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ABSTRACT

This report presents the results of the NRC Direct Radiation Monitoring Network
for the fourth quarter of 1985. It provides the ambient radiation levels
measured in the vicinity of 74 sites throughout the United States. In addi-
tion, it describes the equipment used, monitoring station selection criteria,
characterization of the dosimeter response, calibration procedures, statistical
methods, intercomparison, and quality assurance program.
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SUMMARY

The U.S. Nuclear Regulatory Commission (NRC) Direct Radiation Monitoring
Network is operated by the NRC in cooperation with participating states to
provide continuous measurement of the ambient radiation levels around licensed
NRC facilities, primarily power reactors. Ambient radiation levels result from
naturally occurring radionuclides present in the soil, cosmic radiation con-
stantly bombarding the earth from outer space, and the contribution, if any,
from the monitored facilities and other man-made sources. The Network is in-
tended to measure radiation levels during routine facility operations and to
establish background radiation levels used to assess the radiological impact of
an unusual condition, such as an accident.

This report describes the program objectives, scope, and methodology of the
monitoring program and presents the radiation levels measured during the fourth
quarter of 1985. (Radiation level measurements are made at NRC licensed nu-
clear facilities under construction, as well as those in operation.) In addi-
tion, it describes the equipment used, monitoring station selection criteria,
and quality assurance program.

A1l radiation measurements are made using small, passive detectors called ther-
moluminescent dosimeters (TLOs), which provide a quantitative measurement of
the radiation levels in the area in which they are placed. The National Bureau
of Standards (NBS) has been performing an independent study of the following
characteristics of the NRC dosimetry system: energy response, angular depen-
dence, temperature and humidity sensitivity, fading, light dependence, self-
irradiation, and reproducibility. NBS has also tested the response of the
NRC's dosimetry system against the requirements of ANSI N545-1975 and NRC
Regulatory Guide 4.13. Details of this testing can be found in NUREG/CR-2560
NUREG/CR-3120, and NUREG/CR-3775. Each site is monitored by arranging approxi-
mately 30 to 50 TLD stations in two concentric rings extending to about five

miles from the facility. All TLD stations are outside the site boundary of the
facility.

Appendix A presents the radiation levels measured around the 74 facilities mon-
itored during the Network for the fourth quarter of 1985. There are 71 dif-
ferent sets of dosimeters because, in some instances, two power reactor facili-
ties are monitored by the same set of dosimeters (e.g., Kewaunee and Point
Beach). The radiation levels are presented as gross and net exposures. The
gross exposure includes naturally occurring background radiation, radiation
levels resulting from a facility's operation, and the exposure received during
transport and storage of the TLD. Net exposures are obtained by subtracting

an estimate of the exposure received by the dosimeter during transit from the
gross exposures. All exposures are normalized to a 90-day quarter (standard
quarter) and reported in units of milliroentgens (mR). Station numbers for
which n~ Jata are reported include stations which have been deleted, stations

for wanich the TLD was lost during the quarter, or stations for which the TLD
was damaged.



Four sets of information are presented for each site. The first set includes
the TLD station number, its direction and distance from the site, the integra-
ted gross exposure for the period, and the net exposure normalized to a 90-day
quarter (standard quarter). All measurements are listed with their respective
random and total uncertainties.

The uncertainties are listed in the following format:

value of the result
= random uncertainty expressed as one standard deviation

X =
Sx
Ux = combined total uncertainty

The second set of data summarizes the average net exposure measured in each of
the 16 standard windrose sectors (see Table 1) around the facility, normalized
to a standard quarter. Also this set of data summarizes the average net expo-
sure measured at three ranges of distances from the facility, normalized to a
standard quarter. When average net exposures cannot be reported because of the
unavailability of the site's control dosimeters, the average gross exposures,
normalized to a standard quarter, are reported in these sets of data.

The third set of information describes geographic locations of the TLDs around
the nuclear power plants. A detailed list of the TLD station locations for
each site in the NRC program as of December 31, 1985 is included. Each loca-
tion is designated by a station number and i5 completely identified by windrose
sector, azimuth and radial distance from the site, and physical description.
Specific details of the physical location have been omitted to maintain the
security of the stations.

The fourth set of data illustrates the fourth gquarter measured dose around a
site. Due to the constraints of digitizing the entire monitoring area onto
the limited space on the map, some TLD data are not included.

This report is one of a continuing series of technical reports covering the
results and experiences of the operation of the NRC TLD Direct Radiation
Monitoring Network. Suggestions on methods to improve the presentation or
analysis of the data contained in this NUREG are appreciated and should be sub-
mitted to NRC Region I, 631 Park Avenue, King of Prussia, Pennsylvania 19406,
ATTN: Radiation Dosimetry Specialist.



Table 1
Standard Windrose Sectors
Used in Selecting TLD Station Lo

cations

Sector Name Azimuth**

N* 348.75° - 11.2%°
NNE 11.25° - 33.75°
NE 33.75° - 56.25°
ENE 56.25° - 78.75°
E 78.75° - 101.25%°
ESE 101.25° - 123,75°
SE 146.25° - 168.75°
S 168.75° - 191.25°
SSW 101.25° - 213.75°
SW 213.75° - 236.25°
WSW 236.25° - 258.75°
" 258.75° - 281.25°
WNW 281.25° - 303.75°
NW 303.75° - 326.25°
NNW 326.75° - 348.75°

*North (0° and 360°) is defined as True North.

**The principal airborne radioactivity release point (vent or stack) at each

The area of each circle is
divided into 16 standard windrose sectors, each of 22.5° arc.

site is considered to be the center of a circle.

are standardly used in the nuclear power industry to describe direction from

a site.

These sectors



1.  INTRODUCTION

The NRC TLD Direct Radiation Monitoring Network was established in August 1979
by the NRC Office of Inspection and Enforcement (IE) to measure ambient radia-
tion levels around NRC licensed facilities and to provide the NRC staff with
prompt, independent data in emergency response and assessments. The need for
such a Network was identified during the experiences at Three Mile Island (TMI)
and subsequent reviews. The Network is a cooperative effort between IE head-
quarters, NRC Regional Offices, and participating states. The operation of the
program (consisting, in part, of processing badges, shipping and packaging,
data processing, and reporting) is the responsibility of the Radiation Protec-
tion Branch, NRC Region I, in King of Prussia, Pennsylvania.

At most sites the TLD badges are exchanged and placed in the field locations by
state agencies participating under a cooperative agreement with the NRC. For
sites located in nonparticipating states, the field work is performed by indi-
viduals under contract to NRC. The dosimeters are scheduled to be exchanged,
shipped, and processed in Region I on a quarterly schedule. The program is
further described in the TMI Action Plan, Item I11.D.2.4(2), NUREG-0660,
"Nuclear Action Plan Developed as a Result of the TMI-2 Accident."

After the Three Mile Island accident, the NRC determined that relying solely
on licensee estimates of population exposure during an accident situation was
unacceptable. NRC decided to develop its own program to provide the data
needed to independently assess the radiological impact of an accident. The
principal objectives of this program are to:

(1) Assure uniform treatment of dosimeters with respect to handling, shipping,
calibrating, reading, and data processing for all monitored facilities in
the United States;

(2) Establish preoperational, baseline radiation dose levels, whenever
possible, for each nuclear power reactor facility;

(3) Provide ongoing environmental radiation dosimetry data during routine
operations,

(4) Provide post-accident estimates of populatior exposures;

(5) Allow for independent verification of the adequacy of NRC licensees'
environmental radiation monitoring program; and

(6) Provide uniform, consistent environmental radiation monitoring data for

use by the Congress, Federal and state agencies, the monitored facilities,
and the public.



2. DOSIMETER SITE SELECTION CRITERIA

Since the variation in site characteristics is great, the staff endeavored to
establich criteria that were as general as possible. The criteria have been
used with great flexibility in the actual establishment of dosimetry stations
in the field. In each case site data were obtained from information supplied
by licensees in their Preliminary and Final Safety Analysis Reports (PSARs and
FSARs), U.S. Geological Survey (USGS) topographical maps, Aerial Monitoring
System (AMS) data, and state and local maps. Figure 1 illustrates the place-
ment of dosimeters around a typical site.

2.1 TLD Network Stations Within Five Miles of the Plant Site

Around each site, TLD network stations are distributed in two concentric rings
outside the licensee owner-controlled property. In each ring, one TLD station
is located in each appropriate standard windrose sector. These sectors are
defined in Table 1 and are those standardly used in the nuclear power industry.
Dosimeter stations are not placed in sectors that consist entirely of open
water or in sectors that are unoccupied or inaccessible. The inner ring is
located between the licensee owner-controlled boundary and an imaginary circle
of two miles radius centered on the site airborne radiocactivity release point.
The remaining stations are five miles or more from the plant site, as discussed
below. One station is located at the nearest residence to the site.

Within five miles, five stations are placed side by side with those of the
Ticensee to allow for independent verification of the licensee's environmental
radiation monitoring program.

2.2 TLD Network Stations Beyond Five Miles of the Plant Site

Beyond five miles from the boundary of the owner-controlled area, TLD stations
are also established at major population centers and at places of high public
interest not already covered by the stations described above. Three stations
are also established in a predominantly upwind direction to serve as indication

of the ambient radiation levels that are not expected to be influenced by plant
operations.

2.3 Emergency TLD Placement

In addition to the locations monitored during normal reactor operations, addi-
tional dosimeters would be placed around the site in the event of an incident
during which continued releases of radioactive material were expected. The
nunber and locations of such dosimeters would be determined by the anticipated
duration and severity of the releases as well as the meteorological conditions
prevailing during the incident.






3. EQUIPMENT AND GENERAL PROCEDURES
3.1 Dosimetry System

The NRC TLD program rostinely employs the Panasonic* Model UN801 thermolumin-
escent dosimeter and Model UD 710A automatic dosimeter reader. A Panasonic
Model UD 702E manua)l dosimeter reader is also available and may be taken to a
site in the event of an incident which required the processing of dosimeters
near the site. This dosimeter has four thermoluminescent elements to measure
radiation exposure. It consists of two elements of natural lithium borate
activated with copper (LiB407:Cu),and two elements of calcium sulfate acti-
vated with thulium (CaS0O4:Tm). One lithium borate element uses an “"open" window
of 14 mg/cm? to minimize attenuation of beta radiation; the other incorporates
a 150 mg/cm? plastic filter.

Each of the two calcium sulfate elements in the badge is covered by a 700 mg/cm?
lead filter to attenuate low-energy photon radiation in a manner that is inten-
ded to compensate for the over-response of calcium sulfate in this portion of
energy spectrum. The average response of the two calcium sulfate elements is
used to determine exposure during routine operations. (See Figure 2.) The
energy dependence of the calcium sulfate elements as determined by the National
Bureau of Standards (NBS) is shown in Table 3. For further details of the NBS
testing, see NUREG/CR-2560, NUREG/CR-3120, and NUREG/CR-3775.

The automatic dosimeter reader consists of a badge transport and insertion
mechanism, a heat source, a carbon-14 (C-14) activated reference light source,
a light measurement system, and a microprocessor controller. Up to 500 TLD
badges may be loaded into 10 magazines of the automatic sample changer that is
attached to a reader, or single 50-badge magazines may be loaded manually. The
magazine is automatically advanced to admit badges into the reading mechanism.
In the mechanism, the dosimeter portion (card) of the badge is withdrawn from
the holder. Each phosphor is then heated and its light output measured. When
all four phosphors have been read, the card is inserted into the holder, the
holder is lowered into the magazine, and the process is repeated for the next
badge. (See Figure 3.) The manual dosimeter reader is similar in the reading
process but dosimeters are manually inserted into the reader one at a time.

3.2 Field Container

The dosimeter for each station is placed in a moisture-resistant polyester pouch
inside a polypropylene mesh cylindrical cartridge approximately 15 cm long and

S cm in diameter. The thickness of the pouch is approximately 5.5 mg/cm?. The
cartridge is attached by wire or polyes.er straps to a relatively permanent
structure, usually a utility pole. This container provides physical security
with minimum attenuation of photon radiation. It is placed approximately three
meters above the ground to minimize vandalism. Figure 4 shows a TLD field
container,

*Mention of a specific product in this report does not constitute an
endorsement by the U.S. Nuclear Regulatory Commission.



3.3 Exchange Procedures

Prior to shipment, all dosimeters are calibrated by the NRC (Section 4). AN
dosimeters are then annealed at the Region I office and packaged for shipment.
The packages are then mailed to the contractors, usually representatives of
the radiological health department of the state in which the reactor is situ-
ated. In some instances, the NRC has contracted with private individuals to
exchange the dosimeters.

The contractor; receive the packages, travel to the sites, and exchange the
dosimeters with those of the previous quarter. The contractors have been pro-
vided with lead casks in which they store the control dosimeters during the
field period. At the end of the quarter, these control dosimeters are removed
from the storage cask and returned by mail with the field dosimeters. The use
of control dosimeters to estimate transit exposure is discussed in Section 5.

when returned to the NRC Region I office, the dosimeters are processed, using
the automatic TLD reader. Ihey are then recaiibrated to establish the current
response of the dosimeter and to check for dosimeter response variability.



Table 2

Calcium Sulfate Energy Response

Panasonic Model UD 801
Dosimeter Response Per Unit Exposure Relative to That
For Cesium-137 and Cobalt-60 Gamma Radiation

Effective Energy (KeV) Average (Element 3 + Element 4) Response

Cs-137 Co-60

38 0.39 0.45

70 0.80 0.92

117 0.54 0.63

167 0.70 0.81

210 0.79 0.90

662 1.00 1,14

1250 0.88 1.00

Conditions: Unidirectional beam of radiation.
Dosimeters mounted in Panasonic dosimeter hangers.

ANST N545-1975 Specification: Energy (keV) Required Response
80-300 .80 - 1.20
<80 <2




151 element
L,8,0,Cu
behind thin windows

2nd element
Li,8,0, Cu
behind plastic wall

Jrd elemem
CaSO, Tm
behund lead shieids
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CaSO, Tm
behund lead shields

Figure 2 TLD Badge Construction
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Element plate
Dosimeter holder
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Reference light source

Dos'meter element

Photomultiplier

ID Code reading unit

Figure 3 TLD Reader - Reading Method and Construction
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4 CALIBRATION
4.1 Facilities

Each element of each TLD badge is calibrated in the NRC irradiation facility
at the end of each quarter of use. This facility contains a panoramic irrad-
iator with a 120-cm diameter rotating table. The irradiator has a 120-milli-
curie cesium-137 gamma radiation source that delivers an approximate 2.3 mR/
minute exposure rate at 50 cm from the source. The exposures received by the
badges are monitored, using a 33cm® air iunization chamber and a Victoreen
model #550 high-precision electrometer calibrated by and traceable to the
National Bureau of Standards. The ionization chamber is placed directly over
the TLD badges; the radiation field around the table is uniform within +3%.
The exposure period is controlled by the use of a timer accurate to within
$0.1 seconds. The exposure rate on the table is periodically confirmed by
exposing dosimeters provided and read by the National Bureau of Standards.

4.2 Procedures for Calibrating Dosimeters

Ouring each calibration, each TLD badge is exposed to approximately 45 mR. The
irradiated badges are stored for 24 hours before reading to allow for the rapid
fading of the low-temperature glow peak of the lithium borate elements. After
the badges have been read, the ratio of recorded exposure to delivered exposure
is calculated and recorded for each of the four elements of each dosimeter.
These element calibration factors are subsequently used to modify the raw ele-
ment readings to determine exposure. The most recent determination of the
element calibration factor is used in the exposure calculation. Furthermore,
historical files of calibration factors are being maintained for each element
of each dosimeter. These records permit detection of changes or trends in
element calibration factors which would indicate either dosimeter or reader
variability.

13



5. ESTIMATION OF TRANSIT EXPOSURE

Field dosimeters receive exposure both while in transit to and from the place-
ment contractor and while in storage at the contragfor's facility, as well as
while they are at their monitoring loccations. To dletermine the field exposure,
it is necessary to estimate this additional exposure, which is designated
transit exposure.

Two control dosimeters are sent to each contractor to estimate the transit
exposure. Control #1 remains unshielded, except when stored in the NRC-
provided lead cask at the contractor's facility. This cask provides 2.75
inches of lead shielding. Control #2 is no longer used. Control #3 is used to
indicate whether a significant exposure was received by the dosimeters while in
transit from the NRC office in King of Prussia, Pennsylvania, to the contrac-
tors. It is shipped unshielded with the new batch of cosimeters to the con-
tractor and returned unshielded with the previous quarter's dosimeters. If an
unacceptably high transit exposure is detected by this dosimeter as a result of
its shipment to the site, a new set of field dosimeters will be sent to the
contractor for an early exchange.

The exposure to Control #1 is the sum of the transit exposure and the exposure
received while in storage during the quarter. The exposure rate during storage
is estimated to be 0.09 + 0.03 mR per day and is based on previous measurements.
For information on how the exposure rate in the cask was previously estimated,
refer to Appendix A of NUREG-0837, Volume 2, Number 4. The transit exposure
to the field dosimeters is estimated by taking the difference between the expo-
sure measured by Control #1 and the exposure calculated to have been received
by Control #1 while in storage in the contractor's lead cask. The .torage
exposure rate is essentially due only to the cosmic ray component of the local
natural background radiation.

Likely sources of transit exposure include shipments of medical and other radio-
isotopes in the mail, as well as natural terrestrial and cosmic radiation.

A summary of ihe control dosimeter placement and usage is included in Table 3
of this report.

14



Table 3

Control Dosimeter Summary

Control #1

Control #3

Purpose of
Control:

Determination of

round trip transit

exposure

Determination of
one-way transit
exposure from NRC
to field

During shipment
to Contractor:

Unshielded, with
field dosimeters

Unshielded, with
field dosimeters

Storage Prior
to Field
Placement:

Unshielded, with
field dosimeters

Unshielded, with
field dosimeters

Storage During
Quarter:

In storage cask

Not stored; returned
with field dosimeters
previous quarter

Storage After
Field Exchange
(prior to
return):

Unshielded, with
field dosimeters

In-transit shield
with field dosi-
meters

During shipment
to NRC

Unshielded, with
field dosimeters

In-transit shield
with field dosi=
meters

15



6. STATISTICAL METHODS

The total uncertainty of the reported exposures is a combination of the random
and systematic components of uncertainty. The random component is primarily
the statistical uncertainty in the reading of the TLD elements themselves.
Based on repeated known exposures, this uncertainty for the calcium sulfate
elements used to determine exposure is estimated to be approximately three
percent (3% for one standard deviation). There are several systematic com-
ponents of uncertainty, and include:

Source of Uncertainty Value of Parameter Uncertainty of Parameter

Energy-Directional Response 1.0 . 14*

Fading 1.0 LG5**

Calibration Element Calibration .03 x Element Calibration
Factor Factor

Estimate of Storage Shield
Exposure Rate 0.09 mR/day 0.03 mR/Day***

*Estimate based on NBS testing of dosimeters.
**Estimate based on NRC measurements of calcium sulfate element fading.
***Cctimate reflects observed variation of past measurement of storage exposure
rate.

These uncertainties are propagated according to established statistical methods
for propagation of uncertainty. Since one component of the systematic uncer-
tainty is greater than one-third the sum of all the components, the overall
uncertainty was calculated by taking the square root of the sum of the variances
of all the components. This is in accordance with U.S. Environmental Protection
Agency (EPA) recommendations contained in "Upgrading Environmental Radiation
Data" - Health Physics Society Committee Report HPSR-1, 1980. The uncertainty
of the adjusted exposure is determined by combining the uncertainties of the
gross and transit exposures.

The uncertainties are listed in the following format:

value of the result

w
nn

& total random uncertainty expressed as one standard
deviation
U_ = combined total uncertainty

16



Example of Uncertainty Estimation

Assumptions:

Bross Field Exposure = 25 mR
Control 1 Exposure = 10 mR
Time in Field = 90 days

A.

Gross Field Exposure Uncertainty

Random Uncertainty (25 mR)(0.03) = 0.75 mR
Systematic Uncertainty:

Fading
Calibration
Energy-Directional Dependence

(25 mR)(0.03) =
(25 mR)(0.05) = 25 mR
(25 mR)(0.14) =

Total Uncertainty = [(0.75)2 + (1.25)? + (3.50)2]% = 2.86 mR
Gross Field Exposure = 25 + 0.8 ; 3.9 mR

nouon

Control 1 Exposure Uncertainty

Random Uncertainty = (10 mR) (0.03) = 0.30 mR
Systematic Uncertainty:

Fading = (10 mR)(0.03)= 0.30 mR
Calibration = (10 mR)(0.05)= 0.50 mR
Energy-Directional Dependence = (10 mR)(0.14)= 1.40 mR
Total Uncertainty = 1.55 mR

Control 1 Exposure = 10 £ 0.3 ; 1.6 mR

Transit Exposure Uncertainty

The uncertainty of the transit exposure is determined by combining the
uncertainty of the Control 1 measurement with the uncertainty of the
storage expsoure.

Storage Exposure

(90 days)(0.0865 mR/day) = 7.78 mR
Storage Exposure Uncertainty

(90 days)(0.0265 mR/day) = 2.38 mR

This uncertainty is tr2ated as a systematic uncertainty. The transit
expsoure is estimated as the difference between the Control 1 measured
exposure and the estimated storage exposure. The uncertainty is deter-
mined by combining their associated uncertainties.

Transit Exposure = (10 mR) - (7.8 mR) = 2.2 mR

Systematic Uncertainty of Transit Exposure = 2.82 mR
Transit Exposure = 2.2 ¢+ 0.3; 2.8 mR

17






7.  QUALITY ASSURANCE PROGRAM

The NRC TLD Quality Assurance (QA) program consists of the planned and system-
atic actions necessary to provide adequate confidence in the accuracy and
precision of the measurements obtained through the NRC TLD Direct Radiation
Monitoring tetwork. These measurements utilize instrumentation located in the
Region I Dosimetry Laboratory. The QA program for these measurements has been
established in order to:

(1) Provide a means of relating the results of the measurements to the U.S.
National Bureau of Standard (NBS), whenever possible;

(2) Obtain a measure of confidence in the accuracy and precision of the data;
and

(3) Ildentify any deficiencies in monitoring and analyses so that corrective
actions can be taken.

The following sections describe the procedures for ensuring the quality of proper
measurements.

7.1 Dosimeter Quality Control
Before dosimeters are placed into service, they must pass the following tests:
7.1.1 Visual Inspection

Badges are visually inspected to ensure that the elements are of the cor-
rect type and have the right filtration.

7.1.2 Identification Number and Dosimeter Type
Dosimeters are read by the TLD reader and the badge identification numbers reported

on the TLD reader output are compared with the corresponding numb:rs on the

badge labels. Any deviations are corrected prior to dosimeter calibration or
use.

7.1.3 Element Calibration Factors

Element calibration factors (see section 4 of this report) are determined for
all dosimeters prior to their being placed into service. No dosimeter is used
which has an element calibration factor less than 0.5.

19



7.2 Reader Quality Control

The calibration of the TLD reader is verified after any significant servicing
or maintenance. In addition, a Quality Control (QC) check is routinely per-
formed on the reader to determine system trends, to apply corrections as neces-
sary, and to ensure that the system is operational. A depleted uranium slab is
used to irradiate dosimeter cards which have been removed from their holders.
These dosimeters were previously calibrated with a cesium=137 source to estab-
lish their element correction factors. In addition, the following system para-
meters are measured and printed by the reader.

7.2.1 Sensitivity Correction Factqr

Prior to reading a rack of 50 dosimeters, the TLD reader determines the sensi-
tivity correction factor. This factor is the ratio of the mean of 10 reference
light source measurements to a constant reference reading. This factor is auto-
matically applied by the reader to all badge readings to correct for changes in
light transmission through the reader's optics. The reader will not operate if
this factor is greater than 1.1 or less than 0.9.

7.2.2 Dark Counts

The dark count (from electronic noise, light leaks, thermionic emissions) is
measured by the reader before it reads each baage. The dark count is usually
less than five counts. The reader will nct operate if the measured dark count
is greater than 20 counts.

7.3 Quality Assurance Audits

The NRC TLD Direct Radiation Monitoring Network is monitored on a regular basis

by the NRC Region I Radiation Dosimetry Specialist. In addition to this con-

tinuing evaluation, the program will be audited by a member of management

designated by the Region I Administrator. This audit ensures that all opera-

tions, maintenance, calibration, and quality control activities are being per-

formed in accordance with approved procedures. The results of these audits

will be documented and reported to the Region I Regional Administrator. Deficiencies
identified will be resolved as soon as practicable and the Region I Regional
Administrator is informed of their resolution.
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8. INTERCOMPARISON
8.1 Description

The Radiological and Environmental Sciences Laboratory (RESL) exposed NRC TLDs
to a Cs=137 source (1) in the free air in July 1985 and (2) with a lucite
phantom.

The NRC TLD Laboratory processed those TLDs. The net exposure was calculated
by applying the correction factors and subtracting the transit exposure.

8.2 Results
RESL
Exposure FREE AIR N* WITH PHANTOM N*
35 mR 36 £+ 1 mR 5 37 + 2 mR 5
80 mR 81 =2 5 85 ¢+ 2 5
465 mR 472 + 10 5 485 + 4 5
810 mR 821 ¢+ 16 5 842 + 18 5

*N = No of TLDs
8.3 Discussion
The results of the free air exposure are in excellent agreement with the RESL.

With the lucite phantom exposure results, however, NRC values are about 4~6%
higher than RESL value which can be expected due to backscattering.

21



9.  SUMMARY OF OPERATING EXPERIENCES

Since the inception of this program, many problems common to environmental
monitoring programs have been experienced. Many of the problems were associ-
ated with the field sampling. Environmental monitoring devices are vulnerable
to vandalism and mischief. The manner in which NRC TLDs are packaged and
installed was designed to protect the dosimeter from the elements and curious
individuals. NRC TLD dosimeters have been vandalized, shot, melted in a forest
fire, and stolen. The recovery rate (that is, the percentage of return) has
averaged approximately 95% which has been acceptable, considering the nature
and scope of the program.

Table 4 lists all licensed facilities included in the Network as of December 31,
1985.

The equipment and procedures used by the NRC TLD Direct Radiation Monitoring
Network generally satisfied the requirements of the program for 1985. The NRC
environmental radiation data base for the monitored sites became larger and
more accurate. In the future, the NRC is pl-~ ing to make use of the upwind
control dosimeters and the expanding data bas .0 evaluate possible plant con-
tribution to the local radiation levels or to estimate the upper limit of such
contributions, if no statistically significant contributions are measured.

22



Table 4

Sites Monitored During

Fourth Quarter, 1985

ODO@SNOWU H WM -

Arkansas Nuclear One
Beaver Valley
Big Rock Point
Braidwood
Browns Ferry
Brunswick
Byron

Callaway
Calvert Cliffs
Catawba
Clinton
Comanche Peak
D. C. Cook
Cooper

Crystal River
Davis-Besse
Diablo Canyon
Dresden

Duane Arnold
Farley

Fermi
FitzPatrick/Nine Mile Point
Fort Calhoun
Fort St. Vrain
Ginna

Grand Gulf
Haddam Neck
Harris

Hatch

Indian Point
Kewaunee/Point Beach
Lacrosse
LaSalle
Limerick

Maine Yankee

McGuire
Millstone
Monticello
North Anna
Oconee

Oyster Creek
Palisades

Palo Verde
Peach Bottom
Perry

Pilgrim
Prairie Island
Quad Cities
Rancho Seco
River Bend
Robinson

St. Lucie
Salem/Hope Creek
San Onofre
Seabrook
Sequoyah
Shoreham
Summer

Surry
Susquehanna
Three Mile Island
Trojan

Turkey Point
Vermont Yankee
Vogtle
Washington Nuclear 2
Waterford
Watts Barr
Wolf Creek
Yankee Rowe
Zion
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APPENDIX A

ENVIRONMENTAL DIRECT RADIATION MONITORING DATA FOR
NRC-LICENSED NUCLEAR POWER REACTORS



A-2

RREANGAS )
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING
FOF THE PERIDL 850911-2€6117 129 DAY3

FIELD TIME 198 DAVS

NRLC LCCATION GROSS | NET EXPOSURE RATE
STATION AZIMLTH/DIST EXPOSURE(mR) mR/Std.Qtr.
(deg.) t(mi,’ +- Rdu:Tot, +- RdmyTot,

i1 3 .4 23.8 +- .73 3.4 NO NET DFTA
aie 333 4.1 24.8 +- .73 37 NO NET DFTA
@ 32 1.3 24.2 +- T 5 3.5 NO NET DFTH
A= 13 < 22.6 +- .7 % 3.4 NO HET DHTA
qu 33 o3 23.1 + 75 33 NO NET DFTA
i 37 3.8 23.5 + .73 3.3 NO NET DHTA
ge” 78 2e3 25.3 + .83% 3.8 NO NET DHTA
it €8 e 25.5 ¢+~ .8, 3.8 NO NET DHTH
aos 92 8.3 25.1 +- .85 3.8 NO NET DHTH
a1e 23 949 23.6 += 2§ 3.9 NO NET DHTH
811 122 .1 21.8 += 75 33 NO NET DHTH
gL 189 6.3 5.0 +- .83 3.3 NO NET DHTA
81 138 2.6 MISSING OR DAMAGED DOSIMETER
81 138 4,9 24.2 +- 7§ 3.8 NO NET DFTA
alc 167 4.4 23,5 +- 7§ 39 NO NET DHTH
e1” 171 2.4 23.6 +- 75 3.3 NO NET DHTH
e 189 3.2 23,3 v~ 3§ 3§ NO NET DHTA
@1 283 2.3 21.8 +- 7§ 3.3 NO NET DHTA
gz 199 5.8 2.2 +~ 6§ 3.2 NO NET DHTA
021 e39 8.9 eS.1 +- .85 3.8 NO NET DHTR
Bz 238 3.6 MISSING OR DRMAGED DOSIMETER

&3 257 2.8 14.9 +- 4§ 2.2 NO NET DFTA
0z< 24 4,% .+ 6§ 32 NO NeT DHTA
025 279 1.2 23.4 +- .8, 3.3 NO NET DHTH
dce 263 4.0 22.9 +- 7§ 3.4 MO HET DHTA
B 298 .4 24.4 +- 7§ 37 NO NET DFTH
B2t 293 5.8 4.1+ 7% 3.6 NO MET DHTA
P 326 1.9 23,7+~ .75 38 NO NET DHTA
@0 388 4.8 23.9 ¢+~ 7§ 3.3 NO HET DFTH
@31 345 1.3 24.6 +~ 7§ 37 NO NET DHTA
@z 339 4.2 2l.g #8532 ND NET DRTA
0;3."- lle 9.75 Z‘.e e c? ' 3.6 NO NET BF'TR
B3¢ 112 £.8 23.8 +~ 7§ 3.6 NO NET DRTH
a4 147 8.8 4.1+ 75 36 NO MET DHTH
e 106 17, 22.0 +~ 73 3.3 NO NET DHTH
846_: 310 17. ‘b-4 . oB i 4.8 NO NET DF:TR
@47 @ - 23.8 +- .73 37 NO NET DHTA
g4 4 9.1 22.8 +~ .73 3.4 NO MET DFTH
345 4 g.9 B8+ B 3l NO MET DHTA
@ar e 8.3 23,3 4= 7§ 3.9 NO _NET DFTH
NO TRANSIT DOSE CALCULATED C(TLD CONTROLS MISSING OR OTHERWISE NOT COMPLETE!



AREANSAS
FOF THE PERIOL 85@311-3¢@117

TLD DIRECT RAIIATION ENVIRONMENTAL MONITORING

RZIMUTH (deg.! AVER. EXPOSURE RATE # IN GROUP
(mR/Std . Qtr. ) +-Std Dev.

348 .75-11.295 (N> 20.8 +- 1.3 6

11.25-33.78 (NNE) 21.0 +- 1.1 2

33.75-56.25 (NE) 20.9 +- ,2? 2

36.25-78.75 (ENE) 22.8 +- .1 2

78.7%5-101.25 (E) el.0 + 1.0 2

191 .25-123.7S(ESE) 21.0 +- 1.2 S

123.75-1486.25(SE) 21.7 +- 0.0 1

146 .25-168.75(558E) 2l.4 +- .4 2

168.75-191.25(5) alel +- ,2 2

191.25-213.7S(S5W! 19.3 4+~ .4 2

213.75-236.35(SW) 22.5 +- B.¢ 1

236 25-258.75 (WSKW) 16.2 +- 3.8 2

258 75-281.25(W) 21.7 +- 1.6 2

281 25-3@3.75 (WNKW) 21.8 +- .2 e

383 75-326.25(NW) 22 1 +- 1.4 3

326 25-348.7% (NNW) 20.8 +- 2.} 2

DISTANCE (mi ) FROM THE REACTOR /RVEﬂ.ElF‘OSl:SE FATE + IN GROUP

@-2 21.0 += .2 1

-5 2@.4 +- 2.5 15

>S9 2l »= 1.9 12

UPHWIND CONTROL DRTA NG DRTHA NO DATA




ARF ANSAS
TLD DIRECT RAFIATION ENVIRONMENTAL MONITORING LOCATIONS

STATION DIST(mi,.) DIK DESCRIPTION
1 .4 4 G. OF HERSHEL BENNETT HOME
2 4.1 393 E. PT. CHURCH
3 1.3 32 N, OF U.S. 64
4 3.3 13 N. OF FARM RD.
S 1.9 53 U.S, 64 & FARM RD.
© 3.6 3?7 MAP COORDINATE S22
7 2.9 78 MISSION CEMETERY
8 3.2 60 COORDINRTE 477
9 3 92 METEOR., TOMWER
i@ $.9 83 COORDINRTE 35¢
11 2.1 122 COORDINARTE 354
12 6.8 189 AP&L (RUSSELLVILLE)
13 2.6 138 COORDINRTE 372
14 4.9 139 SKYLINE DR,
16 4.4 167 HWY, 22 & LITTLE HRYES CR.
17 4 171 MAY CEMETERY
18 3.2 189 HWY. 22
19 2.9 209 HWY. 22
20 $.8 199 SUNSET PT,
21 .9 239 APLL LODGE
22 3.6 230 HuWY., 22
23 2.8 257 PLEDGER CEMETERY
24 4.5 <473 DELAWARE
29 1.2 279 SHALE PT.
26 4.3 263 RD. TO RIVER MTN.
27 4 298 SWAN CEMETERY
28 5.8 293 PINEY
29 1.9 26 LLONDON
30 4.8 ies COORDINATE 621
31 1.3 345 HUWY, 64
3z 4.2 335 MARTIN CHAPEL
33 .8 11e HOME OF D. HW. DOUGLAS
39 6.0 112 RUSSELLVILLE HIGH SCHOOL
40 8.0 147 DARDANELL HIGH SCHOOL
41 17.0 106 ATEKINS
42 17.0 e CLARKSVILLE
43 S.2 a POLYTECHNIC COLLEGE
44 9.1 @ LAMAR ELEMENTARY SCHOOL
4% 8.9 9 DOVER HIGH SCHOOL
46 8.3 a RUSSELLVILLE AIRPORT



ANRC TLD DOSES FOR ARKANSAS AREA
(MR per 90 days)
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BEAYER VALLEY
FOF THE PERIOL 29@8323-36@114

TLD DIRECT RAIIATION ENVIRONMENTAL MONITORING

AZIMUTH (deg.’ AVER. EXPOSURE RATE # IN GROUP
(mRStd . Qtr. . +-Std Dev.

348.75-11.29 (N> 20.1 +- 1.4 -
11.25-33.75 (NNE) 28.4 +- 1.¢ 3
33.75-56.25 (NE) 18.8 +- 1.2 3
36.25-78.75 (ENE) 19.8 +- .4 -
’8.75-101.23% (E) 20.0 » .1 e
101 .25-123.7S(ESE) 19.8 *+- 1.1} e
123.75-146.25(S€E) 0.4 +- @a.0 1
146.25-168.751S5E) 22.¢ +- 8.9 1
168.75-191.235(5) 19.68 +- .8 4
191.25-213.75(S5NW) 29.3 +- .1 2
213.75-236.35(SK) 19.4 +- .1 2
236 25-258.75 (WSKW) 19.6 +- 0.0 1
258 75-281.25(HW) 19.8 +- 1.3 3
281 25-303.75 (HWNW) 18.8 +- 2.8 2
3@3 ?75-326.25(NNW) 20.3 +- 1.@ 2
326 .25-348.7S (NNW) 19.8 +- .8 2
DISTANCE (m1 3 FROM THE REACTOR /RVEP.EXPOSERE FPATE 4+ IN GROUP
e-2 —(ls.l +- .8 - 9
-5 19.8 »~ 1.3 2
>S 19.8 += 1.2 8
UPWIND CONTROL ORTA 17.4 += .9§ 3




BEAVER VRALLEY
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STATION DIST<mi.>» DIR DESCRIPTION

1 16.0 344 ERAST PALESTINE ,0HIOD
2 13.0 & DARLINGTON

- 12.0 31 BEAVER FALLS

S 8.4 SS BEAVER

€ 9.5 60 MONRCH

r 4 8.0 357 ALIQUIPPA

8 4.3 110 GREEN GRARDEN FOARD

9 2.2 110 ROUTE 18

1@ 2.4 91 ROUTE 18

11 3.7 7?7 ROUTE 18

12 4.2 153 ROUTE 18

13 4.4 17e ROUTE 151

14 4.4 158 ROUTE 3@

15 3.5 208 ROUTE 3@

16 5.6 264 ROUTE 30

17 6.3 27e CHESTER, WEST VIRGINIA
18 2.4 232 HOOKSTOMWN

19 2.3 267 HILL RORD

20 3.4 294 GEORGETOMWN

21 1.4 286 RIVER OPPOSITE MIDLAND
2e 1.3 220 ROUTE 168 C(FARFM)
23 2.3 23595 HILL ROAD

24 2.1 289 MC CLEARY ROAD
25 2.1 186 MC CLEARY ROAD

2€ 2.2 198 MC CLERRY ROAD

e7 2.0 129 MC CLEARRY ROAD

28 1.6 8?7 GREEN GARDEN FOAD
29 1.5 59 GREEN GRRDEN FORD
3e 1.2 1% SHIPPINGPORT

31 1.2 320 MIDLAND

32 3.9 329 ROUTE 168

33 2.5 341 ERASTWOOD DRIVE

34 S.2 343 FRIRVIEMW

3s 3.6 9 ENGLE ROAD

3¢ 3.3 14 ENGLE ROARD

kg 3.0 37 OHIOVIEW
38 1.8 22 INDUSTRY

39 1.6 351 NORTH OF MIDLAND
40 16.0 344 EAST PALESTINE,OQOHIO
41 16.0 344 EAST PALESTINE,OHWIO
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BIG ROCK
FOF THE PERIOI 850%12-368203

A-11

TLD DIRECT RRIIARTION ENVIRONMENTRL MONITORING

AZIMUTH (deg. AVER. EXPOSURE RATE * IN GROUP
(mF/Std.Qtr. ) +-Std Dev.
348, 75-11.29 (N NG DATA+-NO DATA a
11.25-33,78  (NNE) NG DRTA+-NO DATA a
33.75-56 .25 (NE. NG DATA+-NO DATA 2
36.25-78.75 (ENE) 1.8 +- 0.0 1
78.75-101.25 (£) 12.8 +- .9 3
101 25-123.75 (ESE/ 14.3 += 1.8 3
123.79-146.2% (SE) 12,8 +- .8 2
146 .25~ 6. 75 (SSE 12.4 +- .8 2
168.75-191.255) 14.4 +- 5.3 2
191.29-213.7% (56N 12.8 +- 1.2 3
213, 75-236.35 GH) 19.8 +- .2 2
T 236 25-258.75 (WSH) NG DRTA+-NO DATA a
258 75-281.25 (W) NG DATA+-NO DATA 2
281 25-303.76 (WNN) NG DRTA+-NO DATR ]
33 73-326.25 (N NG DATA+-NO DATA 2
326, 23-348.7%5 (NNN) NG DRTA+-NO DATA a
DISTANCE (m1 3 FROM THE REACTOR| BVER. EXPOSURE FATE ¢ IN GROUP
-2 T X ?
2-5 2.6 +- 1.6 10
»% 12,0 +- 0,0 1
UPNIND CONTROL ORTA 12,8 +- .4 3




BIG ROCK

A-12

TLD DIRECT RACLIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST(mi.> DIR DESCRIPTION

1 4.9 208 MICHIGAN 66

& 3.6 220 PETOSKY (US 31) & PROSPECT
3 2.4 <04 COUNTY RD. S8

- 3.3 176 QUAR ZR LINE FD.

S 4.6 161 COUNTY RD. %46

€ 4,7 133 QUARTER LINE FD. & MAPLE GFOVE RD.
7 3.7 11€ STOLT RD. & MAPLE GROVE RD.
8 4.7 111 STOLT RD. & MURRRY RD.

9 4.3 98 MURRAY RD & BAY SHORE RD.
10 12.0 88 PETOSKY (MDD

11 16,0 83 BAYVIEW MI>

12 16.0 83 BAYVIEW (Mi>

13 16.9 83 BAYVIEW <mMID

14 3.4 7 us 31

1S 1.8 96 BURGESS RD.

16 2.0 118 OLD 31 RD.

17 2.9 134 OLD 31 RD.

18 1.9 222 PA-BA-SHAN LANE

19 1.4 194 NERAR US 31
20 1.9 179 US 31 (NEAR CHARLOVOIX ROD & GUM CLUB)
el 1.1 153 us 31



A-13

NRC TLD DOSES FOR BIG ROCK POINT RAREA

{mR per S@ days)
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| A-14
| BRAIDWOOD B
TLD DIRECT RAIIATION ENVIRONMENTAL MONITORING
FOF THE PERIOI B%aﬂlzjaoe @3 119 DAYS
FIELD TIME 93 DAYS

L LCCATION GROSS NET EXPOSURE RATE
| STHTIBN RZIMLTH/DIST EXPOSURE (mR) mR/Std.Qtr,
| (deg.) (mi.) +- Rdn:Tot. +- RdujTot,
@i ? 21.9 += 73 3.3 NO NET DF TH
| aa. 19 l.’E 22.5 +- 75 3.4 NO KET LRTA
| L 45 g 18.1 +- .55 &.7 NO NET DHTH
| g g6 .1 21.8 +~ 75 3.3 NO NET DETA
| Qi 87 1.8 28.9 +- .65 3.1 NO NET DFTA
[ 114 a 24.3 +~ 7§ 3.6 NO NET DFTA
L 133 Qe 22.7 +- 75 3.4 NO NET DHTH
g 151 2.8 208.9 +~ .6 ; 3.1 N NET DFTA
i 178 39 28.2 +- .8 4.2 NO NET DFTR
aLe 197 2.8 g2.3 ¥ o 3 33 NO NET DKHTH
@il 222 L4 28,2 +- .67 3.9 NO NET DKTA
ai: 292 1.1 22.2 = 0 3 %3 NO NET DHTH
a1l 25l 1.8 21.9 +~ 7% 33 NO NET DRTA
a1e e7d 1.2 28,5 +- .6 ;7 3.1 NO NET DFTH
@1e 339 1.6 17.1 #= .33 2.8 NO NET DHTH
a1’ 359 1.3 22.7 +- 7§ 3.4 NO NET DFTA
81e 918 3.9 26.4 +- .8 7 4.9 NO NET DHTA
(1% 242 6.3 ¢e.1 4 7% 3.4 NO NET DFTH
Bz 9E3 5.7 2l.1 +~ .6 3.2 NO NET DFTA
821 986 6.8 e3.7 = 5 6 NO NET DFTA
Bz 108 e 22.9 +- .77 3.4 ' NO NET DHTA
rE: 45 4.4 2.8 ¢+~ 75 3.4 NO NET DHTA
02« are 4,2 22.4 +~ 7§ 3.4 NO NET DHTA
0z% 98¢ 4.1 19.2 +- .6 2.9 NO NET DHTH
gt 113 4.4 2.3 +- 7y 3.4 NO NET DHTH
Bt 161 6.1 22,2 += 7§ 3.3 NO NET DHTA
824 180 6.1 MISSING OR DAMAGED DOSIMETER
@30 191 9.8 27.9 +~ .8 4.1 NO NET DFTA
831 238 5.8 23.1 + .87 3.8 NO NET DFTH
83z 266 9.3 e2.1 += 7§ 3.3 NO NET DFTH
93 289 4,1 23.8 ¢+~ .73 36 NO NET DFTH
@< 319 4,3 4.8 +- 7§ 3.6 NO NET DHTA
835 333 4.9 2.8 +~ 73 3.4 NO NET DFTH
03¢ 498 39 2.4 +- .65 3.2 NO NET DFTH
837" 8zl 9.3 2i.1 - .63 3.2 NO NET DRTH
838 198 18’ 19.8 +- .6 ; 3.9 NO NET DFTH
839 224 13 20.3 ¢+~ .65 3.9 NO NET DHTA
a4y 224 13 24.5 ¢ of 5§ 3s? NO_NET DFTH
NO TRANSIT DOSE CALCULATED (TLD CONTRILS' MIZSING OR OTHERWISE NOT COMPLETE)




A-15
BRAIDNOOD
FOF THE PERIOI 858912-36@103

TLI DIRECT RAIIATION ENVIRONMENTAL MONITORING

AZIMUTH (deg.’ AVER. EXPOSURE RATE # IN GROUP
(mR Std.Qtr. : +-Std Dev.
348 . 75-11.2%9 (N> 21.3 +- B 3
11.25-33.75  (NNE) 22.8 +- 2.7 3
33.75-56.25 (NE» 20.3 +- 2.5 3
$6.25-78.75 (ENE) 2l.1 += .6 3
78.75-1@1.25 (E) 21.8 +- 2.0 4
191 .25-123.7S (ESE) 22.6 +- 1.2 2
123.75-146.25 (SE) 2L.9 +- .0 2
146 . 25-168.75 (55E) 20.8 +- .8 2
168.75~191.25(5" 24.3 +- 4.5 3
191.25-213.75 (56W) 21.5 +- 0.0 1
213.75-236.35(SH) 21.89 +- 3.3 2
236 25-258.75 WSMW) 21.4 +- 8.0 1
358 75-281.25 (W) 20.8 +- .8 3
281 25-3@3.75 (WNW) 23.@ +- 0.0 1
I@3 75-326.25 (N 21.9 += 1.8 2
326, 25-348.75 (NNW) 19.3 +- 3.8 2
- -
OISTANCE (mi ) FROM THE RERCTOR : R/nven.cxposens RATE ¢ IN GROUP
-2 XN - 12
2-5 22.3 +- 2.2 13
> 21.9 +- 2.0 12
UPWIND CONTRGL ORTA 21.7 += 2,8 2




BRAIDWOOD
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STATION DIST(mi.> DIR DESCRIPTION
1 .8 351 IL-S3 9TH POLE SW OF DIV.
2 1.3 19 N. OF RR/DIV. & IL-129
3 2.9 45 IL-1137.5 Ml E. OF IL-53
- 2.1 56 ESSEX-/.S Ml S. OF IL-113
S 1.8 87 ESSEX-0.5 MI.S. OF SMILEY FD
€ 2.9 114 ESSEX NR BRAILWOOD TRAIN. (TR.
7 2.7 133 ESSEX~@8.5 MI.S.0F COOPER-/TFMEN BERRIES
8 2.8 151 COUNTY LINE~-.S MI W. OF ESSEX
9 3.9 178 WS@ONCPONDEROSA CLUB SIGN)D
1@ 2.8 197 KANKAKEE & DONDANVILLE RDS
11 1.4 222 KANKAKEE NR HOUSE ON HILL
12 1.1 252 KANKAKEE NR GODLEY VILLAGE HALL
13 1.9 261 KANKAKEE N. OF RR TRACKS
14 1.2 278 KANKAKEE UNDER TRANS. LINES
15 1.3 310 KANKAKEE & [3-55 FRONTRAGE
16 1.6 338 KENNEDY & ENGLISH STS.
r 1.5 359 BRAIDWOOD ELEM. SCH.
18 3.5 18 COAL CITY & CEMETARY RDS
19 6.3 42 WILMINGTON WATER TOWER
28 S.?7 69 (L=1232 & HINTZE
21 6.8 8¢ (L=182 OF RITCHIE
2z 190.9 108 KANKAKEE ST PFRRK ENTRANCE
23 4.9 45 RIVER & JOHNSON RDS.
24 4.2 70 RIVER & IL-113
2% 4.1 =1 ZILM RDC1 MI €, OF IL-113)
26 4.4 113 JILM RD/37500% & 2240U
ev €.4 142 W1403N & N309MW
28 €.1 161 W1E0AN & N309u
29 6.1 1809 POLE AFTER BRIDGE IN MINES
3e S.8 - W1903N & N30oW
31 5.8 238 STORM RD & IL-S3
32 S.3 266 CRARBON HILL % BRACEVILLE RIS
33 4.1 289 CARBON HILL & REED RDS
34 4.3 31% CORL CITY WATER TOWER
3% 4.5 333 STH IN EILEEN BETW RR TRACKS
36 S.9 a CECO & COOPER RDS
37 5.3 21 IL-129 S. OF 18-5%
38 1.9 198 OFF IL-17 ENTEY TO REDDICK
39 13.0 224 [L=47 & IL-17 (DWIGHT
40 13.0 224 [L-47 & IL=-17 C(DWIGHT)



A-17
MAP FOR BRAIDWOOD

Map will be provided for this site in the future.
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BROWNS FERRY
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BROWNS FEREY

TLD DIRECT RALIATION ENYIRONMENTAL MONITORING

-

RZIMUTH (dag.! AVER. EXPOSURE RATE # IN GROUP
(mFStd.Qtr. ) +-Std Dev.
348.75-11.235 (N3 19.8 +- 3.6 2
11.25-33.78 (NNE) 19.3 +- .8 2
33.75-56.23 (NE> 17.8 +- .3 -
36.25-78.78 (ENE) 19.4 +- 2.0 3
’8.75-181.235 (E? 18.8 +- ,? 3
1891 .285-123.7S(ESE? 20.1 +- 1.0 2
123.75-146.235(SE) 1S.4 + .8 2
146.25-168.75 (SSE) 15.8 4+ 1.1 3
168.75-191.25(5) 16.8 +- 0.0 i
191.29-213.75(S5NW! 19.5 += 1.1 2
213,75-236.35(SW) 19.1 +- 4.4 e
236 25-258.75(H5W) 8.1 +~ 1.7 2
258 75-281.25(HW) 8.1 += .§ e
281 25-3@3.75 (WHKW) 12.8 +- .§ 2
3@3 75-326.2S(NHJ 18.8 +- B.@ 1
326.25-348,.7S (NNNW! 19.4 += 1.1 3
DISTANCE (my 2 FROM THE REACTOR AVER. EXPOSURE RATE + IN GROUR
(MR/5td.Qtr.) +-5td.0ev.

B-2 19.9 +~ 1.6 g
a-5 17.5 += 1.4 13
>S 17.68 +- 1.8 14
UFPKWIND CONTROL ORTH 127.8 = ,}§ 2
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BROWNS FERRY
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST(mi.> DIR DESCRIPTION

1 5.0 128 DECATUR

4 5.5 133 FINLEY 1S. RD.

3 4.3 153 LEWIS LANE

- S.8 219 TENN. VALLEY JR. HIGH SCHOOL
S 6.9 229 HILLSBORO

€ 4.5 245 DAVID TEMPLE CH.

7 1.9 269 PORTER CEMETERY

8 11.0 257 COURTLAND HOSFITAL

9 7.0 295 SPRING CR. & LOCK RD.

10 4.5 292 MALLARD CR. RID.

11 1.9 269 LLAKEYIEW CRBINS

12 2.6 2489 DAVIS FARM

13 1.7 220 BROWNS FERRY ED.

14 17.90 268 TOWN CREEK

15 3.0 201 BAKER BOTTOM FD.

16 3.0 181 STATE PIC STATION

17 9.5 Se ATHENS RD. & RT, 72

18 3.9 o1 ATHENS RD. & COW FORD RD.
19 3.2 €2 ORK GROVE CHURCH
20 2.8 86 COW FORD RD.

21 3.1 111 END OF COW FORD RD,

22 1.1 €4 COX CEMETERY
23 26.0 90 HUNTSVILLE

24 .8 111 BFNP METEOROLOGICARL TOMWER
2% 2.2 46 LAWNGATE
26 1.7 26 INTERSECTION ON LAWNGATE RI.
27 1.7 333 POPULAR PT,

28 1.0 33S PARADISE SHORES

29 3.8 27 SEVEN MILE POST RD. & RT. 24
30 4.9 a RIPLEY CITY HALL

31 S.3 340 SNRKE RD.

32 12.8 312 ROLAND EZELL RESIDENCE

33 1.5 o SHAW RD. & LAWNGATE RD.
34 7.0 Sz TURNER CHARPEL SCHOOL

35 S.4 9S BEULARH BRAY RD.

36 S.6 €8 MOORESVILLE RD.

37 7.8 149 TVA SUBSTATION

38 7.0 164 TRINITY TOWN HALL



NRC TLD DOSES FOR BROWNS FERRY APER
(mR per 90 days)

ROGERSV ILLE ¥, 3 )
: . .
l?._j
4
8 MILES
18
DECATUR . .
MILLTON
* Plant




BRUNSHICK
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A=-23
BRUNSHICK
FOF THE PERIOI 85@316-368114

TLD DIRECT RAIIATION ENYIRONMENTAL MOMITORING

RZIMUTH (deg.’ AVER. EXPOSURE RATE # IN GROUP
(mR.Std.Qtr. 1 +-Std Dev.

348.75-11.25 (N3 13,7 - .} 2
11.25-33.75 (NNE) 13.4 +- .6 4
33.75-56.25 (NE) 15.86 +— .1 2
36.25-78.75 (ENE) 14.4 +- .§ 4
78.75-181.25 (E) 13.3 +- .8 2
101 .25-123.7S(ESE) 15.2 +- 8.8 1
123.75-146.35(SE” 15.2 +- 0.0 1
146.25-168.75 (S5E) 15.5 +- 8.9 1
168.75-191.25(5» I%.8 4+ .3 e
191.25-213.751S5N! 14.3 +- .8 3
213.75-236.25(SH) 13.8 +- 1.} e
d36 25-258.75 (WSH) 13.6 +- 1.4 e
258 75-281.25(MW) 14. @8 +- 1.4 5
281 . 25-3@3.75 (WNW} 12.5 +- .8 a2
303 . 75-3268.2S(NNW) 13.2 +- .3 2
326 . 25-348.75 (NNK) 14.8 +~ .8 2
DISTANCE (mi 3 FROM THE RERCTOR ‘ ’RVEP EXP?SERE FATE + IN GROUP
@-2 14.2 +- 1.0 ' 15
2-5 13.§ +~ 1.0 13
>S 4.1 +~ B 9
UPWIND CONTROL ORTA 15.3 +- .8 3




A-24

BRUNSMWICK
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST<(mi.> DIR DESCRIPTION

1 2.2 2€0 BEMC SUBSTATION RT. 133

2 3.4 245 HWY. 133 & RD. 1101

3 3.8 231 STANDARD PRODLCTS

4 4.9 218 CASWELL BERCH

S 4,3 186 FORT CASWELL IDOCK

€ 4.5 27 S. BRUNSWICK CO. LANDFILL

I'd 4.4 2ve BRUNSWICK CO. LAND ON RT. 211t
8 1.3 73 HWY. 1528 C(INTRKE CANAL>

9 1.0 97 HWY. 1528 (S. OF CRANAL>

1@ 1.5 120 RD. 1534

11 .9 131 HWY. 1528 & RD. 1534

12 1.1 156 SUBSTARTION (RT. 1528)

13 1.1 180 HWY. 1527

14 2.4 134 E. LEONARRD & M. ATLANTIC S1.
15 2.9 2e1 E. 11TH ST.

16 1.2 218 HWY. 87 (N. OF HuWY. 211>

1?7 1.1 25z HWY. 87 & BSEF RACCESS RD.

18 1.2 272 HWY. 87 (8.5 N. RCCESS RD.:
19 1.1 19 RD. 1525 (2.@ E. OF HWY. 87)
2e 1.1 2 RD. 1525 (1.6 E. OF HWY. 8%
21 1.3 288 HWY. 87 (8.3 M. OF RD. 152%O
22 1.5 307 HWY. 87 (8.7 N. OF RD. 1S52%)
23 2.1 338 SUNNY PT. RCCESS RD.

24 4.9 32S BOILING SPRINGS LAKES
25 3.8 338 HWY. 133 & ORTON CR.

26 S.2 356 HWY. 133 (2 MILES N. OF ORION CR.?
27 6.4 30 SUNNY PT. (N. GARTE>
28 9.0 43 HUWY. 421 (SNOW CUT)
29 8.5 56 RT. 421 & LUMEERTON ST.
3e 7.2 59 RT. 421 & OCEAM VIEW DR.

31 6.5 65 KURE BEACH WATER TOWER

3z S.8 74 FORT FISHER AFB

32 4.1 88 FEDERAL PT. FERRY LANDING

34 17.0 12 SHIPYARD BLVD.&% WORTH DR.

3% 18.9 1e SHIPYARD BLVD. & NEWKIRK AR\E.
3¢ 1€.0 224 SUPPLY (NC RT. 211 & RD. 1115
37 16.0 284 SUPPLY (NC RT. 211 & RT. 17D
38 16.8 289 SUPPLY (NC RT. 17 & RD. 1115
39 4.6 287 COUNTY WATER FLANT

49 °? 271 8.5 MILES E. OF HWY. 87



NRC TLD DOSES FOR BRUNSWICK RARER

WINNRBOW

\E 13

SUFBLY

(mR_per 38 days)

12z

NILES

H Plant
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BYFON
FOF THE PERIOI §S@891:2-568188

A-27

TLD DIRECT RRIIATION ENVIPONMENTAL MONITORING

RZIMUTH (deg.’ AVER. EXPOSURE RATE # IN GROUP
(mR/Std.Qtr. 1 +-Std Dev.

348.753-11.29 (N2 17.8 += 1.4 2
11.25-33,75 (NNE) 15.0 +- 1.9 3
33.75-58.25 (NE) 15.6 +- 1.4 -
56.25-78.75 (ENE) 19.7 +- 2.8 e
78.75-101.233 (E) 18.7 +- 4.} e
101 .25-123.7S(ESE) 18.5 +- 1.0 2
123.75-146.25(SE) 19.5 +- 3.6 2
146 .25-168.75 (S5E! 17.2 4= 2.3 e
168.75-191.235(%) 18,3 4= 2.4 3
191.23-213.75(S6M) 19.7 4= 3.4 3
213.75-236.25(SH) 16,2 +- 1.7 2
236 25-258.75 (HSK) 1S.6 +- 1.5 2
258 75-281.251( k) 18.5 +- 3.5 a
281 25-3@3.7S (WNKH) 2.2 +- 0.@ 1
3@3 . 75-326.25 (NW) 18.1 +- 3.2 4
326 .25-348.75 (NNHW) 17.1 +- 4,2 2
DISTANCE(mi 3 FROM THE REACTOR R/RVER.EXPOS?RE RATE + IN GROUP
@-2 (18.8 s o afs - 16
2-5 16.7 +- 2.5 1?
>S 186.2 +~ 1.4 S
UPWIND CONTROL ORTA 13.8 += 1.8 3




BYFON
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST(mi.> DIR DESCRIPTION

1 1.1 10 CLOSEST FARRM

2 1.0 23 H. GERMAN CHURCH RD.
& 1.6 46 N. GERMAN CHURCH RD.
“ 1.6 68 H. BLACK WALNUT RD.

S 1.4 86 N. BLACK WALNUT RD.

€ 1.3 112 N. BLACK WALNUT RD.

7 1.4 133 E. HOLCOMB RD.

8 2.2 1?5 N. GERMAN CHURCH RD.
9 .6 156 E. PLEASANT GROVE RI.
10 .- 183 E. PLEASANT GROVE RD.
i1 .6 210 E. PLERSANT GROVE RD.
12 «9 236 H.RAZORVILLE RD.

13 .8 247 N. RAZORVILLE RD.

14 ? 262 N. RAZORVILLE RD.

15 .8 298 H. RAZORVILLE RD.

16 1.0 326 N. RAZORVILLE RD.

17 1.6 333 N. RAZORVILLE RD.

ie 4.8 23 BYRON WATER TOWER

19 4.1 17 COLFAX ST NR SCH

2@ 4.3 S E. MILL RD.

21 4.2 248 CONGER RD/RT IL 72

22 4.9 322 IL 727N STONE SCH RD
23 6.9 304 [L 72 IN LEAF RIVER
24 4.8 27e N SILVER CR RD(SO OF MIDTOMWN RD>
25 4.6 244 N LIMEKILN RD

26 4.8 224 [L 64 E OF OREGON

a7 S.2 213 4TH-ADAMS

28 14.0 209 IL 27BROADWAY GR DET
29 13.0 215 S RIDGE RD-/W HOUSE RD
3e 13.0 215 S RIDGE RD-/W HOUSE RD
31 4.6 284 [L 64/DAYSVILLE RD

32 4.4 178 IL 64N GER CH RD

33 3.9 155 E BRICK RD

34 4.8 138 E BRICK RD-S CHANA RD
35 4.4 118 H. STILLMAN RD

3€ 3.8 81 £ WELD PARK RIN COX RD
37 5.5 ve [L 727N STILLMAN RD
38 4.8 45 [L 727E KISHWRUKEE RD
39 €.8 44 MCCORMICK CAMF

40 15.0 45 IL S1 S OF UsS 20

41 3.0 3ze H RIVER RD/E HALF MI RD
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MAP_FOR BYRON

Map will be provided for this site in the future.
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CRLLAWAY
FOR THE PERIOI 3S8913-566188

TLI DIRECT RRIIRTION ENVIRONMENTAL

MONITORING

RZIMUTH (dag.’ AYER. EXPOSURE RATE # IN GROUP
(mR/Std.Qtr. ) +-Std . Dev.

348.75-11.2% (\o 17.8 += 1.2 2
11,25-33.78 (NNE) 17.2 +- 1.1} 2
33.75-56.285 (NE) 16.4 +- B.© 1
36.25-78.75 (ENE) 18.3 +- 2.0 2
’8.75-181.28% (E? 20.b +- 3.0 3

181 .25-123.7S(ESE) 3.1 +- .5 2
123.75-148.25(SE? 18.6 +- 3.1 2

_—

146 .25-168.7S(S5E) el.2 4= 3.4 "
168.75-191.2%(5? 8.7 +~ 1,8 e
191.23-213.7S5(S5N) 18.9 +- 2.4 e
213.75-236.25(SK) 21.0 +- 3.1 2

236 25-258.75 (WSKH) 21.3 += B.1| -

258 . 75-281.25(W) 17.6 +- 4.5 |

281 25-3@3.75 (WNK) 20.86 +- 1.@ 3

3@3 . 75-326.25(NH 19.9 +~ 2.9 3

326 .25-348,.7S (NNNW) 19.8 +- 4.6 e
DISTANCE (m1 3 FROM THE RERCTOR RVER. EXPOSURE PATE 4 IN GROUP

(mR/5td. Gtr,) +-5td.Dev.

a-2 19.7 +- 2.5 14

2-S 19.4 +- 3.4 13

>S5 19.4 += 1.9 18

UPWIND CONTROL ORTA 19.8 +— .8 3




CALLAWRY
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST<(my.> DIF DESCRIFPTION

| 2.1 247 HWY CC ON PN 18769

2 1.4 259 HWY CC ON PN 18747

3 1.3 282 HWY RD ON PN 185580

4 1.3 304 HWY CC ON PN 18450

S 1.7 330 HWY CC AND O - PN 28613

€ 8+ 0 1 RT O AND DD - PN 28139

7 2.0 23 RT O - UNION CITY ST. - PN 31094
8 «? 77 RT DD - PN 23151

1.4 8% RT DD - GRAVEL RD - PN 38%%6

10 1.5 298 RT DD - FARM HOUSE

11 2.9 121 RT DD - PN 2 N 310

12 2.9 149 RT DD - PN 096871

13 2.9 158 RT DD - PN 98851

14 3.7 183 RT DD & HWY 94 - PN B&7%54

15 1.7 188 RT 336(MICRO TWR)PN-18716

1€ o7 282 RT 336(HEAVY HAUL RD)> NO #

17 M 237 RT 336-NO PN-NERR PRRK LOT

18 11.0 312 HE OF FULTON ON Z-PN21544

19 18.0 292 RT C-S. OF FULTON- NO PN
2e 9.8 268 RT C - PN S38%S
21 8.0 247 RT C - RANCH HOUSE FN S5-48

2 8.9 229 RT C-S CALLOWRY RII SCH PNI.-2SK
23 8.0 220 RT C-RIVERVIEMW NURS HM PN SV-/1
24 5.5 205 RT C - SKIP 7 DEBS STORECPUST)
2% 4.9 157 HWY 34-NEAR GRAY BARN PN 12182
2€ S.9 134 PORTLAND-NEAR CH BELL PN 125-711
27 4.2 115 HWY 34 & RT D - PN 11935
28 3.5 95 RT D - PN 130080
29 3.4 67 RT D - PN 12955

30 4.5 48 RT D (PAST RT K> PN 12818

31 €.5 14 YUCATAN BAPTIST CH. PN 12670

32 S.1 2 BEFORE MOHEGAN RD. PN 1913%

33 3.6 33% RT CC - POLECL. SIDE OF RD:
34 4.3 288 RT O - PN 18145
3S S.2 310 GRAVEL RD. - FN 17516

36 3.2 264 RT AD - BRIDGE POST(RT. SILE>
37 3.0 237 RT CC - POLE AT X SEC WITH SIDE RD.
38 15.0 27 NEW BLOOMFIELD - BEHWIND STORE
39 15.09 278 HEW BLOOMFIELD - BEHIND STORE
4@ 28.9 203 HOLTS SUMMIT-EY CHIROPRACTIC CLINIC



NRC TLD DOSES FOR CRLLAWARY RRER
(mK _per 9@ days)
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CRLYVERT CLIFFS
TLD DIRECT RALIATION ENVIROHMENTAL MONITORING
FOF THE PERIOI 25@8338-36818% 181 DAYS
FIELD TIME 97 DRYS

NEC LCCATION GROSS NET EXPOSURE RATE
STHTION AZ IM!TH DIST EXPOSURE (mRY mR-Std.Gtr,
(de Chi +~ Rdm:Tot. +- RdmiTot.
@é ! 275 1.5 16.1 +- 5§ 2.4 NOQ NET DFTA
eac 224 }.7 15.3 +- .5 § 2.3 NO NET DFTA
- 323 2.4 13.5 +- .4 5 2.9 NO NET DFTR
2T 297 E 16.4 +- 5§ 2.9 NO NET DFTH
Bie 124 4.7 16.3 +- .0, 2.4 NO NET DFTA
gar 324 5.9 2.4 +- 4 1.3 NO NET DFTR
gac 236 Bl 14.7 +~ 4§ 2.2 NO NET DRTR
g 273 i1 17.4 - 5 ; 2.6 NO NET DFTH
ale 233 3.7 8.1 #- .3, &.4 NO NET DFTA
8l! 238 - 17.6 +- 3 ;3 2.8 NO NET DFTR
812 243 1.3 14,7 +~ 45 2.2 NO NET DHTA
@1: 222 1.9 18.3 +- 5§ 4.7 NO NET DETH
a1 283 1.8 12.7 +~ 4§ 1.3 NO NET DFTA
.5 176 2.4 17.3 += .9 § 4.6 NO HET DRTR
@le 168 1.3 16.4 +- 5§ .3 NO NET DFTA
1% 139 3.8 14.8 +- .4 § 2.2 NOQ NET DETH
azé 139 87 18.9 . & 3 8.4 NO MET DiTH
81 281 4 13.3 +~ .45 2.9 NO NET DFTR
82z 187 4.7 13.6 +- .4 ; 2.9 HO NET DFTH
& 28! 8.7 14.3 ¢+~ 4§ 2.1 HQ NET D&TA
0c 198 7.8 129 += .45 1.9 NO NET DFTH
gzt 3235 6.7 13.5 +- .45 2.9 NO NET DRTH
Bt 14 11. 12.6 +- 4§ 1.9 NO NET DFTH
@z’ 314 11. 12.6 +- .4 7 1.9 NO HET DFTA
P 3135 18, 17.4 += .5 2.6 HO NET DFTR
83 186  12. 16.6 +- .5 § 2.9 WO _NET DFTA
NG TRANSIT DOSE CALCULATED (TLD CONTROLS'MISSING OR OTHERWIZE NOT COMPLETE»



CALVERT CLIFFE
FOE THE PERIOI 85&938-2c8188

TLD DIRECT RAIIATION ERY

4
g
e
ol
ga

IRONMENTRL MONITORING

RZIMUTH (deg.! AVER. EXFPOSURE RRATE # IN GROUP
(mR. Std . Qtr. 1 +-Std Dev.
348.73-11.29 (N2 NG DRTA+-NO DATA a
11.25-33.75 (NNE) NG DRTA+-NO DRTR a
33.75-56.25 (NE) NG DATA+-NO DATA a
36.25-78.75 (ENE) NC DRTR+-NO DATA a
78.7%5-101.25 (E) NO DATA+-NO DATA a
101 .285-123.7S(ESE) NO DRTA+-NO DATR d
123.73-146.23515E> 13.3 +~ 8.0 1
146.25-168.75 (S5E) 14.4 +- 1.0 2
168.75-191.25(%? 4.8 +- 2.0 4
191.25-213.7S (55HW! 12.5 += .7 3
213.75-236.25(SK) 16.6 +- .§ e
236 25-258.75 (WSH) 14.2 +- .8 3
és58 75-281.25(W) 1IS.5 += .8 e
281 . 25-303.7S (WNK) ¥%.c = .2 e
3@3.75-326.25(NKW) 12.9 +~ 1.5 4
326.23-348.75 (NNHW) MG DRTA+-NO DATA a
DISTANCE (mi > FROM THE PEARCTOR RVER. EXPOSUPE PRTE ’ + IN GROUP
(MRS Gtr. ) +-5td.0ev. |

g-z 14.4 += 1.7 &
¢-8 4.4 +~ 1.6 11
>S 13.0 +- 1.4 €
UPWIND CONTROL ORTAH 13.1 += 2.6 3




CALVERT CLIFFS
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCARTIONS

STHTION DIST(mi.> DIR DESCRIPTION

1 1.5 27s ROUTE 2, GIOVANNI'S

3 1.7 284 ROUTE 2

4 2.4 323 ILONG BERCH

S 3.1 297 ROUTE 2 AND PARRAN ROAD

€ 4.7 324 ROUTE 2,CLIFFS MOTEL

7 S.S 324 GOVERNOR RUN

8 6.1 256 BROOMES ISLAND

9 4.1 273 ROUTE 26SC(BOWEN ROARD>

1e - P 293 WALLYILLE

11 4.0 230 ST. LEONARD CREEK

12 1.3 243 ROUTE 2

13 1.5 222 ROUTE 2<¢JOHNS CREEK>

14 1.8 283 LUSBY

15 2.4 176 ROUTE 2, MIDDLEHAM CHAPEL
1€ 1.9 1@ CAMP CANOY

19 3.8 159 ROUTE 497&LITTLE COVE POINY RORD
20 4.7 139 COVE POINT
21 4.0 201 MILL BRIDGE RCOAD & TURNER FORD
22 4.7 187 APPEAL

23 8.7 281 S.PAXTUENT BERCH RD.
24 7.8 198 SOLOMONS ISLAND

25 6.7 3295 SCIENTIST CLIFFS

2€ 11.@ 214 PRINCE FREDERICK

a7 11.0 314 FRINCE FREDERICK
28 18.0 219 PRINCE FREDERICK
29 12.0 186 LEXINGTON PARK
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ONMENTRL MONITORIN
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TLD DIRECT RALIATION ENYIR

FOR THE PERIOL g38

CATRWEA
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CHTRKEA

FOR THE PERIOI 8583%17-86@122

TLD DIRECT RALIATION ENVIRONMENTAL MONITORING
RZIMUTH (deg.? AVER., EXPOSURE RATE # IN GROUP

(mR/Std.Qtr. ) +-Std Dev.
348.75-11.25 (N> 12.8 +—- 1.1 2
11.25-33.75 (NNE) 14.5 +- @.0 1
33.75-56.25 (NE> 16.4 +- 2.5 3
36.2.-78.75 (ENE) 12.6 +~ 1.5 3
’8.75-101.2% (E) 13.8 +- 1.8 2
181 .25-123.7S (ESE} 14.5 +- 1.1 e
183.75-148.35(SE) 17.2 +- 2.0 3
146.25-168.75(S5E) 4.6 +- 4,) 3
168.75-191.235(5) 13.3 +- 8.0 ] 1
191.25-213.75(55NW) 16,1 +~ 1.3 2
213.75-236.25(SH) 13.7 +- 4.6 2
236 25-256.75(WSKH) IL.7 += 2.6 3
258 75-2681.25(W) 14.9 +- 4.3 2
281 .25-3@3.75 (WNW) 15.8 + 2. 3
3@3.75-326.25 (NHJ 13.1 +~ 1.7 2
326.25-348, 7S (NNKW) 16.3 +- 85, %AV 2
DISTANCE (mi ) FROM THE RERCTOR RAVER. EXFOSURE RATE + IN GROUR
_(nR/5%d.Qtr.) +-Std.Dev.

@-2 15.8 +—- 2.4 1§
a~5 14.4 +- 2.8 1?
>S5 13.3 +- 3.2 4

L UPKWIND CONTROL ORTH 1S.1 +- ,§ 3




CATAWBA
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATINNS

STRTION DIST(mi1.> DIR DESCRIPTION

1 .1 124 CATAWBA OVERLOOK CENTER

2 .4 162 DISCHARGE CANFRL

3 .8 132 CONCORD RD.

4 1.3 111 ENT. COMMODORE YACHT CLUB

S 4 495 BLUEBIRD LN.

6 1.3 298 DUKE POWER SUESTATION

7 .6 4 DPC ENVIRON. MONITOR. STATION

8 1.5 332 HY POMWER LINES

9 1.6 318 JCT HWY 274 & LIBERTY HILL RD.

10 1.8 178 5. OF MARTHA’S VINEYARD RD.

11 1.5 2832 ALLISON CR. RD.(W. OF BARDFLE RD.>
12 1.5 225 ALLISON CR. RD.(W. OF GRANVILLA RD)
13 1.9 250 ALLISON CR. PRESBYTERIAN CHURCH

14 1.4 27e ALLIS0ON CREEK LANDING

15 3.0 331 BETHEL BRPTIST CHURCH

16 3.9 311 BETHEL SCHOOL

17 9.5 296 CLOVER POST OFFICE

18 4.8 324 CHANDLER RD OFF BETHEL SCH. RD

19 4.8 352 BETHEL LUMBER CO.

20 4.8 22 HUNGRY FISHERMARN RESTRUREN]

21 3.9 296 [INTERSEC. C.R. 114 & 152

22 4.8 266 INTERSEC. HWY 49 & C.R. 54

23 4.9 251 INTERSEC. HWYS S4 & B8O

24 3.9 229 HY POMWER LINE C(HWY S4)

25 4.4 282 CARTER LUMBER CO.

26 4.3 S1 HY POWER LINEC(HWY 49 4PLEARSANT HILL RDD
7 7.9 £4 CAROWINDS AMUSEMENT PARK

28 4.9 61 INTERSEC. HAMILITON & STEELE CR. RDS
29 .9 43 INTERSEC. SNUG HARBOR & KFALABASH RDS
30 1.8 £4 S. ON SNUG HARBOR RD

31 1.6 37 JUNC. BANKHEAD RD & WILBANKS RD

32 2.6 121 TEGA CARY(DPC SUBSTATION)

33 7.6 114 C&S SUPERETTE (FT. MILL>

34 4.5 93 FT. MILL TELEFHONE CO.

3S 4.3 132 US WILDLIFE RESOURSES STRTION

36 8.9 163 VYILLAGE GRS PUMPS (C.R. 27¢)

37 4.9 173 BRYANT AIRPORT

38 4.6 157 JCT TWIN LAKES RD & HOMESTEARD RD
39 10.0@ 2438 YORK COUNTY HEALTH CENTER

4@ 12.0 229 PHILADELPHIA UNITED CHURCH

41 13.0 218 JCT. HWY 321 & DAVES RD

42 1€.0 213 FIRE DEPT & POST OFF.(McCOMNELLS,SC)
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TLD DIRECT RALIATION ENVIRONM

RZIMUTH (deg.! AVER. EXPOSURE RATE # IN GROUP
(mR/Std.Qtr.) +-Std Dev.
348.75-11.29 (N2 19.2 +- 3.0 3
11.2%5-33.73 (NNE) 18.8 +— 1.7 2
33.75-56.25 (NE) 18.1 +- @.0 1
56.25-78.7% (ENE) 17.3 » .8 -
78.75-101.29 (E) 17.4 +— ,2 e
101 . 23-123.7S (ESE) 17.7 +~ 3.0 3
123.75-146.25(SED 17.2 += .9 2
146.25-168.7S (55E! J7.7 4= .4 3
168.75~-191.25(%? 17.8 +- .8 3
191.25-213.75(S6N) 16.8 +- .3 2
213.75-236.251SK) 17.8 +- 2.1 3
238 25-258.75 (HSH) 18.6 +- 1.6 3
258 75-281.35(H) 172.90 =~ .§ 2
281  25-3@3.75 (WNK) 16.8 +- 1.@ 2
3@3 75-326.25(NKW> 172.8 =~ .9 2
326.25-348.75 (NNHW) 17.8 +- .2 2
DISTANCE(m1 3 FROM THE REACTOR AVER. EXPOSURE RATE 4+ IN GROUP
(MR/5%td.Gtr.) +-Std.Dev.

@-2 18.4 +- 1.5 12
-5 17.9 + 1.3 18
>5 17.3 += 1.4 10

UPWIND CONTROL ORTH

6.8 += 1.5

3




CLINTON

TLD DIRECT RAIIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST(mi.> DIR DESCRIPTION
1 + 6 352 RLONG IL. S4
2 3 7 ON IL. POMWER CO. RD.
3 .8 26 ON I.P.C. RD.(NE>
B -] 165 ON I.P.C. RD.,(SD
S .S 187 ON I.P.C. RD.(S)
€ . € 223 ON I.P.C. RD.(S)
7 .8 238 ON I.P.C. RD.(S)
€ 1.9 €2 IL. 54 & COUNTY 1@ INTERSECTION
9 1.8 78 ON CTY. 1@C(NEXT INTER.>
1@ 2.6 79 DEWITTC(T-INTER.)
11 2.3 184 MASCOUTINE ST. PK.
12 3.0 115 ON COUNTY 14
13 3.2 127 CTY. 14 & CTY. SCINTER.)
14 2.1 168 ON CTY. SCCLINTON LK. MARIMA SIGN:
15 3.0 188 ON IL. 10<(DAY CAMP SIGN)>
16 3.2 203 IL. 10 & CTY. 12CINTER.)
17 3.7 23S W. RCCESS RD.(TRANS. LINE)
18 2.8 25S W. RCCESS RD.(INTER)
19 2.3 279 W. RACCESS RD.(NERR IL. S4>
2e .9 302 ON IL. S4(R.R. XING>
21 .8 385 ON IL. S4<VISITOR CNTR.>
22 +6 332 ON IL. S4
23 4.6 358 INTER. E. OF CTY. 16
24 3.9 2 ON CTY. 10
25 5.0 45 ON CTY., 10
2€ 5.5 €2 (L. 54 & IL., 48CINTER.)
27 4.8 30 ON IL., 48
28 S.2 115 ON IL. 48
29 S.1 128 ON IL. 1@(NEAF WELDON)
30 S.8 153 CTY. 14 & CTY. 1SCINTER.)
31 S.2 173 CTY. 15 & CTY. SCINTER.)
32 4.7 203 ON CTY. 15
33 S.4 236 ON CTY. 18CUELDON SPRINGS FK.)
34 S.8 252 ON CTY, 1
3% €.6 263 CLINTON-EISNER AGENCY STORE (SUBST»
36 4.8 272 ON CTY. 1
37 4.8 288 ON CTY 1
38 7.6 297 WAPELLA WATER TOWER
39 S.1 318 ON CTY. 10
40 4.8 342 ON CTY. 16
41 1e.9 €S FARMER CITY STATE BANK
42 14,0 148 ARGENTA MUNIC. BLDG.
43 14,0 148 ARGENTA MUNIC. BLDG.
LT 15.8 286 EMERY(R.R. XING>
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(mR per S0 cays)

\&

ik

17

\?

o

(2

18 16
. )
6
lTT cannraeel
18
L2 1?2
9
17:53%.-‘  7
HE e
“““ 7 18
! 21
. LANE 12
WELDON
17 17

T 13

MILES

Plant



-

A-4e
DAYS

.ﬂ.
133

31

[

JNMENTAL MONITORIN
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99 DAYS

FOF THE PERIOI 85@311-360!

TLD DIRECT RALIATION ENVIR
FIELD TIME
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COMANCHE PK,

FOR THE PERIOL 85@311-

g6@121

TLD DIRECT RALIATION ENVIROHMENTRL MONITORING

RZIMUTH (dag.! AVER. EXPOSURE RATE # IN GROUP
(mR/Std.Qtr. ) +-Std. Dev.

348 .75-11.25 (N3 13.8 +— .3 3

11.25-33.73 (NNE) 13.8 +~ .4 3

33.75-56.25 (NEJ 12,3 += .1} 2

56.25-78.75 (ENE) 16.2 +- 8.0 1

76.75-101.23 (E) 14.8 +- 2.9 3

181 .25-123.75(ESE} 13:3 + .8 4

123.75-146.2851(8E) 14.8 +- .2 8

146.25-1)68.7S (S5E) 13.8 4= 1.3 3

168, 75~-191.25(57 4.4 4+ 1.5 3

191.25-213.7S5(S6HW) 13:3 += 2.1 2

213.75-236.25(SK) 14.8 +- 1.3 3

236 25-256.75(WSH) 14.2 += 1.2 S

258 75-281.25(H) 13.80 +- .8 3

281 25-3@3.75(WNK) 13.2 +~ .9 B

383 75-32E.25(NH 1IR.7 = 4 e

326 .25-348.7S (NNHW) 13.4 +- .4 2

DISTANCE(mi 2 FROM THE REACTOR RVER. EXPOSURE RRTE + IN GROUP
(mRs5%d.Qtr,) +-Std,0sv.

a-2 13.8 = 1.% 1E

-5 3.9 + 1.2 15

=S 13.7 += ,? 15

UPKWIND CONTROL ORTH NGO ORTA N0 DATA




COMANCHE PK.
TLD DIRECT RAIIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DIST<mi.> DIR DESCRIPTION

1 1.4 306 SITE OF TEXAS TLD#1

2 1.5 285 SITE OF TEXAS TLD#2

3 1.1 268 SITE OF TEXARS TLD#3

- «9 253 SITE OF TEXARS TLD#4

S 1.0 218 SITE OF TEXARS TLD#S

€ 1.0 2ae SITE OF TEXAS TLD#&

7 1.4 180 ST OF TEX#?

8 1.6 163 SITE OF TEXAS TLD#8

9 1.3 140 SITE OF TEXAS TLD#9

1@ 1.5 118 SITE OF TEXAS TLD#1@

11 1.9 93 SITE OF TEXAS TLD#11

12 2.4 73 SITE OF TEXAS TLD#12

13 1.7 245 FM201-0.6 MI €. OF GATE
14 4.3 155 HWY 67 AT 2081

15 7.2 18€ HUY &7-WARD RANCH(CEMETARY:
1€ 4.1 183 HWY 57 AT 285

17 4.3 285 DINOSAUR ST. FARK

18 3.4 22 UTILITY POLECOFF HWY 2081)
19 S.2 245 RUNNING M RANCH
2e S.8 264 SIREN POLE #1%
21 3.2 258 SIREN POLE #7

e S.1 284 SIREN POLE #18
23 S.8 313 HWY 206 & S1
24 4.9 332 HWY 212C(LONE STAR PET. GRATE)
2% 4.6 9 HUWY 144 & 2429
26 4.5 26 RD 310A

7 4.1 47 HUWY 310 & 242%
28 1.8 & SITE OF TEXAS TLD#14

29 1.9 16 SITE OF TEXAS TLD#13

30 3.9 182 HAPPY HILLS CHILD. HOME
31 3.9 188 FM RD 200

32 4.6 135 HWY &7 AT 144

33 6.3 152 HUWY 3€~CRBLE SIGN

34 2.9 47 HWY 144 & 242%
3S 4.8 8% SITE OF TEXAS TLD#39
36 Ted 119 HUWY 200 & 482

7 9.4 35S HOOD CITY HOSF.

38 9.2 337 HWY 377 & 203
39 9.9 31e CITY OF TULAR
4@ 8.1 382 FM RD 201
41 7:9 248 RD 291 & 2157
42 - L ON SITECCOMMANCHE FPE PLANK.
43 9.8 18 SITE OF TEXRAS TLD#30
44 1.7 263 HEXT TO MAIN GRTE
45 12.9 218 CHALK MTC(JACKSONS TEXACO»
4€ 12.0 148 CITY OF BRRAZOS PT.
47 21.9 301 CITY OF LIPAN
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COOPER

A-31

FOR THE PERIOI 85@311-366116

TLD DIRECT RRIIATION ENVIRONMENTAL MONITORING

RZIMUTH (deg.’ RYER. EXPOSURE RATE # IN GROUP
‘mR/Ctd . Qtr. ) +-Std. Dev.

348.75-11.25 (N> 19.2 »= .5 2
11.25-33.75 (NNE) 19:.7 #*~ 1.3 2
33.75-56.25 (NE> 19.8 +- .8 3
36.25-78.75 (ENE) 2L.3 +~ 2,5 2
78.75-181.25 (E) 19.5 +- .8 3
181 .25-123.7S(ESE) 2.9 +- .8 2
123.75-146.25(SE) 18.8 + .3 =
146.25-168.75(SSE/ 18,49 + 1.7 2
168.75-191.25(5) 18.6 +- 8.0 1
191.25-213.75(55NW) 20.6 +- 1.1 3
213.75-236.35(SKH) 19.4 +- 1.6 3
236 25-258.75 (WSW) 19.7 +~ 1.8 2
258 75-281.25(W) 20.7 +- .? 4
Bl 25-3@3.75 (WNK) 28.2 +- _B 3
303 ?75-326.25(NW) 19.7 +- @.@ 1
326.25-348,.75 (NNKW) 21.0 +- 1.9 4
DISTANCE (mi > FROM THE RERCTOR ( /RVER.EXPOSERE RATE + IN GROUP
@-2 19.7 +~ 1.3 &
e=5 19.9 +- .8 2?
>S5 2lsl = 1.9 6
UPWIND CONTRGL ORTH 20:2 += ,? e




COUPER
TLD DIRECT RACIATION ENVIRUNMENTAL MONITORING LOCATIONS

STATION DIST(mi.> DIR DESCRIFTION

1 2.4 363 STATE RECREATION ARER

2 3.5 € 8.5 MILES N. OF US 136

3 2.7 18 8.6 MILES S. OF US 136

4 3.2 16 1.5 MILES W. OF HWY. U

- 1.9 47 N.9 MILES W. OF PHELPS CITH

€ 3.6 40 PHELPS CITY

7 2.7 7o MWY. U <¢1,5 MILES S. OF US 138>

8 2.8 SS HWY. U (8.5 MILES S. OF US 136)

9 2.1 20 FARMHOUSE

1@ 3.7 98 ILANGDON

11 2.3 118 LANGDON

12 4.6 109 GRAIN STG. BIN

13 3.2 141 BM 833

14 S.86 126 ROCK CREEK DITCH

15 2.7 159 PRAST END OF HuWY., U

16 4.9 167 HWY. 67 (2.3 MI. S OF L. NEMAHA R.>
17 .3 205 PLANT ENTRANCE

18 4.7 188 HWY. 67 (2.3 MI. S OF L. NEMAHA R.)
19 3.0 213 N. OF NEMAHA ERIDGE

2e 4.9 195 HWUY., 67 (2,3 MI. S OF L. NEMAHA R.>
<1 2.0 222 HEMAHA ELEVATOR

2z 8.7 21% HWY., 67 (2.3 MI. S OF L. NEMAHA R.>
23 1.9 256 HWY. €7 (N. OF RD. TO RERCIOR)

24 S.2 238 HWY. 67 (8,2 MI. S OF L. NEMAHA R.)
2% 2.2 276 HWY. 67 (2 MILES S. OF US 136)

26 3.8 260 HWY. €67 (3 MILES S. OF US 136
27 1.8 301 HWY, 67 (1.3 MILES S. OF U& 136)

28 4.3 286 LS 136 (2.6 MI. W OF SOUTHEOUNKD 67)
29 2.8 324 HWY. 67 & US 1386

30 3.7 333 HWY. 67 <1 MILE N. OF US 136>

31 2.6 343 BROWNVILLE

22 3.7 333 UsS 136 (8.6 MI. W OF SOUTHEOUND &7
33 1.8 215 MOORE RESIDENCE

34 i8.@ 173 FALLS CITY

35 23.0 333 NEBRRASKR CITY

36 19.0 210 Us 73 & Us 7S

37 7.0 €4 ROCK PORT

38 9.0 329 PERU

39 16.@ 276 RUBURN
40 2.5 E1% 1) HAPPY HOLLOW SCHOOL
42 3.5 93 HUWY. U & E C(LANGDON>
43 2.2 278 LANGDON HWY Ut E
49 1.6 245 HO LOCATION INFORMATION!



NRC TLD DOSES FOR COOPER AREF
(MR _per 98 days)
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A-54
DIRECT RAIIATION ENVIRONMENTAL MONITORING

FOF THE PERIOL 2358916-36@113 128 DARYS

FIELD TIME
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-

CRYSTAL RIVER
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CRVSTAL RIVER
FOF THE PERIOI 85@916-2368113

o

TLD DIRECT RALIATION ENVIRUNMENTAL MONITORING

RZIMUTH f(dag.’ AYER. EXPOSURE RATE # IN GROUP
(mF/Std.Qtr.) +-5td Dev.

348.75-11.25 (N) 15.8 +- 1.0 2
11,25-33.75 (NNE) 14.6 +- 8.0 1

| 33.75-56.25 (NE)> 14.2 4+~ 1.4 e
36.25-78.75 (ENE) 13.8 += 1. 2
’8.75-181.25 (E) 19.2 += ,? “
181.25-123.7S(ESE) 13.7 +- 8.0 1
123.75-146.,25(SE? 14.6 +- .5 3
146.25-168.75 (S5E) 13.8 +- 1.0 2
168.75-191.25(%) NO DRTA+-NQ DATA 2
191.25-213.75 (55N’ NO DATR+-NO DRTA a
213.75-236.2S(SW) NO DRTA+-NO DATRA a
236 25-258.75 (WSKH) NG DRTA+-NO DATH a
258 .75-281.25(%W) NOC DATA+-NO DATH a
281 . 25-3@3.75 (WNW) NG DATA+-NO DATA r a
3@3 75-326.2S5(NHW) 15.7 +- B.@ 1
326.25-348.75 (NNW) 19.0 += .2 2
CISTANCE (mi 3 FROM THE REACTOR l /FNER.EKF‘OSE?E RATE 4+ IN GROUP
@-2 16.2 +- 0.@ - 1
-5 14. 6 +- .8 9
>$ 14,5 += 1.0 10
UPKWIND CONTRGL ORTA 13:8 »- 1.0 3




CRYSTAL RIVER
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STHTION DISTC(mi.>» DIR DESCRIPTION
6 4.2 61 BASSWOOD RD & CALADIUM ST,
7 3.8 1%} RT. 19
8 5.2 20 RT. 40 & RT, 19
£ s.4 € CRACKERTOWN
1@ 5.0 348 COAST GUARD STATION
11 4.8 334 RT. 40
12 4.8 318 PUMPKIN ISLAND
13 3.8 ? RED LEVEL BAPTIST CHURCH
14 4.1 95 TALLAHASSEE RD.
15 1.8 89 PLANT ACCESS RORD
16 5.9 113 ORY LANE RD.
17 5.5 133 STATE ARCHEOLOGICAL SITE
18 8.1 74 DEROSA VILLAGE
19 7.6 12?7 RT. 19 & RT, 49S
20 12.0 150 HOMOSASSA SPRINGS
21 13.0 159 HOMOSARSSA
22 13.0 1% RT. 19
23 21.0 150 RIGHT. RORY OFF RT., 19
24 21.0 159 RIGHT ROAD OFF RT. 19
2% 6.1 =6 CORP. OF ENGINEERS SPILLWARY & DAM
26 s.2 357 RIVERSIDE RD. & S2ND ST.
rd 13.0 %0 BEVERLY HILLS
28 4.8 140 MARINE SCIENCE STATION



NRZ TLD DOSES FOR CRYSTAL RIVER RRER
(mR per 90 days)
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A-58

TLD DIRECT RALIATION ENYVIRONMENTAL MONITORIN
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FOF THE PERIOD 258916-868124
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DRVIS BESSE
FOF THE PERIOL 858916-350124

R=-39

TLD DIRECT RAIIATION ENVIROMMENTRL MONITORING

RZIMUTH (deg.) AVER. EXPOSURE RRATE # IN GROUP
(mR/Std.Qtr. ) +-Std Dev.

348.75-11.29 (N2 NG DRTA+-NO DATH a
11.25-33.75 (NNE) 13.9 +- 0.0 1
33.75-56.25 (NE> 13.2 +- 8.0 1
36.25-78.75 (ENE) NG DRATA+-NO DATH a
’8.75-181.2% (E) 14.6 +- 8.9 1
181 .25-123.75(EBE) 13.8 +- 0.0 1
123.75-146.35(SE 19.7 +- 0.0 1
146 .25-168.75(S5E) 20.8 +- 0.0 1
168.73-191.25(S) €8.3 +- 3.2 -
191.29-213.75(S5N) 1B.4 +- 0.0 1
213.75-236.25(SK) 17.4 +- .§ 2
236 25-258.75(WSW) 20.@ +- 1.3 e
258 75-281.25(W) 18.8 +~ .2 2
28| 25-30@3.75 (WNW) 19.2 +- .} 2
303 75-326.25 (NNW) 17.6 +- 0.@ 1
3268 .25-348.7S (NNW) 15.0 +- 8.0 1
DISTANCE (mi ) FROM THE REACT /RVEE.(XPOS&RE RATE + 1IN GROUP
oz e iz
2-5 19.3 4= 1.4 )
>S 19.1 +- 8.0 1
UPWIND CONTROL ORTA 12.7 »= .8 2




DAVIS BESSE
TLD DIRECT RALIATION ENVIFONMENTAL MONITORING LOCATIONS

STATION DIST<(mi.> DIR DESCRIPTION
1 .6 Se SITE BOUNDARY NEAR INTRKE
2 9 86 SITE BOUNDARY
3 1.4 116 SITE BOUNDARY - FOUSSAINT F. STORM DRAIN
4 .8 172 SITE BOUNDARY - LOCUST PT. & RIVER
S 1.3 200 ALONG LEVTZ
€ 1.0 226 RT. 2 AT FENCE BOUNDARY
7 1.9 ;49 JETZER RD.
8 1.8 267 HUMPHREY & DUFF WASHA
9 1.8 <83 RT. 2 & HUMPHREY
10 1.9 106 ILONG BEACH - HUMPHREY & HOLLYWOOD
11 9 144 SAND BERACH - RUSSELL RD.
12 4.9 142 ERIE INDUSTRIAL PARK
13 4.0 198 RYMERS RD. & RT, 1S5
14 3.8 180 RT, 15 & TOUSSAINT RD.
15 4.8 287 BEHLMAN RD. & BIER
16 4.5 229 GENZMAN RD. & RT. 190
17 2.7 2%54 EARL MOORE FARM - BOYLEN RI.
18 3.0 269 HWY. 19 UNDER TRANSMISSION LINES
19 S.3 2995 MM~-CC STRATE PARK CADMINISTFATION BUILDING)
20 .- 29 RESIDENCE
21 9.7 132 4TH & MADISON
2z 6.9 218 CHURCH & WALNUT

g i 2 3 L‘—\*LM‘H

d a” Bl MR b o



NRC TLD DOSES FOR DAVIS-BESSE ARER
(MR per 3@ days)
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D.C.COOK
FOF THE PERIOI 850312-250283

TLD DIRECT RRLIRTION ENVIRONMENTAL MOMITORING

RZIMUTH (dag.) AVER. EXPOSURE RATE * IN GROUP
(mR/Std . Qtr.) +-Std Dev.

348 75-11.29 (N NG DATA+-NO DATA a
11.25-33.75 (NNE) 15.2 +- 3.1 3
33.75-56.25 (NE» 18.1 +- 5.4 2
36.25-78.75 (ENE) 18.3 +- 4.6 3
78.75-181.25 (F) 13.7 +- .1 2
101.25-123.7% (ESE) 14.8 +- 1.6 2
123.75-146.25 (SE) 15.0 +- 3.0 2
146.25-168. 75 (S5E) 16.2 +- 0.0 1
168, 75-191.25 (5 15.3 +- 3.1 2
191.25-213.7%5 (S6W) 13.4 +- .7 3
213 .75-236.2513KW) NO ORTH+-NO DATR a
236 25-256.75 (WSW) NG DATA+-NO DATA a
258 75-281.25 (W) NG DRTA+-NO DATA P
281 25-3@3.75 (W) NG DATA+-NO DATA a
303 73-326.25 (N> NG DATA+-NO DATA a
326 .29-348.75 (NNW) NG DRTA+-NO DATR a

-
GISTANCE (m1 1 FROM THE REACTOR RVER_EXFOSURE RATE + IN GROUP
-2 . oy 2.3 a P
2-5 16.4 +- 3.3 10

D 16,8 +- 3.3 2

" UPWIND CONTROL ORTA 15.2 +- 2.6 3 =




A-64

D.C.CO0K
TLD DIRECT RALIATION ENVIRONMENTAL MONITORING LOCATIONS

STATION DIST<my.» DIR DESCRIPTION
1 1.7 54 RED ARROW HWY. <US 31>
< 1.3 67 RED ARROW HWY. & LINCO RD.
3 1.1 89 RED ARROMW HWY. & ROAD TO PLANT
4 o7 58 WILLOW RD,
S 2.3 19 GRAND MERE RD.
€ 1.6 111 JERICHO RD. & LIVINGSTON RID.
 ; 1.8 139 GAST RD,
g 1.4 158 LEMON CREEK RD., & RED ARROK HuY.
9 1.9 171 RED ARROW HWY.
10 1.9 199 DUNEWOOD DR.
11 3.9 195 MILDEBRANT RD,
12 €.6 200 SAWYER RD. & RED ARROW HUY.
13 3.9 179 SNOW RD. & BALDWIN RD,
14 4.4 151 SNOW RD. & DARTE RD.
1S 4.6 130 CLEVELAND AVE., & SKALA RD.
1€ 3.7 118 CLEVELAND AVE., & LEMON CREEK RD.
17 3.6 8e CLEVELAND ARVE. & MARRS RD.
18 3.8 67 CLEVELAND AVE. & ROCKY WEED RD.
19 3.8 e THORNTON RD & MARQUETTE WOODS RD.
2@ 3.3 43 JOHWN BEEVS RD.
21 9.9 26 DOWUNTOWN ST, JOSEPH (M)
22 18.0 121 NILES (M1
23 18.0 121 NILES <MI)>
24 18.90 121 HILES <MI>



NRC TLD DOSES FOR D.C. COOK RRER
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