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Response to Comments
Radiation Survey and Remedial Assessment
Northwest Property Area
Fansteel, Inc.

Muskogee, Oklahoma

Fansteel, Inc. (Fansteel) understands that the Nuclear Reguiatory Commission (NRC) has
divided the Northwest Property Area into two areas: the ‘westernmcst area” and the"eastern-

mos area,” in order to facilitate agency comments. Fansteel will address the NRC’s comments

usi'ig this classification.
I. LAND AREAS

A. Ger.ral Concerns
Fansteel recognizes that the Branch Technical Paper (BTP) is the applicable criterion for the

release of areas of land. Radiochemical analysis of off-site soils and of soils located on the

Northwest Property (land) Area was performed to demonstrate that the soils do not exceed the
BTP criteria.

Fansteel concurs that the area of the site that the NRC refers to as the "westernmost portion”
of the Northwest Property Area is an unaffected area. Additionally, Fansteel believes that the
area of the site that the NRC refers to as the "easternmost portion” of the Northwest Property
Area is also ap unaffected area based upon the results of the radioclogical survey (see
Response I11.B.7). Fansteel also notes that the "pond" shown on the map that was submitted
does not exist. This "pond” is simply a low-lying area which occasionally collects storm water
at times f heavy rainfall. This "pond" was never used for any activities relating to Fansteel

operations.

B. Comments: Westernmost Section

1. Fansteel believes that the western section of the Northwest Property Area, as
designated by the NRC, is in fact an unaffected area as defined in NUREG/CR-5849.
No manufacturing, processing, or support activities have taken place in this area of

the Fansteel property.
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Given the low level of activity in this area and the sensitivity of the meter used
(approximately 900 counts per minute per microRad per hour), use of a microRad-
per-hour scale would mask slight differences that might alert Fansteel to the

presence of potentially contaminated subsurface materials.

MicroRad-per-hour readings were obtained throughout this area in the course of
routine work area health physics monitoring. Also, the readings obtained in counts
per minute can be converted to readings in microRad per hour by dividing the
observed counts per minute by 900. The western section of the Northwest Property
Area exhibited a gamma radiation field strength of approximately 8 to 10 microRads
per hour. This value is somewhat elevated due to the presence of a large voiume of

radioactive ore processing residues stored on other areas of the Fansteel site.

Measurements of gamma radiation in terms of counts per minute were made
throughout the survey of both structure surfaces and land areas because of the
ubiquitous presence of gamma shine from the several large accumulations of radio-
active ore processing residues which are not located in the Northwest Property Area.
These sources cause substantial variations in the "local background” over relatively
short distances (within a building over a course of a few hundred feet or less out-
doors) depending upon distance from the sources, shielding by buildings, ete.
Therefore, gamma survey activities were limited in purpose to locating any point
sources of radioactivity or localized concentrations of ore or ore processing residue
at or near the survey location. Such localized concentrations might be able to
produce a discernable difference between a surface reading and a reading 1 meter
normal to the surface even if the meaning of the numerical value of the reading,
whether in terms of microRads per hour or counts per minute, was rendered ques-
tionable by the presence of substantial amounts of gamma shine from the ore

processing residues.

Counts per minute of gamma radiation in the survey activities can be converted to
microRads per hour by dividing the counts per minute by 900. However, Fansteel
wishes to reiterate its reservations regarding interpretation of any particular gamma

field strength reading as indicating the local presence of radioactive material.



~

The "pond” has been addressed above. There is no pond in the Northwest Property

Area.

See Response No. 4 above.

See enclosed Table 1.

All gamma survey measurements collected at the 30 off-site background locations are
p.<sented in Table 1 enclosed with this letter. Please note that the background
measurements were obtained in counts per minute for the reasons expressed in

Response 1.B.3 above.

Well sampling data presented in the Northwest Property Area report for MW-151D
appear to be suspect due to large variations in analytical results. As a result, an
additional sample has been collected from this well and submitted to Accu-Labs
Research, Inc. for analysis. The results of this analysis are presented in Table 3
enclosed with this report. The data presented in Table 3 do not indicate the presence

of elevated radioactivity in this well.

The iocations of all roads and paved areas are identified in Figure 1 enclosed.

Comments: Easternmost Section - Northwest Property Area

Fansteel believes that virtually all the entire eastern section of the Northwest
Property Area should be considered an unaffected area. Those areas of the eastern
section which are adjacent to Building 1 (Service Building) may be considered as
affected areas, although ore storage activities in this area were incidental and limited
in scope and duration. Some containerized ore was stored on the area of land
immediately south of the warehouse portion of Building 1, and containerized ore and
residues were transported into and out of the warehouse portion of Building 1

through the truck dock on the north side of the building.



2. As stated previously in the response to Comment 1.B.2, results of soil samples
collected in the Northwest Property (land) Area were consistent with the results of
background off-site soil samples with respect to gross alpha and gross beta. As a
result and in sccordance with the work plan, no radionuclide analyses were per-

formed on samples from this area.

3. No soil was excavated from the Northwest Property Area. The only excavation which
has occurred on this area of the site was the removal of a laboratory sump as defined
on Pages 5-3 and 5-4 of the report. As stated in the report, only the interior of the
sump was identified as exhibiting radioactivity at levels significantly above back-
ground. The exterior of the sump and surrounding soils were surveyed when the
sump was removed. No elevated levels of radioactivity were observed, therefore, no
soils were excavated. Results of the postexcavation survey are summarized in the

enclosed Table 4.

4. See response to Comment 1.C.3. The area of the sump excavation was surveyed and
determined not to exhibit levels of radioactivity that would require isotopic analysis

per the work plan.
5. See response to Comment 1.C.4.

6. All analytical data associated with monitoring wells installed in the Northwest
Property Ares (soils and groundwater) are summarized in Tables 2, 3, and 4 of the

subject report. This response is based on our understanding of your comment.

7. See response to Comment 1L.B.3.

8. Open land surveys of the roadways and areas adjacent to them, which were per-
formed in accordance with the approved work plan, did not indicate the presence of
radioactivity levels that would require additional sampling or analysis (See

Figure C-2 and Table D-2 of the Northwest Property Area report).

9. See Figure 1.




10. The well log for MW-151D has been revised and is enclosed with this letter as
Attachment A.

11. Fansteel is aware of no drums of waste or waste materials being buried on or near
the Northwest Property Area. The comment in the repost regarding the potential
for drums or wastes to be buried on site was made in response to an allegation made
by a regulatory agency representative. Fansteel has investigated the areas of the site
where waste materials have allegedly been buried (including the installation of test
pits, soil borings, and geophysical and radiological surveys) and have discovered no

evidence to substantiate these allegations.

12. The piping systems identified in Figure 12 of the work plan are associated with site
utilities and storm water management. These piping syst«ms have not been used for

the conveyance of licensed materials.

II. STRUCTURES

A. General Concerns

Several general concerns were expressed in the comments submitted b- the NRC with
regard to the decommissioning survey performed on structures locate in the Northwest
Property Area. The first of these concerns related to an apparer.. misunderstanding with
regard to release criteria. Fansteel in no way presumes th it measurements performed
using an alpha radiation detector are related specifically to removable radioactivity, while
measurements performed using a beta-gamma detector are related specifically to fixed
radioactivity. This misunderstanding apparently originates from the footnotes appended
to the survey data tables. Fansteel’s understanding of the release criteria is presented in

the following paragraphs.

The release criteria for structures and equipment is based on sur' ¢ contamination as
described in NRC’s Regulatory Guide 1.86. In order to present a conservative criterion
for release of structures and equipment, Fansteel utilized the release limits contained in
NRC Regulatory Guide 1.86 for natural thorium. These release limits are given as 1,000

disintegrations per minute per 100 square centimeters of fixed radioactivity (i.e.,



nonremovable by conventional wipe sampling techniques). The release limit for removable
radioactivity is given as 200 disintegrations per minute per 100 square centimeters. The
release limits for natural uranium contamination in NRC Regulatory Guide 1.86 are 5,000
disintegrations per minute per 100 square centimeters of fixed radioactivity and 1,000

disintegrations per minute per 100 square centimeters of removable radioactivity.

Fansteel considers that the use of the thorium release limit is extremely conservative for
the determination of contamination by licensed material used at the Fansteel site. The
licensed material used at the Fansteel site consists of natural and artificial ores and tin
smelting slags which were processed for recovery of tantalum and columbium, and the
processing residues remaining after the recovery of these constituents. The ores, slags,
and processing residues contain comparatively equal mass-based concentrations of
uranium and thorium. The chemical processing used to extract tantalum and columbium
from the ores and slags did not mobilize the uranium and thorium contained in the raw

materials and, therefore, did not affect the mass-based concentrations of these elements.

Field radioactivity measurement devices cannot distinguish between radioactivity from
thorium and radioactivity from uranium. Therefore, Fansteel adopted the release criteria
for thorium, the most conservative criteria. Along these lines, the detected radioactivity
on building and equipment surfaces was considered to be due exclusively to thorium
decay, even though less than half of the detected radioactivity was expected to be
associated with thorium. Radiochemical assays performed on the ore processing residues
present on site indicated that the greater portion of the detected radioactivity is actually

due to uranium decay.

Fanste | understands that portable radiation measuring instruments do not distinguish
betwr en fixed and removable radioactivity on surfaces. The distinction between fixed and
removat'e radioactivity can only be made by performing wipe tests of the surfaces. The
footnotes t.; the data tables shouid not be considered as implying that Fansteel considers
measured alpha particle radioactivity as removable and beta-gamma radioactivity as fixed.

NRC also points out in its comments that the ratio of alpha to beta activity is approxi-

mately equal to one, i.e., alpha particle emissions from Thy,, are approximately equal to



beta particie emissions from Thy,e. Fansteel finds no disagreement with this statement.
However, under the conditions present at the Fansteel site, Fansteel does disagree with
the contention that beta-gamma measurements are more reliable indicators of the actual
presence of contamination. Fansteel’s position in this matter is not bused on instrument
operating characteristics but rather on the fact that there is a very large mass of radio-
active materials present adjacent to the Northwest Property Area, and this imposes a
substancial and variable background signal on beta-gamma detectors rendering data
obtained from their use to be of questionable meaning for purposes of determining low

levels of surface contamination.

It was for this reason, the fact that beta-gamma activity could not be readily measured
in a manner that produces meaningful results at the Fansteel site, that Fansteel deter-
mined that measurements of alpha particle activity alone would be used to determine the
presence of contamination on surfaces. Alpha radioactivity detectors are not substantially
affected by the presence of the ore processing residues located on the Fansteel property.
Beta-gamma measurements were only used as & secondary check on the alpha measure-
ments. Areas exhibiting significant alpha contamination would also be expected to exhibit
an elevated beta-gamma activity. However, because of the conditions previously described,
Fansteel did not find it reasonable to utilize the numerical value of the beta-gamma

measurement as its indicator of surface contamination.

Therefore, Fansteel's statement that the structures are not contaminated with
radioactivity is based on the most reliable data that could be collected under the circum-
stances. Given the difficulty presented by the site conditions in utilizing and interpreting
beta-gamma data and the fact that less than half of the radioactivity that might be
present on any surface is actually due to thorium (the balance being due to uranium), the
use of alpha radioactivity measurements alone as the criterion for determining the
presence of radioactive contamination should be acceptable.. Conversely, the presence of
beta-gamma radioactivity on a surface in the absence of a comparable level of alpha

particle activity should not be interpreted as evidence of contamination on the surface.

As a practical consideration for the interpretation of survey results, it must also be noted

that the surfaces surveyed in the Northwest Property Area were almost entirely hard,
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5. Sampling for removable radioactivity was performed using methods consistent with
NUREG/CR-5849 Section 6.4.4 guidance. The results of this sampling indicate that
removable radioactivity is present at less than 2 disintegrations per minute per 100

square centimeters in both Buildings 5 and 6.

6. Areas in Buildings 5 and 6 where residual radioactivity exhibited the potential to be
greater than 25 percent of the unrestricted use criteria (based on instrumental
surveys) were investigated and, where necessary, additional surveys were performed
and evaluated (see Response ILB.5). In no instance was residual radioactivity
encountered in Buildings 5 and 6 in excess of 25 percent of the appropriate unre-
stricted use criteria. Refer to data summary table provided in recponse to

Comment I11.B.7.

7. There are no areas with radioactivity in excess of the criteria for unrestricted use

located in any of these structures.

C. Comments: Buildings 1 - 4

1. The structures addressed in this comment should not be considered as affected areas

based upon the results of the radiological survey (see response to IIL.B.7).

2. See response to Comment I1.B.2.

3. See response to Comment I1.B.3.

4. See response to Comment I1.B.4.

5. Sampling for removable radioactivity was performed using methods consistent with
NUREG/CR-5849 Section 6.4.4 guidance. Removable radioactivity data for grid
locations in Buildings 1 through 4 are presented in the summary table provided in
response to Comment IIL.B.7 for grid locations exhibiting alpha activity in excess of
100 disintegrations per minute per 100 square centimeters. The results of this

sampling indicate that removable radioactivity is minimal.




7.

10.

11

Areas in Buildings 1 through 4 where residual radioactivity exhibited the potential
to be greater than 25 percent of the unrestricted use criteria were investigated and,
where necessary, additional surveys were performed and evaluated. Refer to data
summary tables provided in response to Comment II1.B.7 for actions to demonstrate
that alpha activity for all grid locations surveyed in Buildings 1 through 4 does not

exceed 25 percent of the unrestricted use criteria.

Areas in Buildings 2 and 3 which exhibited the potential for contamination in excess
of unrestricted use criteria were investigated and, where necessary, additional surveys
were performed and evaluated. Refer to the summary table provided in response to
Commen’ 1I11.B.7 for actions to demonstrate that alpha activity was below the

applicable unrestricted use criteria in these areas.

The location of the bathroom in Building No. 3 ie identified in Figure C-41 of the
report as RM 112. The observed level of radioactivity in the building bathroom was
not due to contamination of any sort. The observed levels of radioactivity are

associated with the glazed ceramic tile present on the walls of the bathroom.

The laboratory bench sink was found to exhibit some contamination based on the
evaluation of data in the Northwest Property report. As recommended, this sink was
surveyed for activity in excess of the unrestricted release limits. The sink drain was
also disassembled and ~'rveyed. In each case, alpha contamination was found to be
Jess than 11 disintegra ivns per minute per 100 square centimeters which is well
below the conservative unrestricted release limit of 200 disintegrations per minute
per 100 quare centimeters. These readings supported Faisteel's assumption that

contamination of sink internals was not a concern.

The entire Northwest Property Area is classified as an unaffected area. The only site
areas classified as affected are located outside the Northwest Property Area.
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IIl. DATA TABLES AND FIGURES

A. General Concern

Fansteel recognizes that the quantity of information provided in the data tables is significant.

As a result, Fansteel has provided a summary table which identifies all grid locations that were

surveyed and found to potentially exhibit alpha activity levels in excess of the unrestricted use

criteria. These grid locations are identified in Summary Table 5-1.

B. Comments

3

Table footnotes should reference only the thorium release criteria. Other release
criteria were inadvertently included in the tables. A new summary table has been
prepared in response to NRC Comment I'LB.7 which identifies only those points
which exhibited radioactivity in excess of the release criteria during the initial

instrument survey of the Northwest Property Area.

As stated in the report, a few areas of elevated radioactivity were identified during
survey activities. When an area of elevated activity was identified, it was properly
cleaned and resurveyed. The two measurements that are provided for some of the
survey points in the data tables reflect radioactivity of the area prior to and following
cleaning. Additionally, the instruments used for the detection of beta-gamma activity
and alpha and gamma activity were operated by separate survey crews which occa-
sionally resulted in a specific grid location being surveyed for beta-gamma on one day

and alpha and gamma on a second day.

Refer to Summary Tables 5-1 and 5-2. Wipe sample data were only provided when
activity levels were high enough to warrant additional evaluation. Removable alpha

and removable beta columns were not utilized for these tables.

The gross alpha and gross beta results for May 3, 1993 are not missing from Table 4
of the report. These parameters were not analyzed for at this sampling point at this

specific time.
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A master legend is provided to support existing figures that may have incomplete
legends. This master legend is provided in the enclosed Figures s ction. Figure C-2
was revised to explain the use of the symbols bordering the site area disgram and

C-45 was revised to explain what is meant by the shaded arza on Wall 1.

Figures C-2 and C-3 were revised to clearly indicate all building locations. Building
labels include both the building name and the building number. These revised

figures are provided in the enclosed Figures section.

Fansteel recognizes that the quantity of information provided in the data tables is
significant. As a result, Fansteel has provided a summary table which identifies all
grid locations that were surveyed and found to potentially exhibit alpha activity
levels in excess of the unrestricted use criteria. These grid locations are identified
in Summary Table 5-1. An additional table, Summary Table 5 2, is also provided to
identify all grid locations that were surveyed and found to potentially exhibit alpha
activity levels h.% enough tc result in reclassifying an unaffected area to an affected
area (i.e., radioactivity in excess of 25 percent of the release criteria). The assump-
tions and basis used to develop the two summary tables and to evaluate the data in
those tables are identified below.

* The first and most important assumption used in collecting data from the
Northwest Property Area is that all areas within the Northwest Property
Area were classified as unaffected areas and were surveyed accordingly.
This is based on Fansteel's assessment that although the Northwest
Property Area is a portion of the facility covered by the NRC license, it

was not significantly impacted by facility operations.

* The second key assumption is that alpha survey data will provide the basis
for determining if radioactive contamination at grid locations meets the
guidelines for unrestricted use criteria. This approach was used because

the large accumulations of radioactive ore processing residues located

outside the Northwest Property Area rendered gamma and bets data




evaluations meaningless for evaluating low contamination levels inside the

Northwest Property Area. (See response to NRC Comment I1A.)

* The final significant assumption affected the way all survey data were
evaluated. As inlicated in the work plan and in cur response to NRC
Comment IIA, Fansteel conservatively assumed that all radioactive con-
tamination was Jdue to natural thorium and that it was removable. This
resulted in an initial evaluation of all data against the most restrictive
release criteria for thorium (200 disintegrations per minute per 100 square
centimeters). This approach was determined to be very conservative since
isotopic analysis identified a high percentage of natural uranium in addi-
tion to the thorium, and wipe surveys indicated that removable contamina-

tion was minimal.

Utilizing the assumptions identified above, Fansteel evaluated all survey data in
the Northwest Property Area to identify grid locations where the 200 disintegra-
tions-per-minute-per-square-centimeter unrestricted use criteria were exceeded.
This evaluation was conducted by & computer search of the entire database used
to generate the radioactive survey data tables in the July 1993 report. The results
of this evaluation demonstrated that most of the approximate 60,000 grid loca-
tions surveyed had alpha activity levels well below the conservative unrestricted
release criteria for thorium and, therefore, could be eliminated from further
consideration. Only 18 locations had alpha activity readings in excess of the
release criteria and had to be evaluated further. These locations are identified in

Table 5-1.

The grid locations identified in Table 5-1 are the only grid locations in the North-
west Property Area that were determined to have the potential to exceed the
unrestricted release criteria. This is based on alpha readings for those locations
exceeding 200 disintegrations per minute per square centimeter. Up u further
evaluation of the radioactive contamination at these locations, it was determined
that the 1,000-disintegrations-per-minute-per-square-centimeter unrestricted

release criteria could be applied in lieu of the more conservative criteria of 200

14



disintegrations per minute per square centimeter. This is because wipe semples
conducted at each of the 18 locations clearly indicated that the majority of the
contamination was fixed (reference Table 5-1). Alpka activity for all 18 grid
locations are well below the more appropriate release criteria of 1,000 disintegra-

tions per minute per square centimeter and do not require further consideration.

The next significant portion of the dats evaluation was to review all data which
had the potential to exceed 25 percent of the unrestricted use criteria. The
purpose of this phase of the evaluation was to determine if any areas of the
Northwest Property Area are candidates for reclassifi~ation from an unaffected
area to an affected area. It is our belief that this portion of the evaluation would
also provide the basis for demonstrating that our initial assumption that classify-

ing the entire Northwest Property Area as an unaffected area was appropriate.

Similar to the computer search eonducted to generate Table 5-1, a search of the
same database was conducted for alpha readings that exceeded 25 percent of the
conservative 200-disintegrations-per-minute-per-square-centimeter criteria (i.e.,
greater than 50 disintegrations per minute per square centimeter). Grid locations
which met this criteria are identified in Table 5-2. The survey data for these grid
locations were evaluated further to determine if justification existed to use 1,000-
disintegrations-per-minute-per-square«:entimeter release criteria in lieu of the

more conservative 200-disinteg'ratiom-per-minut.e’per-squar&centimeter criteria.

Removable radioactivity sampling was conducted at grid locations exhibiting
radioactivity in excess of 100 disintegrations per minute per square centimeter to
further ensure that the majority of the contamination was fixed. In all cases, this
was found to be the case and the 1,000-disintegratiom-pnr»minute-perﬁquare-
centimeter guideline was applied. No grid locations identified in this table
exhibited contamination levels in excess of 25 percent of the 1,000-disintegrations-
per-minute-per-square-centimeter guideline, and therefore, no areas within the
Northwest Property Area were considered for reclassification to an affected area.
The classification of "unaffected area” for the entire Northwest Property Area was

demonstrated to be appropriate. Fansteel did not believe it necessary to sample

15
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Background Soil Radioactivity Analysis Results

Muskogee, Oklahoma

Table 1

Fansteel, Inc.

Page 1 of 2

Sample Gross'”  Gross'! Gamma'?

Number _ Alpha Beta Surface 1 Meter Uranium'*®  Radium-226'" Radium-228'""  Thorium'*¥
1 14 5 21 5 2,608 1,956 0.3 096 + 0.13 12+02 3.2
2 11 6 26 = 6 1,717 898 0.3 097 = 0.13 12203 28
3 1056 8+5 -581 6 0.8 0.86 = 0.13 052 = 0.15 1.0
4 20 £ 6 23 £5 2,526 1,509 0.8 0.90 = 0.13 13 02 2.4
5 16 £ 6 26 £ 6 2,565 1,860 1.0 090 = 0.13 1102 4.9
6 21 +£6 24 £ 5 2,557 1,222 0.8 081 = 0.13 1402 59
¥ | 20 + 4 2356 1,659 1,020 0.8 088 = 0.13 12202 -
8 18 + 6 1956 1,995 908 0.9 0.83 = 0.13 13 02 4.7
9 ax4 13256 -180 -55 3.1 11 = 0.1 065 = 0.156 2.2
10 186 21 +06 2,355 1,024 0.7 19 £ 0.1 14 £ 0.1 4.2
11 13256 2556 2,100 960 1.5 095 = 0.12 13 =02 2.9
12 165 14 £ 6 2,619 1,418 1.6 099 = 0.14 1202 3.4
13 18 x5 185 1,604 1,166 1.3 11 £ 0.1 14202 4.1
14 186 185 1,239 484 1.6 1.0 = 0.1 096 + 0.22 3.3
156 22 6 156+56 1,933 1,210 2.1 095 = 0.12 14 £ 02 34
16 135 22 £ 5 1,225 1,055 1.6 L0 21 122403 3.7
17 115 23 £ 56 1,603 2,034 1.0 092 + 0.13 10 +£02 3.5
18 20+ 6 1825 1,751 1,160 1.3 0.80 = 0.12 122902 3.0
19 1356 24 £ 6 1,023 463 0.3 0.91 = 0.11 112903 3.7
20 18+6 185 2,268 2,099 14 11202 14 £ 02 25
21 14 £ 56 24 + 5 775 -210 09 1.1 x01 14 £02 29
22 12256 24 £ 6 1,446 1,174 1.1 091 = 0.14 11202 3.2
23 186 24 £ 56 2,076 1,634 11 10x0.1 L1203 3.1

See footnotes at end of table.




Table 1
{(Continued)
Page 2 of 2
Sample Gross'”  Gross'" Gamma'?
Number _ Alpha Beta Surface 1 Meter Uranium'*®  Radium-226'"  Radium-228'"  Thorium'**
24 10 + 4 13256 779 803 0.8 095 = 0.12 087 * 0.19 3.7
25 11 +56 22+ 56 1,866 1,497 0.2 0.74 = 0.12 1.1 202 3.6
26 19+ 6 26+ 56 2,325 1,405 14 098 = 0.13 12+02 39
27 16+ 6 19+ 56 1,216 458 0.7 098 + 0.14 0.95 = 0.21 3.7
28 17 2 5 19256 623 1,073 173 095 = 0.13 12+ 02 3.5
29 13%x56 19+56 344 -503 1.5 081 = 0.14 0.98 = 0.21 =2
30 18+ 6 28 +5 1,770 1,397 0.1 1.1 = 0.1 14 02 - Ao
Average 15.6 2056 1.08 0.95 1.16 333
Standard 45 46 0.62 0.10 0.22 092
Deviation
Maximum 22 + 6 28+ 5 3.1 1.1 02 14 =02 59

‘UResults presented are in picocuries per gram.

(DGamma results based on instrument survey at time of sample collection less background. These results are presented in
counts per minute (cpm).

3'Uranium concentrations include U-238, U-235, and U-234.
®Thorium concentrations include Th-22P, Th-230, and Th-232.



Table 2
Radioactivity Soil Analysis Results"
West Plant Unaffected Area
Fansteel, Inc.
Muskogee, Oklahoma

Sample Gross Gross
Number Alpha Beta
1251 21+ 6 23+ 5
1269 125 2566
1281 18 =6 215
1303 20+ 6 17256
1311 186 1725
1337 24 = 6 205
1341 19+ 6 195
1389 21+ 6 23+ 5
1372 115 185
1363 155 20+ 5
1354 196 195
1380 1726 28+ 5
1399 156 22+ 5
1408 135 195
1418 1726 1956
1423 16 + 6 185
1437 155 20+ 5
1445 19+6 195
1454 226 20+ 5
1458 18%6 215
Average 175 20.4
Standard Deviation 3.4 2.7
Maximum 24 £ 6 28+ 5

(UAIl results presented in this table are in picocuries per gram.



Table 3
MW-151D
Groundwater Chemistry Data
Fansteel, Inc.
Muskogee, Oklahoma

Concentration

Radiochemistry (pCi/l)
Gross Alpha - total 43
Gross Beta - total 3x3
Uranium-233 and -234 - total 04 02
Uranium-235 - total 0.0 =01
Uranium-238 - total 0101
Potassium-40 - total 0.7
Thorium-228 - total 0101
Thorium-230 - total 13+04
Thorium-232 - total 0101

Note:

The above results are for Accu-Labs Research, Inc. Sample No. 8713-53435-4-1 taken

from Well No. 151 on March 28, 1994.



Table 4
Radiation Survey Lab‘"
Sump Excavation
Fansteel, Inc.
Muskogee, Oklahoma

Gamma Gamma
Alpha Beta Surface Meter
Location (cpm) (cpm) (cpm) (cpm) Notes

001A 22 Bottom of Excavation
001B 2 33 3,714 2,886
001C 27
002A 29 Side Wall of Excavation
002B D 30 4,115 3,192
002C 33
003A 2
003B 3 21 3,643 2,899
003C 10

(DAl results corrected for background activity.

@Indistinguishable from background.
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Summary Table 5-1
Alpha >200 dpnv200 cm?
Fansteel, Inc
Muskogee, Oklahoma

Page 1 of 2

Location Location Net Wipe Data (dm(cmzi
ID Name Grid Date (dpm/cm?) Date Net

B1-R000-8006' 1 Building 1, Exterior, Roof Vent 001B 5/14/93 400 Not required
5/25/93 61

B1-R000.8008' 1 Building 1, Exterior, Roof Vent 001B 5/14/93 421 Not required
5/25/83 83

B1-R000-8011'% Building 1, Exterior, Roof Scrubber 0018 5/17/93 1,050
52493 210 No data

B1.R000-8011' D Buiiding 1, Exterior, Roof Scrubber 002B 5/17/93 1,007 4/26/94 0.34
5/24/93 108

B1-R000-8918 1 Building 1, Exterior, Roof Hatch 001B 5/17/93 378 4/26/94 017
6/26/93 161

B1-R000-8025 % Building 1, Exterior, Roof Vent Only 001B 5/17/93 307 Ne data

B1-R000-8026' ) Building 1, Exterior, Roof Vent 001B 5/17/93 364 Not required
5/21/93 33

B1-R000-8028' 1) Building 1, Exterior, Roof Vent 001B 5/17/93 314 Not required
5/25/93 56

B1-R114-A00424) Building 1, Room 114, Cart 001B 5/5/93 255
5/6/93 288 7726/93 0.05

B1-R114-A00424) Building 1, Room 114, Cart 0028 5/6/03 516
5%6/93 300 7/26/93 3.1

BLRI4F114@ Building 1, Room 114, Floor Only 1 of 100's VO48B 5/3/93 238 7/26/93 21

Above 200
B1-R114-M003'¥ Building 1, Room 114, Perforatsd Stand Oniy 001B 5/4/93 239 7/26/93 56
Location

See footnotse at end of table.



Summary Table 5-1

{Continued)
Page 2 of 2
Location Location Net Wipe Data (dpmjcm?)
ID Name Grid Date (dpm/em?) Date Net
B1-R123-A001 24 Building 1, Room 123, Laboratory Bench 0028 2/23/93 656
1093 560 7126/93 13
B1-R123-Moo7( 1) Building 1, Room 123, Long Glass Storage 001R 2/23/93 512
1093 140 4/26/94 0.08
B2-R000-8013'Y Building 2, Exterior, Roof Vent 002B 4/16/93 333 7/26/93 12.1
B2-R000-8047'% Building 2, Exterior, West Pad 0028 4/19/93 272 /26193 0.44
B2-R000-X001(% Building 2, Exterior, North Wall 10378 3/25/93 227 No data
B2-R000-X001'% Building 2, Exterior, North Wall 10458 3/25/93 233 No data

“)Aruhndbuncl-mdandw. The July 1993 submittal provided both readings for completeness. Fi.nnlnodinpmunoudmadmbohvthemdmeIOOcmz
release criteria. These release criteria are conservative since they assume contamination is 100 percent removable.

(2)pArea had been cleaned and resurveysd. The July 1993 submittai providad both readings for completeness. Final readings are as noted and are below the 1,000 dpm/cm?
release critarin. These criteria were shown to be applicable based on wipe data indicating contamination to be fixed.

‘shwmhwmwmtmﬁhwm'mﬂ@hmmmlOOOdmecmznhuemunlmnpplwabh Survey data for these
meﬁmhlmdmzm«m

item removed from Nor hwest Property Area.

w'Nompodntaultfongﬁbﬁtmbommthmuwibdny(m crane rental required). However, since all wipe data taken for grid locations identified
mTubh&lnndT:Nob-zﬂmMnuthtnmbhmmnnwnumbh.u-mmtnm‘bhmmmmmnuneﬂmbhfortbmmmnndtbe1000
dpm/m release criteria are applicable. Dmbrthsoyﬂmmlbownwhwoﬂmtblmdpmlcm release criteria.



Locatyon

D

B1.P201-P201] Buiiding

B1.P202-E00! Building !

B1.P202-P202 Building 1,

Summary Table 5-2'*/

>

200 » Alpha > 60 dpm/em”
Fansteel Im

Muskogee, Oklahoma

f‘ax\y 1 of
)

Location N Wipe Data (dpmyjem®)

_Name rrid ____Date k em? Date

Platform 201, Platform ADBO3R 5/10/93
ANTB 510693
BOO2Z2B 5/10/93 4/26/94
ROOGH 51093 163 4776794
Platform 202, Transformer D01R
Platform 202, Floor ADOAR
ADOTB
ADO9R
AD1IB
BOOZB
ROO4R
BOOGR
BOORR
BG10OB
B0O12B
C0G1RB
B
B
Co09B
CO11B
DOGZR
DOO4B
DOO6B
DOOREB
E00IB
E003RB
E00HR
EOOTR
EO11B
FOO2R
F0O4B
FOO6R 6/12/93
FOORB 5/12/93
FOi19R 5/12/93

See footnote at end of table




.
Locaton Location
iD Name BT R
B1-P202.-P202 Building 1, Platform 202, Floor
{(Continued )
B 1L.LROOG. 3006 Building 1, Exterior, Roof Vent
»

B1-ROOO-S007

g 1. Exterior. Roof Vant

B1-R800-8008 Building 1, Exterior, Roof Vent
B1.-RONMG.S010 Building 1, Exterior, Roof Vent
B1-ROOD-80! ] Building 1, Exterior, Roof Scrubber
B1-R0O0O0D-8012 Building 1, Exterior, Roof Vant
B1-ROODO-S013 Buildin-, 1 Exterior, Air Conditioner

R1-ROOO-S015 Building 1, Exterior, Air Conditioner
B1-ROGO-83017 Building 1, Exterior, Roof Vent
R1.ROOO-SOIR Building 1, Exterior, Roof Hatch

See footnote at end of table

FO12B

GDOIB
GOOTR
GOO9R
HZB
HO04B
HOO6R
HOO8R
TTMER

0058

10078

iR

0028

001B

0018
00ZB
002ZB
0048

0058

001B

14/93

5/25/93

14/93

2493

17913
17793

17/93

1793

1/26/83

772693

4/26/94

4/26/94

4/26/94

4/26/94



Summary Table

Continued
- ) . f',g‘- lof 3
' Location Location MNet Wipe Data (dpm/cy W2
iD TN - LT U ) Grid ) Date __(dpm/cm*) Date Net
B1-RO00O-8019 Buikling i, Exterior, Air Conditioner M1B 17/9
R1-ROOC-8020 Building 1, Exterior, Roof Vent 001B 5'17/93 200) 472694 008
0038 5/17/93 79
B1-R0OGO-5S022 Building 1, Exterior, Roof Vent 0018 5/17/93 RH
B1-R0OODO.S023 Building 1, Exterior, Roof Vent 001R 571793 3 4/26/94 410
0028 5/17/93 179 4/26/94 0.10
B1-R000-8024 Building 1, Exterior, Roof Vent 0018 5/17/93 4/26/94 0 9%
0028 5/17/93
B1-ROO0D.-5026 Building 1, Exterior, Roof Vent 0048 2193 50
B1-ROOO-8027 Building 1, Exterior, Roof Vent 0018 65/17/93 171 4/26/94 008
2R w1793 160
B1-RODO-SO28 Building 1, Exterior, Roof Vent 001B 52593 56
R1-RD00O-8029 Building 1, Exterior, Roof Vent 0D01R 5/17/93 100
B 1-R000-8030 Building 1, Exterior, Roof Vent 001B 5/17/93 100
B1-R000-8031 Building 1, Exterior, Roof Vent 001B 5/17/93 179 4/26/34 0.17
B1-RO:MM-8032 Building 1, Exterior, Roof Vant 0018 61793 200 4/26/94 0.25
B1-R000.-8033 Building 1, Exterior, Air Condit‘~ner 003R 5/17/93 129 4/26/94 643
B1-ROMO-X001 Building 1, Exterior, North Wall A013B 3/29/93 7
AOTTR 51293 57
E002B 329935 72
' ENOGR 3/29/93 94
E010B 372993 6i
E026B 372993 67

See footnote at end of table




Summary Table 5-2

{Continued}
Page 4 of 37
Location Location Net Wipe Data (dpmjcm?)
ID Name Grid Date (dpmyem?) Date Net
B1-R000-X001 Building 1, Exterior, North Wall E034B 3/29/93 56
(Continued) E038R 329093 56
E046B 3720093 83
E050B 3/29/93 56
E054B 372993 72
E062B 372993 67
E070B 372993 o4
E074B 3/29/93 61
Z078B 32993 72
B1-R000-X002 Building 1, Exterior, East Wall ADO1R 5/13/93 86
A013B 5/13/93 114 4/26/94 025
E0108B 3/30/93 67
EO18B 3/30/93 67
E022B 3/30/93 61
E026B 3/30/93 67
E030B 30/93 89
E034B /3093 94
B1-R000-X003 Building 1, Exterior, South Wall A033B 6/12/93 100
ADG5R 5/12/93 57
E002R 37303 106 7/26/93 125
E010B 4/30/93 83
E014B 3/30/93 72
EC30B 3/30/93 78
E034B 3/30/93 67
E050B 3/30/93 122 42604 0.34
B1-R000-X004 Building 1, Exterior, West Wall E018B 3/29/93 56
E022B 3729093 61
E026B 32903 67
E030R 3293 61
E034B 3/30/93 67
B1-RO00-X005 Building 1, Exterior, Roof ADO1B 5/7/93 77
A0SR 5/1/93 7
ADO9B /193 100

See footnote at end of table.



Summary Table 5-2

(Continued)
Page 5 of 37
Location Location Net Wipe Data gdgﬂcng
D Name Grid Date (dpmicm?) Date Net

B 1-R00G-X 005 Building 1, Exterior, Roof AD13B 5/7/93 69
{Continued) A0O17B 5/7/93 69

A021B 5/7/93 Kii

A037B 577723 62

AD45R 5/7/93 62

AD48B K193 100

AO5TB 5/7/93 62

AD61B 5/7/93 69

AUB5RB 6/7/93 77

AOTTB 5/7/93 H4

AORSR H7/93 54

A093B 5/7/93 R5

E005B 5/1/93 7

E009B 5/7/93 192 4/26/94 0.17

E013B 57193 77

E029B 5193 H4

F033B 5/7/93 54

E037B 5/7/93 31

E041B H/7/93 92

E045B 51193 #2

E047B 5/1/93 85

EG57B 57793 62

E065B 57793 54

E085B 5/1/93 62

E089B 5/7/93 54

E093B 5/7/93 62

1013B 5/13/93 57

10338 513/93 100

1037B 5/13/93 71

16458 5/13/93 71

10498 6/13/93 107 4/26/94 0.01

10538 5/13/93 79

10618 65/13/93 587

1069R 51393 64

1077B 5/1393 K6

MO13B 5/13/93 57

See footnote at end of table.




Summary Table 5-2

(Continued)
Page 6 of 37

Location Location Net Wipe Data (dpmjem?)

I Name Grid Date (dpnyem?) Date Net
B1-R0O0OO-X005 Building 1, Exterior, Roof MO2iB 5/13/93 79
(Continued) M029B 5/13/93 57
MO033B 5/13/93 23
MO37B 5/13/93 71
M0538 5/13/83 64
MO61B 5/13/93 64
MOS5R 51393 57
MO069B 5/13/93 71
QO01B 5/13/93 71
Q0298 5/13/93 57
Q0378 6/13/93 57
Q0538 5/13/93 71
QOGIR 5/13/93 57
Q0778 5/13/93 71
U001B 5/13/93 79
U005B 5/13/93 R6
U009B 6/1393 64
U458 5/14/93 79
Uos1l 5/14/93 9
U065B 5/14/93 7
U069B 65/14/93 71
Y017B 5/14/93 57
Y0258 5/14/93 R6
Y033B 5/14/93 64
Yo£aB 5/14/93 64
Y0578 5/14/93 87
Y061B 5/14/93 57
Y0698 H5/14/93 64
Y0738 5/14/93 64
YOT7B /1493 R6
ACG05B 65/14/93 71

AC013B 5/14/93 107 4/26/94 .01
ACO017B 6/14/93 =3
ACO29B 5/14/93 64
ACO41B 5/14/93 7
AC0538 5/14/93 h4
ACO77B £/14/93 64

See footnote at end of table.




Summary Table 5.2
(Continued)

Page 7 of 37

Wipe Deta (dpmyem®)
Grid Date Date Net

B1-R0O00.X0056
(Continued}

B1-R108-D108

BI-R113-F113

B1-R113-M001

BI-R113-M011

B1-R114-A009

B1-R114-A011

BI-R114-A015

B1-R114-A017

BI-R114-A018

B1-R114-A026

B1-R114-A029

B1-R114-A032

B1-R114-A033

Bl-R114-A038

Building 1, Exterior, Roof

Building 1, Room 108, Drop Ceiling
Building 1, Room 113, Floor
Building 1, Room 113, Shelves
Building 1, Room 113, Desk
Building 1, Room 114, Storage Bine
Building 1, Room 114, Storage Bins
Building 1, Room 114, Storage Bins
Building 1, Room 114, Cabinet

Building 1, Room 114, Work Table

Building 1, Room 114, Shelves

Building 1, Room 114, Work Table

Building 1, Room 114, Work Table
Building 1, Room 114, Sheives

Building {, Room 114, Shelves

AGOO1B 5/14/93 57
AGO05B 5/14/93 71
AGO29B 5/14/93 64
AGO37B 5/14/93 64
AGO41B 5/14/93 86
AG0498 5/14/93 64
E005E 4/14/93 55
AD11B 4/16/93 57
001B 4/16/93 7%
D01B 4/16/93 64
0028 5/6/93 61
006B 5/6/93 56
0038 5/5/93 67
0028 5/6/93 61
001B 5/6/93 56
0028 5/6/93 89
001B 5/6/93 61
002B 5/6/93 89
001B 5/6/93 100
0028 6/6/93 56
002B 5/6/93 67
001B 5/6/93 6
003B 5/6/93 67

See footnote at end of table.




< Summary Table 5.2
{Continued)
Page 8 of 37
Location Location Net Wipe Data ]dgymzz
ID Name Grid Date (dpmjem?) Date Net
B1-R114-A038 Building 1, Room 114, Machinist’s Bench 001B 5/6/93 139 77/26/93 11.99
0028 5/6/93 139 7/26/93 16.49
0038 5/6/93 67
0604B 5/6/91 133 T726/93 649
B1-R114-A039 Building 1, Room 114, Work Table 0018 5/6/93 72
0028 5/6/93 133
B1-R114-A050 Building 1, Room 114, Parts Bin 0058 57193 83
B1-R114.A052 Building 1, Room 114, Pipe Rack 00iB §7/93 72
Bi-R114-A06] Building 1, Room 114, Fan 001B 5/7/93 56
B1-R114-A962 Building 1, Room 114, Storage Rack 0028 5/12/93 53
005B 5/12/93 59
0068 5/12/93 82
0108 5/12/93 53
B1-R114-C114 Building 1, Room 114, Ceiling U001B 4/22/93 67
U045B 4/22/93 67
Y0258 4/722/83 58
B1-R114-E004 Building 1, Room 114, Arc Welder 0018 5/4/93 89
B1-R114-E008 Building 1, Room 114, Drill Press 0018 £/4/93 61
B1-R114-E026 Building 1, Room 114, Drill Press 0028 5/4/93 117 7726/93 454 ‘
B1.R114-F1142 Building 1. Room 114, Floor A015B 4/29/93 53
JOORB 4/30/93 91 \
K007B 4/30/93 59 |
K015B 4/30/93 101 }
MO00TB 4/29/93 82 |
MO0258 4/29/93 71 |
M0318 4/29/93 65 |
M0338 4/29/93 94 |
\
\
\
|

See footnotes at end of table.



Summary Tabie 5-2

(Continued)
Page 9 of 37
Location Location Net Wipe Data gdgx_rgcmz)
ID Name Grid Date (dpm'em?) Date Net
Bi-R1i4-F114 Building 1, Room 114, Floor M04138 4/29/93 59
(Continued) MO43B 4/29/93 59
M049RB 4/29/93 54
MO051B 4/29/93 100
M053B 4/29/93 106
MO055B 4/29/93 59
M0588 4/29/93 65
MO61B 4/29/93 59
NO0OZB 4/29/93 106 /26/93 062
NOO4B 4/29/93 59
NOO6B 4/29/93 71
NOOSB 4/29/93 71
NO1OB 4/29/93 53
NO20B 4/29/93 88
N022B 4/30/93 112
NO26B 4/30/93 65
NO28B 4/30/93 153
NO30B 4/30/93 100
NO3ZB 4/30/93 106 7/26/93 11
NG34E 4/30/93 53
NO38RB 4/30/93 76
NC40B 4/30/93 65
N0456B 4/30/93 118
NO48B 4/30/93 B8
NO50B 4/30/93 147
NO052B 4/30/93 94
NO056B 4/30/93 128
NO58B 4/30/93 53
0001B 4/30/93 94
00038 4/30/93 71
00058 4/30/93 71
00198 4/30/93 53
00258 4/30/93 106 7/26/93 2.66
00278 4/30/93 82
00298 4/30/93 59
00318 4/30/93 71

See footnotes at end of table.



Summary Table 5-2

(Continued)
Page 10 of 37
Location Location Net Wipe O sta (dpmjcm”)
ID Name Grid Date (dpm/cm?) Date Net
B1-Ri14-F114 Building 1, Room 114, Floor 00338 4/30/93 7
(Continued) 00358 4/30/93 88
00378 4/30/93 53
00398 4/30/93 59
00458 4/30/93 76
00478 473093 118
00498 4/30/93 100
0051B 4730193 118
0053B 4/30/93 112 7/26/93 1.32
00558 4/30/93 112
0057B 4/30/93 71
00618 4/30/93 53
POOGB 4/29/93 62
POOSB 4/29/93 54
P010B 472993 7
PO1ZB 4/29/93 62
POI4B 4/29/93 54
PO24B 4/29/93 69
P030B 4/29/93 77
PO34B 4/29/93 77
PO36B 4/29/93 115
PO4ZB 4/29/93 92
P044B 4729193 115
PO46B 42993 123 7726/93 2.37
PO4SB 4/29/83 138
PO50B 4/29/93 168
P0528 4/29/93 108
PO54B 4/29/93 85
PO56B 4729193 123 7/26/93 079
PO5AB 4/29/93 92
POGOB 4729193 108
Q0018 4/29/93 54
Q007B 4/29/93 77 |
QO11B 429783 54 |
Q0138 4/29/93 69 |
QOI7B 42993 85 |
Q27B 4/30/93 100 |

See footnotes at end of table.



Page 11 of 37

Location Location Net Wipe Data !dgx_xgcmzz
14 Name Grid Date (dpg,’_cg_nz) Date Net
BL-R1I4-Fll4 Building 1, Room 114, Floor QO031B 4/30/93 62
(Continued) Q033B 4/30/93 77
Q037B 4/30/33 69
Q0398 4/30/93 62
Q043B 4/30/93 54
Q0478 4/30/93 77
- 49B 4/30/93 62
QU518 4/30/93 162
Q0538 4/36/93 177 7726/93 0
Q0578 4/320/93 85
Q0598 4/30/93 85
QO61B 4/30/93 108
ROOGSB 4/30/93 i
RO12B 4/30/93 54
R0O14B 4/30/93 69
RO16B 4/30/93 138
ROIBB 4/30/93 115
R0208B 4730/93 54
RO26B 4/30/63 i}
RO30B 4/30/93 69
RO36B 4/30/93 H4
RO38B 4/30/93 62
RO40CB 4/30/93 69
R044B 4/30/93 54
RO46B 4/30/93 123 7/26/93 2.37
RO48RB 4/30/93 69
RO50B 4/30/93 115
RO52B 4/30/93 92
RO54B 4/30/93 62
RO56B 4/30/93 4
RO58B 4/30/93 62
S001R 4/30/93 54
S007B 4/30/93 77
80138 4/30/93 100
8017B 4/30/93 69
80218 4/30/93 69
8027B 4/30/93 69

See footnotes at end of table.



Summary Table 5-2

{Continuad)
Page 12 of 37
Location Location Net Wipe Data igm{cmz)
1D Name Grid Date (dpmyem?) Date Net
B1-R114-F114 Building 1, Room 114, Floor S031B 4/30/93 i
(Continued) S037B 4/30/93 69
80398 4/30/93 69
S041B 4/20/93 7
S0458 4/30/93 54
SM47B 4/30/93 108
S0498 4/30/93 69
5051B 4/30/93 108 7/26/93 0.91
80538 4/30/93 62
S055B 4/30/93 7
S057B 4/30/93 77
S0598 4/30/93 62
S061B 4/30/93 69
TO10B 4/30/93 71
TO12B 4/30/93 82
T614B 4/30/93 171
TO16B 4/30/93 118
TO18B 4/30/93 53
TO208 4/30/93 82
T0348 5/3/93 72
TO42B 5/3/93 89
T044B 5/3/93 156
TO468 5/3/93 67
TO48B 6/3/93 128 7:.26/93 1.83 |
TO50B 5/3/93 106 l
TO52B 5/3/93 72
TOS8B 5/3/93 78
TO60B 5/3/93 89
U001B 4/30/93 54
U013B 4/30/93 85 |
U017R 4/30/93 h4 |
U0358 4/30/93 69
U037B 4/30/93 85
UO41B 5/3/93 138
U045B 6/3/93 62
U047B 6/3/93 154
U0498 5/3/93 92

See footnot+e st end of table.



Summary Table 5-2

(Continued)
Page 13 of 37
Location Location Net _ Wipe Data (dpmjem?)
D Name Grid Date {dpmye 22 Date Net
BiI-R114-F114 Building 1, Room 114, Floor Ue51B 5/3/83 92
(Continued) U053B 5/3/93 131 7/26/93 1.10
U0578B 5/3/93 169
U0s9B 5/3/93 100
VO10B 5/3/92 77
VO12B 5/3/93 54
V0168 5/3/93 77
VO18B 5/3/93 §9
V0208 5393 108
V032B 5/3/93 108 7/26/93 0
V0348 5/3/93 62
V0368 5393 54
VO38B 5/3/93 @2
VO40B 5/3/93 R5
V0428 5/3/93 54
VO44B 5/3/93 69
V0468 53/93 123
V0508 5/3/93 92
V0528 5/3/93 108
V0548 5/3/93 146 7/26/93 363
VO56B 5/393 131
V0588 5/393 54
V0508 5/3/93 69
w0138 5/3/93 51
WO017B 5/3/93 67
w0198 53/93 72
WO029B 5/3/93 87
W039B 5/3/93 82
WO047R 5/3/93 62
W049B 65/3/93 82
WO051B 5/3/93 123
W053B 5/3/93 77
WO057B 5/3/93 62
X008B 5393 17
X012B 5/3/93 56
X014B 53/93 72
X0188 5/3/93 94

See footnoize at end of table.
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