106,
Cs-137, Zr-Nb-85,
Mn-54,

Same as S 8
below.

Ce-141 and/or
Ce-14k4, Cs-137,
K-l"o-



(CONTINUED)

ENVIRONMENTAL SAMPLE ANALYSIS REPORT
IDAHO OPERATIONS OFFICE

SAMPLE .
DESCRIPTION ANALYSIS COUNT TIME TOTAL GROSS BACK~ NET
SAMPLE NO, SOIL FOR MINUTES COUNT c/m GROUND ¢/m c/m
59 Rt. 91, 1 mile Gamma 2 4148 2074 1850 224
North of Burdick- + 32 + 30 + k2
ville Rd.
s 10 Burdickville Rd; " 2 4530 2265 1847 418
ENVIRONMENTAL SAMPLE ANALYSIS REPORT - IDAHO OPERATIONS OFFICE
FLUOROMETRIC ANALYSIS FOR TOTAL URANIUM;
FOUR SOIL SAMPLES SHOWING HIGHEST GAMMA ACTIVITY.
SAMPLE SAMPLE VOLUME OF
DESCRIPTION QUANTITY - SAMPLE - GROSS BACKGROUND NET
SAMPLE NO. SOIL GRAMS ML. . READING READING READING
S 3 Shumankanuc 36,7 0.01 8.5 ol 8.1
Hill Rd. at
Buckeye Brook
Rd.
s b Rt, 112 at N. %, 28,6 " 5.1 o 4,7
NH & Hartford RR
crossing.
s 8 ‘Rt. 91 at 20.6 " 3.8 o1t 3.k
Chapman Pond.
Burdickville Rd., 42.2 " 4.1 o 3.7

$ 10

a.t Rt- 91.

ACTIVITIES

IDENTIFIED

Same as S 8
above,

TOTAL U
CONTENT

ug/Ke

2.5 x 10°

1.9 x 102

1.9 x 10°

1.0 x 10°



ENVIRONMENTAL SAMPLE ANALYSIS REPORT
IDAHO OPERATIONS OFFICE

SAMPLE GROSS -NET
DESCRIPTION ANALYSIS QUANTITY COUNT TIME TOTAL COUNT BKGD. COUNT
SAMPLE NO. GROUND WATER FOR USED, ML. MINUTES COUNT ¢/m c/m c/m uue/1
Wil Sample from Gamma 125 2 3351 1675 1596 09
tap on 3rd. + 29 + 28 + Lo
floor tower >
from overhead Beta 5 30 114 2.8 3.5 o3 {2 x 10
tank. Drawn by + o3 + o3 + ok
P. Knapp, 11:15 . -
a.m., 7/30/64 e
(Giv;n to E, ReBne;Alﬂhg‘ > 50 3 6 L 6 0 '<60
for inclusion with x 3 £5
activation analyses
samples.)
W2 Lagoon sample, Gamma 220 . 2 3616 1808 1731 77
obtained 7/30/64, o +30  +29 4 b2
Map A, >
Beta 5 30 126 4,2 3.5 o7 {2 x 10
:_'-. ol{’ +. .5 i .5
*Alpha 5 30 2 4 6 0 {60
£2 x3  ah
w3 Aliquot of Gamma 240 2 3325 1663 1596 67
Lagoon sample + 28 + 28 + 36
taken 9:00 asMe, 2
7/20/64 (before Beta 5 30 105 3.5 3.5 0 {2 x 10
incident); Note: + o3 + o3 + oh
No flow from lagoon
since 7/20/6k4, *Alpha 5 30 17 34 + 8 6 28 +9
Map A, 14 28 .+ 8 +3 224+9



(CONTINUED)

ENVIRONMENTAL SAMFLE ANALYSIS REPORT

IDAHO OPERATIONS OFFICE

SAMPLE
DESCRIPTION ANALYSIS QUANTITY COUNT TIME TOTAL
SAMPLE NO, GROUND WATER FOR USED, ML. MINUTES COUNT
W4 Plant waste Gammé 180 2 3615
water discharged
at Pawcatuck .
River outflow, Beta 5 30 144
7/30/64, Map A
*Alpha 5 30 18
22
w5 Pawcatuck River Gamma- 250 2 3384
at Rt. 91 Bridge
(upstream of
Plant), Map B. Beta 5 30 87
*Alpha 5 30 4
W6 Cedar Swamp Gamma 210 2 3550
Brook, Jjust .
N. of Narr.,
Trail Cul- Beta 5 320 117
vert, Map B
*Alpha 5 30 )
30 6

GROSS NET

COUNT BKGD COUNT

c/m c/m c/m uue/1

1808 1721 77

+ 30 +29 o+ b2

4.8 3.5 103 5 x 10

x ok x 3 * 5
36 + 8 6 30 + 9 180
Ly +9 £ 3 38 + 10

1692 1596 96

+ 29 + 28 4+ 40

2-9 305 o (2 x 10

+ o3 + 3 & b

14 6 8 <80

+ 6 +3 + 7

1775 1731 b4

+ 30 + 29 4+ 42

3.9 3.5 o <2 x 10

£ o3 2 3 & ok

6 + 4 6+3 0 + 5 <60
12+9 6+3 6+6 <60



ENVIRONMENTAL SAMPLE ANALYSIS REPORT

IDAHO OPERATIONS OFFICE

SAMPLE
DESCRIPTION ANALYSIS QUANTITY COUNT TIME
SAMPLE NO. GROUND WATER FOR USED, ML. MINUTES
w7 Burlington State Gamma 220 2
Park (Watchaug
Pond), Map B.
Beta 5 30
*Alpha 5 30
W 8 Pawcatuck River, Gamma 235 2
100' downstream
from United
Nuclear Co. out- Beta 5 30
flow - Map A
*Alpha 5 30
W9 Pond at inter- Gamma 240 2
section of Rt.
91 and Hope
Valley Rd. - Beta 5 20
Map B
*Alpha 5 30

NET
TOTAL COUNT BKGD. COUNT
COUNT c/m o/ c/m

3302 1651 1596 55
+ 28 + 28 + 59

98 3.3 3.5 0

+ o3 3 2 b

9 18" 6 . 12

+ 6 £3 17

3521 1761 1731 30
+°30 +29 4+ 42

114 3.8 3.5 .3
i-} ;.3 :-’4‘

9 18~ 6 12

+ 6 £33 +£7

3336 1668 1596 72
+ 28 + 28 + 39

99 3.3 3.5 0

£ 3 23 b

8 16 6 10

+ 6 3 7

guc[l

<2 x 10

<80

<:2 x 10

<80

<2 x 10

<80



ENVIRONMENTAL SAMPLE ANALYSIS REPORT

IDAHO OPERATIONS OFFICE

SAMPLE _ GROSS NET
. DESCRIPTION ANALYSIS QUANTITY COUNT TIME TOTAL COUNT BKGD. COUNT
SAMPLE NO. GROUND WATER FOR USED, ML. MINUTES ~ COUNT c/m c/m c/m uueg/l
W 10 Watchaug Pond, Gamma 235 2 3462 1731 1731 O
Map B. + 29 + 29 + 41
Beta- 5 30 109 3.6 3.5 .1 <2 x 10
+* -3 ; 03 04
*Alpha 5 30 7 1y 6 8
x 6 £3 17 <80
w11 Chapman Pond Gamma 235 2 3371 1686 1596 90
at Rt, 91, +.29 + 28 + 40
Map C A
Beta 5 30 120 L,o 3.5 .5
:-_03 : 03 sl o"’ <2 x 10
*Alpha 5 30 8 16~ 6 10 <80
+ 6 £3 &7

* Alpha activities reported in c¢/hr,



(CONTINUED)

ENVIRONMENTAL SAMPLE ANALYSIS REPORT
IDAHO OPERATIONS OFFICE

SAMPLE * GROSS
DESCRIPTION ANALYS IS QUANTITY COUNT BKGD. NET
SAMPLE NOQO. DRINKING WATER FOR USED, ML. READING READ ING COUNT
DW 6 Wood River Junction Uranium «5 ot o 0]

sample, Package Store,
N/S Rt. 91, just W. of
Hope Valley Rd. Wood

River Junction. Map C.

ow 7 Auto sales agency " «5 b ol (o]
& Gas station, NE,
corner, intersection
Rt. 91 and Rto 1121
Carolina. Map C.

DW 8 Ice Cream, Candy & " 5 o b 0
Grocery Store, N,
side of road enter-
ing Shannock :from
Rt. 112. Map C.
b
DW 9 Alton sample from " «5 o ok 0
Holmes Garage, N.
side of Rt. 91.
Map C.

DW 10 Bradford sample, " 5 ot b (o]
Gas station at
N/W intersection
Rt. 91 and Rt, 216.
Map C.



SAMPLE NO.

SAMPLE
DESCRIPTION
VEGETATION FOR

ENVIRONMENTAL SAMPLE ANALYSIS REPORT
IDAHO OPERATIONS OFFICE

ANALYSIS COUNRT TIME

TOTAL
COUNT

v

V5

Composite of Gamma
tree and bush

foliage at

downwind edge.

of woods, approx.
350" from plant -

See Map A,

Burdickville Rd. "
between Rt. 91 and
RR bridge. - See
Map B.

Buckeye Brook Rd, "
at Rto 216- - See
Map B

Rt. 95 at Rt. 138. "
See Map C

Rt. 102 about 3 mi.."
west of Exeter., -
See Map C,

13,777

7,075

7,769

94290

10,053

BACK-

GROSS NET
c/m GROUND ¢/m c¢/m
6888 1566 5322
+ 58 + 27 + 64
3537 1723 1814
+ b2 + 28 + 50
3885 1566 2319
i-## + 27 + 51
L64s 1723 2922
+ 48 + 28 + 55
5026 1566 3460
+ 50 + 29 + 56

ACTIVITIES

IDENTIFIED

Ru-103 and/or
Ru-106, Mn-Sk
and Ba-lLa-140,

Ce-141 and/or
Ce-144, Ru-103
and/or Ru-~-106,
Cs=137 and K-40.

Ce-141 and/or
Ce-144, Ru-103
and/or Ru-106,
Cs-137 and Mn-54,

Same as V 3
above.

' Same as V 3

above,
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PN 11 R 500 TL AL W

Operating Report |

Job Symbol !ngﬁg L
Enrichment SI?! 20

Y. Weight Check

Qperating

-’eport Sheet

‘Date

' Batch furbér _,23

Z[Jm 2ok

gy A R L et | b v e

|
Y
e

Serap ~ Material Supplier's . Our VWeights { .) ~].- Initimle : _
Container No.| Description | Net Wt. ( )| Groas Tare | Net | Oper. | Supr. |° :
; — T . eyt
4109 Tob: (154 (GO fww | ]
. RN RS S b T
II. Dissolver Charge _ : BT
Material. [Weight or Time Charged Oper. .| . Comments - * : N
Charged Volume. Chpd.! Start | Finieh | Initials . :
Una_ !\ 01 - [av0e {2306~ | Ry X
sty o™ Wirve [2aax|2229|uwa : AREE
. ) g ED N YR I
WMeteoo o 1 9 1o | 23430]02- 93 | Req it
S PRCEE . .. v . g l K
. .' e ... .,.‘ -v .:. " N . ? H xl_‘;.! ”‘tb)ﬁ, N
nz.--masomt;on end Adjustment (" = time) n”«l!kl
- : R CruE -_«;'Ot:em‘bo b
Circulation Started at’ 221G X | y Fian
Stea.m Added to Hcating-Cooling Coll at- !6 . o "#N
Diosolver Solution Tempera.ture dng __ ‘Fat ;:;5 !L“' " , g' j“' T
R 263 ‘rat 2345 gl T
e o Y3 °Fat 23'Y4T T
et | Ve tremiedy of
" Water ‘to Heating-cooling Coil at ~&3::y , Rb LA T
- . S Kog of Aluminun Nitrate added at O é /S " ) R fz_ol __}
. . » PP POy
-Dissolver Solution Initiel Excess Acid ~= 5.2 % K. Ry 9
* Anmonia Addition L S | EEEE N
: . cfh from _" to " T S
*Excega Acid = N o R
SR .- efh from  "'to I s
Exceas Acid. - 3\ RCINCES Final Excess Acid i i
" Cooling Finished et QQ 20 " Bolution Temperature - / ZO -"i‘ pmame
Filtration Started at 2o 2./5 " and Finished at & 8. 57¢ R -+- Loz,
IVi Comments . ) ‘ o : L ,' et e
5.5, 226 Keg e t-mee A 12 S e e s



70134028 ,0 000

Qpera tlng Report bhce t

Operating Report = | - e

Job Synbol Eg,,‘gm_/( - Date 3

Enrichment PR PR E Batch Number 38
I. Welght Check ' -

Serap |  Faterial Supplier's . Our Weights (<35) Initicle
Container No. Description | Net Wt. ()| Groas Tere | Net | Oper. | Supr.. 1
/02 ¢H Il UGS - L1712 | 25511758 T b, '.i
IX. D'isaolverICha.rse . ; Y
Material Weight or Time Charged - “ Oper. c . k8w i
Charged Volume. Chyd.| Stert| Finish| Initiels onments .
L1oa [ 25% loesd|eoss|T o . :
Ha o HlL . less ol 1d T M e
HNS= | Q)  |olid |03 51T by ' SR

- . - R . . _. ~ I
IiI- Disaolut:loh and A’dJustmeht (" = time) .-
. . Operator

Cireulation Started n.t oo
Steam Added to Heating-Cooling Coil at n, !g,!» w
Dissolver Solution Temperature Dae °Fat (3 A h""'
NGO  °Fat 033.0 w:
- _21._4__ Fet 42509 "
Wa.ter to Keating-t!ooling Coil at SR 45¢
L. 0 K¢ of Aluminum Nitrate added at 'd :a.r«’"" .
Dissolver Solution Initial Excess Acid -« 3.3 & N VIR
Anmonia Addition ' ST

"

cfh from - " to
Excess Ac;ld = N o
efh from "to " .-
 Excess Acid = o2 ,3 & N = Final Excess Acid |
Cooling Finished at 2453 o" Solution Temperature = _J} &2  °F »

Filtration Started at &2 32 ¢ " end Finished at oife0 "

IV COmmenta

b lelid Kas _4q  Jop- q_ AL

Exhibit A

[T P A .
ET TS L AL N
- et . v i g e



Opcrating Report |

Operating Keport

Date

1II. Dissplutio“zx and A‘djust’ment (" = time)

" Clrculation Started at 0Yal&

Steam Added to Hea.ting-Cooling Coil at 0 22"
Dissolver Solution Temperature. 10 °F at Q. g a0 "

: aeg- ‘Fat & 5 BHd™
‘Fat 8680 "

) A5 0
Water to Heating-Cooling Coi]. a.t Qf odg "

- 5.0 [ o6 6 Muninum Nitrate added at @é Q el

Dissolver Solution Initial Excess Acld == ;5 N N

Ammonie

Cooling Finished at _d fr Po.f "

Addition

- ¢fh

from

'Excess Acld =

cth

from

" to
N
".to

Exceas Acid - 7 ,a N« Fina.l Excese Acid

Solution Temperature = J&l0  °F

Filtration Sterted at M” end Finished at i Tt
IV: Comments . . . |
fét.@zo IReS o JepmGeidag,

Sheet .

L

. Al . srecimcamna

Job Symbol
Enrichment P Batch Number _ 3 /
I. Welght Check | |
~ Secrap. Material Supplier's ' Our Welghts {~<os) Initials
Coritniner No.]  Deseription | Net Wt. ( ‘Gross Tare | Net | Oper. | Supr.
Py, UOa . L2859 | 2550 Loy Tk '
. — ‘
II. Dissolver Charge i : _i
Materisl . Welght or Time Charged Oper.. Comuents ' .. .
Charpged [Volume. Chpd.| Stert | Finish | Initials . '
(dQa | £ &ew |00 |01t 5 T
ad 1ol e |odd | - : : 2
. o~ - . | - 8 - . .-
Ani- | gL 041 lopaaiaim |ADK  disolved ¥y FRrias
Byeon | fr L lodjasloyad T c

i

Exhibit A



Job Symbol _{
Enrichment ¢

2 P

X. Weight Check

wetwd €

Operati

ng Report

R LR SR O

EER PPN

Operating Repért Sheeﬁ :
. 7oz .
7 .

. Date

Batch Number _2.2.

Scmp
Container No.

Yaterial

Description

Supplier' [
Net Wt. (

)| Groas

Tare

“Our Welgnhts {J

Ket:

- Initials
Oper, | Supr.

1. 2572

/55

. &)

RO

211/

L122

II. Dissolver Charge

¢ emten] e meye.

terial
[Charged

-Weight or

Volume: Chpd.

-.Time Charged
Stert

Finish

uda

“YIX%

) P 2a

Initials

Oper. '

_ cqnuﬁexité :

Ty

A2 D

274 4

892

07730

o)

Q&Vﬂs'

.

o?ﬁ{

;T"M

TII. Disaolution a.nd Adau-tmen{-. ("= tme)

Circulation Started at _Q_‘_'?__}_Q_

Bteam’ Added to Heating-Cooling Coil at ¢& 2, ,5
Diasolver Solution Temperature:

Anmonia

Cooling

Filtration Started at

IV+ Comments

oL

AQdition

cth from

1% & *Fat b?rl'a/",
9\!‘) Fat {251:(}

- /'Fa.t Qﬂ(b"-“
Water to Heating-Coonng Coil at - Qﬂ] " Co

2 !( G’ ‘of Aluminum Ritrate added a.t Q g 3

" -Dissolver Solution Initia.l Excess Acid ==

" %o

N

' Excess Agi;! -

cfh from

"’ to

~Excess Acid = _

Finished at

SepnTe

N = Final Excess Acid

1¢2

Solution Temperature = __ | 2~ > °F .
Y2} and Finished at w

-9 Jﬁadi

Exhibit A -
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Operating Report Sheet

Operating chort .

Jeob Synbol Lewry e
}:nuchmeht 97 7

I. Weight Cheek

Do.y.e

. , X
s 2o LY |
Batch Number _2.2 -

Scrop Materinl Supplier‘s Our Weights { )} . Initiale _ ,
Eontniner No. Description | Net Wt. ( )| Groas Tare | Net | Oper. | Supr. :
Zatptd |l 02 __|rsslisalicoz] 4 | e
II. Dissolver Charge ' ; " l .’ ]
oy 5§i§n’§ g;ga. Start | Fiatch _1:!1)::;1; Comments - SR
{0 Libo3 . |1ozo /'o.?g.s 4s L
Han 1 el vl LA | a 1.
wploz | g L.lieys | r05P Ar ' R
D X " é’. N B
III-"D:I.udmtioh and A’dauutment (" = t:lme) ; O;L’ ;':n.ﬂ“u& E
"czrcmtion Started at __|O or . . Ll 1} |
Stean’ Added to Heating-Cooling Codl at._JON D » . Rt ] |
Dissolver Solution Tempersture. k&~ °F at _l \R0". ) ‘
T | 2185 rat_gywor'
e o 218 Fat 1D AN i
Weter to Keating-Cooling Coil at _} .20 "
‘6f Aluminum Nitrate added at t 2-52 -
-meao;.ver Solution Initisl Excess. Acid == N
. Anmonie Addition - : |
T e cfh from ' to _ " e ».,u.;';..iﬁ : -
_. " Excess Ac'id n N , N -“—j
- . efh from "'t:o' : " e

Exeeu Acid =

' Cooling Finished et _Lz___‘,p__"

Filtration Started et

IVi Comments , = /)

N's Final Excess Acid
Bolution Temperature =

" and Finished at g}@- 1% "

107 e

e T

7

r”

TION e SN i) Rt e W g rtta e g

i

 Exhibit i’

r—gmitem . o w e

— gt

- ksl



~Disaotven Operating Report Sheet
‘ - S " Operating Report , : U
Job Synbal _Lcusork T et d-23-eY
Earichment . 2 %7 R : _ Batch Number _3 ¥ at

»

I. Weight Check

Serap “Yaterinl Supplier's “Our Welgnts | J | Initials N

Container No. Deseription Net Wt. { )| Groas Tare Net | Oper, | Supr. '
i#rlteiita 1A pa (125 1S 4, o) ng.ﬁ
L ] )- A -

II. Dissolver Charge

[Foteriel  |Weight or | Time Charged | Oper. Comenta . ;
Charged Volume Chpd.| Start| Finish | Initials ,
Aoz, | /so2 /s’,/ﬁ 242 _’%’ fode.  od wiy gloe some
e K1 L | 150 ”"%’Q‘ O —Crom "HJJ.- '
Aiee3 |9 f | 301435 | G4 -

/p}""r' . l . .'i N

III. Diesclution and Adjustment (" = time) : - 3 . o

Circulation Started at f Y /2' ' ) /

Steam Added to Heating-Cooling Coil at | Y25

Dissolver Solut:lon ‘I‘cmperature 3_\£ °F at 15 bb

: - QL0  °*Fat )% 90 ..
3& °F at Zé da "

Water to Heatingﬁooling Coil &t Lt na "

L/ES  of Muminun Nitrate eaded st t(. ‘[ "

Dissolver Solution Initial Excess Acid == ,2,& N
Ammonia Addition

cfh from " to "

Excess Aéld = N
efh from " to "
Excess Acid =« _ 22 .2 N = Final Excess Acid

Cooling Finished at _/{L 24"  Solutien Pemperature = [ S °F
'Filtration Started at /& 'f{Q '.and Finished et /7 ‘¢ lo N

IV: Comments

— e} . e - — ——
A2 S | G S - W =Y A P ¥ 2%
) L4 MY 2
: b Exhibit A

. . -, v
xrm}; . (""'\ A . HE
- o x:no’ : S e . r"\ e e dt, -
. (UMY - < CapY ,!_E”n‘ u.a.i—..,_._.__..._.,,._ . 1‘;;
. " - C




DIS30LVER

"Operating Report

Operating Report Sheet

Date

/" 2
"7/ 273 e

vob Symbol [Rewwanll,

Enrichment Q@2 70 . ~ Batch Nunber X 5™ -
R . ¢
. ‘Hqg.é\xt Check .

Scrap Vaterial Supplier's ~Our Weights () Initials
sntainer No. Degeription |} Net Wt. ()| Orosa Tare Net Oper. | Supr.
Mita ' W 7¥6|/ISY |57 | Rl

I. Dissolver Charge

aterial Weight or Time Charged Oper. o Comments o
harped Volume Chpd.| Stoxt | Finish | Initiels] . .
Voo 11,592 V7o | (705 M

Y N > B vy Y .
Haan | dlLle 10713725 (i)
Lrer. Qe N30 [{12357 ROV

~ " " .
TT. Diuoiﬁtion and Adjustment (" = time)

Circuletion Sterted ut [129BD -

- Steam Added to Neating-Cooling Coil at _ (1. 30 °

Dissolver Solution Temperature RoLy  °Fat /Z' s
‘ _Fat /R0

Ra4s

L0 »

*rat /555" .

flater to Heating-Cooling Coil at /£78™5 - "

S /7= of Aluminum Nitrate added at (7798 "

Diseclver Solution Initial Excess Acid ~= N
Anmmonia Addition ' ’
_ cfh from " to
Excegs Aéid. = N }
' efh from " to
. Excess Acid = N = Final Excess Acid
Cooling Finikhed at _/F//4 "  Solution Temperature =

Filtration Started at /P//4” " ana Finishea at fZ'§& &

[Y57 ¥

/1

Iv. C t
877 KE. 7B 1-p-9 AesSE
_ Exhibit & =




DIB‘"OLVI‘R . 0 erat:ng Report Sheet
* Operating Report . 7/ 2% : I
Job symvol RewsaelS ; Date 1 !:m._\\ \n\l
Enriehment _ Q% 70 . - . Batch Nurber D¢,
I. Weight Check | : ' ' - , . i
Scmp A Muteﬂu.l Supplier's. ' Our Weights { ) Initials i
Container No. Description Net Wt. { )| Gross Tare Net Oper. ISqu. '
Yiga . L NFal /s | [6731
H
1X. .D'issol\ir.'er Charse
{aterial Weight or Time Charged Oper. ‘
E‘harged Volume Chrd.| Start| Finish|Initiels| Comments
pa - VL6738 |avse |apan | ite . |
Nan 257 2o |30 5OV &y | 1X48 cofve L 2]
NS {4 i 12686 |58 558 |24 4t B
[T ’

IIT. Dissclution and Adjustment (® = time)

IV. Comments

. - - . T ’
Circulation Started at }_D'-‘iiv

Steam Added to Heating-Cooling Coil at _26:50 » ,

:Dissolver Solution Temperature _v}::& _ ‘Fet _of. lb .
KT . *P at 12’ .'35, ", '
&.’. Ve

Wa.ter to Heating-Cooling Coil at 2& ZQ
L[ of Aluminum Nitrate added et 1&'34
Dissolver Solution Initial Excess Acid ~= ,Z {g N

Ammon:la Addition

cfh from " t'o -"
Excess Acid = N .
efh from * to "

Excess Acid = 3 & N = Finel Excese Acid
Solution Temperature = /. ‘{6— *F

Cool:lng Finished at =2.2' 7750
Filtretion Startéd at 2B, £O" and Finished at 23, A5

- Wl s

'F at 33—;‘3 .

(-~ _AEL [0

el

Exhibit A

——— Lot a1 12



rory

Job Synbol _R&{QE.K

Operating Report _

uperating ieport Sheet

ETE
~__

Date

{

Filtration Started at

IV. Comments

Enrichment " Batch Number _&
1. Weight Check | : . \
Scrup Material Supplier's ! Our Weighte { ) Initiale
ontainer No. Degeription Net Wt. ( Groas Tare Net Oper. | Supr.
Yd. ' ) b%-. | lsy (WwFL '
IX. Dissolver Charge 3
D ) . ..
platerial | |Weight or - Time Chdrged- Oper. Comments -
Charred Volume Chrd.! Stert| Finish | Initials !
. - o [] g
Vos . 1 17:50 [N9& [ Rat-
-£- . . *! . .
v ! ‘ !
IIX. Dissolution and Adjugtment (" = time) -
) : . - Operator
. . .o
Circulation Started, u.t "
Steam Added to Heating-coolmg Coll at " ' L ' :
Diasolver Solution. ‘J.‘empera.ture °F at "o _ :
C ‘Fat . w, . i
. ‘ °F at . P
‘Water to Heating-Cooling Coil at . oot
‘of Auminum Nitrate added at __| " I
Dissolver SOIut:I.on Initial Excess. Acid - N : '
Ammonie, Ad.d:l.ti.on _ : : '
: cfh from " to "
Excess _Acid = N —
_- efh fronm " to "
Excess Acid = - N = Final Excess Acid.
Cooling Finished at " . Solution Temperature = °F '
" and Finished at’ " : .

XCRO ‘
",

Exhibi,t; A

ey PP
- LJ—

o~
RERC

mcoﬂ'}\

cor



DISOOLVER

Operating Report Shéet

| 'Dﬁt;e 72:7 Y ¥

Batch Number 444

Oper'nting Report

Job Symbol
Earichment ——

I. Weight Cheek E -
Supplier's ;Our Welghts (- )

IV. Comments

e Kz so

Scrup Vateriel Initials
Container No. Deseription Net-Wt: ()| Gross Tare Net Oper. | Supr.
] 2\1&"?;# zZ. o ! 7B 152 I-Looa}-rf" SR
II. Dissolver Charse !
: \ :
pMaterial Wcight or |1 Time Charged Oper. c ommenta
Charged Volume Chrd.| Start | Finish | Initials
oo | I.teols1S| 1c2d U | Bale, of e » Tos
Hao | HL [y<eol 1o A | Semr e From $IY |
Loz 9 (,: 1<20 ) N | | |
v . ' 5/ . : ' ' i .
IIX. msaolution and AdJustment (" = time) o ) t
_ ) ) .. Operator !
Cireulation Started st J& RO " S - 42 '
Stean Added to Hea.tina-Cool:lng Coil at 153 o : Lo : d ""L': ‘
Dissolver Solution Temperature 2H7 _ °F at. jé'da "l . ﬁf":';bﬂ i
B ‘ 288 . CFet fAI3G v o at.
c 20a__ ‘Fet /260 v LT 2?'?2 .
A Wa.ter to Heating-Cool:lng Coil at _J208 ».i a2
4 gz 7= of Aunminum Nitrate added at '3 & Ari - :
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67 3% Froos OoERﬁ’EAb WAS// 13¢2| fo
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7.2 3 Frook 908 | Z<o
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AT Wood River

‘Listed below are the results of. :he first ten (10)
samplas gnalyzed for, total "U"-

0.06281 -
0.03446-
0.06411"
£0.02366
10.06623

0.02989

0.05952.
:0.03310

0.03080 -
0.02066

72,704
38,056 -
73,954
25,560
77,021
32,262 -
69,069
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! Analys1s of Clean—Up Solution :
] v * L aaacE . a FLAm A she i uy gt E0y ICE O Taprdn Ce o 1
H - . .~>'_. LN SR RSN A ::'; L i '1-’ !
, T e o =5 @
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 TW.L. Allisen ¢ . ,:M' New Haven = .  oare 20 Auzust: 1964
_ Frou J. Deluty ' . ' o ar WOOd River ' " eorvyo flle o

Suescy Thesa are the analyses for the rema:l.nding (15) bamples -
‘as per telecon thi.s date, R :

P | N bt o{" ' R T T
. SAMPLES Malewn S i .TOTAL" -~ - '; tn l.v[ (Nﬂm AP
: . S .ppmo . T smgm - S
O HA-2 Cjuil - sears 0.07376 .. ’Oz’§, o
HB-2' /£P2 30,345, - .- - 0.027713 - .7° L
Ha-3 - . f0O/& 99,960 .  0.08447  F&i0-
HB-3 . © 31,178 . 0.02840 . L0
. : "HB~17 29,631 - - 0.02702  iLaqif
i : HA-20 - ! 85,680 . - ¢ 0.06483 . - 9u:3 -
oo HB-20 " 46,9220 . - 7 0.04028 /07 /.
Ha-21 74,970 - .. - 0,06424 137
HB-21 - 34,510 - - 0,03126 - 77
Ha-1-1c9.’ . 86,513 . - - 0.07335
HB-1-1c9 .+ 73,185 . 0.06626 =/
.- 27,668 - . 0,02537 = &
-0 22,908 - . .  0.02131 - &
"L 25,704 © . 0.02369 /
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Bottle Mos.

'Samples'Tgkéh-FrOm l;;;iteruBottigs_After In;ident

Comments
on
Tag

11001
T 11002
"11003
11004
11005

~'11006
11007
11008

11009
11010
11011
“1to12
‘11013
11014
11015

Imscrigticn

* ADU dissolved in HNO3

"No orig tag

No orig tidg

Carbonate wash from TCE

‘HNO3 used for Leach Calc. ‘Ash

Boiled TCE washed in carbonate
‘TCE wdsh from: evaporator -

IE from OK Liquor wash

- column

Stoddard solvent from
precipitatore

TCE wash from ‘evaporator-

Not in existence
‘ADU filtrate

- OK' Lig that hé€s beenfiltered

Cétbonate wish frbm TCE -

Wash from Evap 'Area -~ Cbmpnsite
3rd Tldéor tower & pk ltq Tm wash
ADU filtrate ‘

" 11016, 11017, 11018, 11019 - Skipped these numbers

11020
11021

11022

11023
11024

11025
11026

110277
11028

11029 -
© 11030
11031
11032
11033
11034

Mislabeled
as ICE"

‘Mislabeled

as TCg"
Mislabeled
as TCE

" No orig label -

(Bottle X) % full of solids

“'Conc. Lig from-pump that has-

been filtered
Wath from $S Diss filters,
washed ‘in HNO3 & Hg)
Mopup’ from "areund 1-D~12 pump
ADU filtrate (TCE'orig label)

’TBP & stvddard-301vént fTCE
arig;label)

‘Carbonate ‘wash from TCE (Washed
TCE)

TCGE from wash column

Unknowr: sub ffn - Ist floor
¢olumn -

Floor wash tower area

Floor wash tower -grea

Flgor wash ‘tower- area”

“FIbor wdsh tower-area

Composite of Lab- sqmples
Composite of Lab samples

Exhibit C

Analysis
' in
Lab: No. PPM
‘1389 460
1363 920
1868.. 3.5 g/1
1390 - © 720
1360(Aqueous) 18 g/l
1361(rganic) 0.5 g/1
1365 2.1 g/l
1376 144
1366(Aqueous)38.9 g/l
1373(0rganic) 3.9 g/l
1364 .10
- 1358 . 103 g/1
1362 880
1305. 1400 -
1306 2000
"1391 102
1359 150 g/1
1386 . 4.9 g/l
1370 200
1369 2.2
1371 9.2 g/1
1374 1.9 g/l
1375 15.3 g/1
1367(Aqueous)4l.2 g/l
: 1372(TCE) 22,6 g/1
1384 15.2.g/1
-1383 21.6 g/l
1382 12.4 g/l
1385 6.1 g/1
1387 3.4 g/1
1388 2.8 g/1



Analytical Log — United Nuclear Corporstion = From July 1, 1964

-

Sample

Date- Number Operator

7--1~64

7=2~64
7-6~64

7=7=64

7~9-64

7-10-64

7=13=64
7=14~64

979
980
983
991

992

993
1003
1028
1029
1040

1057

- 1060

1063
1064
1065
1070
1071
1072
1073
1078

1085
1087
1091
1092
1093
1094
1095
1096
1097

1099
1100
1104
1108
1109
1110
1111
1112

1113
1114

Peabody
Peabody
Js

Js

JS

JS
Peabody
CEK

GS

VN

RM
Js

BP

CEK
CEK
JS
JSs

J8

Js
Js
LR
LR
LR
LR
LR
LR

GS

GS

JRM
JRM
JRM
Peabody
Peabody
GJS

GJIS
GJs

From
Analyeis Weight Tower
Description in ppm in grams Roem
1-D-21B : 20
1-p=21B 19.7
14p+5 Solvent Feed 46% TBP 200+
APU Ringse from Buchner 680
ADU Rinse Water 640
ADU Wash Water 580
TCE (Acid Scrubbed) 840
TCE Washed 6,0
TCE Washed 680
Flopr Washing feor open house
(stainless steel drum) 4

Carbonate Solution ;;¥fn-12 500
Washed TCE (11015 and 11002) 24

Washed TCE (11010) 8.2
Solvent + TBP Drum 99
Solvent + TBP Drum 100

Stripped Organic in Column 680
Solvent from lwD-5 Feed Tank 80
Organic Drum #3 (TBP #3) 520
Solvent =« Red + Gray Drum 600
Stainless Steel Drum ~

Carbonate Solution 560
TCE Washed with Carbonate 5
11012 TGE

11013 TGE (1=D=10) 600
TCE Rinsg from l«D-10 100

TCE Wash from Evap. (11002) 540

. TCE Wash from Evap, (11006) 600
" TGE Wash from Evaps (11010) 460

TCE Wash from Evap.(11012) 440
Carbonate Solution ~ Stainless

Steel Prum £#2 240
TGE After Carbonate Wash -

Bottle E 1,2
TCE After Carbonate Wash ~

11013 3.0
Carbonate Acidified (Stainless
Steel Drum #4) 660
Strip Acid from TBP Wash

(11010) 100
TEP Washed with Strip (11013) 48
1~C~8 Stripped Organic - 640
1-C=~9 .Carbonate 760
TGE 11014 2,8
TCE Bottle F 6.0
TCE 11006 360

Exhibit."c"



From

Sample Analysis Weight Tower
Date Number Operator Description in ppm in grams Room
7/16/64 1116 GS Stripped Organic From Column 470
1117 GS Stripped #1116 Organic with
Ho0 in Lab
7~17-64 1118 VN Spill Clean-up 80Q
1120 TCE 11014 540
1121 TCE 11003 660
1122 TCE #1 760
1123 TCE 11007 720
7-17-64 1124 Washed TCE (Bottle F) 196
1125 Washing from Dissolver 700
Filter )
1126 Peabody I-D-5 (acid in bottom - 840
10 gal.)
7-20-64 1130 Peabody 11007 (TCE Washed) 36
1131 Peabody 11002 (ICE Washed) 21
1132 Peazbody 11006 (TCE Washed) 12
1136 Carbonate 7Ln
1137 11012 Washed TCE) 104
1139 CEK OK Liqudr from U-~-38,508
overflow bottle
7-21-64 1150 Js Washed TCE ' 680
7.22-64 1160 JRM I-D-5 Carbonate 800
1163 JA Dissolved U0, from U-26,696
dissolver (2,7N) Samp. .
#1
1164 JA Dissolver sample #2 U-27,832
(2.8N) Samp, #2
1165 JA Dissolver gample #3 U-24,026
1166 CEK - Stripped organic from U-22
Column to wash (TBP
4 17.3%)
1172 Bottle 2 Precipitator 700
clean=up
1173 Carbonate ’ 740
1174 Washed TCE 6L
1175 CEK ADU Filtrate (Bottler) S
1176 JRM (Rework) S8 Dissgolver k50 g/1
7-24-64 1177 Js Raffinate at 0500 Container 28
1-C-6 (Job# rework)
1178 Filtrate Tank A (1-D-24A) 2,0
(Job# rework)
1179 Raffinate from Column (1-C-6) 4.8
1180 DC Dried ADU ppt. -~ ADU #4020
1181 DC Dried ADU ppt., - ADU #Lo21
1182 DC Dried ADU ppt. - ADU #4023

Exhibit C



Date

7-29-64

7-30-614

Sample
Kumber

1183

1184
1185
1186
1187
1188
1189

1190
1191

1192
1193
1194

1195
1196
1197
1198
1199

1200

1201

1202

1203
1204
1205

1206
1207

1208

1209
1210

Operator

Analysis Weight
Description in m in grams
Bottle #1, Pickle Liquor U-68 9300
Room
Bottle #2, " 3.8 9300
Bottle #3, v 7.0 9300
Bottle #k4, " k.4 9300
Bottle #5, n 1.6 9300
to Drums
Bottle #6, " 8.4 9300
Bottle #7, " 10.0 9300
to Drums
Bottle #8, " 8.4 9300
Bottle #9 " 5.6 11000
to Drums
Bottle #10, Evaporator 4,0 11000
Bottle #11, Pump line 200 11000
Bottle #12, Pickle Liquor 8 9300
Room Floor Wash
Bottle #13, " 3.4 11000
Wash SS Dissolver 680
11004 490
11007 192
11 1iter Bottle in 1lst.
floor of tower (aqueous 3000
is acidic)
Sample Filtered ppt. Filtrate
analyzed for U, solid PH=7.k4,
from Jug #3 No Car-
: bonate,
U-22% (wt.
ppt. wet)

Sample obtained from

1l gal. plastic jug -
0.1 ml sample - Residue
from 11 liter bottle on
3rd. Fl. of tower.

Bottle #15, Irradiated U=260

sample washings, Wash

Prod. Stge. Shelves.
Bottle #16, Prod. Stge.
Bottle #17, "

Bottle #18, Water (Rinse
from specimen, front. hood).
Bottle #19, "

Bottle #20, HNO; (Rinse
from specimen, ?ront hood).
Bottle #5, Pickle liguor
room Drums, I-D-20

Bottle #21, HNO; Wash
Bottle #22, Wash ADU
filtrate tanks,

U=229 gm/liter.

Looo
56 9300
64 9300
7 9300
3.6 9300
13. 9300
220
320
150 1100

Exhibit C
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Room




Date

Sample
Number Operator

7-31-64

1211
1212
1213
1214
1215

1216
1217

1218
1219
1220
1221

1222
1223

1224
1225

1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240

Analysis Weight

Descrigtion in ppm

Bottle #23, HNO 92
floor wash >
Bottle #24, Floor wash 220
ADU filtrate tank area

Bottle #25, Reactor Pro- 400
cess area

Bottle #26, Floor wash 360
ADU filtrate tank aresa

Bottle #27, Equip, ppt 32
area
Bottle #28, " 130

Bottle #29, 2nd. Floor 660
over evap.

Bottle #30, " 640
Bottle #31, " 540
Bottle #32, " 640
Bottle #33, Hoods on 130

washing glove box
Bottle #34, Process area 76

Bottle #35, Dissolver 340
platform

Bottle #36, Process area 60
Bottle #37, " 76
Bottle #38, Floor wash Lo
over evap. (Platform) '
Bottle #27, " 96
Bottle #k4O, " 800
Bottle #kl, " 600

Bottle #42, SS Dissolver 520
(outside)

Bottle #43, Floor wash 800
front stge

Bottle #44, Floor wash 500
lst. Fl. Columns ‘
Bottle #45, Floor wash 360
Evap.

Jug #2 91090
Jug: #17 2978k
Glove box & tray = 13
Dissolver

: Jug #4, Teflon Dissolver 11
~ Jug #10, Evapqrator 720

Jug #46, OK liquor from)25000
floor ) )

Jug #47, Dirty OK 225000
liquor filtered

in grams
11009

11000
11000
9300

11000

2350

9300

9300
9300

9300
9300
11000

4000
2300
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Date

8-3-64

8-4-64

Sample
Number

a2k

1242
1243
1244
1245
1246
1247
1248
1249

1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263

1264
1265
1266
1267

1268
1269

1270
1271

1272
1273

Operator

Analysis Weight Tower

Description in ppm in grams Room
Jug #49, Clean-up of 700
filter press
Jug #50, OK liquor from >1000
floor ' '
Jug #51, Wash from floor 680
over evap.
Jug #52, HNO_ Wash 3rd. 300 X
floor tower >
Jug #53, OK liquor from 1000
floor evap.
Jug #54, HNO_, Wash 3rd. 1000 X
floor tower.3
Jug #55, Floor wash under »1000
evap.
Jug #56, Elec. Furnace k20 2035
Tile 360
Jug #57, HF tray hoods 76 1589
Jug #58, Tower Equip. wash 28 1816 X
Jug #59, " 2ko 1816 X
Jug #60, ADU Mezzarine 220 1816
Jug #61, Tower area equip. 34 2270 X
Jug #62, Tower equip, wash 280 2270 X
Jug #63, Floor wash (Tower) 2600 X
Jug #64, Pulse Column Room 740 1816 ) ¢
Jug #66, 3N HNO3. 188 1589
Jug #67, Tower Equip. 88 2724 X
Jug #71, 3rd. Floor tower 360 1135 X
Jug #72, u _ 260 908 X
Jug #79, 2nd. Tower Equip. 52 1816 X
Jug #80, 3rd. Floor overhead 220 3178 X
wash water -
Jug #81, " 134 3632 X
Jug #76, 3rd. Floor 660 1589 X
Jug #78, Tower 640 1362 X
Jug #90, 3rd. Fl, Pulse 760 2724
Column wash
Jug #91, No label 620 3632
Jug #95, 3rd. Fl. Pulse 600 1589 X
Column wash
Jug #96, Glove Box & Tray 92 2497
Dissolvers
Jug #97, 1lst. Fl. Pulse 250 2497 X
Column
Jug #98, Evap. Process Fl. 40O 2043
Jug #106, SS Dissolvers 280 2497
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ite

Sample
Number

Operator

8-5-6

8-6-64

8-7-64

1274
1275
1276
1277

1278
1279

1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304

1305

From

Analysis Weight Tower

Description in ppm in grams Room
Jug #93, No label 16 1816
Jug #68, 3rd. Fl. Tower 320 2043 X
Jug #69, 3rd. Fl. over- 80 1362 X
head wash
Jug #65, F1l. wash from 1700 454 X
Column
Jug #70, Tower area 420 908 X
Jug #73, Fl, wash from 780 Lo86 X
lst. Fl, Pulse Column
Jug #74, 3rd. Fl. Tower 520 1589 X
Equip.
Jug #82, Pulse Column 5000 X
wash
Carbonate solution 268
Carbonate solution 3300
Carbonate solution 1500
Carbonate solution 5100
Carbonate solution 2900
Carbonate solution 1200
Carbonate solution 3045
Jug #75, Fl. wash 1934 X
Jug #77, lst. F1. Tower 1394 X
Jug #83, 11 liter bottle 12770 X
3rd, Fl. Pulse Col. wash -
Jug #92, Evap. Plat. 15363
wash (Floor)
Jug #3, OK Liquor 35000
Jug #4, OK Liquor L2000
Jug #1, AH (Redis- =.0606 gm/gm
sclved)
Jug #85, 3rd. F1, 610 2270 X
Pulse Col. wash
Jug #86, 3rd. Fl.
Pulse Col. wash (Flcor) 2000 X
Jug #87, 3rd. F1. Pulse 2200 X
Col. F1.
Jug #88, " 810 3859 X
Jug #89, " 2000 X
Jug #94, Evap. plat- 14000
form Fl, wash
Jug #99, Evap. Process 9800
Floor
Jug #100, Wash 1 Drop, Leo 1816
¥-19's
Jug #84, Calcined Ash 3400
Wash
Jug #101, Wash from 1400

Evap. area (11 1 bottle)

Exhibit C



From

Sample Analysis Weight Tower
Date Number Operator Description in ppm in grams Roon
8-7-64 1306 . Jug #102, 3rd. Fl. 2000
Tower & Pickle Liquor
Room '
1307 Jug #103, Floorwash 670 908
1308 Jug #105, Teflon Diss. 2000
1309 Jug #107, Prod. Stge. 2800
Area FW
1310 Jug #108, Rinse from 2900 X
1-C-9
1311 Jug #115, Floor wash 2900
Evap. 1-D-20 area .
8§-10-64 1312 Jug #122, Floor wash 480 2270 X
3rd, Pulse Col.
1313 Jug #124, Floor wash 560 2497
process area
1314 Jug #126, Floor wash 660 2270 X
process area
1315 Jug #127, Floor wash 680 2270 X
process area '
1316 Jug #135, Wash from 98 2497
Dissolver trays
1317 Jug #136, Pickle Liquor 500 2h97
wash water
1318 Jug #139, Solution from 460 2724 X
, each tile.
1319 Jug #151, 1lst. Fl. pro- 120 2270
cess area
1320 Jug #104, Washing 2nd. 960 1589
Fl. over Evap, ;
1321 Jug #125, 1st. Fl. wash 740 2724 X
process area .
1322 Jug #128, ist. Fl. pro- 760 2497 X
cess area
1323 Jug #133, Floor wash 7800 X
1st. F1l. column
1324 Jug #138, Floor wash 3400
1325 Jug #141, Not marked 1220 X
1326 Jug #1144, Floor wash L6o 2497
process area
1327 Jug #145, " 680 3405
1328 Jug #121, Evap. in 5400
¥D-19 of Fl. area .
1329 Jug #143, Floor wash 2200 X
process area
1330 Jug #14, Irradiated 11 908 X
surveyer wash
1331 Jug #109, unknown 6200 X
1332 Jug #110, Floor wash 6800 X
Column
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te
8-10-64

8-11-64

Sample
Numbe;

Operator

1333

1334
1335
1336

1337
1338
1339

1340
1341
1342

1343
134k
1345
1346

1347
1348
1349

1356

1351
1352
1353
1354
1355

1356
1357

1358
1359
1360

1361
1362

Analysis Weight Tower
Description ‘in ppm in grams Room
Jug #111, Floor wash 2400 X
Column
Jug #112, " 4400 X
Jug #113, " 1060 X
Jug #114, F1. wash 4800
Col. 1-D-20 area.
Jug #116, Floor wash 7000
Jug #117, 5200
Jug #118, " 5800
Jug #119, 1st. F1. 1080 2270 X
Tower wash
Jug #120, Spill from ppt 2000
filter
Jug #129, 3rd. Fl. pro- 7400 X
cess area
Jug #130, n 7200 X
Jug #131, " 6400
Jug #132, " 6400
Jug #137, 2nd. & 3rd. 1100 X
Fl. stairs & tower
Jug #150, ist. F. wash 8% 1589 X
FE-199 (Filtered wash sol, ) 46
Jug #148, H20 sample 50
Fl. wash
Jug #123, Fl. wash 540
process area
Jug #134, 1st. Fl, wash 1000 X
Jug #1LO, # 11540 X
Jug #142, Not marked 0.7g 1060 X
Jug #149, lst. F1l. wash 820 X
Jug #146, Painting utensils 92
wash solutions
Jug #147, " b
1-D-5 “10(organic)
7600(aqueous)
#11011 103 g/1
#11021 150 g/1
#11005, two layers - 18 g/1
top aqueous L
#11005, Bottom TCE 0.5 g/1

#158, Wash from Column

"Exhibit C



INTRA-LABORATORY CORRESPONDENCE
Oak Ridge National Laboratory

August 27, 1964

To: K. Z. Morgan
From: J. A. Auxier

Subject:t Unlted Nuclear Corporation's Accident of July 24, 1964:
' Mr. Peabody's Exposure

The only semi-definitive "dose" value I have for Mr. Peabody is based on
blood sodium activation.: Samples of his blood were sent to Gordon Brownell
at Massachusetts General Hospital by Dr, Stanbury, also of Massachusetts
General Hospital. Dr. Roger Rydin made the analyses on 2 ml samples of
Peabody's blood serum; he found 2.64 x 102 uc/ml. I believe this to be
the only unambiguous number available to me. Dr. Rydin and Dr. Brownell
are unquestionably competent, and we supplied ORNL sodium standards for
calibration. Our standards are good to + 3¥ on an absolute basis.

Therefore, if a2 'dobe estimate is based on the blood sodium and the -assump-
tion that Peabody wds exposed in the same geometry and to the same spectrum- -
as thé_Y-12 casés (nothing moré), one obtains a value of 2070 rad of fast
neutfons {gee Hurst, et al., HEALTH PHYSICS, Vols 2, pp. 121-133, especially
Tdble 7). Further, assuming a]ﬂ/qf “dose" rati&.of 3, the total dose was
about 8200 rad.

I have analyzed the data in other ways and attempted many refinements which
I won't discuss here in detail, but which include orientation effects, non-
uniform exposure, (i.e., lower body received less dose), spectrum and ¥/n
ratio differencés, etc. Some of these factors increase the total average
"doseé™, some decrease it, but if I take the extremes, the minimum “dose®
i¢ about 7000 rad and the maximum, based ¢n'a uniform lateral exposure to
neutrons‘ from the HPRR or the Godiva II Yeactors, is about 19,00Q..rad..-
However, my best "guesstimate's” (admittedly based on second- and -third-hand
descriptions which oftén 'differ) are that Peabody recteived an "average®-of
2100 rad of fast neutrons and 6000 rad of gamma rays. I believe that these-- -
dre within + 25% at the 50% confidence level.

I learned today that others have made éstimatés much higher than these,-but I

am convinded that the sodium is less sentitive to perturbations due to:the -
various geometrical, spectral, and temporal unknowns. I will attempt a

EXHIBIT >



K. Z. Morgan 2 August 27, 1964

better estimate if af reliable description of the physical environment be-
comes avallable to me.

J. A. Auxier
JAAtbbh

cc: W. H, Jordan
F. Nakache
E. Resner
R. Rydin
C. S. Shoup
W. S. Snyder

EXHIBIT »



Files ' August 24, 1964

Herman J., Paas, Jr., Special
Assistant to Director

Health and Safety Division, ID
'UNITED NUCLEAR CRITICALITY INCIDENT

HS:HJP

Transcript of recording” of long distance conference call between Dale Olson,
Mr. Paas and Mr. Resner, NY., on 8/21.

Ddle Olsons First of all may I explain to you that we count with a three
inch by three inch sodium iodide crystal and a 400 channel analyser. We
analyze the spectra and calculate the disintegration rates accepting the
crystal to be a primary standard. We 'havé two standard sources that we
counted. The National Bureau of Standards and a Nuclear Chicago ASTM
Standard and each of these we calculate within two percent of the values
they givé. From each of the 26 samples, we made separations for-a Barium
140, Cerium 141-144 and Molybdenum 99. We calculated the total fission
in &€ach bottle and thén summed all the bdttles together and these. are. the
vilues we same ‘'up with. From Ba 140, we'calculated a total fission of
1,26 ¥ 101 from Ce 141, we calculdted 1332 x 1017 and from Mo 99, we -
calculated 1.15 x 1017 , for an &verage of 1.24 x 1017 fissions. Now
assuming only 90 percent of the materldl was avajlable, 10 percent lost,
the total fissions would, thenéfore, be 1.4 x 1047

Fiom the’ pdece of ¢lip ori Peabody's field badge, the iron on the clip, we
cilculated fast neutrons 5.07 x 1012, that is from ‘Mo54, From thermals

using Fe 59, we calcu}ated 6.67 x 101l. From the screwdriver we took half

of It and dissolVed It - the other half we scanned as a solid and calculated
disintegration rates for 'Mn '54. From the separated sample, we get 1.93 x 1013
and from thé undiseéclved solids calculation'we get 2.18 x 1016, ' From Fe 59 on
the. saime screwdriver, the separated sample, we get 1.37 x 1012, For the solid
piete we get 1.68 x 1012, we accepted a cross section for Fe B9 as 2.5 .barns
but there is an uncertainty listed in the cross section back of two bazns so
there is a lot of uncertdinty on the iron cross section. You must, therefore,
remember that there is quite 2 bit of unceértainty on the cross section; how-
ever, we used a constant one so 1f it is biased, every result will be-biased
in the same directlon.” For Mn 54, the np redc¢tion on iren 54, we had 65
millibarns as the cross section. We have more confidence on the-65 millibarns
than we do on the cobalt., :

Now let's go down to the first hose clamp at nine inches, we called as
Sample 1._ The Mn 54 was 5.64 x 102, Iron 59 was 1.18 x 1012, Co 58 was
5.17 x 1012 and Cr 51 was 1.93 x 101é Cobalt 58 is from the fast on Ni 58
and the Cr 51 is thermsl on Cr 50,
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We checked that by scanning the stainless steel sample and the chrome

agreed very well. The other two peaks, the Co 60 and Fe 59, are in combina-
tion @nd Mn 54 and Co 58 aré in combination, but here is the check on
chromium which indicates I think that the separation is good and all is well.
We get 1.75 x 1012 just scanning and calculating Cr 51 as compared with 1.9
which is desirably good.

The hose clamp No. 2 at 175 inchées, Mn 54 was 1.62 x 1011, Iron 59 was 1.70 x
1011, Co 58 was 1.64 x 101l and Cr 51 was 1:93'x 1011, We got two pieces of
Indium foil from his film badge. From one we got 1.99 x 1012, from the other
we got .91 x 1012, This is Indium 114,

we got paper tags. All we saw on the papér tdgs ‘was mixed fissiom products,
something from the incident splashed out ‘and ‘got all over them. Regarding
the aluifilnum solutien, we found nothing there of any interest at all. From
the pieces of lead 'in the film badge, there was no activity at -all large:
enough to evaludte.’ The plastic just had fission products on the surface,
we decontaminated it and there was nothing in it by way of induced activity.
‘Howevér," ybu wo iy Suspéét it would be & pure beta matter and we did not go
for that} ~ Fronm'the original sdélutfons, I ¢an ‘tell you what we 'saw in each
if it is meaningful. Yoéu know the first 22 that came., Information is
available on what we saw.

(Mi. Réaner Interrupted stating he thought it WOuldAnot be necessary at this
time but would like the information in the final report.)

From this information, it was calculated: that the ratio of fast to thérmals
is two to three., Two to three fast neutrons to one thermal. From the -con~
figu#atibn of the vessel and from the uranium in aqueous medium and from this

Yatio; . it is assumed that this is sort of a Y 12 incident and spectra.

Therefbre, in calculating the dose to the man, we used this assumption that-
it was very ‘close to the Y 12 and used the constant they used in calculation.

We'gét a gammaz'plus rieutron ‘dosé of 1.5 x 104 rad total dose. That ‘includes
fast reutron, thetmo neutron and ganina. Undér the game assumption that this
ik'a'y 12 spectrumand using ‘the Na 34 blood" information that' they got-at-
the hospital it talculates ‘2.6 x 10 rad. 'We have not got a value-for ‘you -
in rems Just yet. We ¢an'get it if you desire to have it.

(Mr Resner said hé would like to have it in the final teport, )

'The Uranium 1§oto jc andlysis in this material is 93 13% U-235, 1% U—234,

".26% U=236 and B.16% U-238. Haven't goét'a total uranium - that will be -

" fortheoming. 1 think we ara prétty well wourd up as far as ‘samples- and

¢glculations go. Two more pleces thét you are probably intereéteé—in -
there ‘was a Spring ‘rom his badge~and a’ pin fi'om his badge. We- have—data--
that ‘tame off thl morning &hd " theése twé pleces are real poor to calculate
disintegratfons from as ‘conpared to the tlip, but we are still going to
calculate and see that they do give. (End of pertinent data and caleulation
transmission.)



Files -3- August 24, 1964

Balance of telephone contact was devoted to reconfirming figures and methpds.
Plans for completion of all analysis and thé ecological samples were agreed
upon.

cC: C. W, Bills, ID
Dale Olson, ID
Mr. Resner, NY

HS

HJPass spmw
8-24-64
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éeptember 2, 1964

I, George J. Spencer, state that I now live at[ Ex. b
I have been shown 10 photographic prints. I can comment only on

photos #2 and #10. Photo #2 is of .a tag which I originated, printing

on the reverse or yellow side of the tag "Bottle Y" and lined off

spaces "log, description, sample, discard". I wrote in, under des-

cription, "ADU Filtrate". The &bsence of initials in the sample and

discard columns would indicate to me that the contents of the bottle

. had not been sampled. Normelly, the bottle would be sampled when filled.

I believe 1 prepared this tag in the early or middle part of the week

of July 20, 1964. I do not recall how much filtrate went into the bottle,

but it was not filled because no sampling or disposal is shown. It is

possible, but unusuel, that Roode put the concentrated liquor from the

eveporator into this bottle, as shown by his entry on the tag as initialled

by him., I recall heaving seen the storage area near the foreman's shed,

with the yellow posts around & bottle in a safe cart. I do not recsll

seeing the bottle, but I do remember the posts. I am unable to state

whether I saw these on Thursday or Fridey, the 23rd or 24th. Picture

#10, of the precipitator area, shows a metal strap on the stairway

which held the first bottle I filled from the evaporator end may also

have held the second. I also recall a tygon hose from the precipitator

steam line. I had used the steam line to melt concentrated material in

the eveporator. Dale Chapman, on July 23, had instructed me, as did

Dick Holthaus, in cleaning out the evaporator. There was some material

in the bottle when I started to. fill ft, I used & sponge, a stainless

steel beeker and a funnel to put the material into a one gallon jug,

then into the 11 liter bottle. I filled one 11 liter bottle and I

believe partially filled a second 11 liter bottle. I also had some

of the material in &bout 3 one gallon jugs in the precipitator sarea.

I believe I had cleaned out the evaporator by our supper break, at

gbout 8 e'clock, and after the break, Peabody and I reassembled the

evaporator. and flange. The bottles I had filled I put in the shelf

storage area. The gallon jugs were left in the precipitator area.

I doubt that I lsbeled them. I had not left anything in the dissolver

area. I had not teken or done anything with the bettle Ropde put

into the cart storage area. I have read page 26 of the UNC report,

but am unable to confirm or deny the statements therein.

I have read the above statement, To the best of my knowlédge
it isvtrug.

George J., Spencer

EXRNEIT ~



August 26, 1964

UNITED NﬂCLEAR CORPORATION, WOOD RIVER JUNCTION, RHODE ISLAND

1, John Lindberg, state that I live in[: :] I am é:x-

Vice President in charge of the Fuels Division, United Nuclear
Corporation. The Fuels Division is comprised of the operations at
Hematite, Missouri, &t New Haven, Connecticut, Montville, Connecticut
and the Fuels Recovery Flant at Wood River Junction, Rhode Island,

The United Nuclear Corporation was formed in June, 1961, by Mallinckrodt
Chemical Works, St. Louis, Missouril, which had the Hematite Operationm,
Olin Mathieson Corporation which had the New Haven Plant and Nuclear
Develppment Corporation of America, White Plains, New York. The

. Mallinckrodt Chemical Corporation obtained approximately a 10% stock
interest in the new corporatien, 0lin Mathiesen, approximately 60%

and Nuctear Development of Americe approximately 30%, In April, 1962,
the Sabre-Pinon Corporation of New Mexico mexged with the United Nuclear
Corporation' Sabre-Pinon was the surviving corporation but retained the
nane of United Nuclear Corporation. Mr. Richard Bokum became President
of the Corporation.

On July 24, 1964, I was enroute from St. Louie, Missouri to New Haven,
Connecticut, I had spent the three previous days at the Hematite plant,
1t was my intention to stop overnight in York, Pennsylvania wherel:

.| During & plane-change in Pittsburgh
I telephonel Frank Hayes, Accounting Manager, in New Haven to inform him I
was enroute and where I could be located thet afternoon and night., I had
appointed Mr. Hayes as being in charge of all Division activities during
the 7wp week shutdown at New Haven. These were the weeks of 7/13/64 and
7/20/64.

Abgut 9145 p.ms on the night of July 24, 1964, I received & telephone ceall
from Arthur Rumbin, guard at the New Haven plent, who informed me that e
nuclear Incident had oecurred at the plant in Rhode Island., 1 {mmedistely
called Bob Johnson at the Fuels Recovery Plant, who gave me a report. 1
told Bob Johnsen to act a8 the senior official in charge until my arrival.
I glso teld Bob Johnsen I would eell him back to let him know how I was
coming. I then called the Company pilot at his heme in Ridgely, Maryland
' to arrange for the Company plane to fly me te Westerly. The pilot said he
would ‘check the weather and call back, which he did later. BHe informed me
during that call that there was no possibility of flying into the general
area of Westerly because of weather and that the nearest we could possibly
get to was Albany, New York. I ebandoned thoughts of flying, called

e

ex. b

Bob Johnson at Rhode Island, and told Bob I would be driving up and would be

leaving immediately. At that time the content of the initial press release

was reviewed by Johnson and myself. I further told Johnson I would cell in

pericdicelly enroute.
JAL - 9/4/64
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E j I left York, Pennsylvania about 11:20 p.m. and drove to[ & (p
Enroute I called about 1:00 a.m, and talked further

with Johnson. "I called again about 3:00 &.m. and could not get through
beceuse of a busy line. When I was gble to get ‘through on the telephone
about 400 a.m., things had pretty much quieted down and I learned that
Bill Pearson, Supervisor, was receiving calls while the other people who
had been there through the night were getting some rest. When I arrived at
my home gtii .| I rested for about & half-hour, changed my
clothes, and then left for Wood River Junction, Rhode Island, arriving at
about 8t30 a.m. In &n earlier telephone call to the plant I had given
instruction with regard to maintaining barricades and security of the pre-
mises as faer as personnel were concerned and to monitoring the area. Upon
arrival at the site I requested that a camera and tape recorder be obtained.

On Saturday afternoon, I Interviewed Dick Holthsus, Superintendent, Fuels
Recovery Plant and Clifford Smith, Shift Supervisor., They related the
deteils of the incident as they knew them, Smith having been in the plant
at the time the incident occurred and Holthaus having arrived upon notifi-
cation shortly after the incident had occurred. They described their re-
entry into the plant to drain the sodium carbonate tank., In explanation
for this re-entry Holthaus stated to me that he had effected the re-entry
on his own initiative that he realized the danger of a continuing criti-
cality and the need for eliminating this hazard. Holthaus offered no
other explanetion for his re-entry. '

Clifford Smith stated that he thought the re-entry was made as a result of

a Holthaus phone call with someone from the Naval Reactors Branch, but he has
subsequently stated that he had not participated in the telephone conversation
on which he based his earlier statement and that he was withdrawing the
statement made by him concerning the circumstances of the re-entry.

I spent the balance of the dayioutlining a plan of investigation and identi-
fying individuals from our New Haven plant, who would participate in the
various phases of this investigation. I then returned to my home. I was
agein et the plant on Sunday, July 26, 1964, and continued my study of the
incident to determine how it had occurred, what may have contributed to it,
what measures should be taken to set up a Company Investigating Team, and
what sreas ghould be investigated.

Dick Holthaus told me that he had had telephone conversation with Admiral
Rickover the night of the aseccident, - When asked during this interview
why such a call was made, I explained that to me there are three possible
explanations: (1) We had been notified that conversion of production
quantities of SNM material for use in Naval Fuel fabrication and scrap
reprocessing will be conducted on & license basis. The operations of the
Fuels Recovery Plant were under such license. Therefore the transition
from station control to license control was being made, &nd it seems
logicsl to me that Admiral Rickover wanted to reassure himself personally
of the exact control status of the plant. (2) The identity &nd amount of
materiel involved to me would have been important for Admiral Rickover to
know, since I am sure he was aware of our intent to reprocess scrap material

I:J_udﬁBﬂTf (> AL - s/4/ek



from contracts in his program at the Fuels Recovery Plant. (3) Also
being the kind of individual he is, I believe Admiral Rickover would

call to extend any help he or his people could provide in such a situation.
In fact while I was still in York, Pennsylvania, I talked with Lawton
Geiger, Manager, Pittsburgh Office of Navel Reactors by telephone. I
confirmed to Mr. Geiger that I was sure the material involved was Naval
Reactor material and it was under license, I &lso posted him on the
general situation. Mr. Geiger extended us eny help we may have desired and
indicated a monitoring team composed of BAPL people were on a stand-by
basis te come up immediately if requested. I told him that I understood
one was coming up from NYOO and explained thelr apsistance was not re-
quired but that I would call him if & need appeared.

I pointed out during this interview that after my aerrival at the site on
Saturday morning, 7/25/64, I kept Mr. Bokum completely posted on the
gituation to the best of my ability. Bob Johnson had informed me Friday
‘night that he had advised Mr. Bokum of the incident after his arrival.

Mr. Bokum confirmed oux actions that the situation would be handled directly
out of the Fuels Recovery Plant at my direction, I have had complete support
within the Corporation and by top management. No pressure, instructions
other than to be factudl, or directions have been put on me with regard

to the contents of the report Suﬂmitted by the Corporation to the U. S.
Atomic Energy Commission.

Subsequent to this incident serious consideration is being given to actions
which can help prevent occurrence of another incident. An example of this
is the institution of a comprehensive training program for all personnel,
This program is utilizing outside services such as a professor from Rhode
Island University, and a member of the medical staff of the University

of Rochéster. Further areas of consideration include operating procedures,
criticali{ty limits and control, health physics procedures and control,
emergency procedures, and organization.

I have begn with the United Nuclear Corporation since 1961 et which time

I was works Manager at New Haven. I became Vice President of the Corporation
in Apri]l 1962, Prior thereto I had held managerial positiens with industrial
firms beginning in 1948, I have & B.S. in Metellurgical Engineering from
Caernegie Institute of Technology granted in December

JAL =~ 9/4/64
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j Ex. 6
August 31, 1964 .
I, John A. Lindberg, state that I live at

I am[: years of age andE:I I am the vice president
of fhe Fuels Division, United Nuclear Corperation and have my office

in New Haven, Conn. I was first employed by United Nuclear €orporation
a8 Works Manager at New Haven. I became vice president in April, 1962.
The Wopd River Junction Fueles Recovery Plant is a part of the Fuels
Division, It is under the supervision of Dick Holthaus, superintendent.
He is responsible to the Manager of Chemical; Operations who has the
Hematite operation and the Fuels Recovery plant (Wopd River Junction)
under him, Bob Johnson ig Acting Manager of Chemicsl Operations. He
became Acting Manager July 7, 1964, Dr., Kuhlman had been his predecessor
in this position. Johnson is responsible to me. Holthaus reports
directly to Johnson., I have given him direct instruction from time to
time with direct answers. .Johnson exercises supervision over Holthaus.
Holthaus, duxing the construction phase at Wood River Junction, was
resident construction engineer. He was responsible for the hiring of
his people although the recruiting was done by George Briggs' people,
Holthaus had been hired on Octpber 1, 1963. Ground had been broken

in about May, 1963. In the interviewing time Bob Kyser, superintendent
of production: planning, served as resident construction engineer,

Bob Johnsen was project engineer during construction. Bob Shearer

was. the cogrdinator on the application for the license., Lou Swallow

did the eriticality calculations in connection with the license appli~-
cation. I remember having seen the license application, but I do not
remember approving it, per se. It would be my function to epprove the
license application by delegation, Al€hough Dr. Kuhlman may have ap=
proved the application, final authority rested with me. The Manager for
Chemical Operations is responeible for Hematite and Fuels Recovery Plant.
This responsibility was contemplated at the beginning of construction

of the Fuels Recovery Plent executed upon Holthaus's hiring and continues
to. the present time. Separate profit and loss statements have been set
up for Wogd River Junction, There is a relationship on accountability,
industrial relations, purchasing, production planning. There is a
relationship to New Haven in marketing. There is & relationship in
industrial engineering. In terms of Health Physics, Barton reported

to Holthaus for hiring and firing, but he had & functional relation
to:John Geil. In other areas, industrial relations were the responsi-
bility of Holthaus in conjunction with the people here. Training was

a direct responsibility of Holthaus, but under the functional relation-
ship of Dr. Marny London. Tfaining at Fuels Recovery plant was the
responsibility of Holthaus. A manual of operating procedures was pre-
pared by supervision and approved by Holthaus. I do not know whether
this manual of operating procedures was approved by Dr. London or Mr.
Briggs. Dr. London had charge of the orientation program for the employees
at Wood River Junction. I do not know the exact extent of a formal train-
ing program for the employees. The appointment of Holthaus as superintendent

JAL - 8/31/64 as written by A. F. Ryan. Not dictated.
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I am sure is documented. I do not know whether other relationships
between New Haven and Wood River Junction are set out in any single
document. Lou Swallow would be responsible for auditing criticality
at the Wood River Junction plant. We have no record, to my know-
ledge, of an audit by Swallow, since operations commenced. Health
physics is audited by Geil. I do not know at this time whether he
has conducted such an audit, on the basis of any record I have seen.
I know he has visited the plant subsequent to start up, but whether
this was for audit or not, I do not know at this time. On July 24,
1964, I placed Bob Johnson in charge of Wood River Junction as super-
intendent, until August 5, 1964, when I returned it to Holthaue. On
March 17, 1964, Kuhlman was given an assignment and Les Allison be-
came Acting Manager of Chemical Operations until June 1, when Kuhlman
again took over until July 7, when Johnson was designated Acting
Manager of Chemical Operations. During .the early period when the
titanium contamination was discovered, I told Holthaus to let me
know directly of any problems he had on that issue., I would guess
this to be about the middle of June. Audit wise, we had a contract
with Nuclear Science and Engineering Corporation for health physics
and criticality. We have reports from N.S.E.C. for at least one
audit and I believe a second audit. One was made by Dr. Edelman

on approximately June 23, 1964, the earlier one was in March or
April to review the start up procedures. I had made an oral
statement to Mr. Ryan on August 26, 1964, which, when reviewed

and carrected should be considered & part of this statement.

JAL - 8/31/64 as written by A. F. Ryan. Not dictated.
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Pictures of the Plant, Taken on July 27, 1964

Entxry to the process area was made on Monday, July 27, 1964 and a
series of pictures was taken that describes and records the condition
of the plant after the incident, The entry route was through the
locker room, the shipping and receiving area, the storage area,
through the doorway to the process area, south to the opening between
the product storage wall and the process hood wall, east to the
evaporator-precipitator area and north into the three levels of the
tower room. The following pictures were taken by United Nuclear em~
ployees and were made available to the AEC as a record of the post
incident conditions in the plant,

1, Bottle "X"

2, South Side of the Process Area

3. Close~up of a Gallon Jar

4., The Evaporator~Precipitator Storage Area

5. Bottle 11005

6. Tower Room Stairwell

7. Tag No. 1

8. Tag No., 1

9. Empty "Safe'" Cart

10. First Floor of the Tower Room

11. Tag No. 2

12, Tag No. 2

13, First Floor of the Tower Room

14, Tag No, 3

15, Tag No. 3

16. The TCE and Organic Wash Columns

17. Second Floor of the Tower Room

18, Sodium Carbonate Make~Up Tank

19, Sodium Carbonate Make-Up Tank

20. Ceiling of Third Floor Tower Room

21. Solution on the Third lLevel Floor of the
Tower Room

22, Solution on the Third Level Floor of the
Tower Room

23, First Floor Process Area, Central Section

24, First Floor Process Area, North Section

25. Record Books

EXHIBIT "H"
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1. Bottle "X" - This first picture shows Bottle "X" in a "safe"/_c.art, just soviheass: of hood 1-J=5B. A broken
seam in the bottle has allowed solution to leak out onto the floor, The bottle still contains crystals of
uranium nitrate that occupy about 1/3 of the total volume of the bottle.
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South Side of the Process Area -~ This second picture was taken facing east and shows the south side of the

process area, between Bottle "X", which is in the cart shown at the left edge of the picture, and the
evaporator-precipitator area. The lines on the floor designate the "safe" way down which "safe" carts con-
taining the 11 liter bottles are to be transported. The first four one-gallon bottles that are spaced +long

the center line, contain both precipitate and solution from the nuclear incident. This material was dru;aed
from the organic wash column 1~-C-9.



Close-Up of a Gallon Jar - This close-up shows one of the one gallon jars of material that was drained from
the sodium carbonate make-up tank, This is one of the four bottles shown in picture 2.
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The Evaporator-Precipitator Storage Area - This picture shows four of the five 11 liter bottles that were stored
in the evaporator-precipitator area. Three of the bottles are stored in safe carts, one is stored in the center

of the 28" square area marked off on the floor, and one 1s stored on the center line of the "safe' way just west
of the four 11 liter bottles, (The latter bottle is not shown by this picture.)




Bottle 11005 - This close-up shows the bottle in the "safe" cart nearest to the

photographer in picture 4. It illustrates the method used for affixing the tag
to the bottle, the type of tag used, the size of the sample bottle, and the way
the sample tag 1s used.
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Tag No. 1 - This is a close-up of Tag No. 1 (Bottle "Y") and its plain yellow
back which has penciled in column headings and a written description of the
bottle contents. (A sample of each of the three tags found, was removed for
activation analysis prior to taking the picture, hence the cut up appearance

of the tags. When cutting off the sample, an attempt was made to avoid
destruction of the writing on the tags.)
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8. Tag No. 1 - This picture shows the front of Tag no. 1 and the fact that no
entries had been made on this side. The top one inch of the front side of
the tag has a yellow background and the bottom portion has a red-orange back-
ground.
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Empty "Safe" cart - This empty "safe" cart was found in the east portion of the first floor tower

and is presumed to have contained the 11 liter bottle of uranium sclution that was carried to the
of the tower room. '

room stairwel
third floor
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First Floor of the Tower Room - Looking north, three empty one-gallon bottles, a sponge, and a tag can be seé
on the first floor of the tower room. The tag is about 2! west of pump 1-P-32 and was designated Tag No. 2.
Directly in line with the two liter separatory funnel, but above it, is. the bottom of the TCE (Trichloroetharn
column, 1-C-10.

Just to the right of the TCE column (east) is the organic wash column (1-C-9) which is still
full of precipitate and solution that was involved in the nuclear incident.
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11, Tag No. 2 - This is a close-up of the plain yellow back of tag no. 2 and shows the descriptive writing which
covers essentially the whole tag area.
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12. Tag No. 2 - This picture shows the front side of tag no. 2 and the entry that
Indicates the tag had previously been used on an evaporator sample.



13.

First Floor of the Tower Room - This shows the northeast portion of the first floor tower room. There is
an open well above this area which goes to the top of the tower. Tag No. 3 was found on the floor, wetted
with uranium solution that had splashed down the well from the third floor,

The two one~gallon bottles
contain solution that was drained from the 1-C~9 column before the incident material was drained from the
sodium carbonate make-up tank (l-D=-11) into the 1-C-9 column. ’
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14. Tag No. 3 - This close-up shows the plain yellow back of tag no. 3 and the
pencil writing on the tag.
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g No, 3 - This picture shows the front or red-orange background

3. There is no writing on this side.
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16. The TCE and Organic Wash Columns - This view of the columns shows the dirty TCE-
aqueous interface of the TCE column (1-C-10) about a foot and a half from the
overflow line, and the organic wash column (1-C-9) that is half full of
precipitate. The organic wash column contains material involved in the nuclear

incident.




Second Floor of the Tower Room - This picture taken at the second floor level of the tower room, looking north,

shows the fumnels for columns 1-C-10 and 1-C-9 with the tygon tube that is comnected to the 1/2" pipeline from
the third floor sodium carbonate make-up tank. There is a spill of uranium precipitate and solution on the
floor, that occurred when the tubing flipped out of the funnel. The 1-C-9 (organic wash) column funmel is the
one closest to the north wall and the 1-C-10 (ICE) column funnel is nearest to the photographer.
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Sodium Carbonafé Make-Up Tank - This Picture, looking north, shows the sodium carbonate make-up tank (1-p~-11)

on the third floor of the tower room. This tank is the one where the nuclear incident occurred. The 11 liter
bottle on the Flany wa~ Ata¥-a1ly found-1in the tank (about 2 hours after the incident occurred) with the *

bottom end I-:iuy wesi LAVIN FoFEY. e ke was gLl running. Subsequently, the bottle was removed
and the agitLator Luined wft, . eLral, oy v+ »tor is just above the electrical outlet into which the
agitator cord is plugged. Because of the pan, the one gallon bottle, the cap for the 11 liter bottle and the
ladder, the only pLa-w i .k “he opevator :soute tand iile pouring solution from the 11 liter bottle into

the tank, i on the pla. .., directly in Ecout oF rhe tank.
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19. Sodium Carbonate Make~Up Tank -~ This close~up shows the sodium
screwdriver in the angle iron tank support and the nearby hose
determining the fission yield of the nuclear excursion.

carbonate make-up tank (1l~D=~11) with the
clamp, both of which were later used for
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Ceiling of Third Floor Tower Room -
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This picture shows the fluorescent

third floor tower room. Uranium solution,

pPlus some uranium precipitat
sufficient force to splas

light fixture and ceiling of the
h it on the ceiling and light fixture.
floor level.

e, was expelled from the tank with
The ceiling is about 13-1/2' above the
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Solution on the Third Level Floor of the Tower Room ~ This picture taken on the third floor level of the

tower room, shows part of the uranium solution that was expelled from the sodium carbonate tank., The
solution had collected in a low spot of the tower room floor. The 11 liter bottle at the right edge of

' the picture is the same bottle shown in picture 18.
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Solution on the Third Level Floor of the Tower Room - This picture shows the

22.

rest of the uranium solution (picture 21) that was found on the third level

tower room floor.

The 11 liter bottle at the top of the picture is the same

bottle shown in picture 18.
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First Floor Process Area, Central Section = This picture was taken after decontamination work had been

Started and shows the area between the stainless steel dissolver (right) and the process hoods (left). The
one gallon bottles on the floor contain both concentrated (up 'to 40 g/1) and low concentration (less than

5 g/1), uranium solutions from the decontamination effort. The tall hoods at the far (east) end of the
area do not contain any process equipment as yet,



First Floor Process Area, North Section - This plcture was taken after decontamination work had been started

and shows the area north of the process hoods. The large tank in the top center of the picture (along the
north wall) is the extractor feed tank (1-D-41) and east of it is the incinerator., Behind the partially
open sliding dooxr is the pickle liquor receiving area and the waste neutralization tanks. The one gallon

bottles on the floor contain solutions that are primarily low concentration (less than 5 g/l) uranium
solutions from the decontamination effort.



25. Record Books - This picture shows the sample record book (Book No.

1) the Supervisor's Log, the Operator's °

Log (Book A) and the analytical log. These were the primary sources of information about process conditions

bottle contents, and uranium solution concentrations.





