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Introduction

Located on 1,000 acres of land within Massac County and on the peripheries of Metropolis, Illinois,
the Honeywell Metropolis Works Facility (HMW) site perimeter is formed by U.S. Highway 45 to the
north, the Ohio River to the south, an industrial coal blending plant to the west, and the city of
Metropolis to the east. The facility footprint and the land immediately surrounding the facility form a
59 acre restricted area as required by HMW’s United States Nuclear Regulatory Commission’s (US
NRC) Radioactive Materials License, number SUB-526. The restricted area is intended for the
protection of the public from exposure to radiation and radioactive materials.

Opened in 1958, the HMW, a subsidiary company of Honeywell International Inc., plays a crucial role
in the nuclear fuel cycle by converting uranium ore (U3Og) into uranium hexafluoride (UFg). HMW is
unique in that it is the only facility in the United States that produces UFs. As depicted in Figure 1,
conversion is the second step in the nuclear fuel cycle immediately following mining and processing
and preceding enrichment.

Figure 1. Nuclear Fuel Cycle
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HMW uses a dry conversion process to convert U3Og to UFg. Simplified, this process first strips the
U3Og of impurities such as sodium and potassium. The material is then treated with nitrogen to form
UO; and then hydrofluorinated with hydrofluoric acid to form uranium tetra-fluoride (UF;). The UF, is
treated with fluorine gas to form UFs. After HMW converts U3Og into UFg the UFg is then processed,
packaged, and transported to enrichment plants, both domestic and foreign, where the UFg is enriched
either by gaseous diffusion or gas centrifugation. The enriched UFg is then sent to fuel fabrication
facilities and processed into fuel pellets for nuclear power plants.

Although the HMW facility is licensed by the US NRC, the Illinois Emergency Management Agency
(IEMA) maintains a presence in the surrounding communities through our environmental monitoring
program. The overall purpose of IEMA’s environmental monitoring program is to determine if a public

yAolw¥8 |[EMA | Bureau of Radiation Safety
Honeywell Metropolis Environmental Monitoring Report | Calendar Year 2014



health or environmental radiological impact is detected in the environs of the HMW facility due to its
operation, as well as to determine long term trends in environmental radiation levels.

In 2014, all test results for samples collected as part of IEMA’s environmental monitoring program
for the Honeywell Metropolis Works facility were consistent with historical data and below
regulatory standards and guidelines.

These objectives are achieved through a network of 5 strategically positioned environmental
monitoring stations (EMS) within the environs of the HMW. Each EMS is comprised of a continuous
low-volume vacuum pump and air filter assembly. An additional network of optically stimulated
luminescence (OSL) dosimeters, which passively detects ionizing gamma radiation, is also positioned
within the HMW environs and around the facility fence line. Additionally, IEMA collects water,
sediment, soil, and vegetation samples from the environs surrounding the HMW. All samples are
analyzed at IEMA’s Radiochemistry Laboratory in Springfield, Illinois.

Environmental Monitoring Program

During Calendar Year 2014, the IEMA Environmental Monitoring program consisted of sample
collection, sample analysis by the IEMA Radiochemistry Laboratory in Springfield, and data review
and analysis of the results. The overall purpose of IEMA’s environmental monitoring program is to
determine if a public health or environmental radiological impact is detected in the environs of the
HMW facility due to exposure from its operation, as well as to determine long term trends in
environmental radiation levels.

Radiological exposure to the population can occur through direct pathways such as
immersion/inhalation or indirectly through the food chain. The inhalation and immersion exposure
pathways are monitored through collection of air samples and the use of OSL dosimetry.

Air particulate samples are collected continuously by low-volume samplers at five different locations
throughout Metropolis, and are exchanged and analyzed weekly for airborne radioactivity through
gross alpha and beta analysis. Results from each of the five air monitoring stations, are displayed in
Tables 1 — 5 with results in femtocuries per meter cubed (fCi/m®).

OSL dosimeters provide a direct measurement of the total dose produced by all sources of gamma
radiation, including naturally occurring radionuclides and cosmic rays. The dosimeters are arrayed
around the HMW site and are exchanged and analyzed quarterly. IEMA performs the analyses of the
dosimeters at the Springfield Laboratory location.

The dosimeters are used to monitor for small changes in ambient background levels of gamma
radiation that could result from releases of radioactive material or exposure to large quantities of
stored material on site. The locations identified by a star (*) preceding the location name are actually
on the fence immediately surrounding the plant. The other side of the fence is an area controlled by
HMW with restricted access. The results are expected to be higher in these locations because of the
proximity to stored radioactive material. The other locations are in and around the city of Metropolis,
and are more indicative of potential exposure to members of the public.
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Table 12 shows results for OSL dosimeters analyzed during 2013. In addition to the quarterly results,
which are expressed as the average millirem per day, we have used those results to calculate the
approximate millirem per year that would have been accrued by an individual at that location for an
entire year. Those numbers can be compared to the average radiation exposure to an individual of 620
millirem per year from various sources of radiation (according to the 2009 National Council on
Radiation Protection’s Report, Figure 2). Approximately 8% of that exposure is from Terrestrial and
Cosmic radiation (background radiation), and equals approximately 49.6 millirem per year.

Figure 2. Sources of Radiation Exposure to Man
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Reprinted with permission of the National Council on Radiation Protection and Measurements.
(http://INCRPpublications.org)

Determined by IEMA as site specific indirect exposure pathways, water, vegetation, soil, and sediment
samples are collected annually and analyzed for radionuclide accumulation in the environment.
Sample analysis vary from media to media but focus primarily on uranium-235 and uranium-238, and
their decay progeny. Vegetation and soil samples were collected on August 26, 2013, and sediment
samples were collected on November 11, 2013. Results for vegetation samples are shown in Table 6,
results for soil samples are shown in Table 7, and results for sediment samples are shown in Table 8.
Results for water samples are shown in Tables 9, 10 and 11. Table 9 shows Gross Alpha / Beta
Screening Results, and Table 10 shows results when the water was analyzed by gamma spectroscopy,
with a focus on uranium-235 and uranium-238 and their decay progeny. Table 11 shows the results of
water samples analyzed for trace quantities of total uranium using Kinetic Phosphorescence Analysis
(KPA). Figure 3 shows all of IEMA’s sample locations.

Background Samples

IEMA has established the environs of Sangchris Lake State Park, a cooling lake for a coal-fired power
station, as a Background Sampling Location. To establish “background” radiation levels, water, soil,
sediment, vegetation, and fish samples are collected. In addition, there is an array of environmental
dosimeters around the power plant, similar to what can be found around the Honeywell Metropolis
Works Facility.
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Since we routinely take air samples around the Honeywell facility, we have also established a
Background Sampling Location for air samples. A continuous air sampling station is location near the
IEMA Laboratory in Springfield, and samples are exchanged weekly, similar to the air samplers in the
vicinity of Honeywell.

Figure 16 is an overview of all sampling locations in the vicinity of Sangchris Lake State Park.
Results for Background Samples can be found in Appendix C.

Incident at Honeywell on October 26, 2014

On October 26, 2014, Honeywell Metropolis Works reported an event involving a uranium
hexafluoride leak that occurred in the Feeds Material Building (FMB). The leak resulted in a
hazardous situation that migrated outside the FMB, but reportedly stayed within the restricted area or
inner fence line. IEMA maintains five air Environmental Monitoring Stations in Metropolis, and the
air particulate filters are exchanged weekly. At the time of the release, all five air samplers were
operational. The air particulate filters were exchanged on October 27, 2014 and analyzed by the
IEMA Radiochemistry Laboratory. Appendix D contains a Summary of Analytical Results.

IEMA did not observe measurable increases of radioactivity in the environment as a result of the
incident at the Honeywell facility on October 26, 2014.

Laboratory Analysis

Samples were analyzed by the IEMA Radiochemistry Laboratory located in Springfield. The
Laboratory participates in semi-annual proficiency testing programs through Environmental Resource
Associates, an accredited proficiency testing provider.

The Laboratory uses standard published radioanalytical procedures. Since the radionuclides of interest
around the HMW site are uranium and progeny, which emit either alpha or beta particles, all
environmental samples are analyzed for total alpha and beta radioactivity. This provides a good
method of screening samples for the presence of radioactive material.

Limits of Detection

All analytical methods have limitations: amounts that are just too small to be detected. The Minimum
Detectable Concentration (MDC) is an “a priori” measure of that limitation — an estimate of the lower
limit of detection. It is defined as the smallest quantity that an analytical method has 95% likelihood
of detecting. For example, the MDC for IEMA’s method for tritium in water is 200 pCi/L. Given a
sample with a tritium concentration of 200 pCi/L, our laboratory would detect that tritium
approximately 95 times out of 100. Samples with less than 200 pCi/L could be detected, but with less
certainty. Conversely, samples with more than 200 pCi/L would be more likely to be detected,
approaching 100% as concentrations increase.
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Analytical methods are chosen, in part, due to their MDC. As a general rule, methods are chosen such
that their MDC is less than 10% of any applicable regulatory limit. The MDCs for each analytical
method are not included in this report.

Analysis of Data

Negative numbers in the tables of this report are the values reported by the IEMA Radiochemistry
Laboratory. Each batch of samples is counted with a sample “blank” to determine a “background” for
each machine and each type of medium being analyzed. That ‘background’ reading is then subtracted
from the analytical results. When the sample has very little radioactivity, subtracting the “background”
values may actually result in a negative number.

Understanding a Test Result with a Confidence Interval

What does a tritium result of (519 £ 99.5) pCi/L, with 95% confidence, mean? First, the unit, pCi/L, is
used to measure the amount of tritium, in picocuries (pCi), present in one liter (L) of the sample. Thus,
the result tells us that the analysis found 519 picocuries of tritium per liter. However, all
measurements have some uncertainty associated with them — some range of values which the analysis,
if repeated, could reasonably be expected to be the result. In this case, the uncertainty is £ 99.5 pCi/L.
If repeated, the analysis could reasonably be expected to return values as low as 519 —99.5 = 419.5
pCi/L and as high as 519 + 99.5 = 618.5 pCi/L. The statement “with 95% confidence” tells us just
how certain we can be about that range of values — in this case, we judge that there is a 95%
probability that the sample contains between 419.5 and 618.5 picocuries of tritium per liter of water.
Tables of data in Appendix B use the term, “Error” instead of “Uncertainty” only for the sake of
brevity in the tables.
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APPENDIX A

Map A.1. Map of Monitoring Locations around Metropolis

MAP KEY.
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APPENDIX B

Table B.1. Sample Results for Alpha / Beta Screening of Air Particulate Filters
Nearest Resident
Results are in femtocuries per cubic meter (fCi/m?®)

Location Alpha Beta Location Alpha Beta
Date Result Error |Result Error Date Result Error |Result Error
Residence NNE Boundary Residence NNE Boundary
1/13/2014 74 + 08295 + 14 712872014 B2 + 13| 343 + 27
21312014 68 + 14 | 285 + 26 8/4/2014 48 + 11 | 343 + 27
211072014 19 + 08 | 257 + 20 81272014 79 + 12 | 416 + 286
211872014 37 + 09| N7 + 20 8/18/2014 69 + 13| 285 + 29
212472014 61 + 12 | 147 + 19 B/25/2014 141 + 1.7 | 484 + 31
3/4/2014 21 + 07 | 222 + 1.7 8/2/2014 112 + 14 | 718 + 33
31072014 14 + 09 | 244 + 22 0/8/2014 52 + 12 1300 + 29
31772014 114 + 15394 + 286 8/15/2014 98 + 151328 + 30
32472014 112 + 14 1281 + 21 8/22/2014 69 + 12 |497 + 30
313172014 67 + 15 | 628 + 39 8/29/2014 62 + 12 ]399 + 28
4/21/2014 45 + 101|267 + 20 10/6/2014 123 + 16 | 5056 + 31
4/28/2014 28 + 10220 + 25 101142014 | 69 + 11 | 2956 + 23
B12r2014 2711+ 23 ]|1479 + 31 1072012014 | 67 + 12 | 243 + 286
51972014 15 + 08 | 132 + 20 102772014 | 39 + 10 | 350 + 27
512772014 63 + 10| 287 + 20 11/3/2014 56 + 11 ]335 + 28
B6/2/2014 37 o+ 11 196 + 25 11102014 | 96 + 14 | 428 + 29
671072014 41 + 09 | 160 + 15 1172014 | 46 + 10 | 279 + 24
B6/16/2014 35 + 10 ] 201 + 2.1 117242014 | 97 + 14 | 414 + 298
B/23/2014 143 + 16 | 367 + 23 121212014 147 + 15 | 442 + 27
673072014 54 + 121259 + 25 12/8/2014 45 + 11 1505 + 34
772014 99 + 141278 + 21 121152014 | 44 + 10 | 537 + 31
711472014 57 + 111289 + 21 12222014 | 30 + 08 | 347 + 27
712172014 32 + 091211 + 19 12/29/2014 | 51 + 10 | 310 + 286

8 of 22
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Table 2. Sample Results for Alpha / Beta Screening of Air Particulate Filters
Metropolis Airport
Results are in femtocuries per cubic meter (fCi/m®)

9 of 22

Location Alpha Beta Location Alpha Beta
Date Result Error |[Result Error Date Result Error |[Result Error
Metropolis Airport 1 Mi. NNE Metropolis Airport 1 Mi. NNE
1/13/2014 258 + 056 | 250 + 13 TI72014 36 + 09 ]229 + 19
1/21/2014 24 + 07 | 205 + 18 7142014 33 + 09 ]259 + 20
172712014 30 + 10| 142 + 19 71212014 26 + 08 ] 241 + 19
21312014 17 + 098 | 216 + 23 71282014 73 + 12 ]340 + 286
2/110/2014 20 + 08 | 310 + 21 8/4/2014 61 + 12 | 418 + 31
2/18/2014 24 + 34 | 208 + 7O 8122014 65 + 1.1 420 + 26
21242014 21 + 08 [ 178 + 19 8/18/2014 48 + 11 319 + 29
3412014 19 + 07 | 291 + 198 81252014 72 + 12 ]369 + 27
3102014 10 + 08 | 306 + 23 8/2/2014 66 + 11 441 + 27
3172014 33 + 09 ]|223 + 20 8/8/2014 40 + 11 294 + 27
3242014 48 + 10 [ 213 + 19 9/15/2014 36 + 09 ]|223 + 23
31312014 165 + 08 | 307 + 25 9/22/2014 58 + 11 468 + 29
41812014 1.1 + 07 193 + 20 9/29/2014 47 + 10| 411 + 28
4/14/2014 65 + 12 ]| 229 + 22 10/6/2014 37 + 101433 + 289
4/21/2014 33 + 09 | 240 + 19 10/14/2014 47 + 09 | 287 + 22
4/28/2014 16 + 08 | 249 + 23 10/20/2014 34 + 10 ]193 + 26
5/5/2014 40 + 10 | 241 + 23 100272014 23 + 08 ]|403 + 29
51212014 39 + 10| 339 + 25 111372014 37 + 09 ]| 282 + 24
5M18/2014 16 + 07 | 138 + 189 111102014 36 + 09 | 337 + 286
5/27/2014 43 + 09 ]| 298 + 20 117172014 21 + 07|36 + 24
6/2/2014 26 + 10 | 207 + 25 11/24/2014 30 + 09 ]399 + 27
6/10/2014 16 + 06 | 146 + 15 12/2/2014 27 + 08 ]380 + 24
6/16/2014 25 + 09 ]| 164 + 20 12/8/2014 26 + 09 | 827 + 33
6/23/2014 BG + 12236 + 19 12152014 41 + 10 | 5468 + 31
6/30/2014 23 + 09 | 224 + 23 12/22/2014 21 + 08 | 372 + 27
12/28/2014 28 + 08 ]| 282 + 25
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Table 3. Sample Results for Alpha / Beta Screening of Air Particulate Filters
Hospital Roof
Results are in femtocuries per cubic meter (fCi/m®)

Location Alpha Beta Location Alpha Beta
Date Result Error |Result Error Date Result Error |Result Error
Massac County Hospital Roof Massac County Hospital Roof
1/13/2014 07 + 03 86 + 09 7712014 29 + 09 | 245 + 20
102172014 23 + 07 | 217 + 18 711472014 31 + 09 ]239 + 20
112772014 26 + 09 ]|155 + 20 712172014 31 + 09 ]1192 + 18
21312014 10 + 08 | 229 + 232 712812014 51 + 11 | 318 + 28
211072014 24 + 08| 289 + 21 B/4/2014 72 + 12|33 + 28
211872014 11 + 07 | 311 + 21 8/12/2014 78 + 12 | 418 + 27
2/24/2014 23 + 09 | 185 + 19 8/18/2014 70 + 13 ]| 404 + 31
3/4/2014 19 + 07 |38 + 19 B/25/2014 50 + 11 | 315 + 28
AM0r2014 21 + 09 )] 354 + 25 9/2/2014 53 + 10 | 316 + 24
AMTz2014 158 + 07 83 + 18 9/8/2014 31 + 10| 273 + 28
32472014 47 + 12 | 205 + 22 9/15/2014 29 + 09 | 240 + 24
313172014 13 + 08 | 272 + 25 9/22/2014 46 + 10 | 426 + 28
4/8/2014 15 + 07 |207 + 21 9/29/2014 41 + 10 ]| 389 + 28
4/14/2014 25 + 09 | 148 + 19 10/6/2014 41 + 10| 395 + 28
4/21/2014 368 + 09 ) 273 + 20 10/14/2014 | 38 + 08 | 252 + 22
4/28/2014 20 + 08| 257 + 23 102002014 | 60 + 12 | 259 + 27
5/5/2014 12 + 07 | 185 + 21 102772014 | 34 + 08 | 3717 + 28
51272014 19 + 08289 + 25 11/3/2014 31 + 09| 280 + 24
5/19/2014 24 + 08| 149 + 20 117102014 | 38 + 10 | 317 + 25
52712014 35 + 08 |230 + 18 Pump ran for 2 weeks - ice on Hosp. roof
6/2/2014 19 + 091|208 + 25 1172472014 | 26 + 05 | 329 + 1.7
6/10/2014 11 + 06 143 + 15 12/2/2014 26 + 07 | 342 + 23
6/16/2014 16 + 08 ] 198 + 21 12/8/2014 19 + 09 | 491 + 33
6/23/2014 47 + 10| 204 + 19 121152014 | 87 + 13 | 647 + 33
6/30/2014 14 + 08 | 229 + 23 1272212014 | 28 + 08 | 3756 + 27
12/29/2014 14 + 07 | 243 + 24
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11 of 22

Table 4. Sample Results for Alpha / Beta Screening of Air Particulate Filters — North
Avenue
Results are in femtocuries per cubic meter (fCi/m®)

Location Alpha Beta Location Alpha Beta
Date Result Error |Result Error Date Result Error |Result Error
MNorth Ave. MNorth Ave.
1/13/2014 30 + 068|228 + 12 Ti72014 44 + 10| 242 + 20
172112014 42 + 30 | 107 + 58 7142014 28 + 09 ]|256 + 20
172712014 16 + 08 | 174 + 18 71212014 27 + 08 ] 205 + 18
21312014 16 + 089 | 251 + 23 71282014 68 + 12| 343 + 27
2102014 13 + 07 | 250 + 20 8/4/2014 63 + 12| 407 + 28
2/18/2014 24 + 08 | 361 + 21 g/M12r2014 66 + 1.1 391 + 26
21242014 18 + 08 | 142 + 18 8182014 53 + 12 |376 + 30
3412014 23 + 07 |304 + 19 8252014 62 + 12| 345 + 27
3102014 11 + 08 | 268 + 272 8/2/2014 67 + 11 38 + 24
3172014 13 + 07 219 + 20 8/8/2014 29 + 10| 256 + 26
3242014 34 + 09 [171 + 18 9/15/2014 33 + 09 ]| 247 + 23
313172014 19 + 08 | 284 + 24 9/22/2014 39 + 10| 444 + 238
4/8/2014 12 + 07 192 + 20 8/29/2014 39 + 10 ] 451 + 29
4/14/2014 36 + 101163 + 19 10/6/2014 40 + 10| 374 + 27
4/21/2014 33 + 09 ]239 + 20 10/14/2014 42 + 09 | 17 + 23
4/28/2014 20 + 09 | 270 + 24 10/20/2014 27 + 09 ]| 268 + 27
5/5/2014 12 + 08 | 1956 + 23 100272014 21 + 08 | 416 + 28
51212014 20 + 08 281 + 24 111372014 31 + 09 ] 306 + 24
5/19/2014 08 + 07 |1289 + 20 11/10/2014 34 + 09 ] 344 + 286
5/27/2014 45 + 09 [ 248 + 19 117172014 21 + 07 ]|283 + 24
6/2/2014 15 + 08 | 228 + 25 11/24/2014 24 + 08 ] 391 + 27
6/10/2014 13 + 06 | 124 + 14 121212014 28 + 08|35 + 24
6/16/2014 08 + 08 196 + 21 12/8/2014 34 + 10| 510 + 33
6/23/2014 55 + 11 223 + 19 12/15/2014 41 + 10 | 5656 + 32
6/30/2014 11 + 07 | 210 + 22 121222014 43 + 10 | 344 + 27
121292014 19 + 08 ] 309 + 26
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Table 5. Sample Results for Alpha / Beta Screening of Air Particulate Filters —

Water Treatment Plant / Dorothy Miller Park

Results are in femtocuries per cubic meter (fCi/m®)

12 of 22

Location Alpha Beta Location Alpha Beta
Date Result Error |[Result Error Date Result Error |[Result Error
Dorothy Miller Park Dorothy Miller Park
17132014 22 + 0561254 + 13 772014 22 + 08| 205 + 18
1/21/2014 18 + 07 |206 + 17 7/14/2014 32 + 089|279 + 21
17272014 21 + 08 162 + 19 712172014 33 + 08 ]222 + 19
2132014 12 + 09 | 256 + 24 7/28/2014 57 + 11 343 + 27
2/10/2014 23 + 08 ]335 + 22 8/4/2014 56 + 1.1 394 + 28
2/18/2014 1.7 + 07 | 344 + 21 B/12/2014 73 + 12| 429 + 27
2/24/2014 12 + 08 | 236 + 22 8/18/2014 45 + 1.1 343 + 30
342014 16 + 06 | 271 + 18 B/25/2014 47 + 1.1 M1 + 26
3M10/2014 08 + 08347 + 24 9/2/2014 57 + 10| 343 + 24
372014 12 + 06 |216 + 19 9/8/2014 34 + 10 ]| 310 + 28
32472014 33 + 09 ]201 + 19 9/15/2014 30 + 09 ] 238 + 23
3131/2014 20 + 09 | 327 + 286 9/22/2014 45 + 10| 484 + 29
4/8/2014 04 + 06 | 206 + 20 9/29/2014 45 + 10| 397 + 28
4/14/2014 27 + 09 | 170 + 20 10/6/2014 28 + 09| 3m4 + 27
4/21/2014 37 + 09 | 279 + 21 10/14/2014 37 + 09 ]|297 + 23
4/28/2014 14 + 08| 228 + 23 10/20/2014 26 + 09| 212 + 25
5/5/2014 01 + 06 g6 + 19 1002772014 20 + 08 | 384 + 28
5122014 25 + 09306 + 25 111372014 28 + 08| 288 + 24
5/M19/2014 09 + 07 |162 + 21 11M10/2014 32 + 09| 342 + 26
52772014 29 + 07 ]1280 + 19 111772014 26 + 08 | 321 + 24
6/2/2014 10 + 08 | 191 + 24 11/24/2014 25 + 08 | 406 + 28
6/10/2014 168 + 06 | 15856 + 15 121212014 26 + 08 |3856 + 25
6/16/2014 31 + 10 | 190 + 21 12/8/2014 17 + 08 | 500 + 33
6/23/2014 53 + 101222 + 19 12/15/2014 48 + 1.1 563 + 32
6/30/2014 1.2 ha 08 | 23.2 ha 2.3 12/22/2014 37 + 10 ] 392 + 28
12/29/2014 1.2 i 07 | 28.6 * 2.5
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Table 6. Gamma Spectroscopy Sample Results for Soil Samples
Results are in picocuries per gram (pCi/g)

Location Ac-228 Be-7 Bi-212 Bi-214 Cs-137 K-40 Pa-234m Pb-210 Pb-212
Date Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error
Intersection of Gurley and Devers (@ Road Ends Sign)
5113/2014 10 + 00 00 + 0.1 09 + 01 10 + 00 00 + 00 [113 + 05 15 + 07 27 + 13 10 + 00
8/12/2014 10 + 00 00 + 00 10 + 041 10 + 00 01 + 00 [116 + 06 06 *+ 06 19 + 041 10 + 00
Massac Creek @ Country Club Road
5M13/2014 03 + 00 00 + 00 03 + 00 03 + 00 00 + 00 11 + 041 00 + 03 04 + 02 03 + 00
8/12/2014 10 + 01 01 + 02 08 + 03 09 + 01 00 + 00 (132 + 09 21 + 20 16 + 06 10 + 041
Metrepeolis Airpert 1 Mi. NNE
5M12/2014 11 + 00 01 + 01 10 + 041 11 + 00 02 + 00 (108 + 05 16 + 06 24 + 02 1 + 00
8/12/2014 10 + 0.0 00 + 01 09 + 01 08 + 00 03 + 00 [103 + 05 15 + 07 13 + 041 10 + 00
Residence NNE Boundary
513/2014 | 11 + 00 00 + 01 1.1 + 041 + 00 02 + 00 [127 + 06 28 + 09 + 01 11 + 00
8/12/2014 09 + 00 00 + 01 10 + 04 + 00 04 + 00 [118 + 05 34 + 08 + 01 10 + 00
Location Pb-214 Ra-226 Th-230 Th-231 Th-234 TI-208 U-234 U-235
Date Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error
Intersection of Gurley and Devers (@ Road Ends Sign)
5M13/2014 11 + 00 11 + 05 01 + 22 [ -50 + 11 10 + 04 098 + 00 13 + 177 01 + 00
8/12/2014 11 + 00 168 + 05 08 + 08 [ 08 + 04 12 + 03 09 + 00 84 + 32 00 + 00
Massac Creek @ Country Club Road
511312014 03 + 00 06 + 01 01 + 10| 15 + 05 03 + 01 03 + 00 33 + 37 00 + 00
8/12/2014 10 + 041 19 + 04 36 + 54 [ 18 + 32 13 + 07 09 + 01 73 + 193] 01 + 00
Metropolis Airpert 1 Mi. NNE
512/2014 12 + 00 08 + 05 24 + 11 -03 + 04 16 + 04 10 + 00 74 + 37 01 + 00
8/12/2014 10 + 0.0 08 + 05 ([ -11 + 10 | -07 + 04 14 + 03 09 + 00 88 + 286 01 + 00
Residence NNE Boundary
513/2014 | 14 + 00 13 + 05 02 + 11 31 + 07 24 + 05 10 + 00 | 104 + 34 01 + 00
8/12/2014 11 + 0.0 08 + 05 10 + 1.0 00 + 00 30 + 07 08 + 00 77 + 32 02 + 00
Table 7. Gamma Spectroscopy Sample Results for Vegetation Samples
Results are in picocuries per kilogram (pCi/kg)
Location Ac-228 Be-7 Bi-212 Bi-214 Cs-137 K-40 Pa-234m Pb-210 Pb-212
Date Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error
|Intersection of Gurley and Devers (@ Road Ends Sign)
51312014 01 + 041 24 + 04 02 + 02 00 + 00 00 + 00 121 + 08 09 + 24 03 + 01 00 + 00
812/2014 01 + 041 42 + 04 03 + 03 01 + 01 00 + 00 |185 + 13 ] -07 + 38 09 + 02 00 + 00
|Massac Creek @ Country Club Road
5/13/2014 01 + 02|29 + 11| 06 + 09|01 + 01|00 + 01 |[220 + 19| 73 + 86| -01 + 07 | 00 + 01
8/12/2014 04 + 02 30 + 06 04 + 086 02 + 041 00 + 00 | 152 + 15 52 + 641 01 + 05 00 + 041
|Metropolis Airport 1 Mi. NNE
5M12/2014 00 + 00 + 02 01 + 02 01 + 00 00 + 00 | 157 + 09 03 + 18 01 + 01 00 + 00
8122014 01 + 041 + 04 01 + 04 00 + 01 00 + 00 |102 + 10 42 + 40 04 + 01 00 + 00
Residence NNE Boundary
51312014 | 01 + 02 58 + 08 00 + 05 01 + 01 00 + 00 |370 + 23 38 + 59 1.1 + 04 00 + 01
8/12/2014 00 + 03 28 + 141 01 + 12 03 + 02 00 + 01 157 + 20 ] -23 + 100 07 + 08 00 + 0.1
Location Pb-214 Ra-226 Th-230 Th-231 Th-234 TI-208 U-234 U-235
Date Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error
Intersection of Gurley and Devers (@ Road Ends Sign)
51132014 01 + 00 00 + 03 02 + 1 11 + 1 01 + 01 00 + 00 43 + 39 00 + 00
8/12/2014 01 + 00 10 + 04 [ -19 + 18 0g + 17 02 + 02 01 + 01 42 + 641 00 + 00
IMassac Creek @ Country Club Road
51312014 01 + 041 02 + 11 18 + 60| 28 + 48 | 05 + 08 00 + 02239 + 202)] 00 + 01
812/2014 01 + 041 03 + 08 ] 14 + 33 03 + 35| -01 + 06 03 + 01 167 + 112] 00 + 00
|Metropolis Airport 1 Mi. NNE
5/12/2014 00 + 00|00 + 02|03 + 09|01 + 08|01 + 01|00 + 0039 + 29| 00 + 00
8/12/2014 01 + 041 06 + 03 01 + 16 | 07 + 13 01 + 02 01 + 041 56 + 37 00 + 00
Residence NNE Boundary
51312014 | 01 + 041 11 + 07 06 + 29 | 10 + 27 + 05 01 + 01 151 + 85 01 + 00
8/12/2014 02 + 02 13 + 11 38 + 78 21 + 65 + 09 01 + 02 | 270 + 255] 01 + 01

Table 8. Gamma Spectroscopy Sample Results for Sediment Samples
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Results are in picocuries per gram (pCi/g)

Location Ac-228 Be-7 Bi-212 Bi-214 Cs-137 K-40 Pa-234m Pb-210 Pb-212
Date Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error
Ohio River At Joppa, 4 Mi. DS
5122014 09 + 01 12 + 04 11 + 03 09 + 01 00 + 00 |105 + 08 22 + 24 10 + 03 08 + 01
11/17/2014 | 03 + 00 00 + 00 03 + o1 04 + 00 00 + 00 43 + 02 03 + 04 04 + 01 03 + 00
Public Boat Launch near Harrah's Casine
5122014 10 + 00 0.0 + 0.1 1.0 + 041 10 + 00 00 + 00 |131 + 06 14 + 07 15 + 041 10 + 00
11/17/2014 | 07 _+ 00 00 + 00 07+ o1 07 _+ 00 00 + 00 87 + 04 08 + 05 09 + 02 07 _+ 00
Location Pb-214 Ra-226 Th-230 Th-231 Th-234 TI-208 U-234 U-235
Date Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error|Result Error
Ohio River At Joppa, 4 Mi. DS
5122014 09 + 01 15 + 04|12 + 27 | -356 + 24 13 + 05 07 + 01 30 + 86 01 + 00
11/17/2014 | 04 + 00 04 + 03 07 + 05| -06 + 03 05 + 01 03 + 00 26 + 14 00 + 00
Public Boat Launch near Harrah's Casino
5122014 1.1 + 00 08 + 05 05 + 10| -01 + 03 11 + 03 09 + 00| 67 + 34 01 + 00
11/17/2014 | 08 + 00 06 + 05 00 + 16 | -11 + 06 08 + 03 06 + 00 70 + &7 00 + 00

Table 9. Sample Results for Gross Alpha / Beta Screening of Water Samples
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result Error |Result Error
Massac Creek @ Country Club Road
5132014 03 + 14 23 + 23
8122014 01 + 14 565 + 28
11/17/2014 09 + 14 37 + 24
Metropolis PWS
3102014 36 + 158 07y + 258
5122014 30 + 14 24 + 245
8122014 1.7 + 14 27 + 26
117172014 23 + 1A 33 + 24
Ohic River 2 Mi. UpS
3M10/2014 07 + 14 23 + 25
5122014 0g + 14 09 + 24
8122014 03 + 14 30 + 28
11/17/2014 12 + 13 50 + 25
Ohio River At Joppa, 4 Mi. DnS
3M10/2014 03 + 13 05 + 25
5122014 03 + 14 13 + 24
8122014 04 + 14 47 + 26
117172014 18 + 14 65 + 245
Public Boat Launch near Harrah's Casino
3M10/2014 01 + 13 26 + 245
5122014 00 + 14 27 + 25
Small Creek in Fort Massac State Park
5132014 22 + 16 153 + 27
8/12/2014 07 + 13 62 + 26

Table 10. Gamma Spectroscopy Sample Results for Water Samples
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Results are in picocuries per liter (pCi/L)

Location Ac-228 Be-7 Bi-212 Bi-214 Cs-137 K-40 Pa-234m Pb-210 Pb-212
Date Result Error|Result Error|Result Error|Result Error{Result Error|Result Error|Result Error |Result Error|Result Error
Maszzac Creek @ Country Club Road
Bx2014 42 + F1 | 100 £ 216 | 100 + 235 73 + 47 14 + 18 | 80 +£ 353| 300 =+ 2352 | 630 + 431 23 + 31
A2014 08 + EB1 ] 18 + 17| 130 £ 245 07 + 41| 03 + 17 12 + 204)] 430 + 2038 01 + BRE] 11 &+ 2%
THR2014 42 + B3] W01 + 78| -20 + 255) 14 + 35| 11 + 16 | 410 + 196 460 + 1882 | 360 + 545)] 10 + 24
rMelrnpnIis PWw5S
w204 81 + 30 |-200 + 26| 80 + 314 124 + 47| -04 + 22| B0 + 265| 3300 + 2744 ]| 50 + 266 17 + 27
122014 95 + 98 | 120 £ 274 110 + 274)] 13 + A1 03 + 22 1-230 + 255 1300 =+ 2744 ] -0 + 234 -32 + 39
2142014 FO + EBE| -81 £ 200 -18B2 + 286 77 + 39 10 £ 20| 225 £ 220 838 + 2097 | 129 + 443] 13 + 27
THA2014 18+ 33| 40 + 6] 140 + 2940 00 + B3| 07 + 221 -30 £ 333|000+ 2744 ] -130 &2 274 -17 o+ 33
|0hio River 2 Mi. UpS
w2014 38 o+ W4 90 + 234 MO £ FI| 96 + 53| 07 + 24 ] 90 + 2| BOO  + 316 |-230.0 + 15233 -36 + 33
142014 51 + EBH | BO =+ 235 MO + 2356| 58 + 37| 0B + 18 EO0 + 353)] 200 =+ 2382|720 + 431] 41 &+ 27
qA2014 T2 o+ TR 46 + 220 123 + 230)] 20 + GBI 08 + 193 | 123 + 325| 2300 =+ 2626|6200 + 2803 28 + 41
THR2014 89 + 71| M4 £+ 72| 00 + 2BE) 67 + 37| 03 + 18| 10 + 234 2300 + 1960 ] 80 + 431) -01 + 35
|0hio River At Joppa. 4 Mi. DnS
w204 29 + 38| B0 £ AE| 20 + ZF4| PV o+ 39| 093 + 20| EF0 + ZRE| 800 + 2744 ] 40 &+ 234 23 &+ 33
B1A2014 59 + B4 |-149 & 233|125 + 47| 46 + 36 12 0+ 18 | 713 + 35)] 760 + 22741 735 2 437 02 &+ 31
aA2014 42 + BE | 127 + 202 -B1 + 339 37 + 44| 04 + 27| 214 + 306| WET + 2687 | 203 + 243 04 & 27
TWAz0d | 166 + 88 ) 10 £ 186 | A0 + 255] 78 + 43 -09 + 20 | 400 + 255)] 3600 + F44 | 250 + 255) 03 &£ 37
|Public Boat Launch near Harrah's Casino
w2014 Wh + 82 | 167 £ 132|280 + 34| 11 & &7 | 09 x 18 | 0 + 353 200 + 2744 | 500 + 2548] 54 + 27
142014 99 + FE | B0 + 235|280 + ZRAE) 84 + 3V | 03 + 17 | BOO + 333 2000 + 23021 -210 & 372) 11+ 33
Small Creek in Fort Massac State Park
X204 04 + 78| 50 + 235] 260 + 235 51 + 81 00 + 18 | 350 + 353| 2200 + 23/2 | -120 2 FEI) -13 + 43
2142014 E2 + E3 17 + BE| B3 + 235| BE + 36 ] 05 + 18 78 + 38)] X700 + 2B/E | I + #7)] 09 + 34
Location Pb-214 Ra-226 Th-230 Th-231 Th-234 Ti-208 U-234 U-235
Date Hesult ErrorBesult ErrorHesult ErrorBesult  ErrorHesult  ErrorBesult  Error| Besult Error Besult Error
|Massac Creek @& Country Club Road
X204 23 0+ AT | -290 + 3853|2800 + FIE|-20.0 + 2352 460 + 333I] 06 + EBE | 28300 + 12544 18 + 22
2142014 F2 o+ 39| B4 + 3088|3450 + 4547| BE0 + 26EE| -BE + BOZ)| 08 + 47 | 54900 + WS0) 24 + 19
THA2014 28 + 37 | 630 + 314 -800 + 4508) -300 £ 2744| 00 + 538 ] 34 + 43 | 46100 + 17444 38 + 19
|Metropolis PW5S
w2014 15 + 49300 + 235)] 800 + 2744|-1630 + 1882| 270 + 294)] 38 + 59| 12700 + BO3G| 2B + 15
142014 01 & 43| -300 + 332 |-1000 + 1360 -80.0 + 1960] -210 + 333)] B3 + 71 700 + E27Z2)] 19 &+ 28
qA2014 40 + 41| 216 + N9| 179 + 3469| 196 + 2744 -246 + 31| 05 + 81| ¥F00 + 1360Z2) 08 + 20
THR2014 EE + 35 ]300 + 431)-14004+ 1960)-150.0 + 1960| 10 + 4] 22 + 74| BR300 + B272| 18 + 27
|0hio River 2 Mi. UpS
w204 B0 + BAH | 210 + BEA|-4000 + 13916| -80.0 + 4508] 2100 + 2BE| -28 + 9B | -90000 + 2BE00) 13 + 38
B1A2014 A0 + 33| -1B0 £ NZ2)| 800 + 2940] 2000 + 2156 530 + 333)] 12 + B1 | 34600 + 12345] -10 + 25
aA2014 29 + BB | -PR3 + 4972|5390 + BBR0| 2010 + 2744] -BEE + 10EZ2| 24 + BE | BREOO + HEBE] 16 + 31
THA2014 34 + 33 ]300 £ 412 400 + 2340) 300 + 2156) 30 + N2 ] 18 + 67 ] 33300 + 12V40) 19 + 25
|0hio River At Joppa, 4 Mi. DnS
w2014 03 0+ 49| -240 &+ M2 /00 + ZBE|-M00 + 1BEO| 20 0+ 333 19 + B | V400 + BEEO)] 15 &+ 25
142014 15 + 32| 22B + 404 ]-1390 + 2939| 219 + 2195 -0 + 408)] 45 + B3I | 25900 + 12308) 14 + 2A
2142014 46 + 36| 344 + 245|080 £ 2822| 815 + 15| 01 + 2B6)] 15 £ B3| 13200 + YHMAE)] 14 + 15
THA2014 77 + 36| A0 + 437]-300 + 1927 MO0 + 1940 230 + 333 47 + VE | BA00 + E2FZ| 03 + 27
|Public Boat Launch near Harrah's Casino
w2014 09 + &7 20 =+ 470 900 + 7252|-2700 + 294.0]-153.0 + 103.9] 12 + &7 | 60000 + 45080Q 01 + 29
142014 08 + 49| 250 + 431)] 100 + Z744) BOO + 256) 50 + 372| 14 + E5 | JE000 + 84283) 16 + 27
Small Creek in Fort Massac State Park
X201 B8 o+ 41| -20 + 4571 |-2300+ 2744|900 + 2156 B20 + 32| BZ + EBA | 9300 + 8428 01 + 219
2122014 17 + 31 ]-253 £ 386 650 + 3058 &7 £ 276| 262 + 318 ] 65 =+ 52 | 28000 + 12466] 16 + 24
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Table 11. KPA (Total Uranium) Sample Results for Water Samples
Results are in picocuries per liter (pCi/L)

Location Date Result Error
Ohio River 2 Mi. UpS 3M10/2014] 03 + 00
Ohio River 2 Mi. UpS 9/12/2014] 04 + 00
Chio River 2 Mi. UpS 8/12/2014] 03 + 00
Ohio River 2 Mi. UpS 11/17/2014) 04 + 0.0
Ohio River At Joppa, 4 Mi. DnS 3/10/2014] 01 + 01
Ohio River At Joppa, 4 Mi. DnS 5/12/2014] 03 + 00
Ohio River At Joppa, 4 Mi. DnS 8/12/2014] 06 + 00
Ohio River At Joppa, 4 Mi. DnS 11/17/2014] 1.0 + 01
Metropolis PWS 3/10/2014] 04 + 0.0
Metropolis PWS 5/12/2014] 04 + 00
Metropolis PWS 8/12/2014] 04 + 00
Metropolis PWS 11/17/2014) 03 + 00
Public Boat Launch near Harrah's Casino 3/10/2014] 04 + 0.0
Public Boat Launch near Harrah's Casino 2/12/2014] 02 + 0.0
Massac Creek @ Country Club Road 5/13/2014] 00 + 00
Massac Creek @ Country Club Road 8/12/2014] 00 + 00
Massac Creek @ Country Club Road 11/17/2014) 00 + 00
Small Creek in Fort Massac State Park 2/13/2014] 03 + 0.0
Small Creek in Fort Massac State Park 8/12/2014] 01 + 00
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Table 12. Summary of Ambient Gamma Results

Quarter 1 Quarter 1 Quarter 1 Quarter 1 Annual Dose
Location mRem/day mrem/day mrem/day mrem/day mRemlyear
METR-01 0.08 0.09 0.11 0.10 35.22
METR-02 0.05 0.07 0.09 0.09 28.11
METR-03 0.09 0.12 0.10 0.12 39.79
METR-04 0.09 0.09 0.12 35.53
METR-05 0.09 0.09 0.11 0.12 36.59
METR-06 0.08 0.10 0.12 0.10 36.87
METR-07 * 0.14 0.15 0.18 0.19 59.86
METR-08 * 0.15 0.14 52.38
METR-09 * 0.12 0.15 0.15 0.15 51.83
METR-10 * 0.79 0.86 0.90 0.89 313.63
METR-11 * 0.15 0.15 0.17 0.17 57.49
METR-12 * 0.56 0.83 0.95 1.03 306.51
METR-13 * 2.22 2.29 2.09 2.06 789.59
METR-14 * 0.30 0.33 0.32 0.29 113.70
METR-15 0.07 27.01
METR-16 0.12 0.14 0.13 0.14 47.09
METR-17 * 0.81 0.77 0.73 0.72 277.13
METR-18 * 2.46 2.44 2.64 2.59 924,18
METR-19 * 2.44 2.57 2.54 1.69 843.15
METR-20 0.08 0.10 0.09 0.10 33.67
METR-21 0.11 0.13 0.13 0.14 16,36
METR-22 0.09 0.11 0.11 0.12 38.69

* Starred locations are within a restricted access area immediately surrounding the facility, thus
inaccessible to the public. Site labeled METR-15 was a test site for one quarter.

The blanks in the table indicate that the dosimeter was missing at the end of the quarter.
The Annual Dose column is based on averages of all available data.
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APPENDIX C
Background Data for Comparison

Table C-1. Sample Results for Alpha/Beta Screening of Water from the
Background Reference Area
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result Error |Result Error
Kincaid East Boat Dock
1302014 27 + 1.8 6.7 + 27
TI232014 -0.2 + 1.3 6.1 + 27
10/29/2014 1.0 + 15 53+ 26
Kincaid Strawkaws Boat Ramp
1302014 1.8 + 1.7 5.9 + 27
TI2312014 01+ 14 6.1 + 27
10/29/2014 01+ 15 48 + 26
Kincaid West Boat Ramp
10/29/2014 05 hs 15 20 s 25
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Table C-2. Alpha/ Beta Screening Results for Air Samples in the
Springfield Area
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result  Error |Result  Error
Springfield Background - Knotts 5t

162014 31 + 10 | 354 + 286
1132014 21 + 09 | 263 + 24
12112014 22 + 08 ]281 + 21
1272014 14 + 08 | 148 + 19
21312014 12 + 08 | 230 + 23
21052014 e + 07 1271 + 20
2182014 16 + 07 | 381 + 22
212412014 21 + 09 | 165 + 19
332014 18 + 07 | 322 + 22
3orzo14 07 + 07 | 221 + 20
IMTI2014 1.0 + 06 170 + 17
32412014 35 + 09 170 + 17
3312014 16 + 08 | 261 + 25
47712014 085 + 06 | 194 + 21
41412014 36 + 09 175 + 18
4/2112014 40 + 10 | 330 + 26
4/2812014 07 + 07 | 213 + 22
BI52014 04 + 08 a1 + 18
BM22014 07 + 07 | 228 + 23
51952014 11 + 07 | 142 + 20
BI2TI2014 18 + 07 | 205 + 21
Gr2r2014 06 + 08 242 + 27
Grar2014 13 + 07 1218 + 19
G16/2014 e + 07 Q147 + 17
Gr232014 38 + 09 1193 + 18
63052014 4.3 ks 10 | 204 + 2.3

Location Alpha Beta
Date Result Error |Result  Error
Springfield Background - Knotts 5t
72014 09 + 08 )220 + 23
TH4i2014 15 + 07 | 194 + 18
Fi212014 20 + 07 | 207 + 18
Fi2ar2014 45 + 31 | 446 + T3
242014 41 + 10 | 312 + 26
212014 56 + 11 | 456 + 30
ararzo14 43 + 10 | 304 + 26
2I26/2014 48 + 10 | 370 + 25
9212014 28 + 08 | 247 + 22
9/a3/2014 25 + 09 | 228 + 26
aM15/2014 23 + 08 197 + 23
Qiz2i2014 38 + 10 | 426 + 29
9/29/2014 30 + 09 1415 + 28
100672014 35 + 09 | 276 + 25
10142014 | 21 + 07 | 216 + 21
102002014 | 14 + 07 | 113 + 17
100272014 | 25 + 08 | 331 + 26
1132014 20 + 08 209 + 23
204 | 1.2 + 07 | 241 + 24
72014 | 1.2 + 07 | 268 + 25
102472014 | 1.7 + 04 | 202 + 14
12112014 14 + 07 | 419 + 28
121872014 21 + 049 | 460 + 30
12M5/2014 | 35 + 10 | 484 + 31
1202212014 | 24 + 08 | 349 + 286
1212972014 | 1.4 + 0.8 | 26.0 + 2.5
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Table C-3. Summary of Ambient Gamma Results for Background Reference Area

Quarter 1 | Quarter 1 | Quarter 1 | Quarter 1 | Annual Dose
Location | mrem/day | mrem/day | mrem/day | mrem/day | mremiyear
KC-01 0.09 0.10 0.11 012 38.51
KC-02 012 011 0.1z 42 46
KC-03 0.09 31.76
KC-04 010 011 011 0.13 4125
KC-05 012 011 0.1z 0.14 44 07
KC-06 0.0a 0.09 0.10 011 33.76
KC-07 0.09 011 0.11 011 38.33
KC-08 011 011 0.11 011 38.51
KC-08 010 0.09 0.11 012 38.06
KC-10 011 011 0.1z 40.15
KC-11 012 013 0.1z 014 46.36
KC-12 011 0.10 011 014 4125
KC-13 011 0.10 0.1z 38.81
KC-14 010 012 011 012 4125
KC-15 0.11 0.09 0.1z 014 41749

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
Annual Dose column based on averages of all available data.
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APPENDIX D
Summary of Analytical Results for October 26, 2014 Event

Summary of Analytical Results
Environmental Monitoring for Radionuclides in the
Environs of Honeywell Metropolis Works

November 5, 2014
Preface

The Illinois Emergency Management Agency Bureau of Radiation Safety (IEMA) routinely monitors
for radioactivity in the environment surrounding Honeywell Metropolis Works (Honeywell).

IEMA maintains five Environmental Monitoring Stations in Metropolis and typically exchanges air
particulate filters (APFs) on a weekly basis as a component of its routine environmental monitoring
program. IEMA was collecting week-long air samples in the form of APFs at the time of the incident
at Honeywell on October 26, 2014.

APFs were exchanged at all five monitoring locations on October 27, 2014. The samples cover the
period from October 20, 2014 through October 27, 2014. These samples were collected per normal
operations. The only difference from normal operations was that these samples were prioritized when
submitted to our Radiochemistry Laboratory due to the Honeywell incident on October 26, 2014.

Results
APFs were analyzed for gross alpha and gross beta activity using a Gas Proportional Counter. Test

results, in femtocuries per cubic meter (fCi/m?®), are displayed in the table below.

IEMA Gross Alpha and Gross Beta Results for Air Particulate Filters
Collected from October 20, 2014 through October 27, 2014

Location Nuclide Result Uncertainty* | Nuclide Result Uncertainty*
Airport Alpha 2.3 0.8 Beta 40.3 2.9
Nearest Resident Alpha 3.9 1.0 Beta 35.0 2.7
North Ave. Alpha 2.1 0.8 Beta 41.6 2.8
Massac County Hospital Alpha 3.4 0.9 Beta 37.7 2.8
Dorothy Miller Park Alpha 2.0 0.8 Beta 384 2.8

* expanded counting uncertainty (k=1.96)
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For comparison, average gross alpha and beta results for weekly samples collected at the same
locations from the period beginning July 2013 through August 2014 are presented below.

IEMA Average Gross Alpha and Gross Beta Results for Air Particulate Filters
Collected from July 2013 through August 2014

Location Nuclide Average Minimum | Maximum
Airport Alpha 3.1 0.1 8.6
Nearest Resident Alpha 5.7 1.2 27.1
North Ave. Alpha 2.5 0.8 6.8
Massac County Hospital Alpha 2.6 0.7 7.8
Dorothy Miller Park Alpha 2.6 0.1 7.3
Location Nuclide Average Minimum | Maximum
Airport Beta 27.3 4.4 44.4
Nearest Resident Beta 31.1 13.2 62.8
North Ave. Beta 26.5 10.7 42.5
Massac County Hospital Beta 26.1 9.3 47.0
Dorothy Miller Park Beta 26.6 9.6 42.9

Note: An Environmental Monitoring Station was moved from the water
treatment plant to Dorothy Miller Park in November 2013. Therefore,
results for Dorothy Miller Park cover the period from November 2013
through August 2014,

Conclusion

Results for the samples collected from October 20, 2014 through October 27, 2014 were within the
range of the results collected from July 2013 through August 2014. IEMA did not observe measurable
increases of radioactivity in the environment as a result of the incident at the Honeywell facility on
October 26, 2014,
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