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EXECUTIVE SUMMARY and INDEX

This document provides a detailed report of the Beaver Valley Power Station (BVPS)
Radiological Environmental Monitoring Program (REMP). During the report period, samples of
air, water, shoreline sediment, milk, fish, food crops, feed crops, vegetation, and direct radiation
(in the vicinity of the BVPS site) have been measured, analyzed, evaluated, and summarized.
The results of the REMP are intended to verify that BVPS effluent releases, performed in
accordance with the BVPS Radiological Effluent Technical Specification (RETS) program, do
not impact the environment with measurable concentration of radioactive materials and/or levels
of radiation that are higher than expected.

Pre-operational REMP (1974 - 1975):

A pre-operational REMP program was performed during the period 1974 through 1975. At that
time, samples were collected and analyzed to determine the amount of radioactivity present in
the environment prior to BVPS operation. The resulting values are considered a “baseline” to
which current sample analyses can be compared. A summary of the pre-operational data is
summarized in Table 2-3 of this report.

Operational REMP (1976 — Present):

The operational REMP program was initiated during calendar year 1976 and continued through
the report period. During the past thirty-two (32) years, radiation and radioactivity in the
environment was monitored within a 10-mile radius of the site. A description of the operational
REMP program is outlined in Table 2-1 of this report. In general, two (2) types of samples were
collected during the report period, and are described as follows:

e Control Samples: These samples are collected from areas that are beyond measurable
influence of BVPS operation, and are used as reference data. Normal background radiation
levels, or radiation present due to causes other than BVPS operation, can thus be compared
to the environment surrounding the BVPS site. During the report period, three hundred
nineteen (319) analyses were performed on samples from the control locations. In addition,
eight (8) analyses were completed for TLDs at the control locations. Results of the analyses
from the control locations are summarized in Table 2-2 of this report.

e Indicator Samples: Indicator samples are collected to determine the radiological impact of
BVPS operation in the environment. These samples are collected from various locations
near the BVPS site. At a minimum, the samples are collected from areas where the BVPS
contribution would indicate the most significant radiological impact. During the report
period, one thousand three hundred sixty (1360) analyses were performed on samples
collected from more than ninety (90) indicator locations. In addition, five hundred (500)
analyses were completed for TLDs at the indicator locations. Results of the analyses from
the indicator locations are also summarized in Table 2-2 of this report.

Current analysis results from the indicator samples are compared to both current control sample
values and the pre-operational baseline to determine if changes in radioactivity levels are
attributable to station operations.
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Special Report Requirements:

A Special Report shall be submitted to the Nuclear Regulatory Commission when the level of
radioactivity in an environmental sampling medium exceeds the limits specified in Offsite Dose
Calculation Manual (ODCM) procedure 1/2-ODC-3.03, Attachment Q Table 3.12-2.

A Special Report shall also be submitted when the results of the following calculation are >1.0.
This calculation is performed when more than one radionuclide is detected in the sampling
medium:

Concentration (1) 4 Concentration (2) +... > 1.0
Limit Level (1) Limit Level (2)

Summary:

Based on the analytical results of environmental samples, the reporting levels were not exceeded
during the report period.

Positive results attributable to the BVPS operation were consistent with station data of
authorized radioactive discharges and were within limits permitted by the NRC license and the
ODCM. Other radioactivity detected was attributable to naturally occurring radionuclides,
previous nuclear weapons tests, other man-made sources, and to the normal statistical fluctuation
for activities near the Lower Limit of Detection (LLD).

During the report period, the radioactive effluent releases from the BVPS site did not exceed the
limits identified in the BVPS Operating License Technical Specifications, and/or the ODCM.

The National Academy of Sciences 1990 BEIR Report shows that the typical dose to an
individual from background (natural radiation exposure including radon) is an estimated average
of 296 mrem per year. During the report period, the average individual population dose (for 4
million people) from BVPS operation was much less than <1 mrem. Therefore, the average
individual population dose was not affected from BVPS operation.

Analytical results are divided into the following exposure pathways:

e Airborne Exposure Pathway: The airborne exposure pathway includes airborne radioiodine
and airborne particulates. The results during this report period were similar to previous
years. There was no notable increase in natural products and no detectable fission products
or other radionuclides in the airborne particulate media during the year.

¢ Direct Exposure Pathway: This pathway measures environmental radiation doses by use of
Thermo-Luminescent Dosimeters (TLDs). The results of TLD processing have indicated a
stable trend and compare well with previous years.
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Ingestion Exposure Pathway: The ODCM requires this pathway to include samples of
milk, fish, and foodcrops (leafy vegetables).

For milk samples, Strontium-90 (attributable to past atmospheric weapons testing), was
detected at levels similar to those of previous years. The gamma spectrometry analyses only
indicated positive results for naturally occurring Potassium-40 at average environmental
levels. No other radionuclides were identified.

The fish samples indicated below LLD levels in each of the sample analyses.

Foodcrop (leafy vegetation) samples indicated naturally occurring Potassium-40 at average
environmental levels.

Waterborne Exposure Pathway: The ODCM requires this pathway to include samples of
drinking water, ground (well) water, surface (river) water and river sediment.

Water samples were analyzed for tritium and gamma-emitting radionuclides. Tritium was
not identified in any of these water samples. Iodine-131 analysis of drinking water indicated
positive analyses, but the values were consistent with Iodine-131 at the upstream surface
(river) water control location, and was not due to liquid effluent releases from BVPS.

Sediment samples were collected from upstream of the site, at the discharge point of BVPS
liquid effluent releases, and downstream of the site. Analysis of samples indicated naturally
occurring radionuclides Potassium-40, Thallium-208, Bismuth-214, Lead-212, Lead-214,
Radium-226, and Actinium-228 in all results. The analyses also indicated Cesium-137, but
the values were consistent with Cesium-137 at the control location, and most likely due from
previous nuclear weapons tests. Cobalt-58 and Cobalt-60 were identified in some of the
samples that were obtained at the shore line of the main outfall facility. This is not unusual,
because the BVPS site discharges Cobalt-58 and Cobalt-60 in liquid waste effluents. The
activity detected at this sample location is consistent with discharge data of authorized liquid
effluent releases, and all liquid effluent releases during the report period did not exceed the
release concentration limits set forth in the ODCM.

Other Exposure Pathways: In addition to the ODCM required samples collected from the
exposure pathways described above, other media (i.e.; precipitation, feedstuff and soil) were
also collected. Results were consistent with previous years and no degrading trends were
identified.

The BVPS operational REMP program was followed throughout the report period. The results
demonstrate the adequacy of radioactive effluent control at the BVPS, and that plant operation
did not adversely affect the surrounding environment.

It should be noted that the REMP program includes sampling sites in addition to the required
sites set forth in the ODCM. These include five (5) air sampling sites, one (1) surface water site,
three (3) groundwater sites, three (3) precipitation sites, two (2) sediment sites, ten (10) soil sites,
one (1) local large dairy, and one (1) milk animal feedstuff site.
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SECTION 1 - INTRODUCTION

A.

Radiation Fundamentals

Radiation is the conveyance of energy through space. For example, heat emanating from a stove is a
form of radiation, as are light rays, microwaves, and radio waves. All matter consists of atoms,
which are comprised of positively charged particles (protons), negatively charged particles
(electrons), and non-charged/neutral particles (neutrons). The relatively large particles (protons and
neutrons) are packed tightly together in a cluster at the center of the atom called the nucleus, while
the smaller particles (electrons) orbit around the nucleus. In an electrically neutral atom, the
negative charges of the electrons are balanced by the positive charges of the protons. Due to their
dissimilar charges, the protons and electrons have a strong attraction for each other. This holds the
atom together. Other attractive forces between the protons and neutrons keep the densely packed
protons from repelling each other, and prevent the nucleus from breaking apart.

Radiation and Radioactivity

The following provides an alphabetical glossary of terms associated with radiation, radioactivity,
and the radioactive decay process. The terms discussed include Alpha Particles, Beta Particles,
Gamma Rays, Genetic Effects, Half-life, Ionization, Isotopes, Neutrons, Radiation, Radioactive
Decay, Radionuclides and Somatic Effects.

Alpha Particles: Particulate and electromagnetic radiation each travel through matter differently
because of their different properties. Alpha particles contain 2 protons and 2 neutrons, are relatively
large, and carry an electrical charge of +2. Alpha particles are ejected from the nucleus of a
radioactive atom at speeds ranging from 2,000 to 20,000 miles per second. However, due to its
comparatively large size, an alpha particle usually does not travel very far before it loses most of its
energy through collisions and interactions with other atoms. As a result, a sheet of paper or a few
centimeters of air can easily stop alpha particles.

Beta Particles: Beta Particles: Beta particles are very small, and comparatively fast particles,
traveling at speeds near the speed of light (186,000 miles per second). Beta particles have an
electrical charge of either +1 or -1. Because they are so small and have a low charge, they do not
collide and interact as often as alpha particles, so they can travel farther. Beta particles can usually
travel through several meters of air, but may be stopped by a thin piece of metal or wood.

Gamma Rays: Gamma rays are pure energy and travel at the speed of light. They have no
measurable charge or mass, and generally travel much farther than alpha or beta particles before
being absorbed. After repeated interactions, the gamma ray loses its energy and vanishes. The
range of a gamma ray in air varies, depending on the ray's energy and interactions. Very high-
energy gamma radiation can travel a considerable distance, where as, low energy gamma radiation
may travel only a few feet in air. Lead is used as shielding material for gamma radiation because of
its density. Several inches of Lead or concrete may be needed to effectively shield gamma rays.

Genetic Effects: The effects of ionizing radiation which are observed in the offspring of the
exposed individual that could occur as a result of ionizing radiation interacting with the genes in the
human cells.

Half-life: The length of time an atom remains radioactive is defined in terms of half-life, which is
the amount of time required for a radioactive substance to lose half of its activity through the
process of radioactive decay. Radionuclides that have infrequent emissions have a long half-life,
where as, radionuclides that have more frequent emissions have a short half-life.
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Ionization: Through interactions with atoms, alpha, beta, and gamma radiation lose their energy.
When these forms of radiation interact with any form of material, the energy they impart may cause
atoms in that material to become ions, or charged particles. Normally, an atom has the same
number of protons as electrons, thus, the number of positive and negative charges cancel, in which
the atom is electrically neutral. When one or more electrons are removed, an ion is formed.
Ionization is one of the processes that may result in damage to biological systems.

Isotopes: A group of identical atoms containing the same number of protons make up an element.
In fact, the number of protons an atom contains determines its chemical identity. For instance, all
atoms with one proton are hydrogen atoms, and all atoms with eight protons are oxygen atoms.
However, the number of neutrons in the nucleus of an element may vary. Atoms with the same
number of protons but different numbers of neutrons are called isotopes. Different isotopes of the
same element have the same chemical properties, and many are stable or non-radioactive. An
unstable or radioactive isotope of an element is called a radioisotope, a radioactive atom, or a
radionuclide. Radionuclides usually contain an excess amount of energy in the nucleus. The excess
energy is usually due to a surplus or deficit in the number of neutrons in the nucleus. Radionuclides
such as Uranium-238, Berylium-7 and Potassium-40 occur naturally. Others are man-made, such as
Todine-131, Cesium-137, and Cobalt-60.

Neutrons: Neutrons come from several sources, including the interactions of cosmic radiation with
the earth's atmosphere and nuclear reactions within operating nuclear power reactors. However,
neutrons are not of environmental concern since the neutron source at nuclear power stations is
sealed within the containment building. Because neutrons have no charge, they are able to pass very
close to the nuclei of the material through which they are traveling. As a result, neutrons may be
captured by one of these nuclei or they may be deflected. When deflected, the neutron loses some
of its energy. After a series of these deflections, the neutron has lost most of its energy. At this
point, the neutron moves about as slowly as the atoms of the material through which it is traveling,
and is called a thermal neutron. In comparison, fast neutrons are much more energetic than thermal
neutrons and have greater potential for causing damage to the material through which they travel.
Fast neutrons can have from 200 thousand to 200 million times the energy of thermal neutrons.
Neutron shielding is designed to slow fast neutrons and absorb thermal neutrons. Neutron shielding
materials commonly used to slow neutrons down are water or polyethylene. The shield is then
completed with a material such as Cadmium, to absorb the now thermal neutrons. Concrete is also
used to form an effective neutron shield because it contains water molecules and can be easily
molded around odd shapes.

Radiation: This is the conveyance of energy through space. For instance, heat emanating from a
stove is a form of radiation, as are light rays, microwaves, and radio waves. Ionizing radiation is
another type of radiation and has similar properties to those of the examples listed above. Ionizing
radiation consists of both electromagnetic radiation and particulate radiation. Electromagnetic
radiation is energy with no measurable mass that travels with a wave-like motion through space.
Included in this category are gamma rays and X-rays. Particulate radiation consists of tiny, fast
moving particles which, if unhindered, travel in a straight line through space. The three types of
particulate radiation of concern to us are alpha particles, which are made up of 2 protons and 2
neutrons; beta particles, which are essentially free electrons; and neutrons. The properties of these
types of radiation will be described more fully in the Range and Shielding section.
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Radioactive Decay: Radioactive atoms, over time, will reach a stable, non-radioactive state through
a process known as radioactive decay, which is the release of energy from an atom through the
emission of ionizing radiation. Radioactive atoms may decay directly to a stable state or may go
through a series of decay stages, called a radioactive decay series, and produce several daughter
products that eventually result in a stable atom. The loss of energy through radioactive decay may
transform the atom into a chemically different element. For example, when Uranium-238 decays, it
emits an alpha particle and, as a result, the atom loses 2 protons and 2 neutrons. Since the number
of protons in the nucleus of an atom determines its chemical identity, then when the Uranium-238
atom loses the 2 protons and 2 neutrons, it is transformed into an atom of Thorium-234. Thorium-
234 is one of the 14 successive daughter products of Uranium-238. Radon is another daughter
product, and the decay series ends with stable Lead-206. The following example is part of a known
radioactive decay series, called the Uranium series, which begins with Uranium-238 and ends with
Lead-206. The information provided in the upper portion of each block is the isotope name, while
the information provided in the lower portion of each block is the half-life.

238, 234

U
4.5E+49Yr

U
2.5E+5Yr

234
l 1.2 Fr::lin l

234

Th 280
244 8.0E+4 Yr

l Beta Decay
Alpha Decay

2 {
1600 Yr

!

Rn
3.82d

!

222

2185
3.05 min

214p
1.6E-4 s

210P0

v 138.4d

|

214,
Bi

19.7 min

210,
Bi

| ¥ 5014

214p,
26.8 min

Radionuclides: See description for “isotopes”.

210Pb

23 Yr

206Pb

stable

Somatic Effects: The effects of ionizing radiation which develop in the directly exposed individual,
including an unborn child. Somatic effects can be divided further into acute and chronic effects.
Acute effects develop shortly after exposure to large amount of radiation. Chronic effects are a

result of exposure to radiation over an extended period of time.
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C. Units of Measurement

Activity (Curie): This relates the number of atoms in a sample that disintegrate (decay) per unit of
time. Each time an atom disintegrates, radiation is emitted. The curie (Ci) is the unit used to
describe the activity of a material and indicates the rate at which the atoms of a radioactive
substance are decaying. One curie indicates the disintegration of 37 billion atoms per second. A
curie is a unit of activity, not a quantity of material. Thus, the amount of material required to
produce one curie varies. A smaller unit of the curie is used when discussing the low concentrations
of radioactivity detected in environmental samples. For instance, the picocurie (pCi) represents one
trillionth of a curie.

Absorbed Dose (rad): This is a term used to describe the radiation energy absorbed by any material
exposed to ionizing radiation, and can be used for both particulate and electromagnetic radiation.
The rad is the unit used to measure the absorbed dose. It is defined as the energy of ionizing
radiation deposited per gram of absorbing material (1 rad = 100 erg/gm). The rate of absorbed dose
is usually given in rad/hr. The rad is not used to quantify biological damage caused by ionizing
radiation.

Dose Equivalent (rem): Biological damage due to alpha, beta, gamma and neutron radiation may
result from ionizing radiation. Some types of radiation, especially alpha particles which cause
dense local ionization, can result in up to 20 times the amount of biological damage for the same
energy imparted as do gamma or X-rays. Therefore, a quality factor must be applied to account for
the different ionizing capabilities of various types of ionizing radiation. When the quality factor is
multiplied by the absorbed dose (Rad), the result is the dose equivalent, which is an estimate of the
possible biological damage resulting from exposure to a particular type of ionizing radiation. The
dose equivalent is measured in rem. An example of this conversion from absorbed dose (rad) to
dose equivalent (rem) uses the quality factor for alpha radiation, which is equal to 20. Thus, 1 Rad
of alpha radiation = 20 rem. Since beta and gamma radiation each have a quality factor of 1, then 1
Rad of either beta or gamma radiation = 1 rem. Neutrons have a quality factor ranging from 2 to 10.
In terms of radiation, the rem is a relatively large unit. Therefore, a smaller unit, the millirem, is
often used, where as, one millirem (mrem) is equal to 1/1000 of a rem.

D. Lower Limit of Detection

The Lower Limit of Detection (LLD) for environmental samples is a calculated value that represents
an a-priori (before-the-fact) limit for the smallest concentration (i.e.; pCi per unit mass or volume)
of radioactive material in a sample that will be detected with 95% probability, and with 5%
probability of falsely concluding that a blank observation represents a real signal. A calculated
LLD must consider such analytical variables as standard deviation of the background counting rate,
the counting efficiency, the sample size, the fractional radiochemical yield, the radioactive decay
constant, and the elapsed time between sample collection and time of counting.
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E. Scope and Objectives of the REMP Program

The environmental program consists of environmental monitoring for radioactivity in the vicinity of
the Beaver Valley Power Station. Environmental sampling and analyses include air, water, milk,
vegetation, river sediments, fish, and ambient radiation levels in areas surrounding the site. The
results of these media are assessed to determine impacts of the plant operation on the environment.
The Annual Radiological Environmental Report for the Beaver Valley Power Station summarizes
the Radiological Environmental Monitoring Program (REMP) conducted by the FirstEnergy Nuclear
Operating Company during the report period.

F. Description of the Beaver Valley Site

The Beaver Valley Power Station is located on the south bank of the Ohio River in the Borough of
Shippingport, Beaver County, Pennsylvania, on a 501 acre tract of land. The site is approximately
one mile from Midland, Pennsylvania; five miles from East Liverpool, Ohio; and twenty-five miles
from Pittsburgh, Pennsylvania. Figure 1-1 shows the site location in relation to the principal
population centers. Population density in the immediate vicinity of the site is relatively low. The
population within a five mile radius of the plant is approximately 15,493 and the only area within
the radius of concentrated population is the Borough of Midland, Pennsylvania, with a population of
approximately 3,321.

The site lies in a valley along the Ohio River. It extends from the river (elevation 665 feet above sea
level) to a ridge along the border south of the Beaver Valley Power Station at an elevation of 1,078
feet. Plant grade level is approximately 735 feet above sea level.

The Beaver Valley Power Station is on the Ohio River at river mile 34.8, at a location on the New
Cumberland Pool that is 3.3 river miles downstream from Montgomery Lock and Dam, and 19.4
miles upstream from New Cumberland Lock and Dam. The Pennsylvania-Ohio-West Virginia
border is located 5.2 river miles downstream from the site. The river flow is regulated by a series of
dams and reservoirs on the Beaver, Allegheny, Monongahela and Ohio Rivers and their tributaries.
During the report period, the Ohio River flow (as obtained from the Corps of Engineers — Water
Resources Engineering) at the Wheeling Dam ranged from 8,900 cubic feet per second (minimum
monthly average) to 113,600 cubic feet per second (maximum monthly average). The mean flow
during the report period was 42,767 cubic feet per second.

Water temperature of the Ohio River typically varies from 34° Fahrenheit to 75° Fahrenheit. The
minimum temperatures occur in January and/or February and maximum temperatures in July and/or
August. Water quality in the Ohio River at the site location is affected primarily by the water
quality of the Allegheny, Monongahela and Beaver rivers.

The climate of the area may be classified as humid continental. The predominant wind direction is
typically from the southwest in summer and from the west southwest in winter. The National
Climate Data Center (http://www.ncdc.noaa.gov/oa/climate/research/cag3/v4.html) indicates the
following data for the Pittsburgh, PA area:

e The total annual precipitation during the report period was 40.18 inches

e The average mean temperature during the report period was 52.0° Fahrenheit
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SECTION 1 - INTRODUCTION

The basic features of the Beaver Valley Power Station Units 1 and 2 are tabulated below:

Beaver Valley Unit 1 Beaver Valley Unit 2
Licensed Power Level 2900 — megawatts thermal 2900 — megawatts thermal
Type of Power PWR PWR
No. of Reactor Coolant Loops 3 3
No. of Steam Generators & Type 3 - Vertical 3 - Vertical
Steam Used by Main Turbine Saturated Saturated

The units utilize two separate systems (primary and secondary) for transferring heat from the source
(the reactor) to the receiving component (turbine-generator). Because the two systems are isolated
from each other, primary and secondary waters do not mix; therefore, radioactivity in the primary
system water is normally isolated from the secondary system. Reactor coolant in the primary
system is pumped through the reactor core and steam generators by means of reactor coolant pumps.
Heat is given up from the primary system to the secondary system in the steam generators, where
steam is formed and delivered to the main unit turbine, which drives the electrical generator. The
steam is condensed after passing through the turbine, and returned to the steam generators to begin
another steam/water cycle.
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SECTION 1 - INTRODUCTION
Figure 1-1
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SECTION 2 - ENVIRONMENTAL MONITORING PROGRAM

A. Environmental Radioactivity Monitoring Program

1. Program Description

The program consists of monitoring water, air, soil, river bottoms, vegetation and food crops,
cow’s milk, ambient radiation levels in areas surrounding the site, and aquatic life as summarized
in Table 2-1. Further description of each portion of the program (Sampling Methods, Sample
Analysis, Discussion and Results) are included in Sections 2-B through 2-I of this report.

2-B - Air Monitoring

2-C - Monitoring of Sediments and Soils

2-D - Monitoring of Feedstuff and Foodcrops
2-E - Monitoring of Local Cow and Goat Milk

2-F - Environmental Radiation Monitoring

2-G - Monitoring of Fish

2-H - Monitoring of Surface Water. Drinking Water. Ground Water and
Precipitation

2-1 - Estimates of Radiation Dose to Man

2-1
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Table 2-1

Operational Radiological Environmental Monitoring Program

Sample Sample Preparation /

15 Georgetown, PA (Post Office)
27 Aliquippa, PA (Brunton Farm)
28 Sherman Farm
29B Beaver, PA (Friendship Ridge)
30 Shippingport, PA (Cook's Ferry Substation)
32 Midland, PA (North Substation)
33-44 BVPS Site Perimeter Locations
25 Raccoon Township, PA (Christian House
Baptist Chapel - Rt. 18)
451 Raccoon Township, PA (Kennedy's Corner)

46 Industry, PA (Midway Drive)

46.1 Industry, PA (McKeel's Service - Rt. 68)
47 East Liverpool, OH (Water Department)
48 (a) Weirton, WV (Water Tower - Collier Way)

51 Aliquippa, PA (Sheffield Substation)

52-56 BVPS Site Perimeter Locations
59 236 Green Hill Road
60 Georgetown, PA (444 Hill Road)

70 Industry, PA (236 Engle Road)
71 Brighton Township, PA (First Western Bank)
72 Ohioview, PA (Lutheran Church — Rear)

73 618 Squirrel Run Road

74 Monaca, PA (37 Poplar Avenue — CCBC)
75 Aliquippa, PA (117 Holt Road)

76 Raccoon Township, PA (Elementary School)
77 Aliquippa, PA (3614 Green Garden Road)
78 Raccoon Township, PA (Municipal Building)
79 106 Rt. 151 - Ted McWilliams Auto Body

80 Raccoon Township, PA (Park Office -Rt. 18)
81 Millcreek United Presbyterian, Church

82 2697 Rt. 18

83 735 Mill Creek Road

84 Hancock County, WV (Senior Center)

85 2048 Rt. 30

86 East Liverpool, OH (1090 Ohio Avenue)

87 50103 Calcutta Smith's Ferry Road

88 Midland, PA (110 Summit Road)

89 Ohiovilie, PA (488 Smith Ferry Road)

90 Midland, PA (8286 Tuscarawras Road)

91 Pine Grove Road & Doyle Road
92 Georgetown, PA (Georgetown Road
Substation)

93 104 Linden - Sunrise Hilis
04 Hookstown, PA (McCleary & Pole Cat
Hollow Roads)

95 Hookstown, PA (832 McCLeary Road)
111-112 | BVPS Site Perimeter Locations

Section ;:?nep?; S;g?g:e Sample Point Description Frequency Analysis Frequency Analysis
1 'Air : :ﬁ:;?::’né:?a(g:ixeg: :r;arm) Comin_uousb Wegkly - Air Gross Beta
Particulate & g Sampling with Particulate (b)
Radionuclide 28 Sherman Farm Sample
29B Beaver, Pa (Friendship Ridge) Collection at least | Weekly — Charcoal lodine-131
30 Shippingport, PA (Cook's Ferry Substation) weekly
32 Midiand, PA (North Substation) Quarterly Composite Gamma Scan
461 | Industry, PA (McKeel's Service - Rt. 68) (©
47 East Liverpool, OH (Water Department)
48 (a) Weirton, WV (Water Tower - Collier Way)
51 Aliguippa, PA (Sheffield Substation)
10 Shippingport, PA (Post Office)
2 Direg:t ) 13 Hookstown, PA (Old Meyer Farm) Continuous (TLD) | Quarterly (i) Gamma Dose
Radiation 14 Hookstown, PA
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Table 2-1

Operational Radiological Environmental Monitoring Program

. Type of Sample : - Sample Preparation / ;
Section Sample Paint Sample Point Description Sample Frequency Analysis Frequency Analysis
29a Weekly Grab
3 Surface @) Industry, PA (Upstream of Montgomery Sample (h) Weekly Sample from
Water Dam) Site49 only lodine-131
Weekly Intermittent
. Composite Sample | Monthly Composite of
21 Midland, PA (ATI Allegheny Ludlam) (h) Weekly Sample (c)
Gamma Scan
Daily Grab Sample
5 East Liverpool, OH (Water Department) Coliected Weekly Quarterly Composite (c)
(h) Tritium (H-3)
11(a) | Shippingport, PA (Upstream)
4 Groundwater 14a Hookstown, PA (Downstream) Semi-Annual Semi-Annual (_EF?IT‘F: (chg;l
156b Georgetown, PA (Downstream)
5 Drinking 4 Midland, PA (Water Department) ) Weekly Composite of .
Water 5 East Liverpool, OH (Water Department) Intermittent (d) Daily sample (d) lodine-131
\?fe”;ﬁ:e Collected Monthly Composite (d) Gamma Scan
Y Quarterly Composite (d) | Tritium (H-3)
2A BVPS Outfall Vicinity
6 Shoreline 49a Industry, PA (Upstream of Montgomery Semi-Annual Semi-Annual Gamma Scan
Sediment (a) Dam)
New Cumberland, WV (Upstream of
50
Dam)
7 Milk Weekly (e) Weekly Samples from Weekly
25 Hookstown, PA (Searight Farm) Searight only lodine-131
from Searight
only
27a (k) | Aliquippa, PA (Brunton Farm) )
69 (k) Aliquippa, PA (Collins Farm) Bl\(veek!y (f) When All other samp[es & Gamima Sean
96 (a) Burgettstown, PA (Windsheimer Farm) annmal; are on anglyses are Biwoekly lodine-131
113 (k) | Hookst PA (Halstead F pasture;, monthly at | during grazing, but Strontium-89
ODKSIOWR, (Halstead Farm) other times Monthly during other )
" Strontium-90
114 (k) | Hookstown, PA (Moore Farm) times
2A BVPS Outfall Vicinity Gamma Scan
8 Fish 29 Industry, PA (Upstream of Montgomery Semi-Annual Composite of edible on edible
a Dam) parts by species (g) parts
10a Shippingport, PA Gamma Scan
9 Food 15a Georgetown, PA Annual at Harvest Composite of each loding-131 on
Products 46a Industry, PA if available sample species green leafy
48a Weirton, WV vegEaliss
Feedstuff & ;
10 Summer 25 Hookstown, PA (Searight Farm) Monthly Monthly Gamma Scan
Forage
13a Hookstown, PA (Old Meyer Farm)
11 Soil 22 South of BVPS, Transmission Lines Every Three (3) 12 Core Samples 3" Gamma Scan
i Years Deep (2" diameter at
27b F
Allippa, A (Brumon am) (1997, 2000, 2003) | each location approx. 10'
29A Beaver, PA (Nicol Farm) radius)
30a Shippingport, PA (Cook's Ferry
Substation)
32a Midland, PA (North Substation)
48b Industry, PA (Willows Inn - Rt. 68)
47a East Liverpool, OH (Water Department)
48 (a) | Weirton WV (Water Tower - Collier Way)
51a Aliquippa, PA (Sheffield Substation)
Shippingport, PA (Cook's Ferry
S 30 : Weekly grab
12 Precipitation Substa}tnon) samples when Quarterly Composite (¢) Gamma Scan
47 East Liverpool, OH (Water Department) available Tritium (H-3)
48 (a) Weirton WV (Water Tower—Collier Way)

2-3
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SECTION 2 - ENVIRONMENTAL MONITORING PROGRAM

Table 2-1

Operational Radiological Environmental Monitoring Program

(@)

(b)

(c)

(e)
(f)

(@)

(i
(k)

Notes for Table 2-1

Control Sample Station: These Locations which are presumed to be outside the influence of
plant effluents.

Particulate Samples are not counted within 24 hours after filter change. Perform Gamma
isotopic analysis on each sample when gross beta is greater than 10 times the yearly mean of
control samples.

Long-term composite samples are obtained from short-term composite samples at the specified
locations.

Composite samples are collected at intervals not exceeding 2 hours.
Weekly milk sample from the Searight Dairy is analyzed for lodine-131 only.

Milk samples are collected bi-weekly when animals are grazing. The milk samples are collected
monthly at other times.

The fish samples contain whatever species are available.

IF adequate sample size is available, THEN the sample is separated according to species, and
compositing will provide one sample of each species.

IF adequate sample size is not available, THEN separation by species is not practical. Therefore
edible parts of all fish in the sample are mixed to provide one sample.

Composite samples are obtained by collecting an aliquot at intervals not exceeding 2 hours at
location 2.1. The water treatment plant operator at location 5 obtains the weekly grab sample
from the daily composite grab samples. For location 49a, the weekly grab sample is obtained by
a field technician.

Two (2) TLDs are collected quarterly from each monitoring location.

Offsite Dose Calculation Manual procedure 1/2-ODC-3.03, Attachment Q, Table 3.12-1 requires
three (3) dairies to be selected on basis of highest potential thyroid dose using milch census
data. See Section 2-E of this report (Monitoring of Local Cows Milk) for specific locations
sampled.

2-4
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SECTION 2 - ENVIRONMENTAL MONITORING PROGRAM

2. Summary of Results
All results of this monitoring program are summarized in Table 2-2. This table is prepared in
the format specified by the NRC via the Branch Technical Position in NUREG-1301, and in
accordance with Beaver Valley Power Station Offsite Dose Calculation Manual. Summaries of
results of analysis of each media are discussed in Sections 2-B through 2-H and an assessment
of radiation doses are given in Section 2-1. Table 2-3 summarizes Beaver Valley Power Station
pre-operational ranges for the various sampling media during the years 1974 and 1975.
Comparisons of pre-operational data with operational data indicate the ranges of values are
generally in good agreement for both periods of time.

Activity detected was attributed to naturally occurring radionuclides, BVPS effluents, previous
nuclear weapons tests or to the normal statistical fluctuation for activities near the Lower Limit
of Detection (LLD).

The conclusion from all program data is that the operation of the Beaver Valley Power Station
has resulted in no significant changes to the environment.

3. Quality Control Program

The Quality Control Program implemented by the Beaver Valley Power Station to assure
reliable performance by the contractor and the supporting QC data are presented and discussed
in Section 4 of this report.

4, Program Changes

There were no changes of significance to the sampling program during the report period.

2-5
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Table 2-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

Name of Facility: Beaver Valley Power Station Unit 1 and Unit 2
Docket No.: 50-334 / 50-413

Location of Facility: Beaver Countv, Pennsvlvania
Reporting Period: Calendar Year - 2007

Medium: Air Particulate and Radioiodine
Unit of Measurement: (pico Curies / cubic meter)

RTL A9.690E

Enclosure 3

Type and |Lower Number of
Total Number|Limit of JAll Indicator LocationgLocations with Highest Annual Mean Control Location Nonroutine
of Analysis |Detection |Mean (fraction)®  |Name Mean (fraction) ™ |Name Mean (fraction)® [Reported
Performed [LLD ® |Range ® Distance and Direction Range Distance and Direction Range Measurements
Gross Beta |< 0.004 |0.029 ( 468 / 468 )] No. 47 East Liverpool, OH 0.030 ( 52 /52 )] No. 48 Weirton, WV 0.030 ( 52/52) 0
520 0.012 - 0.055 Water Department 0.015 - 0.048 Water Tower 0.012 - 0.052
4.88 miles WNW Collier Way
16.40 miles SSW
1131 < 0.04 LLD ( 0 /468 ) LLD ( 0/468 ) LLD ( 0/52) 0
520
Gamma
40
Be-7 NA  |0.089 ( 36736 )| No.27 Alliquippa, PA 0093 ( 4/4 )| No.48 Weirton, WV 009 ( 4/4 ) NA
0.063 - 0.114 Brunton Farm 0.067 - 0.114 Water Tower 0.066 - 0.111
6.14 Miles SE Collier Way
16.40 miles SSW
Co-60 < 0.0003 | LLD ( 0/36 ) LLD ( 0736 ) LID ( 0/4 ) 0
Cs-134 < 0.0004 | LLD ( 0/36 ) LLD ( 0/36 ) LID( 0/4 ) 0
Cs-137 < 0.0004 | LLD ( 0/36 ) LLD ( 0/36 ) LID( 0/4 ) 0
Ba-La-140 |< 0.0005 | LLD ( 0/36 ) LLD ( 0/36 ) LLD ( 0/4 ) 0

# Nominal Lower Limit of Detection

 Mean and range based upon detectable measurements only.
Fraction of detectable measurements at specified locations is indicated in parentheses (fraction)

¢ Nonroutine Reported Measurements (Reference: ODCM procedure 1/2-ODC-3.03, Attachment Q, Control 3.12.1)

NA = Not Applicable (Naturally Occurring Radionuclides Not required by ODCM)

2-6
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Table 2-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

Name of Facility: Beaver Vallev Power Station Unit 1 and Unit 2
Docket No.: 50-334 / 50-413

Location of Facility: Beaver County. Pennsvivania

Reporting Period: Calendar Year - 2007

Medium: Drinking Water
Unit of Measurement: (pico Curies / liter)

RTL A9.690E

Enclosure 3

Type and |Lower Number of
Total Number|Limit of |All Indicator LocationgLocations with Highest Annual Mean Control Location Nonroutine
of Analysis |Detection [Mean (fraction)®  |Name Mean (fraction)® |Name Mean (fraction) ™ |Reported
Performed (LLD Range & Distance and Direction Range o Distance and Direction Range ® Measurements
1-131 <05 0.650 ( 44 /104 ) No. 5 East Liverpool, OH 0.700 ( 22 /52 )| No. 49 Industry, PA 0.900 ( 40 /52 ) 0
156 0.200 - 1.500 Water Department 0.200 - 1.500 Upstream of 0.300 - 2.900
4.90 miles WNW Montgomery Dam
4.92 miles NE
H-3 < 200 LLD ( 0/8 ) LID ( 0/4 ) LID ( 0/4 ) 0
12
Gamma
36
Mn-54 <35 LLD ( 0/24 ) LID ( 0/24 ) LLD ( 0/12) 0
Fe-59 < 10 LLD ( 0/24 ) LID ( 0/24 ) LID ( 0/12) 0
Co-58 <5 LLD ( 0/24 ) LLD ( 0/24 ) LLD ( 0/12) 0
Co-60 <5 LLD ( 0/24 ) LID ( 0/24 ) LLD ( 0/12) 0
Zn-65 < 10 LLD ( 0/24 ) LD ( 0/24 ) LD ¢ 0/12) 0
Zr-Nb-95 |« 5 LLD ( 0/24 ) LID ( 0/24 ) LID ( 0/12) 0
Cs-134 |<5 LLD ( 0/24 ) LLD ( 0/24 ) LID ( 0/12) 0
Cs-137 <5 LLD ( 0/24 ) LID ( 0/24 ) LID ( 0/12) 0
Ba-La-140 |< 15 LLD ( 0/24 ) ILD ( 0/24 ) LLD ( 0/12) 0

# Nominal Lower Limit of Detection

> Mean and range based upon detectable measurements only.
Fraction of detectable measurements at specified locations is indicated in parentheses (fraction)

¢ Nonroutine Reported Measurements (Reference: ODCM procedure 1/2-ODC-3.03, Attachment Q, Control 3.12.1)

NA = Not Applicable (Naturally Occurring Radionuclides Not required by ODCM)
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Table 2-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
Name of Facility: Beaver Valley Power Station Unit 1 and Unit 2
Docket No.: 50-334 / 50-413
Location of Facility: Beaver County., Pennsylvania
Reporting Period: Calendar Year - 2007
Medium: Surface Water
Unit of Measurement: (pico Curies / liter)

Typeand |Lower Number of
Total NumberjLimit of |All Indicator Locationg§Locations with Highest Annual Mean Control Location Nonroutine
of Analysis |Detection |Mean (fraction) ™  [Name Mean (fraction) ™ [Name Mean (fraction) ® |Reported

Performed |LLD ® |Range ™ Distance and Direction Range ® Distance and Direction Range Measurements '
I-131 < 0.5 No. 49 Industry, PA 0.900 ( 40 /52 ) 0
52 Upstream of 0.300 - 2.900
Montgomery Dam
4.92 miles NE
H-3 < 200 LLD ( 0/8 ) LID ( 0/4 LID ( 0/4 ) 0
12
Gamma
36
Mn-54 <35 LLD ( 0/24 ) LID ( 0/24 LLD ( 0/12) 0
Fe-59 < 10 LLD ( 0/24 ) LID ( 0/24 LID ( 0/12) 0
Co-58 <5 LLD ( 0/24 ) LLD ( 0/24 LLD ( 0/12) 0
Co-60 <5 LLD ( 0/24 ) LID( 0724 LLD ( 0/12) 0
Zn-65 < 10 LLD ( 0/24 ) LID ( 0/24 LD ( 0/12) 0
Zr-Nb-95 <5 LLD ( 0/24 ) LD ( 0724 LID ( 0/12) 0
Cs-134 <5 LLD ( 0/24 ) LID ( 0/24 LILD ( 0/12) 0
Cs-137 <5 LLD ( 0/24 ) LID ( 0/24 LID ( 0/12) 0
Ba-La-140 |< 15 LLD ( 0/24 ) 11D ( 0/24 LD ( 0/12) 0

* Nominal Lower Limit of Detection

® Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified locations is indicated in parentheses (fraction)

NA = Not Applicable (Naturally Occurring Radionuclides Not required by ODCM)

¢ Nonroutine Reported Measurements (Reference: ODCM procedure 1/2-ODC-3.03, Attachment Q, Control 3.12.1)
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SECTION 2 - ENVIRONMENTAL MONITORING PROGRAM

Table 2-2
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

Name of Facility: Beaver Valley Power Station Unit 1 and Unit 2
Docket No.: 50-334 / 50-413

Location of Facility: Beaver County, Pennsylvania
Reporting Period: Calendar Year - 2007

Medium: Ground Water
Unit of Measurement: (pico Curies / liter)

Type and |Lower Number of
Total Number{Limit of |All Indicator LocationdLocations with Highest Annual Mean Control Location Nonrouti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>