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To: "NRC-HQ, Elaine" <esb~nrc.gov>
Date: 2/26/04 3:49PM
Subject: EA sections with corrected data and text
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Elaine;
The attached zip file contains the 12 pages of text, figures and tables excerpted from the license renewal
application that address the EA information. The Word file was quite large due to the tables and figures
imported from Excel and other sources, so I zipped it to reduce the size. The data have been checked
and corected, and the text now discusses the data relative to their respective limits. Note that gross alpha
and beta limits are not available for surface water samples, so the results from isotopic analyses of those
samples are discussed in the text (all are very.low and indicate no presence of licensed material).
-Bob

CC: "Tim Knapp" <Timothy Knapp@cabot-corp.com>, "Schoenfelder, Robert P."
<R.Schoenfelder@WestonSolutions.com>



Environmental Monitoring

The Environmental Monitoring Program measures radiological conditions in air, water, and
wastes at the Boyertown facility, along its site boundaries, or at effluent release points. Surface
waters, sediments, ground water, and air samples are collected on a regular frequency not less
than quarterly. Samples are analyzed for pertinent radionuclide concentrations and the results
compared to administrative and regulatory limits, as well as past results to identify potential
trends. Sampling locations have been selected to monitor background conditions near the facility
and conditions along the site boundary at points of expected maximum potential releases to the
environment, such as downwind, down gradient, and downstream from the plant. Other
significant locations, such as the nearest occupied residence, may also be designated for sampling
if there is potential impact from the site. Sampling frequency and analyses have been selected to
determine if CSM is in compliance with license or permit conditions, and to identify trends that
could eventually result in non-compliance if not corrected.

The individual components of the environmental monitoring program are described in the
following text and summarized in Table 10-1, below. Monitoring locations are shown on the site
drawing provided in Figure 9-1.

* Passive radon monitoring devices measure concentrations in air at the site boundaries.

* Air particulate samples collected at background and downwind site boundary locations.

* Surface water and sediment samples collected at upstream, and downstream locations.

* Ground water samples collected at locations that are up gradient from the site
(background), and down gradient from site locations where the largest quantities of
radioactive material are stored.

Table 10-1. Summary Table of Environmental Monitoring Programs,
2003 License Renewal

Sample No. of Analytical Sample Type Type of Analysis
Medium Stations Frequency

Air 4 Semi-monthly Continuous fluoride

Air 3 ek y Continuous ros alpha/quarterly isotopic

Air 4 Quarterly Continuous radon (track-etch)

Sediment 2 Quarterly Grab natural uranium, radium-226,
and radium-228

Surface Water 2 Quarterly Grab natural uranium, radium-226,
and radium-228

Ground Water 7 Quarterly Grab natural uranium, radium-226,
and radium-228

The data in the summary table do not concur with information in the last license renewal
application of the associated Environmental Assessment (EA, 1996) for two reasons. First, the
analytical parameters represented in this table address only the requirements that apply to this
license, and they include only the measurements that were recommended during the most recent
annual ALARA Review of the site radiological programs. CSM acquired concurrence from the
NRC that the types of analyses listed in the table are adequate to track and document license



conditions at the site. Second, the EA for the last license renewal application (1996) erroneously
included the outfall at West Swamp Creek as a surface water sampling location. Thus, the
number of surface-water sampling locations is correctly identified in this table, above.

Text and tables provided in the following sections provide summaries of the environmental
monitoring results from recent years. The data are compared to applicable regulatory limits and
compliance is evaluated for each type of data.

Ambient Air Monitoring

Ambient air is currently sampled around the site for gaseous and particulate effluents. The
Walker Road location is in the predominantly upwind direction from the plant and serves as a
background location. The others are downwind of plant operations and typically along the site
boundary. Three locations are monitored weekly for gross alpha activity and quarterly for
isotopic concentrations. Four locations are monitored semi-monthly for ambient fluoride. Four
locations are monitored quarterly for radon.

Radiological contaminant concentrations at the downwind site boundary air sampling stations are
summarized for the period from 1999 through 2003 in Table 10-2. These results are calculated
from the isotopic analyses of air filters composited for each quarter of a year and are compared to
a concentration limit calculated from the relevant values in 10 CFR 20, Appendix B, Table 2.
Each quarterly value is compared to the annual average concentration limit and the resulting
percentage is presented. The maximum value represents 27% of the concentration limit, and 33
of the remaining 41 values are at or below 10% of the concentration limit. These data, along with
the fact that doses from external sources measured at the site boundary are less than 2 mremlhour,
demonstrate compliance with the annual dose limits in 10 CFR 20.1302(b)(2).

It is worth noting that the isotopic ratios found in these environmental air particulate samples
represent typical weathered soils, not the ores or residues that are handled at the plant. Thus, the
results probably are influenced more by resuspended soils than releases from the plant operations.
Both of these downwind locations are near County Line Road, and public traffic on that paved
road resuspends much of the dust that is collected by those samplers, resulting in higher dust
levels than would be present from plant activities only.

Table 10-2. Summary of Background-Corrected Ambient Air Samples

County Line Road Boiler House

Effective Average Fraction of Average Fraction of
AEC* for 10 effluent Effective AEC effluent Effective

mrem/ concentratio (%) concentration AEC (%)
Quarter year:(pCi/ml) n (pCi/ml) (PCi/ml)

1-99 6.45E-15 6.1E-16 9 3.1E-16 5

2-99 6.45E-15 7.6-16 12 3.2E-16 5

3-99 6.45E-15 4.3E-16 7 9.6E-17 1

4-99 6.45E-15 7.0E-17 I 2.9E-16 4

1-00 6.45E-15 6.7E-16 10 4.0E-16 6

2-00 6.45E-15 4.0E-16 6 4.7E-16 7

3-00 6.45E-15 6.0E-17 I 9.8E-17 2



County Line Road Boiler House

Effective Average Fraction of Average Fraction of
AEC* for 10 effluent Effective AEC effluent Effective

mrem/ concentratio (%) concentration AEC (%)
Quarter year:(pCi/ml) n (pCi/ml) (PCi/ml)

4-00 6.45E-15 5.8E-16 9 2.7E-16 4

1-01 6.45E-15 6.3E-16 10 nd 0

2-01 6.45E-15 5.3E-16 8 8.OE-16 12

3-01 6.45E-15 2.9E-16 4 3.9E-17 l

4-01 6.45E-15 I.9E-17 0 nd 0

1-02 6.45E-15 4.9E-17 I 7.1E-17 1

2-02 6.45E-15 1.7E-16 3 3.2E-16 5

3-02 6.45E-15 4.2E-16 6 nd 0

4-02 6.45E-15 8.9E-16 14 5.6E-16 9

1-03 6.45E-15 1.4E-15 22 8.1E-16 13

2-03 6.45E-15 2.4E-17 0 3.1E-16 5

3-03 6.45E-15 9.7E-16 15 1.7E-15 27

4-03 6.45E-15 4.7E-16 7 5.9E-16 9

AEC = average effluent concentration.
nd = not detected; negative value after background correction.

Table 10-3 presents the worst-case doses to the general public calculated from the air effluent
monitoring results collected at the downwind site boundary. The calculated doses are compared
to the 10 mrem/year limit established by the "Constraint Rule" in 10 CFR 20.1101 and
Regulatory Guide 4.20, Constraint on Release of Airborne Radioactive Material to the
Environment for Licensees Other Than Production Reactors, December 1996. The results in
Table 10-3 demonstrate that a worst-case scenario in which a member of the general public might
be present at the downwind Boyertown site boundary on a full-time basis would result in a dose
well below the limit.

Table 10-3. Annual Doses at Site Boundary Calculated from Air Effluent Data for
Comparison to 10 mremlyear Constraint Limit (mremlyear)

Year County Line Road * Boiler House
1999 0.72 1.78

2000 0.66 0.48

2001 0.57 0.32

2002 0.59 0.37

2003 1.12 1.32

The results of the environmental monitoring for fluoride are summarized in Figure 10-1 for the
period 1999 through 2003. During this time period there have been no results that exceeded the
Commonwealth of Pennsylvania fluoride standard of 5 Itg/m3.



Cabot Performance Materials Ambient Air Fluoride Concentration
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Figure 10-1. Average ambient air fluoride concentrations.

Results of track-etch monitoring of radon concentrations at site boundary locations are provided
in Table 104, below. Results do not exceed the limit of 10 pCi/L provided in 10 CFR 20,
Appendix B, Table 2 for radon-222 and its decay products.

Table 10-4. Results of Quarterly Radon Monitoring at the Plant Site Boundary
(pCi/L)

Quarter County Line Road' SE Fenceb Bldg 16 Lab' EN

1-99 1.5 2.8 0.4

2-99** 0.6 1.4 0.2

3-99** 0.5 1.4 0.2

4-99 0.5 1.2 0.2

1-00 0.6 1.6 0.3

2-00 1.4 1.5 0.7

3-00 0.2 0.9 0.8

4-00 0.5 1.0 0.5

1-01 0.5 1.0 0.5

2-01 0.9 1.2 1

3-01 0.6 1.2 0.3

4-01 1.4 1.2 0.9



1-02 2.1 1.2 1.1

2-02 2.1 1.2 1.1

3-02 2.5 1.0 1.3

4-02 1.0 1.4 1.2

1-03 0.5 0.2 0.2

2-03 0.7 0.7 0.7 0.3

3-03 2.1 1.6 1.4 1.5
a The County Line Road location was positioned at Bldg 89 prior to the second quarter of 2003.
b The SE Fence location was established in the second quarter of 2003.
c The Bldg 16 location was positioned at Bldg 10 prior to the second quarter of 2003.

Forage Crop Sampling

Under a determination by the NRC in 1996 and as stipulated in the 1996 EA, CPM no longer
performs forage crop sampling. Attacbment C provides copies of letters documenting the 1996
determination by the NRC and notification from CSM to the NRC in 2002 verifying that forage
crop sampling was terminated as a result. The chart referred to in the notification letter from
CPM appears as Figure 10-2, above

Surface Water and Sediment Sampling

The average alpha and beta emitter concentrations of the upstream sediment sampling for 1999
through 2003 are 7.6 and 21.7 pCi/g, respectively, allowing for no contribution from samples that
were below detection limits. The average downstream concentrations of alpha and beta emitters
for the same time period are 6.7 and 21.8 pCi/g, respectively. There is not much variability in the
values for either parameter, and there is no significant distinction between the average
concentrations at upstream and downstream monitoring locations. None of the recorded
concentrations have exceeded CSM's 100-pCi/g action level for sediment samples. The data for
water and sediment analyses are summarized in Tables 104 and 10-5.

The liquid waste treatment system generates liquid and solid streams that have a very limited
potential to contain radioactive material. The liquid stream is routed to lagoon 5, then to lagoon 6
for final pH adjustment, and then released from outfall 001 to WVest Swamp Creek. The water
flow rate through the outfall is monitored continuously under the NPDES program. Outfall 001
has been monitored quarterly and analyzed for isotopic U and Th and gross beta activity. Action
levels for uranium and thorium are 15 and 1.5 pCi, respectively, and results have been at or below
detection limits and have not exceeded the action levels during this period. Actions in case limits
are exceeded may include re-analysis, investigation and correction of cause, and verification of
correction. Current minimum detection levels are reported as 1.0 pCi/l or better for isotopic U
and Th. The variability and range of results from surface water samples are represented by the
data in Table 104. Gross beta values at Outfall 001 and for the 3rd quarter of 2002 at the
downstream location appear elevated due to potassium-40 that occurs naturally in the potassium
chloride that is added during the tantalum salt conversion process, and does not indicate the
presence of licensed material.



Table 10-4. Gross alpha and beta results (pCi/g) for upstream,
downstream, and ouffall monitoring locations

Upstream Downstream Outfall 001

Year- Gross Gross Gross Gross Gross Gross
Quarter Alpha Beta* Alpha Beta* Alpha Beta*

1-99 nd nd nd nd 210 nd

2-99**

3-99**

4-99 nd nd nd nd nd 15

1-00 nd nd 3.4 nd nd nd

2-00 nd nd nd 74.6 nd nd

3-00 nd nd nd 65.3 nd 4220

4-00 nd nd nd 39.7 nd 3970

1-01 nd nd nd 137 nd 3160

2-01 nd 61.8 nd 107 nd 793

3-01 nd 3.33 nd 88.2 nd 4090

4-01 1.02 1.98 3.59 77.3 nd 4470

1-02 nd nd nd 98.3 nd 4010

2-02 0.971 1.51 3.18 148 54.9 3370

3-02 nd 2.1 nd 422 nd 3350

4-02 nd 10.4 nd 12.5 nd 2260

1-03 nd nd nd nd nd 1700

2-03 nd nd nd nd 13.8 1650

3-03 nd nd nd 93.2 nd 2640
'Gross Beta results include contribution from K-40.
**No data are available from these quarters due to the departure of the RSO
acquiring a replacement.

and the difficulty in

Table 10-5. Gross alpha and beta results (pCi/g) for sediment in upstream
and downstream monitoring locations

Upstream Dowinstream

Year-Quarter Alpha Beta' Alpha Beta'

1-99 5.4 1 6.4 0.91

2-991

3 _99b

4-99 19 0.85 6.2 0.86



1-00 8.4 1.2 10 0.99

2-00 5.04 27 5.99 25

3-00 nd 23.1 3.56 20.8

4-00 12.5 31 4.48 19.2

1-01 3.72 24.4 nd 25.7

2-01 7.63 28.6 4.59 27.8

3-01 3.67 26.1 3.7 22.6

4-01 6.47 29.4 10.1 34.8

1-02 2.85 22.9 6.02 21.2

2-02 8.29 28.6 8.04 34.1

3-02 7.5 26.3 6.9 22.8

4-02 5.53 27.3 5.59c 27.4c

1-03 10.6 21.8 6.92 29

2-03 8.65 25.9 10.8 23.1

3-03 6.89 23.3 8.06 33.9

Gross beta results include contribution from Ki40 associated with process chemicals.
b No data are available from these quarters due to the departure of the RSO and the

acquiring a replacement.
C Results presented from reanalysis of samples on 3/6/03.

difficulty in

Groundwater Monitoring

CSM recently consulted with a groundwater expert to determine the optimum locations for all
wells based on a refined (2000) groundwater flow conceptual model. The findings are presented
in a report titled "Technical Basis for the Location and Screen Interval of Groundwater Monitor
Wells at Cabot Performance Materials Corporation Boyertown, Pennsylvania Plant" (August 9,
2002) provided in Appendix C. That report was reviewed by the NRC and generated no
comments or revisions. CSM is committed to maintaining its groundwater-monitoring program
while incorporating the recommendations and revisions contained in that document. Minor
changes in the selection of wells to be monitored using wells that currently exist at the site will be
incorporated into the program upon renewal of this license.

CSM re-developed the MMW-3 well, replaced the bladder inside the well, and replaced the
wellhead in 2002. In addition, in the summer of 2002 CSM completed a $250,000 project to
redirect the sheet run off from around the bulk storage bins. Groundwater monitoring results for
the past 5 years are summarized below in Tables 10-6 and 10-7.

Table 10-6. Ground water monitoring results (pCi/L) for Facility wells

Year - Gross Alpha Gross Beta
Quarter MW-1a I MW-2 I MW-3 I MW-4 MW-1 I MW-2 I MW-3 I MW-4



1-99 nd 5.8 nd 4.2 nd nd nd nd

2-99*

3-99*

4-99 nd nd nd nd nd nd nd 21

1-00 3.7 7.6 nd 3 nd nd nd nd

2-00 4.4 nd nd nd nd nd nd 32.7

3-00 6.99 9.86 4.24 nd 6.01 nd 4.73 39.2

4-00 4.62 4.01 nd 1.99 nd 4.98 7.58 43.1

1-01 4.34 3.01 nd nd nd nd nd 36.2

2-01 7.52 nd nd nd nd nd nd 45.5

3-01 5.04 7.12 1.12 nd 3.37 nd nd 52.3

4-01 8.36 11.5 16.9 nd 6.52 nd 21.3 49.8

1-02 6.88 8.81 2.71 nd nd nd nd 36.7

2-02 5.59 10.8 nd nd 4.13 4.18 3.9 41

3-02 6.66 6.43 nd nd nd nd nd 46.1

4-02 nd nd nd nd nd 4.31 3.18 40.9

1-03 5.52 9.06 nd nd nd nd nd 36.1

2-03 4.77 7.3 nd nd 2.41 5.61 nd 39

3-03 4.92 5.54 nd nd nd nd nd 44

* No data are available from these quarters due to the departure of the RSO and the
difficulty in acquiring a replacement.

Table 10-7. Ground water monitoring results (pCi/L) for Bulk Storage Bin wells

Year - Gross Alpha Gross Beta
Quarter MMW-I MMW-2 MMW-3 MMW-4 MMW-5 MMW-1 MMWV-2 MMW-3 MMW-4 MMW-5

1-99 nd nd 7.8 nd 7 nd nd nd nd nd

2-99*

3-99*

4-99 nd nd 45 nd nd nd 8 63.00 nd nd

1-00 2.1 3.2 6.5 nd nd nd nd nd nd nd

2-00 2.01 4.03 29.8 4.01 10.1 5 nd 11.50 nd 4.55

3-00 nd 2.95 9.55 6.84 4.68 nd nd nd nd nd

4-00 41.8 4.33 11.5 nd 6.04 nd nd nd nd nd

1-01 nd 3.99 20.6 nd 7.21 nd nd 10.60 nd 4.28

2-01 nd 5.08 14.15 nd 10.2 nd nd 10.46 nd nd

3-01 2.55 5.26 14.8 2.13 7.12 2.99 nd 9.29 2.68 2.91



4-01 1.79 2.81 14.3 4.05 7.96 nd 5.08 6.22 nd 4.56

1-02 3.3 9.08 14.8 11.3 12.2 nd nd 30.80 4.20 56.50

2-02 nd 5.02 13.1 nd 7.61 5.93 nd 5.36 nd nd

3-02 nd 5.34 9.87 4.64 10.8 nd nd nd nd 5.07

4-02 2.45 4.89 7.73 5.78 7.74 2.62 3.55 8.02 6.72 3.23

1-03 nd 3.65 12.1 4.87 6.56 nd nd 4.42 nd 2.06

2-03 nd nd 12.2 3.59 7.62 nd nd 4.97 nd 3.64

3-03 nd 3.65 12.3 nd 9.76 nd nd 5.46 nd nd
* No data are available from these quarters due to the departure of the RSO and the difficulty

in acquiring a replacement.

ADDITIONAL PROGRAM INFORMATION

Land Use Survey

A recent survey of the area within a 5-mile radius of the CPM facility indicates little change in
the demographics of the Boyertown area. The primary land use is still farming to support dairy
herds. One new residential development has started construction 2 miles southeast of the plant.
It is estimated that the builder will erect 60 houses within this development.

Climatology and Meteorolgy

CSM collected weather data from September 1999 to June 2002 using a DAVIS - Weather
Monitor II weather station unit. The meteorological data collected on site includes air
temperature, relative humidity, wind speed, wind direction, and barometric pressure. Collected
data was stored in hourly increments. Rainfall data for this time period were acquired from the
National Climatic Data Center, a product and service information center provided by the United
States National Oceanic and Atmospheric Administration (NOAA).

On June 28, 2002, CSM installed a WeatherLogm Weather Monitoring System. This new
system monitors air temperature, relative humidity, dew point, barometric pressure, wind
direction, wind speed, and rainfall. Located in CSM's security and main communications center,
this weather monitoring system is equipped with real-time weather condition monitoring to be
used during emergency response in the event of a spill or release. The new system is also
equipped with a 4 to 20-milliamp signal-output that is received by CSM's central environmental
monitoring system. All weather station parameter data points are then stored for future use.

The mean monthly temperatures and extremes are shown in Table 10-8. The maximum-recorded
temperature during the period of record was 100.2 degrees F and the minimum was 3.8 degrees F.
The annual mean temperature for the period of record was 52.8 degrees F based on the data
collected on site.



Table 10-8. Mean and extremes of monthly average temperature (OF)

Month Monthly Mean Monthly Maximum Monthly Minimum

January 30.1 68.2 3.8

February 34.5 64 6.6

March 41.9 80.8 16.2

April 53.1 94.1 26.2

May 62.4 97.7 34

June 71.8 98.9 42.3

July 71.5 96.6 37.3

August 73.3 100.2 41.3

September 63.7 91.4 34.6

October 52.4 84 25.2

November 44.6 70.7 17.7

December 33.7 70.4 7.4

The mean monthly temperatures and extremes are shown in Table 10-8. The maximum-recorded
temperature during the period of record was 100.2 degrees F and the minimum was 3.8 degrees F.
The annual mean temperature for the period of record was 52.8 degrees F based on the data
collected on site.

Table 10-9. Mean, maximum daily and monthly mean rainfall.

Average Maximum Average
Month Daily Rainfall Daily Rainfall Monthly Rainfall

January 0.1 1.04 3.02

February 0.1 0.92 1.7

March 0.2 3.07 4.93

April 0.1 1.73 3.63

May 0.2 3.92 5.79

June 0.1 1.8 3.92

July 0.1 1.41 3.72

August 0.2 2.83 5.18

September 0.2 5.21 5.97

October 0.1 1.41 1.92

November 0.1 1.29 2.2

December 0.1 2.05 3.55

Precipitation data from September 1999 to June 2002 were acquired through NOAA at the
neighboring town of Bechtelsville, Pennsylvania (40 degrees 23' N / 75 degrees 37' W). These



data are summarized in Table 10-9. The annual mean precipitation was 45.53 inches. The
maximum daily rainfall took place on September 17, 1999.

Wind direction data were recorded in hourly increments. Calm wind speed (which resulted in a
non-detectable wind direction) was observed approximately 30% of the total observed time. The
remaining 70% of observed wind directions are shown as the total detectable wind direction
observations, as shown in Figures 10-2 and 10-3. The predominant wind direction group was
north to west-northwest, which was observed 45% of the observed time.
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Figure 10-2. Wind Direction as a percentage of total time with wind.
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