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NUCLEAR METALS, INC.

12 November 1990

United States Nuclear Regulatory Commission
Region 1

U7% Allendale Road

King of Prussia, PA 19406

Attention: Mr., John Kinneman
Mr. Francis Costello

Reference: License No, SMB=179
Subject : Holding Basir Remediation Project

Gentlemen:

During the course of the last unannounced routine irapection, a
request was made by Mr, Costello that NMI provide the NRC with a written
status report of our progress with remediation of our Holding Basin., As
you know, NMI discontinued discharge to the Hclding Basin {n 1985 and
capped it with an impermeable Hypalon cover In 1986, This correapondence
will summarize subsequent activities to date and indicate our plans for
the immediate future,

Extraction of Representatlive Sample

Beginning in the month of February, 1989, NMI sought permission from
the State of Massachusetts Department of Environmental Protection (DEP)
Lo extract a2 representative 20,000 pound sample of Impourdment sludge for
the purpose of demonstrating the feasibility of recovering certain
Holding Brsin constituents, After responding to two rounds of questions
posed by DEP, NM1 wag granted approval of plans to extract the 20,000
1bs, of sludge in July of 1988, In August NMI issued a Request For
Proposal (RF¢) to a pre-qualified l1ist of contractors, Fleld visits and
bidding for the sampling <ork took place in two rounds between August and
September 18, 1989, at which time the ocontract was awarded to
Environmental Applications, Inc, (EA) of Waltham, Massachusetts, (EA was
al;o the selected contractor who installed the Holding Basin cover in
1986.)

The extraction began in October 1989 and was completed in December of
1989, meeting all requirements of the DEF and our own internal radiation
safety guidelines called out in SMB-179, our source material license,
The sample wad packaged in DOT specification 30 gallon drums and staged
within an existing building immediately adjacent the Holding Basin which
weé have previously referred to in license correspondence as the "acid
house" An internal report, entitled "Holding Basin Sludge Sampling
Project", was written and carries a final report date of July, 1990,
This report documents the procedures employed to extract the 10 tons of
sludge and pertinent training, health/sarety and environmental
information used and collected during the project. (A copy of this
report is appended to this letter,)
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Resource Recovery Work

The original oontractor selected to perform the resource recovery
feasibility wurk on the 20,000 1b, sample, for a number of reasons,
declined to bid on the projeot after we had excavated the representative
lot of Holding Basin Sludge. The prospective contractor adviscd NM1 that
& principal reason for his devision was a basic reorientation of his
business plans., NMI then relnstated the search for a company to process
the Baeln sludge, since it has always been our intent to evaluate the
resource recovery option and ite potential for reducing the volume of
material requiring low level waste burial ang improving the overall
economicos of the project.

In June of 1990 NMI again solicited proposals for resource recovery
processing of the excavated sludge. We received, In late June, &
proposal and presentation by & group of companies from the Denver,
Colorado area, headed by Industrial Compliance Technologles (ICT), a
division of Industrial Compliance lno, ICT s in the business of
managing waste recovery/remediation projects of the sigze and scope of wur
Holding Basin effort. Two other companies participated in the proposal,
Hazen Research, Inc., based in Colden, Colorado and Wastren, Inc, of
Westminster, Colorado, Both have experlence in uranium resource
management that complements ICT.

In July of 1960, & group of 1 representatives visited these three
companies to explore the detaila of their proposal, These discussions
proved fruitful, and NMI issued a purchase ~oder to I1CT in September to
perform a Phase 1 effort, This effort will be 14 weeks in duration and
is intended to answer gignificant questions abdbout the technical and
economical feawibility of recovery of Basin oonstituents, A
comprenensive regulatory review wil also be provided., A final report
for Phase 1 ls due by mid-January 1981. This report will provide NMI
with a Capital Equipment and Operating cost estimate for the entire
project and, more fundamentally, will tell us If resource recovery is a
path we should continue to pursue, Phase 2 would build upon Information
generated In Phase 7 and should entail performing an engineering
evaluation and process demonstration using -t least 1,000 1lbs, of
sludge. Phase 3 work would he the full scale project, should we elect to
pursue it, We are oonfident at this writing that ICT and thelr project
team members, Hazen Research and Wastren, Inc,, bring & high order of
expertise and competence Lo the definition of this alternative.
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Utah Disposal Option

As has been previously reported to you, NMI hae been awaliting the
issuance of an amendment to the license of the Clive, Utah site manuged
by Envirocare of Utah, Inc., This amendment would allow the site to
receive certain NRC licensed wastes., We began considerstion of the bulk
disposal option in Utah in December of 1987 with our initial contact of
the sit? operator, We have observed steady progresg over the past three
years toward licensing the site to recelive NRC regulated materials such
as our Holding Basin sludge. We have reported thess developments to Mr,
Costello from time to time, often sending background dotuments as Lhey
became availadble to us,

This past spring (May 19%0) the state of Utah's agreement with the
NRC to regulate certain activities related to the control of radioactive
materiales was amendea to include authority to regulate the land disposal
of source, byproduct and speciul nuclear material, (BUFRUDTIJ4R has &
description of the amendment.) The Utah Bureau of Radiologioal Control
{Utan=BRC) has indicated that they will license the Envirocare site to
receive select materials such as large volumes of waste contalning small
concentrations of NRC regulated radionuclides, Holding Hasin sludge and
the contaminated scil immediately adjacent to &nd below the Basin have
alreacy been determirzd to be sultable for {nternment at the Envirocare
site by the site operator and the Utah-PRC, It is our understanding that
the NRC (State, Local, and Indian Tribes Program Office) I8 in the
orocess of a final re-review of the matter with the Utah-BRC, We have
been told that the amendment will probablv be issued by the ent of CYSO0,

This disposal option will be especi=lly attractive ghould the
resource recovery process referred to above prove Lo be elther
teshnically or economically unfeasible. It is oonceiveble that both
options will be used in 2 complementary way, with resource roectvery being
performed on the sludge and bulk disposal being used for Udlsposition of
underlying soils and secondary wastes from rasource reoovery.

Either of these alternatives will reguire the excavalichn of the
contents of the Basin. Therefore NMI 18 concurrently provpsfing with
detailed plans for this activity. A preliminary to physiocn. removal of
the sludge will be the erection of a temporary structure which will cover
the entire Basin, This structure will minimize *he impacts ! weather on
the operation and wilil be a major element of NMI's ocontamirution control
and health/safety program, An RFQ was issued on 17 Septemnar 1990, and
seven contractors were repretented at a bidders' conference t:he following
week, during which the technical and environmental aspecis ! the project
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were clarified. Five proposals were submitted and are currently being
reviewed by NMI, Contract award should be made before the end of the
year, Emplacement of the enclosing structure will {tself be a
significant undertaking. The spring and summer of 1991 are scheduled for
this task and for the finalization of detalls and ancillary work (e.g.
temporary loading dock) to support an accelerated excavation campaign
guring the spring and summer of 1992,

Summary

We have described above the actions tuken to date by NMI to
remediate the neutralized acld Holding Basin which has been out of
service for some five years, Our commitment to this project began
several years ago when we made several major changes to our manufacturing
process for depleted uranium wn.terials. Closed loop acid plekling and
waste water treatmenl operations have enabled NMI to replace proceas
discharges to the Basin with an environmentally sound alternative,
whereby no process waters are released from our facilities. We have
described these operations in detail 1in past license amendment
correspondence with the Region, Isolation of the Basin material from the
environment by the impermeable cover [further reduced the likelihood of
ground water contamination by diverting possible rainwater/surface water
infiltration. Our extenaive ground water eampling program (over 30
sampling points 2X per year since 1980) continues to show no evidence of
sludge (uranium/copper) migration more than a few feet from the Basin
proper. There are no indications of elevated uranium/copper values in
ground water on or off the NMI site., Elevated nitrate levels (the result
of past use of nitric acid) have ashown significant reduction since
capping in 1986, and wells adjacent to the Basin (thru May 1990 sampling
round) are of drinking water quality for all parameters sampled, This
information further ¢onfirms the statements made in NRC document
SECY-90-121 that the Basin presents "no immediate threat" and that the
radiological hazard is under complete control by a management that (s
capable and willing to complete the remediation work,

We continue to work matters with the Massachusetts-DEP regarding the
provisions of Chapter 21E of the Massachusetts GCeneral Laws, Since
October of 1988 when these laws became effective, we have had to comply
with the provisions of the Massachusetts Contingency Plan (MCP) which
require all activities related to our remediation work to be pre-approved
5 by DEP., These requirements were explained to Region 1 representatives
| during a meeting at King of Prussia offices in December of 1988, They
are of a broader scope and deal with the entire NMI site, of which the
Holding Basin is a part, We have been told unofficially by DEP that the
excavation of the Baain for resource recovery or disposal can be
accomplished before we complete all the formal steps of the MCP process,
A formal letter from DEP stating this position has been requested. As a
result, we do not believe ithat MCP requirements will interfere with the
schadule of actions discussed above,
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We are also coordinating our activities closely with the Town of
Concord, primarily by scheduled progreas reports at regular meetings of
the Board of Health., Last January the Massachusetts DEP designated NMI
as a “"Public Involvement Frogram" (PIP) site, This action formalizes
community relsztions and oommunication activities that we believe are
ocompletely compatible with the final remediation of the Holding Basin, a
goal shared by all parties.

During the coming year we look forward to initiating detailed
discussions with the Regicn concerning this project, Critical issues
such as acceptable release limits and report ng requirements are among
many topics that will be defined by such discusaions, We will contlinue
to update NRC on both regulatory and technical developments as we move
forward, and we would also be happy to discuss with you, in greater
depth, any of the items covered in this letter, NM]I appreciates your
invalusble and continuing assistance 28 we proceed with this Iimportant
project.

Sincggely.

I}
;zL. [ b/i&#vvlﬁL¢4J
rank J. Vumphto

, Manager
Health and Rhdiation Safeiy
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HOLDING BASIN SLUDGE
SAMPLING PROJECT

FINAL REPORT

JULY 1990

Submitted By.

NUCLEAR METALS, INC.

2226 Main Street * Concord, Massachusetls 01742



1.0 BACKGROUND:

Nuclear Metals, Inc. [ NM1) considers that one option for
dispositioning its metal hydroxide holding basin is to process the
basin sludge for its recoverables which have a value. The objective
is to recover the depleted uranium and copper while returning other
constituents such as gravel or cealcium compounds to & non=

radicactively contaminated state, Extensive interest las been
received from a potential bidder teo process the basgin and is
currently being evaluated for 4dts technical merit. It would be

necessary for that sendor or any other firm wishing to process the
sludge to first perform preliminary chemical process and analytical
work with sufficient representat.. e sludge to perfect and prove-out
the process.

Consequently, & Reguest For Froposal (RFF) was issued to a list of
qualified contractors during August of 10HE to extract 20,000 pounds
of representative material from the basin., Field visits and bidding
took place in twe rounds between August and September 18, 19839 when
the contract was isaued for the sampling phage,

The sampling plan hed the benefit of Department of Environmental
Protection (DEP) review, Yormal introduction to DEP of the resour-e
recovery eption took place as part of NMl's Waiver
Application/Preliminary Assessment/Interim Site Classification/Phase
1 Investigation submission which was sent to DEP on December 22,
1988, This submigsion was in keeping with the Massachusetts
Contingency FPlan (MCF) 310 CMR Part 40. Several phone conversations
coupled wi'" confirmatory correspondence led to DEP verbal approval
¢f the pian on June 28, 1088, Formal written approvel was received
en Jduly 10, 1989 and was followed by a DEP site visit on July 18,
1689, The Concord Board of MHealth and the Nuclear FKRegulatory
Commission (NRC) were also informed and updated of the sar. ling plan
during this same time period. With all agencies in agreement, NMI
was able to issue the above mentioned contract in September.

Environmental Applicationse, Inc. (EA) of Waltham, Ma. was selected as
the contractor to remove the sample from the basin. Between
September 25 and October 11, 108F several discussions were held
between NMI and EA regarding the details of the extraction scheme and
the safety ae well as environmental controls that would be
implemented. EA's personnel who would be working at the site
received NMI's health and safety training consistent with NMI's NRC
license reguirements.
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2.0 SAMPLING EFFORI:

g EA began site work on October 16, 1988 by surveying and laying out a
10 foot by 10 foot alphe numeric grid pattern on the basin's Hyprlon
cover. The Hypalen cover had been installed in December of 18" to
seal the basgin sludge from rain water iufiltratiocn and to elimi.ate
any potential for sludge particvulates becoming airborne through wind
dispersion. The sampling plan included the requirement to net impair
the cover from protecting the environment, The grid pattern provided
a means to iddentify the location from which a given portion of the

sample was to be removed. The depth of the sludge sampled from a
given grid coordinate was te be identified by topographic
elevations, For control purposes, the work site was divided into two
zones ., The first zone was that area covered by the Hypalon cover and

the sludge packaging area adjacent to the cover. The second zone was
that &rea outside of zone one, but within the fenced area around the

basin. Personnel entering zone one wore NMI provided work uniforms
covered by a Tyvek wvaper suit, gloves, shoe covers and safety
glasses ., Selected individuals in close proximity to the sludge wore
breathing 2zone air samplers (B”A's) to record any potential exposures
te wuranium. Shoe cover: disposable suits and gloves were removed
upen Jleaving zone one, Safety glassex were required in both zone
one and two. All were reguired to wear radiation film badges and

monitor upen exiting zone twe, Contractor personnel were required to
submit urine samples on & weekly frequency as & quality assurance of
the air sampling and engineering controls., An NMI health physics
technician was assigned to the project and was available at all times
te insure that all controle and reguirements were met. Routine spot
audits were performed by health physics management throughout the
project, NMl's Facilities Department routinely had a project manager
present at the work site who also shared the responsibility for
worker and environmental safety. High volume air samples were taken
in three Jlocations around the basin to monitor environmental levels
of airborne uranium.

Fifty one sample locations were selected as being sufficient to
provide the reguired 20,000 pounds of representative sludge. Fifteen
inch diameter PVC pipe (see TFigure 1.) was sunk through a cut hole in
the cover at each sample location wusing & 1400 pound steel dead
weight (see Figure 2.). A 3f ton hydraulic truck crane with a 82
foot telescoping boom was used to position and lower the weighted
pipe. The PVC pipe was to act asg a casing once the sludge core was
removed to keep the lorul area from subsiding, thus maintaining the
original plane of the cover, Plastic sheet was placed at each
location prior to the cutting through and sinking of the casings.
This was to capture any sludge that potentially could fall as a
result of havir_. to slightly raise and re-lower some casings before
they penetr-ted to the gravel base of the basin, The casings were
cut off approximately six inches above cover, the plastic picked up
and discarded as contaminated waste. ,h
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The cover area around the casing (see Figure 3.) was confirmed free
of contamination Ly radiclogical counting of wipe or smear samples.
A thirty gallon container (see Figure 4.) was bonded to the Hypalon
cover using Silicon 1] adhesive as & temporary seal until all casings
were in place and such time as sampling was completed and permanent
patches were installed,

After all casings were sunk and temporarily sealed, the actual
sampling ruase began. A new plastic slret was tightly fitted arcund
the bucket end the bucket cut off about 10 inches above the cover
(see Figure [.). The sampling device (see Figure 6.) consisted of a
10 inch steel pipe 10 and 1/4 feet long, a 3 foot square steel weight
and & 10 feoot steel boxed pneumatic cylinder mounted above., Total
weight was 1,850 pounds., The steel pipe portion was sleeved with a
10 foot length of 12" diameter plastic tubing. The sampling device
was lowered by the crane into the sludge contained in the casing (see

Figure 7.) while holding up the plastic tubing so that it did not
enter the casing. Corings of sludge were removed in about 3 Joot
insrements, The sampling device was then raised to a position

immediately above the casing, & bottom steel retaining piate slid
inte position and the bottom sealed in a plastic bag (see Figure 8.)
The purpose of the 12" flexible tubing and the plastic bag vas to
contain ant sludge which might fall from the outer surface of the
sample pipe, The ¢rane swung the sample device over to the drum
filling area which was locatea adjacent to the basin. The path over
the Hypalon cover from the sample location to the drum filling area
vag covered with plastic sheeting ag & back-up to capture any sludge
during transport. The drum filling area congisted of & receiving
valved hopper and a scigsor lift frem which an operator could attach
an air line to the pneumatic cylinder. Operators at the hopper (see
Figure ®.) would remocve the plastic bag and closure plate. The
eperator of the 1lift would then pressurize (80 to 120 psig) the
evlinder causing the piston to push out the sludge coring into the
hopper. Some hammering on the ocutside surface of the sample pipe was
necessary at times to start the core moving. The sludge was metered
from the hopper thrcugh the bottem valve into 16 gallon drums., Each
drum contained about 3 to 4 foot of sludge coring. The drum filling
area was located on plastic sheet which was bermed on four sides to
contain any sludge per chance it should fall during drumming. This
containment was considered particularly important should sudden rain
oceur, in which case the potentially contaminated rain water would
then be contained. The sampled location was temporarily re-sealed at
that time by sliding the cut-off 30 gallon bucket back over the
portion of the bucket still bonded to the Hypalon cover., The two
bucket portions were taped together and the plastic sheet removed.
Again the cover was tested to insure no contamination was present
before moving to the next sample location., At most times, there were
ne more than two sample locatiens open. This provided better control
of the job site and allowed quick closure in case of sudden inclement
weather.




The sludge from certain areas of the basin was difficult to remove
from the sample device, This was overcome by lining the inside of
the sample pipe with a large plastic bag prior to taking the sanple.
In the area of grid coordinates (6 to CY9 where the basin 18 the
deepest, the sludge was found to be more fluid and tended rnot to
remain in the sample device as 1t was raised out of the casing. This
was overcome by using a back-up sample device which was similar to
the first, but contained a pneumatically operated butterfly valve at
the pipe bottom, Before raiging the device out ¢of the casing, the
butterfly valve was closed to contain the sludge in the pipe. The
valve was opened at the drum filling station allowing the sludge to
drop into the hopper.

Permanent patching of the sample locations took place after the 5]
corings were taken and temporarily sealed, Tre process involved
heating the patch area in & portable tent (see Figure 10.) to a
temperature recommended for patching. EA subcontracted the patching
work te the company which fabricated the original Hypalon cover.
Patching iovolved cutting the PVC casing off at the gludge level and
positioning two partially overlapping 3/16" thick foam boards under
the cover and over the casing top to provide a flat surface for
bonding and to support the patch. The patch itself was cut from a
newly supplied section of Hypalon and typically was a 30 inch square
in order to provide at least € inches of bonded surface around the
cut hole, The immediate surface cof the cover was abraded and cleaned
toe expose un-weathered cover material. A “liquid Hypalon" adhesive
was applied and the patch positioned taking care te work out any
folds and to roller press the surfaces together, A bead of Silicon
11 adhesive was liberally applied around the outer edges of the patch

for additional protection of the patch edges (see Figure 11.). The
patch area was then wipe tested to confirm it to be free of uranium
contamination. The NMI health physics technician was present during

the patching of each hole to ensure each patch was properly applied.
An air lance had been considered as a method to check the quality of
bond, however, it was found that 100% visual inspection during all
steps of the patching process ensured complete bonding of the entire
surface. The air lance would have only been a check of the
completeness of bond at the outer edge. Once the NMI health physics
technician was satisfied with the gquality of the patch it was marked
with ar "X" in vellow paint to indicate acceptance. The marking also
provides an indication of areas where foot traffic should be avoided
during any future routire maintenance inspections of the cover,
After all holes were patched, a 100% visual inspection of the cover
was conducted and a radiological wipe survey was performed (65 wipes
total) to confirm that 1t was free of any uranium contamination.

The basin sampling project 1is considered essentially complete with
19,463 pounds of representative sludge removed, the cover effectively
re-sealed thus returning the basin to a stable condition with no
adverse impacts to personnel or the environment.
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The emphasis of this section will be 1o detail the resultls of the
rediological and environmental menitoring which * 5ok plece in support
of the sludge sanpling project. A Special Rediclogical Work Fermit
{ SRWEF) te establish procedures and control mechanisms for the
sampling program was prepared prior to the start ol any work (see

Figure 12.). The SRWP for contrelling worker and environmental
exposures to uranium were provided to all workers, NMI and EA, in the
radiation orientation training session. The detailed reguirements

can be found in the two documents affixed to Figure 12. and intlude
the following major areas: Controlled Area Boundaries; Protective
Equipment ; Health Physics Moniteringi Contamination Contrel and
Reporting Requirements.

3.1 CONTROLLED AREA BOUNDARIES:

The access to the work site wae simplistically established at the
fence boundary which encloses the basin. All entry to this bounded
area reguired orientation radiation safety training, adherence to the
SRWP or escort by an individual Arained in radistion safety and
knowledgeable in the reguirements of the SRWP. The eutrences to this
ares were posted as "Radiation Work Permit Controlled Area” to insure
no wunauthorized access to this area. A site plan ig sttached to
jdentify tne limits of the controlled &rea that was esgtablished (See
Figure 13).

The boundaries established were found to be adeguate for the purposc
of access control and no deviations were reauirecd for the duration of
the project.

3.2 PROTECTIVE EQUIPMENT:

The area of protective equipment was deemed to only be necessary for
the workers who had the likelihood of coming in contact with basin
materials (sludge). Standard protective clothing was issued
including: NMI  company uniforms; outer coveralls (disposable);
gloves and safety glasses,

The protective eguipment issued was acceptable and met the desired
intent for the control of direct personnel exposure to sludge. The
only deviation to the SRWP was the need to wear two pair of the
disposable booiies due to the water that was on the cover and the
added durability of two pairs,
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A3 HEALTH PHYSICS MONITORING.

The health phygics monitoring can be summarized 1nto three
categories, externa) gogimetry, Internal gosimetry and general
ragiclogical surveys including worker "frisking”. The radicologica)

sUrveye are ogdescribed 1n more deta'l 1n the next section on
contamination contreol,

worker frigking was accomplished wusing a GM (pancake probe) survey

meter., Frigking was done on each worker who exited the controlled
area to Insure protective measures taken to control contamination
were effective. The action T1imit for frisking was eset at any

detectable reading above ambient background, The frisking station
was set up within the acid house for the duration of the project.

There was only one 1nstance of detectab’e contamination guring the
project., This occurred when a contractor supervisor was called on
site by subordinates to rectify an unusua)l mechanica)l deficiency.
The corrective actions taken by the contractor caused a failure of
the disposable ochoe covers, Contamination was present on the soles
of both shoes and was decontaminated with soap and water before

release. Further occurrences of this type were not encountered
guring the project.

d.4 External Dogimetry;

A1l contractor personnel were 1ssued radiation dosimetry for the
guration of the project. The devices 1ssued were f11m badges that
are provided to NMI through Landauer Inc., a third party accredited
vendor, The results of the external cgosimetry are shown on Figure
14, There were no deviations from the external dosimetry program

other than replacements of Tost devices through out the project. The
NRC ragiration exposure 1imits are expressed 1n two ways, the first 1s
for non-occupationa) workers or members of the general public which
i 500 millirem per year, the other 18 for radiation workers, which
ig¢ E000 millirem per year. The results of a 10 millirem radgiation
gose per employee, as an average, for the duration of the two and one
helf month project and an individual high of 15 millirem supported
the 1nitia) evaluation that external exposures encountered while
handling the eludge materials 1n the basin environment would be
minimal,

a8 Internal EXDOSUres.
Ags described 1n the SRWP 1nternal exposures were evaluated using
breathing zone air (BZA) samplers. These samplers were rotatecd

through the contractor work force during the initia)l stage of the

project.
M
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This worker alsc recorded the highest individual urine sample result
for the entire project of 7.0 micrograms per liter., All other
workers recorded urine concentrations of 5 micrograms per liter or
less for all their submissions through out the duration of the
project.

the dinternal dosime.ry evaluation of the individual who indicated the
highes* BFBZA results for the project is shown on Figure 16, This
evaluation concluded a committed effective whole body dose of 4.5
millires for the project.

As & side note (he analysis technigue for uranium in urine hag a
normal resulting lower limit of detection of 3 to § micrograms per
liter and in addition normal dietary intake of urenium in food can
result in uranium in urine values well above the lower limit of
detoction, Double digit results for wuranium in wurine for an
individual never occupstionally exposed to uranium are not uncommen.

With the above note in mind as well as the difficulty in interpreting
intekes from wurine ‘'ioassay samples the doses recorded for all
workers are those resulting from the evaluation of the extensive BZA
sampling program., The internal dosimetry results for the project are
presented ir Figure 14 and are well below the regulatory limits,

3.6 CONTAMINATION CONTROL:

As outlined in the SRWP, the controlling radiclogical contamination
limits for the project were set at 22 disintegrations per minute
(DFM ) of removable alpha and 220 DPM of removable beta-gamma
contumination, The c¢ontrol of contamination was mainly required in
two locations. The first was at the point of insertion of the
sampler into the sludge and the second was at the hopper where the
sludge was transferred from the sampler into drums,

At both these locations plastic was laid out around the areas to
prevent inadvertent contamination of the basin cover or underlying
scil in the case of the hopper. Once an operation at a particular
location was complete the plastic was carefully removed and disposed
of in a designated container for such "contaminated"” materials. Then
the areas which the plastic covered were smeared and analyzed by gas
flow proportional counting to determine acceptance to the specified
removable contamination limits. Areas which did not meet the limits
were washed with &an ethylenedisminetetracetic acid (EDTA) and scap
solution and re-surveyed. All protective clothing was removed prior
to workers leaving the basin cover area and disposed of in the
gspecified container.

The tocle and/or equipment that required release from the area were
surveyed for both fixed and removable contamination. Release was
authorized when the previously mentioned limits were met.




AS menticned in other sections of this report variIous technigues were
employed 1to regduce or eliminate contamination, The two of most
significance were the wetting oown of al) areas that exhibited
noticeable drying of sludge.

The second was 11n the control of the sampler which when extracted
from a sampled hole would be grossly contaminated on the outer
gsurface with sludge. Severa) attempts were made to control the loss
of this material to other areas during it's aerial traverses between
the sample hole and the hopper. Initial attempts to drape plastic
gheets around the exterior of the extracted sampler and lay plastic
gheets wunder the path of the crane supported sampler between the hole
arcd the hopper. This techrnique soon proved to be of 1ittle value due
to the wind blowing the now contaminated plastic and making the
contro) of contamination much more difficult.

The solution to thig aerial transfer of the contaminated sampler was
to attach an accordion type flexible conduit (see Figures 7, B, and
8) around the outeide of the sampler. The lower end of the sampler
was fitted with a tire nner tube that was attached to the conduit,
when the sampler was nserted nto a hole the worker would hold the
tube 80 that the sampler would sl1p down and through the tube while
the conduit would collapse. when the sampler was extracted the
worker woulg again hold the tube and the sampler would be pulled up
and through the tube while the conduit would be stretched back to the
original Jlength of the sampler., Once the sampler was out of the hole
a plastic bag would be put up and over the ends of the sampler and
elongated conduit and fastened with a rubber cord. This last step
would pravent any loose materia)l from escaping while the sampler was
in transit, This solution worked extremely well ag there were no
exposed contaminated surfaces while the sampler was passing between
the two control points, the sample hole and the hopper.

Once a hole was sampled and a patch placed ancd sealed, the area would
be smeared for removable contamination and decontaminated 1f found to
be above the indicated 11wits.

Once the project was completed the entire basin cOver was re-surveyec
for removable contamination and found to be within the 1imits
specifired.

A1l tools and eaquipment were surveyed and 1f needed decontaminated
and surveyed for release. There were no tools and ¢r personne! items
retained due to excess contamination,
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2.7 _ENVIRONMENTAL MONITORING.

For the basin sampling project, 11 A00ItI0N Lo the surveys of the
cover ., environmenta) monitoring 1ncliuded sampling for airborne
uranium,

Due to the nature of the basin and i1t's historic use, the local zed
area within the fenced boundaries and the 80118 within these bounds
have been 1dentified by previous Ssurveys to contain varying smal)
amounts of uranium, An effort to evaluate uranium in so1) before and
after the sampling of the sludge was not thought to provide any
meaningful 1nformation at this time. For this bas'n sampling project
no 8011 samples were evaluated,

During the pre-work meetings the need to 0o supplemental ground water
monitoring o©n site was evaluated. Baged oOn the decigion to 1imit
sampling to the basin sludge and not to extend any samples to (-ound
water NMl's ground water consultants, Goldberg, Z01no and Assocrates
(GZA), did not recommend ary supplementa) ground water sampling, The
next scheduled semi-annual sampling round took place from 21 to 28

May 1880, The results of thie sampling round were evalunied by GZa
for any potential Impact on ground water from the sludge sampling
program, The GZA evaluation concluded that the sludge sempling

program hac no impact on the ungerlying ground water.

The only area 1n which supplemental environmental sampling was
thought to be advantageous was airborre levels of uranium., The
Department of Environmental Protection (DEP) concurred with the
sampling plan &and 11n addition to the permeter and off site high
volume air samplers two additional samplers were installed 'n close
proximity to the basin, With the use of one exi1sting per meter
sampler 1in conjunction with the two new samplers the basin work area
was triangulated by air monitoring devices. The locations of these
gevices can be found on Figure 13,

The samplers were operated one month prior to the start of the bas'n
activities (September 1888) to establish a base 1ine uranium in air
concentration and continuously post compleition of the project
(January 1980).The results of the a\'r moritaring are presented on
Figure 16,

For the work days at the basin in October the average wind direction
was 270 degrees. This relates to & wind direction blowing from east

to west, For the work days 1n November, the average wing girection
was 240 cdegrees. This indicates wind blowing towarde the west/south-
westerly direction, Simplistically 1t aopears from the data that

there was & semall amount of localized airborme uranium seer be
samplers #09 and #10 during the working periode, however thnis does
not seem to corollate with wind direction for the same period,
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It may be that with the limited data at these two Jocations, #05 and
$10, that what may appear to be small elevations in uranium airborne
concentrations at the time of the basin work may be natural
variations in plant emissions at these previously un-sampled
locations. With the basin in such close proximity to the plant what
may be oceurring dis localized wind turbulence in the wake of the
plant structures and surrounding topography.

The underlying conclusion that is apparent from this data is that the
largest airborne uranium concentration observed during the basin
activities &g identified by the aeair monitering stations, whether
scolely due 1to basin activity or what is more realistically &
summation of plant and basin activities, is approximately 0.025% of
the Nuclear Regulatory Commission (NRC) limit (SE-12 microcuries per
milliliter) as found in 10 CFR 20, Appendix B, Table 11.

1f oene were to convert this dats (0.025% of the NRC limit) to an
exposure value for the basin workers located in this area for the twe
months of sampling the resultant dose would equate to approximately
21 microrem (one microrem i1s 1/1000 of a millirem).
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RADIATION WORK PERMIT SUPPLEJMENTA' ANFORMATION

CONTROLLED AREA BOUNDARIES - The controlled area is defined as anv
area inside the inner fence which surrcunds the Basin., Only those
individuals who have undergone specitic radiation treining and
understand the requirements of this RWP are allowed access to this
area.

PROTEC"IVE EQUIPMENT =~ For those individuals who wil) be or have the
potential to be in direct contact with Pasin materials (sludge) the
following 1is reguired: 1) Company issued uniform. 2) Tyvek (or
equivalent) outer coveralls with protective =hoe coverings. 3)
Rubber gloves (for sludge handling). 4) Safety glasses, §) Any other
equipment deemed necessary by Health Fhysics or Safety.

HEALTH PHYSICS MONITORING - All workers who will access the Basin
controlled area for the purpose of sludge extrection will wear a
whole body film badge on a continuous basis. Jn adcition all workers
who are in the localized area where there is coring activity will be
wearing & JBreathing Zone Air sampler (BZA) for tne duvetion of the
days activities 1in that area. Exating ot the controlied area will
require a survey of that individuals osuter garments (shoes after
covers are removed, uniforms after Tyvek 1& removed, hands and/or any
other area as deemed necessary by the on site Health Physics
Technician, In addition, each worker involved with sludge extraction
will be required to submit a urine sample prior to starting any work
in the PBasin area and one sample every Monday morning until the
project is completed.

CONTAMINATION CONTROL - During operations which reguire direct
contact with Easin sludge the areas immediately around the access
point will be covered by clean plastic. Initial entry into each hole
shea. be done in such & manner as to control the generation of dust
froe the wunderlying dried sludge. If necessary, this initial open
area of sludge will be moistened wunder the direction of the
overseeing Health Physics representative, Any contamination
generated from work 1in a sample hole will be clieaned up immediately
with damp rags and i1f necessary sma'l hand tools. The clean up will
be handled with extreme care in an effort to keep any migration of
the contaminant to an ajsolute minimum. At the completion of work in
any given hole and prior to any patching/covering a radiological
wipe/smear survey will be performed to insure that clean up efforts
were successful. Any smear result in excess of <2 DPM Alpha or 220
DPM bBeta~Gamma will regquire the re-cleaning of the area and a seccnd
survey to insure that the smear limits are obhtained gprior to

patching/sealing of any hole. All materials used in contamination
control such as plastic coverings, rags, ‘towele etc.. will be
discarded in &a container marked for "CONTAMINATED ITEMS ONLY". The

r=use of these tyvpes of articles shall be aept to a minimum. The
Sludge sampling device will be covered in it's entirety when it is
withdrawn from each hole this covering shall be suitable for the
control of loose materials that may drop off or contamination that
maybe dislodged during sampler movement.



REPORTING REQUIREMENTS =~ The following i1tems will be reported to
Health Physics i1if encountered at any tis during the sampling
project:

: g Contamination which is found or Jlocated outside the
localized areas where the protective plastic surrounds the hole.
(examples include but are not limited to: siudge spills from the
moving sampler device, spills of sludge during any transiers, any
noticeable airborne materials generated from the sampling activities,
any contamination of workers beyond the protective clothing
provided) .

2 Any accident or incident which causes or could have caused
injury to workers, damage to the Basin cover, releases of radioactive
meterials, exposures beyond those identified in this RWP, any loss of
radiation monitoring devices (film badge), any air sampling device
thet ma: have been 1inadvertently exposed to radiocactive materials
through improper handling or accident.

3 Removal <« any tools, equipment and/or articles that once
in the controlled area require removal to an area outside the
controlled area.

4, Any changes in the procedures and requirements herein to
handle, extract, move or control the sludge and/or contamination
generated from the sludge or any changes in the rvquirements herein
to protect workers from exposures to sludge or contamination
generated from the sludge.

5. Changes and/or additions in personnel from those who
initially signed this RWP and undergone NMl training in radiation
safety.
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THIS SUMMARY
PROJECT WHICH TOOK PLACE FROM 16 OCTOBER 198% TO 15 DECEMBER 1986,

1S FOR CONTRACTORS WORKING ON THE BASIN SLUDGE SAMPLING

—Contractor _External Dose Internal Dose .. TOTAL(mRem)
Ri R 15 20.9 35.9
D. 8. 10 0 10.1
D Vi 10 ND 10.0
e e 1V 5.6 15.v
D. B, 10 ND 10.0
Jii M. 15 1:4 46,4
Ji A 16 ND 16.0
Lo B 10 ND 10.0
PR 10 ND 10,0
J. M, 15 ND 18.0
Fi L 10 ND 10.0
ND - Denotes none detected.
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WILLIAM LORENZEN, R.H:F.
HOLDING BASIN
INTAKE EVALUATION FoR WURST (ASC VRING Koy TS

EXRERassnsnsrrnnnnannmnnnsnsny RADIONUCLIDE %5382 8800t ansassssssssns

URANIUM= ¢ 3¥
PHYSICAL HALF-LIFE = 1.632E+012 DAYS

$sxsxassnnns RESPIRATORY AND GI TRACT INPUT - DOSIMETRY INPUT ssssssssxnss

CHRONIC INHALATION INTAKE OF 1.00 MICRON AMAD AEROSOL
CHRONIC INTAKE INTERVAL = 3.00VE«001 DAYS

FRACTION OF INTAKE DEPOSITED IN LUNGS = 0.630
DNP = 0,300 DiB = (.,080 DP = 0,250
STANDARD ICRP 30 RESPIRATORY TRACT AND GI TRACT MODELS USED
6§6.0% CLASS D WITH FRACTIONAL UPTAKE FROM GI TRACT (Fl) = &.0Q00E-00%¢
MPC (AIR) = ¢,77BE=-004 uGm/mL

44.0% CLASS Y WITH FRACTIONAL UPTAKE FROM GI TRACT (Fl) = 2.000E~003
MPC (AIR) = L,778E~004 uGm/mL

BAERXXSEAARFRARA AR ARR R RN R® SYETEMIC ENCRETION #ouss s s s s s axna s s s w A A s n A RN R & %
FRACTION OF SYSTEMIC EXCRETION THROUGH URINE = 1.00

VOLUME OF URINE EXCRETED PER DAY = 1.4 LITERS

EXERIRSTRRRRRRRRRRRRE PARAMETERS FOR SYSTEMIC MODEL ¥ S s s s s a v aa s N e e un s n

COMFARTMENT ‘ COEFFICIENT BIOLOGICAL HALF-LIFE (DAYS)
i 5.360E-001 ¢.500E-001
P4 2.400E-001 6.0CO0E+000
J ¢.000E-001 2.000E+Q01
- 1.040E-003 1.500E+003
8 2.296E-002 5.000E+003

EXRRERREREERRR ARk AR u N xwxn g n® [NTAKE ESTIMATE ## SRS s s s ad s A s b KA RN R R RER R %

INTAKE ESTIMATED FROM URINE CONCENTRATION DATA
ESTIMATE OF INTAKE FROM UNWEIGHTED FIT OF DATA = 6.246E+00¢ uGm
EXPERIMENTAL ERROR IN INTAKE ESTIMATE = ).936E+002 uGm

RERRRREERR R ARk nnaxanunnnnn DOSIMETRY RESULTS #2 S st s s s am s s s s s s A e e s s n s ¥

NUMBER OF MPC-HRS = 1.799E4000 = 4.3 MmN\ &m “TOTAL.




WILLIAM LORENZEN, R.H.F.

HOLDING BASIN

PAGE

INTAKE ESTIMATED FROM STATISTICAL EVALUATION OF
URANIUM=238 URINE CONCENTRATION MEASUREMENTS

BI10ASSAY

MEASUREMENT

{uGm/L)

1. 000E+000
1. 000E«00Q0
1.000E«000
¢.000E+0Q00
7.000E+000
6.000E+000

ERROR

MEASUREMENT

(uGm/L)

1. 000E+000
1.000E+000
1.000E+000
1.414E+000
2.646E+000
2.449E+000

RETENTION
FRACTION
{17L)

-----------------------------

7.858E-002
1.598E-002
7.847E-003
7.637E-003
6.195E-003
6.007E-003

..... -

UNWEIGHTED-FIT
EXPECTATION
MEASUREMENT

(uGm/L)

1,638E+000
2.994E+000
3.474E+000
3.,498E+000
3.611E+000
3.627E+000

¢
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HOLDING BASIN AIR SAMPLERS
May 89 - Apr 90
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