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• 1 . INTRODUCTION 

The U.S. Department of Energy (DOE) Mound Plant, Miamisburg, Ohio (Figure 1.1 ), was placed on the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, also known as 

Superfund) National Priorities List (NPL) on November 21, 1989 (54 Federal Register 48184). The 

placement of the Mound Plant on the NPL occurred as a consequence of historic disposal practices and 

releases of contaminants to the environment. Pursuant to its NPL status, the DOE signed a CERC~ 

Section 120 Federal Facility Agreement (FFA) with the U.S. Environmental Protection Agency (EPA) 

that became effective October 11, 1990 (Administrative Docket #VW-'90-C-075). The Ohio EPA 

became a signatory to the agreement in July 1993. The terms of the FFA require that the DOE 

develop and implement remedial investigations and feasibility studies and conduct interim remedial 

actions in order to ensure that environmental impacts associated with past and present activities at 

the site are thoroughly investigated and appropriate action is taken to protect the public health, 

welfare, and the environment. 

The DOE Albuquerque Operations Office established the Environmental Restoration (ER) Program in 

1984 to collect and assess environmental data in order to develop a conceptual site model, to assess 

both the nature and extent of contamination, and to identify potential exposure pathways and potential 

human and environmental receptors. In order to provide the EPA with sufficient information and data 

• gathered during these previous investigations, a multivolume scoping report, providing background 

information, has been prepared. The Site Scoping Report provides descriptions and summaries of the 

current conditions and characteristics of Mound Plant andconsists of the following volumes: 

• 

1. Groundwater Data: February 1987 - July 1990 with Addendum 
2. Geologic Log and Well Information Report 
2. Addendum - Stratigraphic and Lithologic Logs 
3. Radiological Site Survey 
4. Engineering Map Series 
5. Topographic Map Series 
6. Photo History 
7. Waste Management 
8. Environmental Monitoring Data 
8. Addendum -Vegetation and Foodstuff 
9. Annotated Bibliography 
1 0. Permits and Enforcement Actions 
11 . Spills and Response Actions 
12. Site Summary Report 

A proper remedial investigation requires much information about a site. As an operating DOE facility, 

there is much environmental monitoring, site engineering, and site history information available. The 

Operable Unit 9 Site Scoping Reports were conceived as a means to collect, consolidate, and publish 

information available from the Mound Plant records. Planners and reviewers of the work conducted 
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Figure 1.1. Location of Mound Plant, Miamisburg, Ohio. 
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in the Mound ER Program will find the Seeping Reports an invaluable chronicle of plant operations and 

environmental conditions. 

1.1. SCOPE OF REPORT 

This report is an addendum to the Mound Plant Operable Unit 9, Site Seeping Report: Volume 8 -

Environmental Monitoring Data: 1976-1989 (DOE 1992). Volume 8 presented environmental 

monitoring data pertaining to plutonium-238, tritium, uranium-233 and -234, and uranium-238 

concentrations in the Great Miami River water and silt, pond water and silt, and groundwater. This 

report presents analytical data pertaining to tritium and plutonium-238 concentrations in vegetation 

(grass) and foodstuff (fish, vegetables, and milk) in the years 1972 to 1991. This addendum 

summarizes data pertaining to vegetation and foodstuff. It extracts information from Mound Plant 

annual environmental monitoring reports, reiterating it in a consolidated fashion. This addendum makes 

no attempt to justify the appropriateness or sufficiency of the data included. Rather, the goal is to 

accurately summarize and consolidate the information. References to the original documents are 

provided. 

Overviews of the environmental monitoring program at Mound Plant are presented in the Site Seeping 

Report: Volume 8 - Environmental Monitoring Data: 1976-1989 (DOE 1992) and Volume 7 - Waste 

Management (DOE 1993). Discussions of the analytical methods are also presented in Volume 7 -

Waste Management. 

2. SUMMARY AND DATA REVIEW 

Beginning in 1972, Mound Plant began measuring the concentrations of plutonium-238 and tritium in 

vegetables and foodstuff. The methodology of calculating and presenting concentrations in the 

environmental monitoring reports has changed over the years. For the years 1972 to 1977, analytical 

results were simply reported as they were measured. A laboratory background concentration (blank 

value) was subtracted from the raw data to yield a net result. Beginning in 1978, background 

concentrations, referred to as environmental levels (EL) were routinely measured and subtracted from 

the net analytical results to yield an incremental result. For the years 1978 to 1989, if the incremental 

result was less than zero, the values were simply reported as zero. Beginning in 1990, possible 

negative values were reported in the environmental monitoring reports. 

The data presentation in this report differs from the environmental monitoring reports. All data 

presented in this report consist of raw values with blank values subtracted. The ELs have not been 

subtracted from the data. This approach allows for a direct graphic comparison of the raw measured 

data and the environmental levels. Negative values indicate that the levels above instrumental 

backgrounds (blanks) are so low they cannot be measured with the technology available. 
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2.1. PLUTONIUM-238 IN VEGETABLES 

Vegetable samples have been collected at seven locations in the vicinity of Mound Plant since 1986. 

These include Miamisburg, Centerville, Bellbrook, Trotwood, Franklin, Germantown, and Brookville. 

Data obtainec;i from Brookville was used as the EL. Vegetable and grass samples were collected at four 

locations (Miamisburg, Centerville, Bellbrook, and various EL sites) from 1979 to 1985. Data from 

1975 to 1978 was sparse and generally included only samples from Miamisburg and occasional 

unspecified Els. All samples were analyzed for tritium and plutonium-238. The number of samples 

taken at each location varied from year to year. 

Various vegetables were sampled from 1972 to 1978. Potatoes were sampled exclusively from 1979 

onward. Figures 2.1 and 2.2 depict the average plutonium-238 concentrations plotted versus time, 

and Table A.1 (Appendix A) lists the average annual plutonium-238 concentrations. The available data 

(Appendix A) consist of original handwritten sheets for the years 1975 to 1985; computer printouts 

record the data from 1986 to 1991. The plutonium-238 concentration in vegetables for the six sample 

locations closely parallels the environmental level. The highest positive variance from the EL occurred 

at Miamisburg in 1980 and was 8 x 10-4 pico-Ci/g. Average annual concentrations range from a high 

of 20 x 104 pico-Ci/g in 1972 at Miamisburg to a low of -10 x 104 pico-Ci/g at Bellbrook in 1985 . 

The average environmental levels range from a high of 6.5 x 104 pico-Ci/g in 1979 to a low of -8 x 

104 pico-Ci/g in 1985. The sharp decline in concentrations in 1985 appears to be attributable to 

relatively high laboratory background readings. 

2.2. PLUTONIUM-238 IN FISH 

Fish samples have been collected at Miamisburg (Great Miami River) and Brookville (EL) and analyzed 

for plutonium-238 since 1978. Miamisburg was the only sampling location for fish from 1972 to 

1977. 

Figure 2.3 depicts the average plutonium-238 concentrations plotted versus time, and Table 8.1 

(Appendix 8) lists the average annual plutonium-238 concentrations. The available data (Appendix 8) 

consist of handwritten sheets from 1975 to 1985 and computer printouts from 1986 to 1991. The 

plutonium concentrations in fish from Miamisburg do not differ significantly from the EL. The highest 

positive variance from the EL was 4.1 x 104 pico-Ci/g in 1983. Miamisburg average annual 

concentrations range from a high of 60 x 1 04 pico-Ci/g in 1972 to a low of -0.1 x 1 0 4 pico-Ci/g in 

1988. The average Els range from a high of 5.2 x 104 pico-Ci/g in 1983 to a low of -1.4 x 104 

pico-Ci/g in 1980 . 
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2.3. PLUTONIUM-238 IN GRASS 

Grass samples have been collected at seven locations in the vicinity of Mound Plant since 1 986. 

These include Miamisburg, Centerville, Bellbrook, Trotwood, Franklin, Germantown, and Brookville. 

Data obtained from Brookville were used as the EL. Vegetable and grass samples were collected at 

four locations (Miamisburg, Centerville, Bellbrook, and various EL sites) from 1979 to 1985. Data from 

1975 to 1978 were sparse and generally included only samples from Miamisburg and occasional 

unspecified ELs. All samples were analyzed for plutonium-238. The number of samples taken at each 

location varied from year to year. 

Figures 2.4 and 2.5 depict the average plutonium-238 concentrations plotted versus time, and 

Table C. 1 (Appendix Cl lists the average annual plutonium-238 concentrations. The available data 

(Appendix Cl consist of handwritten sheets from 1975 to 1985 and computer printouts from 1986 to 

1991. In general, the annual plutonium concentrations in the vicinity of Mound are similar to the EL. 

The largest positive variance from the EL was 197.5 x 104 pico-Ci/g at Miamisburg in 1976. Average 

annual concentrations ranged from a high of 225 x 1 04 pico-Ci/g at Miamisburg in 1976 to a low of-

2.4 x 104 pico-Ci/g at Trotwood in 1986. The average ELs range from a high of 27.5 x 104 pico-Ci/g 

in 1976 to a low of -1 .6 x 104 pico-Ci/g in 1986 . 

2.4. PLUTONIUM-238 IN MILK 

Milk samples were collected at Miamisburg and analyzed for plutonium-238 from 1972 to 1978. An 

EL from an unspecified location was provided in 1978. 

Figure 2.6 depicts the average plutonium-238 concentrations plotted versus time, and Table D.1 

(Appendix D) lists the average annual plutonium-238 concentrations. The available data (Appendix D) 

consist of handwritten sheets from 1975 to 1978. Average annual concentrations ranged from a high 

of 34 x 104 pico-Ci/g in 1974 to a low of 0.88 x 104 pico-Ci/g in 1976. The only EL provided was 

0.88 x 104 pico-Ci/g in 1978. 

2.5. TRITIUM IN VEGETABLES 

Figures 2. 7 and 2.8 depict the average tritium concentrations plotted versus time and Table E.1 

(Appendix E) lists the average annual tritium concentrations. The available data (Appendix E) consist 

of handwritten sheets from 1975 to 1985 and computer printouts from 1986 to 1991. Various 

vegetables were sampled from 1972 to 1974. Corn was the only vegetable sampled in 1975 and 

1976. No vegetables were sampled in 1977. Corn and tomatoes were sampled in 1978 and tomatoes 

were sampled exclusively from 1979 to 1991. The tritium concentrations in the vicinity of Mound 
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Plant are similar to the EL. The largest positive variance from the EL was 2.0 pico-Ci/g at Miamisburg 

in 1976. Average annual concentrations ranged from a high of 2.3 pico-Ci/g at Miamisburg in 1972 

to a low of -0. 17 pico-Ci/g at Germantown in 1989 and Bellbrook in 1990. The average Els ranged 

from a high of 0.96 pico-Ci/g in 1986 to a low of -1.5 pico-Ci/g in 1976. 

2.6. TRITIUM IN FISH 

Analysis for tritium in fish has not been conducted since 1975. Fish samples were collected at 

Miamisburg (Great Miami River). 

Table F.1 (Appendix F) lists the average annual tritium concentrations. The available data record 

(Appendix F) consists of a handwritten sheet from 1975. Fish samples were analyzed for tritium from 

1972 to 1975; all were below the detection limits. These results indicate no significant tritium uptake 

in fish from Mound Plant operations. No plots are presented for tritium in fish due to the limited data 

set. 

2. 7. TRITIUM IN GRASS 

Grass samples have been collected at seven locations in the vicinity of Mound Plant since 1986 . 

These include Miamisburg, Centerville, Bellbrook, Trotwood, Franklin, Germantown, and Brookville. 

Data obtained from Brookville were used as the background or EL. Vegetable and grass samples were 

collected at four locations (Miamisburg, Centerville, Bellbrook, and various EL sites) from 1979 to 

1985. Data from 1975 to 1978 were sparse and generally included only samples from Miamisburg 

and occasional unspecified Els. All samples were analyzed for tritium. The number of samples taken 

at each location varied from year to year. 

Figures 2.9 and 2.10 depict the average tritium concentrations plotted versus time, and Table G.1 

(Appendix G) lists the average annual tritium concentrations. The available data (Appendix G) consist 

of handwritten sheets from 1978 to 1985 and computer printouts from 1986 to 1991. Grass samples 

were analyzed for tritium from 1978 onward. Average annual tritium concentrations show no 

significant difference from the EL. The largest positive variance from the EL was 9.22 pico-Ci/g at 

Miamisburg in 1 983. Average annual concentrations ranged from a high of 49 pico-Ci/g at Miamisburg 

in 1972 to a low of -0.58 pico-Ci/g at Trotwood in 1989. The average Els ranged from a high of 0.97 

pico-Ci/g in 1991 to a low of -0.62 pico-Ci/g in 1987 . 
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2.8. TRITIUM IN MILK 

Milk samples were collected at Miamisburg and analyzed for tritium from 1972 to 1978. An EL from 

an unspecified location was provided in 1978. 

Figure 2.11 depicts the average tritium concentrations plotted versus time, and Table H.1 (Appendix 

H) lists the average annual tritium concentrations. The available data (Appendix H) consist of 

handwritten sheets from 1975 to 1978. Average annual concentrations ranged from a high of 6.45 

pico-Ci/g in 1975 to a low of 0.38 pico-Ci/g in 1977. The only EL provided was 0.33 pico-Ci/g in 

1978. The four years of Miamisburg data, excluding 1975, show no significant difference from the 

environmental level provided for 1978. 

3. CONCLUSION 

The measured levels of plutonium-238 and tritium in foodstuffs and vegetation in the vicinity of Mound 

Plant appear to approximate the low Els and are near the detection limits for plutonium-238 and 

tritium. Mound Plant has used state-of-the-art equipment, which appears to have resulted in detection 

limits 2 to 3 orders of magnitude lower than commercially available analysis. These advanced 

techniques allow Mound Plant to measure radioactivity concentrations so low they would be 

undetectable by commercial laboratories. The concentrations measured indicate no significant 

radioactivity contribution from Mound Plant to vegetation and foodstuffs in the surrounding area. 
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APPENDIX A 

PLUTONIUM-238 IN VEGETABLES 
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Table A.1 Plutonium-238 Concentrations ( x 10 E -4 pico-Ci/g) 

in Vegetables (1972-1991) 

Location 1 Location 2 Location 3 Location 4 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Miamisburg Centerville 
X _L s I n X I s I n 
20 NA 6 NS 
16 NA 2 NS 
17 NA 2 NS 

7.5 3.2 4 NS 
2.6 0.6 8 NS 
5.3 3.6 4 NS 
1.9 NA 1 NS 

3 0.8 4 3.8 1.9 4 
9.5 7.6 4 0.65 1.2 4 
4.9 2.8 4 4.3 3.6 4 

1 1.3 4 0.9 4.7 4 
-0.4 3.4 4 3.3 6.2 4 

0.6 1.4 4 1.4 0.7 4 
-5 7 4 -6 6 4 
0.1 1.4 4 0.1 1.4 4 
2.6 2.4 4 -0.2 0.8 4 

-0.7 1.6 4 0.5 0.9 4 
-0.7 0.6 4 0.3 1 4 
0.04 0.6 4 0.03 0.3 4 

0.5 1.1 4 0.9 1 4 
-

X = average concentration ( x 10 E -4 pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

G:\HOME\ALL\MOUND9\ VOLB\ VOLBDAT A WK3 

Bellbrook EL 
X I s J n X I s I 

NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS 0.6 NA 

5.6 2.4 4 6.5 4.1 
0.44 1.9 4 1.5 1.8 
0.2 3.5 4 0.1 1.9 

-0.08 0.8 4 1.5 3.2 
2.8 3.3 4 4.4 8.6 
0.2 1.5 4 3.3 3.3 

-10 6 4 -8 4 
0.1 1.8 4 0.2 1 
0.2 1.6 4 1 1 

-0.9 1.9 4 -0.5 1.2 
0.2 0.8 4 -0.2 1.2 

-0.4 0.6 4 0.5 0.4 
1.7 1 - 4__ __ _Q.9 2.1 

• 

n LDL 
0.15 
0.15 

6-30 
2.2 

2.19: 
7.5 

1 4.4 
4 9 
4 1 I 

4 21 
4 4 
4 2 
4 0.8 
4 6.5 
4 1.4 
4 0.8 
4 4 
4 0.! 4 
4 



• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Table A.1 (page 2 of 2) 

Location 5 Location 6 
Trotwood Franklin 

X I s I n X I s I n 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 

0.7 1.6 4 0.4 1.6 4 
1 0.5 4 1.6 1.6 4 

-0.3 0.9 4 -0.03 2.3 4 
-0.03 2.4 4 0.5 0.4 4 

1 0.7 4 0.1 0.5 4 
0.7 0.9 4 -0.8 0.9 4 

- ----~-

X= average concentration ( x 10 E -4 pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL =environmental level 
LDL =lower detection limit 

G:\HOME\ALL\MOUND9\VOL8\VOL8DATAWK3 

Location 7 
Germantown 

X I s I n LDL 
NS 0.15 
NS 0.15 
NS 6-30 
NS 2.2 
NS 2.19 
NS 7.5 
NS 4.4 
NS 9 
NS 1 
NS 2 
NS 4 
NS 2 
NS 0.8 
NS 6.5 

0.3 1 4 1.4 
2.4 1.5 4 0.8 

-0.2 0.2 4 4 
-0.1 1.4 4 0.4 
-0.3 0.6 4 1 

0.2 0.8 4 6 
-- --

• • 
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19~ Po-238 IN POTATOES 
fCi/li 

ftlAIUSBUR& CENTERVILLE BELLBROOK TROTWOOD FRANKLIN &ERftANTDifN BRDDKVIUE 

• ----- ----- ---- ---- ---- ----- -----. 0.13' -0.02 -0.23 ~.06 0.11 0.01 0.02 
0.13 0.20 0.12 0.28 0.23 0.08 0.16 

-0.10 -o.14 -o.Ol 0.11 -0.01 -0.10 -o.01 
-0.12 o.oo 0.18 . -0.06 -o.16 0.13 -o.o1 

N 4 .. 4 4 4 4 4 4 
AVERAGE 0.01 0.01 0.01 0.07 0.04 0.03 0.02 
STD DEY 0.14 0.14 0.18 0.16 0.16 0.10 0.10 
IIINIIIUft -o. 12 -o.14 -o.23 -0.06 -o.16 -0.10 -0.07 
IIAIIIIUII 0.13 0.20 0.18 0.28 0.23 0.13 0.16 
STD ERROR 0.22 0.22 0.29 0.26 0.26 0.15 0.15 

INCREIIEMTAL 
CONCENTRATION 

AVERAGE -0.01 -o.ot . -0.01 0.04 0.02 0.01 
ftiNIIIUft -o.t5 -o.16 -o.25 -o.o9 -0.18 -o.12 
ftAXIIIUII 0.11 0.18 0.16 0.26 0.20 0.11 
STD ERROR 0.27 0.27 0.33 0.30 0.30 0.22 

• PU-238 IN POTATOES 1986 
TOTAL 

&ROSS BKS NET WEI&HT CONC. 
LOCATION pCi pCi pCi 161 lfCi/6) 

--------
IIIAIIJSBUR& 0.0064 0.0014 0.005 40 0.125 
IIIAIIISBUR& 0.0007 -o.0046 0.0053 "40 0.1325 
IIJAIIISBUR& -0.0007 0.0033 -0.004 40 -0.1 
IIIAIIISBUR& -0.0049 0 -0.0049 40 -0.1225 

CENTERVILLE 0.0005 0.0014 -0.0009 40 -o.0225 
CENTERVIUE 0.0035 -0.0046 0.0081 40 0.2025 
CENTERVILLE -0.0021 0.0033 -0.0054 40 -0.135 
CENTERVIUE 0 0 0 40 0 

BELLBROOK -0.0078 0.0014 -0.0092 40 -o.23 
BEUBROOK 0 -o.0046 0.0046 40 0.115 
BELLBROOK 0.0027 0.0033 -0.0006 40 -0.015 
BELLBROOK 0.0071 0 0.0071 40 0.177S 

TROTIIOOD -o. 0011 0.0014 -0.0025 40 -0.0625 
TROTIIOOD 0.0065 -o.0046 0.0111 40 o.2n5 
TROTIIOOD o.oon 0.0033 0.0044 40 0.11 • TRDTIIOOD -0.0025 0 -0.0025 40 -0.0625 

FRANKLIN 0.0059 0.0014 0.0045 40 0.1125 
FRANKLIN 0.0044 -0.0046 0.009 40 0.225 
FRANKUM 0.0029 0.0033 -0.0004 40 -o.ot 
FRANKLIN -0.0063 0 -0.0063 40 -o.1575 



IJtlmftllfl UP u.wJJ u.uu1• U.UVU.) 4U u.uo1:1 
&ERtiANTDIIN -0.0016 -o.0046 0.003" 40 0.075 
&ERtiANTDIIN -0.0006 0.0033 -0.0039 40 -o.0975 
6ERtfANTDIIN 0.0051 0 0.0051 40 0.1275 

BROOKVILLE 0.0023 0.0014 0.0009 40 0.0225 • BROOKVILLE 0.0016 -Q.0046 0.0062 40 0.155 
BROOKVILLE 0.0027 0.0033 -0.0006 40 -0.015 
BROOKVILLE -0.0029 0 -0.0029 40 -0.0725 

• 

• 



1987 Pu-238 IN POTATOES 
fCi/6 

KJAIIISBURS CENTERVILLE BELUROOIC TROTIIDDD FRANKLIN 6ERMNTIOOf BROOKVILLE • ---- --- ---- ----0.05 -o.04 ~.15 0.11 -o.os O.l7 0.23 
0.42 -o.03 0.03 0.09 0.20 0.26 0.11 
0.06 -o.09 0.24 0.06 0.17 0.02 -0.03 
0.50 0.09 -o.02 0.17 0.32 0.31 0.09 

N 4 4 4 4 4 4 4 
AVERAGE 0.26 -o.02 0.02 0.10 0.16 0.24 0.10 
STD DEV 0.24 0.08 0.16 0.05 0.16 0.15 0.10 
IIIMIIIUII 0.05 -o.09 -o.15 0.06 -o.o5 0.02 -o.o3 
IIAUIIUII o.so 0.09 0.24 0.17 0.32 0.37 0.23 
STD ERROR 0.38 0.12 0.26 0.07 0.25 0.24 0.16 

IIICREKENTAL 
CONCENTRATION 

AVERAGE 0.16 -o.u -o.o1 0.01 0.06 0.14 
IIINIIMI -o.o5 -o.19 -o.25 -o.04 -o.t5 -o.os 
IIAUIIUII 0.41 -o.oo 0.14 0.07 0.23 0.27 
STD ERROR 0.42 0.20 0.31 0.18 0.30 0.29 

• PU-238 IN POTATOES 1987 
TOTAL 

&ROSS IlKS NET El&HT CDNC. 
LOCATION pCi pti pCi 16) lfCi/6) 

---IIIAIUSBUR6 0.0008 -o.0015 0.0023 50 0.045 
IIIAIIISBUR6 0.0197 -o.0015 0.0212 50 0.423 
IIIAIIJSBUR& 0.0013 -o.0015 0.0028 50 0.055 
IIIAIIISBUR& 0.0237 -o.0015 0.0252 50 0.503 

CENTERVILLE -0.0034 -o.0015 -0.0019 50 -0.039 
CENTERVILLE -0.0028 -0.0015 -0.0013 50 -0.027 
CENTERVILLE -o.006 -o.0015 -0.0046 50 -0.091 
CENTERVILLE 0.0032 -o.0015 0.0047 so 0.093 

BELLBROOK -o.009 -o.oo1s -0.0075 50 -0.151 
BELLBROOK 0 -o.0015 0.0015 so 0.029 
BELLBROOK 0.0106- -o.001S 0.0121 so 0.241 
BELLBROOK -0.0026 -o.001S -0.0011 50 -0.023 

TROTWOOD 0.0039 -0.001S O.OOS4 so 0.107 
TROTWOOD 0.003 -o.0015 0.004S so 0.089 

• TROTIIODD 0.0014 -o.001S 0.0029 so 0.057 
TROTWOOD 0.0068 -o.001S 0.0083 so 0.165 

FRANKliN -o.004 -0.0015 -0.0026 50 -0.051 
FRANKLIN 0.0083 -o.0015 0.0098 50. 0.195 
FRANKLIN 0.0069 -0.0015 0.0084 50 0.167 
FRANKLIN 0.0147 -o.OOJS 0.0162 so 0.323 



6£MANTOIBI 0.0168 -o.0015 0.0183 50 0.365 
6EMMTOIDI 0.0116 -o.0015 0.0130 50 0.261 
&ERIIAMTOIBI -0.0007 -o.0015 0.0008 50 0.015 
&ERIIANTOIDI 0.0138 -0.0015 0.0153 50 0.305 • BROOKVILLE 0.0098 -o.0015 O.OU3 50 0.225 
BROOKVJLL£ 0.0039 -o.oo15 0.0054 50 0.107 
BROOKVILLE -0.0027 -o.0015 -0.0013 50 -o.025 
BROOKVlll£ 0~0028 -o.oo15 0.0043 50 0.085 

• 

• 



1998 PU-238 IH POTATOES 
fCi/6 

IIIAIIISBURG CENTERVILLE BELLBROOK TROTIIOOD FRANKLIN SERitANTOIIN BROOKVILLE • ---------- . ----------- --------- --------- --------- ---------- ---------· -0.15 -0.03 ·0.02 0.02 0.16 0.01 -0.08 -0.23 0.16 -0.37 -0.16 0.13 -0.03 -0.03 0.13 0.08 0.05 -0.03 -0.34 -0.02 -0.20 -0.04 -0.01 -0.06 0.06 0.04 -0.04 0.10 

H 4 4 4 4 4 4 4 AVERAGE -0.07 0.05 -0.09 -0.03 -0.00 -0.02 -0.05 STD DEY 0.16 0.09 0.19 0.09 0.23 0.02 0.12 ltiNlltUit -0.23 -0.03 -0.37 -0.16 -0.34 -0.04 -0.20 IIAXIIrull 0.13 0.16 0.05 0.06 0.16 0.01 0.10 STD ERROR 0.25 0.14 0.3! 0.15 0.37 0.0~ 0.20 

INCREitENTAL 
CONCENTRATION 

AVERAGE -0.02 0.10 -0.03 0.03 0.05 0.03 
ltiNIHUII -0.17 0.03 -0.32 -0.10 -0.28 0.02 
ltAXIIIUII 0.19 0.21 0.11 0.11 0.22 O.Ob 
STD ERR.OR 0.32 0.24 0.37 0.25 0.42 0.20 

• PU-238 IN POTATOES 1998 
TOTAL 

GROSS BKG NET WEIGHT CONI:. 
LOCATION oCi oCi I 11Ci lSI lfCi/61 
--------
ltiAitiSBURG -o.oon -0.0004 -0.0073 50 -0.1465 
HIAitiSBURG -0.0119 -o.0004 -0.0114 50 -0.2285 
IIIAitiSBURG 0.0062 -0.0004 0.0066 50 0.1315 
IIIAitiSBURG -0.0026 -0.0004 -0.0022 50 -0.0445 

CENTERVILLE -0.0018 -0.0004 -0.0014 50 -0.0285 
CENTERVILLE 0.01)74 -0.0004 0.0078 50 0.1555 
CENTERVILLE 0.0036 -0.0004 0.0040 50 0.0795 
CENTERVILLE -0.0011 -0.0004 -0.0007 so -0.0145 

BELLBROOK 0.0008 -0.0004 0.0012 50 0.0235 
BELLBROOK -0.0189 -0.0004 -0.0185 50 -0.3705 
BELLBROOK 0.002.2 -0.0004 0.0026 50 0.0515 
BELLBROOK -0.0032. -0.0004 -0.0028 50 -0.0565 

TROTWOOD 0.0007 -0.0004 0. 0011 so 0.0215 
TROTWOOD -0.0083 -0.0004 -0.0079 50 -0.1585 
TROTWOOD -0.0017 -0.0004 -0.0013 50 -0.0265 • TROTWOOD 0.0025 -0.0004 0.0029 50 0.0575 

FRANKLIN 0.0078 -0.0004 0.0082 50 0.1635 
FRANKLIN 0.0061 -0.0004 0.0065 50 O.l29S 
FRANKLIN -0.0173 -0.0004 -0.0169 50 -0.3385 
FRAilKLIN 0.0015 -0.0004 0.0019 50 0.0375 



6ERI1ANTOIIN () -0.0004 o. 0004 50 0.0075 
6ERtiANTOIIN -0.0019 -0.0004 -0.0015 50 -0.0305 
SER11ANTOIIN -0.0014 -0.0004 -0.0010 50 -0.0205 
GERtiANTOiiN -0.0022 -o.0004 -0.0018 50 -0.0365 

BROOKVILLE -0.0046 -0.0004 -0.0042 50 -0.0845 • BROOKVILLE -0.0017 -0.0004 -0.0013 50 -0.0265 
BROOKVILLE -0.0106 -0.0004 -0.0102 50 -0.2045 
BROOKVILLE 0.0044 -0.0004 0.0048 50 0.0955 

• 

• 



• 1~89 PU-238 IN POTAiGE5 
fCi/6 

IIIAIIISBUR6 CENTERVILLE BELLBROOK TROTwOOD FRANKLIN GtRHAIHOWN BROOKVILLE 

---------- ----------- --------- --------- --------- ---------- ----------0.01 -0.09 -0.05 -0.24 0.08 -0.06 O.Oi 
-O.OB -0.02 0.01 0.33 0.04 -0.13 0.09 
-(i.14 0.09 -0.01 -0.04 -0.01 -0.02 -0.16 
-0.08 0.12 0.14 -0.07 0.09 0.19 -0.09 

N 4 4 4 4 4 4 4 
AVERAi:E -(;.Oi 0.03 0.02 -0.003 0.05 -0.01 -o.oz 
STO liEV O.Ob 0.10 0.08 0.24 1),0! 0.14 0.12 
HHHr:Utl -•).14 -0.09 -0.05 -0.24 -0.01 -0.13 -0.16 
IIAXIHUI'I 0.01 0.12 0.14 0.33 0.09 0.19 0.09 
Sili ERROR 0.10 0.16 0.13 0.38 O.Oi 0.22 0.19 

I NCREIIEtlT Al 
COtlCENTRiiTIDN 

AVERAEE -0.05 0.05 0.04 0.02 0.07 0.01 
I'IINIHUM -(d2 -0.07 -0.03 -0.22 0.02 -0.11 
HAXIHUI1 0.03 0.14 0.16 0.36 0.11 0.21 
STli ERROR 0.22 0.25 0.23 0.43 0.20 0.29 

• . ... 

-·.· . ·.- .. . .... ·· .. :· ~ .. : ... · .. 
. ... __ .·,-.: 

..... :· .... . ··.·;. _··. . ... -.· · .. - .. · :.·.· -· . ;.·.··.:· -. . : · .. _: ..... ·-::·:.-·.-. 

··. ·: .... 
. .. :.-.· .· .... ,- _: .-:.: •, 

• 



• 



1990 PU-238 IN ROOT CROPS 
fCi/S 

"IA"ISBURS CENTERVILLE 

• ------- . ----------0.001 0,01 
0.05 -0.02 
0.04 0.04 

-0.07 -0.01 

N 4 4 
AVERA&E 0.004 0.003 
STD DEV 0.06 0.03 
"INI"U" -0.07 -0.02 
"AXI"U" o.os 0.04 
STD ERROR 0.09 0.04 

INCRE"ENTAL 
CONCENTRA Tl ON 

AVERA&E -0.05 -0.05 
"INI"U" -0.12 -0.07 
MXI"U" -0.01 -0.01 
STD ERROR 0.11 0.07 

• 
. : .... - · .. ::: : 

•·.· .· . ·:·· .. ·. 
. . 

• 

BELLBROOK TROTWOOD 

-------- -----
-0.11 0.08 
-0.03 O.lb 
-0.05 0.01 
0.02 0.14 

4 4 
-o.04 0.10 
0.06 0.07 

-O.ll 0.01 
0.02 0.1b 
0.09 0.11 

-0.09 0.05 
-0.17 -0.04 
-0.03 0.11 
0.11 0.12 

..... · ... ·.· . ··· .. · 

FRANKLIN 

. --------
0.03 

-0.03 
0.07 

-o.03 

4 
0.01 
0.05 

-o.03 
0.07 
0.08 

-0.04 
-0.09 
0.01 
0.10 

· .... 
. ... 

&ER"ANTOIIN BROOKVILLE 

------- ----------0.11 O.Ob 
0.01 0.02 
0.01 0.03 

-o.04 O.lO 

4 4 
-0.03 0.05 

O.Ob 0.04 
-0.11 0.02 
o.ot 0.10 
0.09 O.Ob 

-0.08 
-O.lb 
-0.04 
0.11 

. : .... · . 



• 
PU-238 IN ROOT CROPS 1990 

TOTAL 
GROSS BK6 NET liEI6HT CONC. 

LOCATION pCi pCi t pCi 16) lfCi/6) 

--------
IIIAIIISBURS 0.0007 0.0008 -0.0001 100 -0.0005 
"IA"ISBUR6 0.0053 0.0008 0.0046 100 0.0455 
IIIAIIISBUR6 0.0052 . 0.0008 0.0045 100 0.0445 
IIIAIIISBUR6 -O.OOlt-4 0.0008 -0.0072 100 -0.0715 

CENTERVILLE 0.0016 0.0008 0.0009 100 0.0085 
CENTERVILLE -0.0014 0.0008 -0.0022 100 -0.0215 
CENTERVILLE 0.0046 O.OOOB 0.0039 100 0.0385 
CENTERVILLE -0.0007 0.0008 -0.0015 100 -0.0145 

BELLBROOK -0.0106 0.0008 -0.0114 100 -6.1135 
BELLBROOK -0.0019 0.0008 -0.0027 100 -0.0265 
BELLBROOK -0.0038 0.0008 -0.0046 100 -0.0455 
BELLBROOK o.oon 0.0008 0.0025 100 0.0245 • TROTIIOOD 0.0084 0.0008 o.oon 100 0.0765 
TROTIIOOD 0.0172 0.0008 0.0165 100 O.llt-45 
TROTIIOOD 0.0022 0.0008 0,0015 100 0.0145 
TROTIIOOD 0.0144 0.0008 0.0136 100 0.1365 

FRANKLIN 0.0041 0.0008 0.0034 100 0.0335 
FRANKLIN -0.002 0.0008 -0.0028 100 -0.0275 
FRANKLIN 0.0074 0.0008 0.0067 100 0,0665 
FRANKLIN -0.0026 0.0008 -0.0034 100 -0.0335 

6ERIIANTOIIN -0.0102 0.0008 -0.0110 100 -o.1095 
6ERIIANTOIIN 0.0021 0.0008 0.0013 100 0.0135 
6ERIIANTOIIN 0.002 0.0008 0.0013 100 0.0125 
SERIIANTDIIN -0.0029 0.0008 -0.0037 100 -0.0365 

BROOKVILLE 0.0065 0.0008 0.0058 100 0.0575 
BROOKVILLE 0.0026 0.0008 0.0018 100 0.0185 
BROOKVILLE 0.004 0.0008 0.0033 100 0.0325 
BROOKVILLE 0.0111 0.0008 0.0104 100 0.1035 

• 



• 

• 
· .. 

• 

!991 PL:-23a Hi F.DOT CROPS 
f[iilj 

MIAMISBURG 

-O.C02 .. 

-0.03 
Q,03 

ll 4 
AVERP.6E 1). ::!~ 

STD DEV o.:! 
MnHMUH -(i.tj3 

PIA X II1U!! 1),22 
STD ERR DR 0.1B 

INCREMENTAL 
CGilCENTRA TI ON 

AVERASE -(1,1)4 

mNIIiUM -0.13 
HAXIMUH 0.12 
STD ERROR C.3B 

,· .· ... ·:· ·:··.:··. · .. 

i:EiHERV lL LE 

0.12 
0.20 

-0.03 
O.Ob 

4 
0.1)9 
0, !(o 

-0.03 
0.20 
0.16 

-0.01 
-0.13 
0.11 
0.3i 

BE~Lm;o;: 

---------0.11 
0.12 
0.32 
0.13 

4 
0.17 
0.10 
0.11 
0.32 
0.16 

0.08 
0.01 
0.23 
0.37 

--~ •.... =.· ...... . ·, -·'··. 

..... . _..· .. - . ·• :-·; . . ::. ·. -~ · .... . ··: .... . · 

TRDTi@D FR:=!t-if.Ll~ GERl1MiTOiiN BRilOKVlLLE 

--------- -------- ---------- ----------0.05 0.01 0.12 0 . .;,; 
-0.05 -0.{:7 (l,i)b 0.14 
0.15 -0.20 -0.05 -0.05 
0.14 -0.05 -0.(13 -0.05 

4 4 ' 4 
O.fJ7 -,), Ct8 ~::.o: (1, (l~ 

0.09 0.07' !),08 0.21 
-0.!)5 -0.20 -0.05 -0.08 
0.15 O.Ol 0,12 C.3i 
0.15 1).14 0.!3 0.33 

-1).02 -0.17 -0.07 
-0.14 -0.2S· -!),15 
O.Ob -O,(i9 0.02 
0.36 0.36 n .,." 

"'•.J...i 

.. ·.::. < ,·. '• ... .. :. ~: ~ . ~- ·. . . ·. . .· ... - . . . . . . . . . . ·. ·.· 
:-. t ···.· .. 

. . ·· ..... ·. 
. :.;:.: .• :.·::' ·::~·:>~::<: 

· ... ·· .. ·· .. ·: ... ..... ,· ... :· . · .... ~ . . . : . . 
... ~. · •. .. :,:·:. ·: ....... - ·:'-'> 



FU- 238 Jtl ~DOT CROPS 1991 • TOTi!L 
GROS~ BK6 NET WEIGHT CON!:. 

lOCATlOll nCi pCi f pCi (6) tfCi/EI 

--------
111AH1SBURS 0.021 -0.0009 0.0220 1CO 0.2195 
IHAIIISBURG -0.0011 -0.0009 -0.0002 100 -0.0015 
!HAIHSBURS -o. 00-4 -0.001)9 -0.0031 100 -0.0305 
MIA~ISBURG 1).0017 -0.0009 0.002i 1•}0 0.0205 

CENTERVILLE 0.0111 -0.0\)09 C..O!i! 100 0.1~05 

CENTERVILLE C.Ol93 -0.0009 0.0203 100 0.2025 
CEPHERVILLE -0.0042 -0.0009 -0.0033 100 -0.0325 
CENTERVILLE 1),:)05 -0.0009 0.0060 100 0.0595 

BELLBROOK 0.01 -0.0009 0. D110 1M 0.1095 
SELL BROOK 0.0111 -0. Of)(JI? 0.0121 100 0.1205 
BELLBROOK 0.0313 -0.0009 0.0323 11}0 0.3225 
5ELLBRGO!:: 0.0124 -0.0009 0.0133 !1)0 0.1335 

Ti!DTl>JiJJD o. •)03~ -0.001)9 ~.0046 !00 0.0455· 
"TR:JTiluOD -~1. OO~·b -0.0009 -~·. 0047 EtO -0.0465 
TROTllOOD 0.0142 -1).0009 0.015.2 100 1),1515 
TROTWOOD 0.0n2 -0.0009 0.0142 100 0.141~ 

FRANKliN I) -0.{11)09 {).1)0(.)9 100 0.0095 • FRANKLHl -0.0082 -0.0009 -O.OCi3 100 -0.0725 
FRANKli~l -0.0205 -0.0009 -0.019-!> 100 -0.1955 
FiWWLitl -0.005~ -O.OIWt -0.0047 100 -!),0%5 

6ERM~NTOW}I 0.0107 -0.1)01}9 0.0116 100 t1 I p:: ••• .. •\J\1 

GERIIA~HOIIN 0.0054 -0.001)9 0.00b4 100 0.063~ 

SERIIANTOII!l -0.0063 -0.0009 -0.0054 100 -0.0535 
GERtiMHOWN -0.0037 -0.0009 -0.0028 100 -0.0275 

l!ROOK\IlLLE 0.0361 -0.0009 0.0371 100 0.3705 
l:l~:ODKVlLLE 0.013 -0.0009 o.om 100 0.1395 
BROOK'J!LLE -0.0062 -0.0009 -0.0053 100 -'-!},1)525 
BRDOKVILLE -c.ooss -0.0009 -0.0079 !(I!) -0.0785 

•• 
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APPENDIX B 

PLUTONIUM-238 IN FISH 



• • 
Table 8.1 Plutonium-238 Concentrations ( x 10 E -4 pico-Ci/g) 

in Fish (1972-1991) 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
j~91 

Location 1 Location 2 
Miamisburg EL 

X I s I n X I s I n 
60 NA 1 NS 
40 NA 4 NS 
37 NA 3 NS 

2.55 0.32 3 NS 
3.55 1.11 2 NS 
6.43 2.03 4 NS 
7.16 1.36 2 4.47 0.15 2 

7.1 1.9 8 3.3 1.5 8 
0.27 2.42 8 -1.44 3.41 8 
0.76 1.15 8 0.05 1.8 8 

0.7 2.5 8 1.3 1.9 8 
9.3 10.6 8 5.2 4.5 8 

0.26 2.39 8 -0.5 1.91 8 
1 3 8 0.4 2.7 8 

1.25 2.01 8 0.91 1.52 8 
2.8 0.5 4 2 0.8 4 

-0.1 0.4 4 -0.3 0.6 4 
0.7 0.4 4 1 2 4 
0.9 0.5 4 0.2 0.9 4 
0.5 0.9 4 0.1 0.5 4 

X = average concentration ( x 1 o E -4 pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

G:\HOME\AIL\MOUND9\VOL8\VOL8DATA WK3 

LDL 
0.15 
0.15 

6-30 
2.2 

2.19 
5.3 
19 
9 

NA 
1 
2 
3 
2 

2.6 
1.4 
0.6 
0.7 

1 
2 
3 

• 
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1986 PU-238 IN FISH 

· DOWNSTREAM 

N 
AVERAGE 
STD DEV 
MINIMUM 
MAXIMUM 
STD ERROR 

-0.0625 
0.41 
0.16 

-0.0575 
-0.06 
0.16 
0.42 
0.03 

a 
0.125 
0.201 

-0.063 
0.420 
0.16a 

INCREMENTAL 
CONCENTRATION 

AVERAGE 0.034 
MINIMUM -0.153 
MAXIMUM 0.329 
STD ERROR 0.210 

LOCATION 

--------DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 

BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOKVILLE 

GROS.S 
pCi 

-o.oo55 
0.0102 
0.0034 
-0.003 
0.0022 
0.0071 
0.0131 
0.0006 

0.0046 
0.0011 
0.0012 
0.0067 
0.0022 

-0.0068 
0.007 

o. 0011 

BROOKVILLE 

0.19 
0.1825 
0.105 
O.la5 
-0.06 

-0.1a75 
0.2675 
0.0425 

a 
0.091 
0.152 

-0.188 
0.26a 
0.127 

PU-238 IN 

BKG 
pCi 

-0.003 
-o.·oo62 
-0.003 

-0.0007 
0.0046 
0.0007 

-0.0037 
-0.0006 

-0.003 
-0.0062 
-0.003 

-0.0007 
0.0046 
0.0007 

-0.0037 
-0.0006 

FISH 19a6 

NET 
pCi 

-0.0025 
0.0164 
0.0064 

-0.0023 
-0.0024 

0.0064 
0.0168 
0.0012 

. 0.0076 
0.0073 
0~0042 
0.0074 

-0.0024 
-0.0075 
0.0107 
0.0017 

TOTAL 
WEIGHT 

<G> 

-------40 
40 

·40 
40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
40 
40 
40 

CONC. 
CfCi /G) 

-0.0625 
0.41 
0.16 

-0.0575 
-0.06 
0.16 
0.42 
0.03 

0.19 
0.1625 
0.105 
O.laS 
-0.06 

-0.1675 
0.2675 
0.0425 



1987 PU-238 IN FISH 
fCi/G 

0 

DOWNSTREAM 

----------0.22 
0.32 
·o.2s 
0.31 

N 4 
AVERAGE 0.28 
STD DEV o.os 
MINIMUM 0.22 
MAXIMUM 0.32 
STD ERROR o.o8 

INCREMENTAL 
CONCENTRATION 

AVERAGE 
MINIMUM 
MAXIMUM 
STD ERROR 

LOCATION 

--------DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 

BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOKVILLE 

o.o8 
0.02 
0.13 
o. 16 

GROSS 
pCi 

0.0085 
0.0135 
0.0098 

0.013 

0.0031 
0.0091 
0.0123 
0.0045 

BROOKVILLE 

----------0.12 
0.24 
0.30 
0.14 

4 
0.20 
o.o8 
0.12 
0.30 
0.13 

PU-238 IN FISH 1987 

BKG * NET 
pCi pCi 

-0.0027 0.0112 
-0.0027 0.0162 
-0.0027 0.0125 
-0.0027 0.0157 

-0.0027 0.0058 
-0.0027 0.0118 
-0.0027 0.0150 
-0.0027 0.0072 

TOTAL 
WEIGHT 

(G) 

-------so 
50 
50 
50 

50 
50 
50 
50 

* ONLY ONE BLANK 
TO FISH BLANK. 

ANALYZED, USED BLANKS FROM PU IN GRASS IN 

• 

CONC. 
<fCiiG> • 

0.2244 
0.3244 
0.2504 
0.3144 

0.1164 
0.2364 
0.3004 
0.1444 

ADDITION 

• 



• 

• 
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1988 PU-238 IN FISH 
fCiiG 

DOWNSTREAM BROOKVILLE 

N 
AVERAGE 
STD DEV 
MINIMUM 
1'1AXIMUM 
STD ERROR 

- -1). 03 
0.04 

-0.06 
0.01 

4 
-0.01 
0.04 

-0.06 
0.04 
0.07 

INCREMENTAL 
·CONCENTRATION 

AVERAGE 
MINIMUt1 
MAX II'1UM 
STD ERROR 

LOCATION 

DOWNSTREAM 
DOWNSTREAf1 
DOWNSTREAM 
DOWNSTREAM 

BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BROOI<VILLE 
~- AVERAGE 

0.01 
-0.03 
0.06 
0. 11 

BLANV 

GROSS 
pCi 

-0.0017 
0.0042 

--0. 0037 
0.0017 

0.0054 
-0.0038 
-0.0047 
-0.0008 

0.05 
-0.06 
-0.07 
-0.02 

4 
-0.03 
0.06 

-0.07 
0.05 
0.09 

PU-238 IN FISH 1988 

BKG * NET 
pCi pCi 

0.0011 -0.0028 
o. 0011 0.0031 
(l.(il)11 -0.0048 
0.0011 o. ooo.~ 

0. 0011 0.0044 
0.0011 -0.0049 
0.0011 -0.0058 
0.0011 -0.0019 

TOTAL 
WEIGHT 

( G> 

---·----
80 
80 
80 
80 

80 
80 
80 
80 

CONC. 
<fCi /G) 

-(l. 03437 
0.039375 
-0.05937 
0.008125 

t). ()54375 
-0.06062 
-0.07187 
-0.02312 



1989 PU-238 IN FISH 
fCi/G 

DOWNSTREAM BROOKV I L.LE 

t" 
AVERAGE 
STD DEV 
MINIMUM 
MAXIMUM 
STD ERROR 

0.02 
0.09 
I). 1 (l 
(1. 06 

4 
0.07 
0.04 
0.02 
0.10 
0.06 

INCREMENTAL 
CONCENTRATION 

AVERAGE 
MINIMUM 
MAXIMUM 
STD ERROR 

LOCATION 

DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 

f;f;~OOK'J I LLE 
BROOt<'/ILLE 
BROOKVILLE 
BROOKVILLE 

-(1.03 
-(l. 08 
-0.00 
0.32 

* AVERAGE BLANK 

GROSS 
pCi 

0.0014 
0.0052 
0.0056 
0.0034 

0.34 
-0.09 

(i. 17 
-0.03 

4 
o. 10 
0.20 

-0.09 
·o. 34 
0.31 

PU-238 IN FISH 1989 

BKG * NET 
pCi pCi 

0.0006 t), 0008 
0.0006 (1.0046 
0.0006 0.0050 
0.0006 0.0028 

0.0177 . 0.0006 0.0171 
-0.0037 0.0006 -0.0043 
0.0092 0.0006 0.0086 

-0.0007 0.0006 -0.0013 

TOTAL 
WEIGHT 

(8) 

--···-·- ----··-
50 
50 
50 
50 

5t) 

50 
50 
50 

CONC. 
(fCi/G) 

0.016 
0..092 

o .. 1 
0.056 

(>. 34~ 
-0.086 

1). 17,2 
-0.0~6 

• 

• 

•• 
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1990 PU-238 IN FISH 
fCi/G 

DOWNSTREAM BROOKVILLE 

N 
AVERAGE 
STD DEV 
MINIMUM 
MAXIMUM 
STD ERROR 

INCREMENTAL 
CONCENTRATION 

AVERAGE 
MINIMUM 
MAXIMUM 
STD ERROR 

LOCATION 

--------
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 
DOWNSTREAM 

BROOKVILLE 
BROOKVILLE 
BROm<VILLE 
BROOKVILLE 

0.08 
0.03 
0.16 
o.o8 

4 
0.09 
0.05 
0.03 
0.16 
o.oa 

0.07 
0.01 
0.14 
0.17 

* AVERAGE BLANK 

GROSS 
pCi 

0.0076 
0.002 

0.0147 
0.0076 

-0.0082 
0.0105 

-0.0053 
o. 01)67 

-0.07 
0.11 

-o.·o4 
0.08 

4 
0.02 
0.09 

-0.07 
0.11 
0. 14 

PU-.238 IN FISH 1990 

BKG * NET 
pCi pCi 

-0.0008 0.0084 
-0.0008 0.0028 
-0.0008 0.0155 
-0.0008 0.0084 

-0.0008 -0.0074 
-(1. 0008 0.0113 
-0.0008 -0.0045 
-0.0008 0.0075 

TOTAL 
WEIGHT 

<G> 

-------
100 
100 
100 
100 

100 
100 
100 
100 

CONC. 
(fCi/G) 

0.08425 
0.02825 
0.15525 
0.08425 

-0.07375 
0.11325 

-0.04475 
0.07525 



i··J 
~=,.:r_::r;·Ai3E 

·~TL DF.'J 
(-: I ;-.j J r·u_n.; 
p;.'.;::'}!'o1i.1!-i 

STD EF:ROH 

0 .. 1.8 
--t) t1 !)3 

0.01. 

,, .... 

··~·i) ,, (~:::. 

0. 1::."3 

l NCRE1·1ENT AL 
COI'·ICENTf..;.~~ T I ON 

AVERAGE 
!'1 IN I l'•1Ut·1 

LOCATION 

DOl•JNSTF-:EAi"i 
DCJhiNSTHEP·!·1 
DCll.aJNE:TF:ERt·l 
UOWN~JTHEr::.r·; 

BF\OOf:::VILLE 
BROOKVILLE 
BRDOIO::'./ I LLE 
BPUIJVVILLE 

-·-0. ')4 
· .. .:" 1 . ... · 

:: f~VEF.:AGE BLAW=:: 

- '""' ... , .... 
:- :_, :\. ./ l:; 

,···~- t)3 

·-(;. ().~ 

(~ ., (i'2 

0.06 

4 

(: .. (• 1 

(i .. (18 

PU-7·38 IN FISH 1991 

GROSS 
oCi 

DKCJ -~ 

pCi 
NET 
pCi 

0.0026 0.00005 0.0026 
0.0189 0.00005 0.0189 

-0.0025 0.00005 -0.00?6 
0.0013 0.00005 0.0013 

0,0037 0.00005 0.0037 
-0.0062 0.00005 -0.0062 
0.0019 0.00005 0.~)19 

0.0055 (.;.00005 0.0055 

TOTAL 
WEIGHT 

(G) 

l(;~i .. 5. 

t(J5. 5 
'718. ~) 

110 
110 

o:;:· c:· 
, -.. J • ....J 

C:JNC. 
\fCi /Gi 

0. (i';:..:'!.l170 
o. 17867'2 
'"w(J. (;2588 

• 

• 
0.012690 

(i. (1:.)~~~·181 

-0.05681 
0.01.:t371 
0.1)5706:3 

• 
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APPENDIX C 

PLUTONIUM-238 IN GRASS 



• • 
Table C.1 Plutonium-238 Concentrations ( x 10 E -4 pico-Ci/g) 

in Grass (1972-1991) 

Location 1 Location 2 Location3 Location 4 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Miamisbura Centerville 
X I s I n X I s I n 

11 NA 8 NS 
70 NA 32 NS 
70 NA 12 NS 

101 50.1 8 NS 
225 184 8 NS 
12.9 9 24 NS 

17 12 23 NS 
9.5 5.8 8 9.9 13.1 8 

13.4 10.6 8 30.3 19.7 8 
7.3 6.2 8 1 3.8 8 

18.6 40.7 8 0.5 4.1 8 
190.8 20.7 8 4.7 7.6 8 

3.6 4.2 8 3.6 2.1 8 
1.9 2.1 8 1.2 1.4 8 
7.8 10.3 8 -0.2 3.5 8 

12.1 6.4 8 1.1 1.6 8 
0.4 2.7 4 0.5 1 4 
5.3 1.8 4 1.7 0.6 4 
0.3 0.4 4 -0.5 0.5 4 
2.9 4.7 4 -0.8 .. ().6 - _!__ 

X= average concentration ( x 10 E -4 pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

G:\HOME\ALL\MOUND9\VOL8\VOL8DATA WK3 

Bellbrook EL 
X I s I n X I s I 

NS NS 
NS NS 
NS NS 
NS NS 
NS 27.5 NA 
NS 6.6 NA 
NS NS 

7.8 2.5 8 9.2 9.5 
3.1 6.3 8 8.2 6.2 
1.4 2.8 8 -0.4 2.5 
4.7 5.5 8 3.6 4.4 
4.4 2 8 3.2 2.3 
0.7 1.6 8 3 3.5 
0.7 1.9 8 2.3 2.1 

1 3.5 8 -1.6 2.1 
1.9 1.7 8 1.6 2.2 
1.2 3.3 4 1.1 2 

-0.4 1 4 0.7 0.7 
-0.4 2.2 4 0.6 3 
-0.4 2.1 4 0.7 2.2 

-

• 

n LDL 
NA 
NA 
NA 

9 
1 5.19 
1 6.6 

9 
8 9 
8 7 
8 6 
8 4 
8 1 
8 2 
8 3.1 
8 2.9 
8 0.9 
4 2 
4 1 
4 2 
4 9 



• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Table C.1 (page 2 of 2) 

Location 5 Location 6 
Trotwood Franklin 

X I s I n X I s I n 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 

-2.4 0.9 8 0.9 3.4 8 
1.2 0.8 8 0.9 2.1 8 
0.2 2 4 1.7 2.3 4 
2.9 1.2 4 0.6 1.3 4 

1 2.4 4 -1.1 1.4 4 
-=-0.3 - 1.§_ 4 -0.9 1 4 
X= average concentration ( x 10 E -4 pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

G:\HOME\Al.L\MOUND9\VOL8\ VOLSDAT A WK3 

Location 7 
Germantown 

X I s I n LDL 
NS NA 
NS NA 
NS NA 
NS 9 
NS 5.19: 
NS 6.6, 
NS 9' 
NS ~I NS 
NS 61 
NS 4 
NS 1 I 

NS 21 

NS 3.1 
1.1 1.7 8 2.9 
2.6 2.5 8 0.9 
1.2 3.3 4 2 
1.9 1.6 4 1 

-0.3 1.8 4 2 
-0.6 3.4 4 9 

• •• 
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19811 Pu-238 IN BRASS 
fCi/6 

NJAJIISIUR& CEITERYIUE BD.LBROOK TRDTIIOOD FRAin II &ERIIANTOIIN BRDDKVILL£ 

• o.ss· -o.OOJ 0.07 -o.ts -o.l3 0.30 -o.lO 
0.73 -o.21 0.33 -o.33 0.26 0.16 -o.09 

-o.3l -o.lJ -o.lB -o.J2 -o.25 -o.to -o.34 
2.16 0.47 0.38 -o.17 0.49 0.07 o.u 

II 4 4 .. 4 4 4 . 4 
AVERAGE 0.78 -o.02 0.10 - -o.24 0.09 0.11 -o.t6 
STD DEV 1.03 0.35 0.35 0.09 0.34 0.17 0.21 
IUNIIMI -o.31 ~.33 -o.38 -o.33 -o.25 -o.10 -o.J4 
ftAIIIIUII 2.16 0.47 0.38 -o.l5 0.49 0.30 o.u 
STD ERROR 1.63 0.56 0.55 0.15 0.54 0.27 0.33 

· JICR£11EJfTAL 
COIICEJITRATIOM 

AVERAGE 0.78 -o.02 0.10 -o.24 0.09 o.u 
ftJNJIIUit -o.31 -o.JJ -o.38 -o.JJ -G.2S -o.10 
ftAIIIIUft 2.16 0.47 0.38 -o.t5 0.49 0.30 
STD ERROR 1.63 0.56 o.ss 0.15 0.54 0.27 

• 
Pu-238 IN GRASS 19811 

TOTAL 
&ROSS BKS NET lEIGHT COlt. 

LOCATION pCi pCi pCi IS) lfCi/6) 

--ftlAftlSBURS 0.03 0.0082 0.0218 40 0.545 
RlAftlSBUR& O.OliS 0.0092 0.0293 40 0.7325 
ftiAIIISBURS o.oon 0.0202 -0.0125 40 -o.3125 
ftiMISBUR& 0.0924 0.006 0.0864 40 2.16 

CENTERVILLE 0.0081 0.0082 -o.OOOl 40 -o.0025 
CENTERVILLE 0.0007 0.0092 -o.OOIS 40 -o.2125 
CENTERVILLE 0.0072 0.0202 -o.on 40 -o.m 

• CENTERVILLE 0.0249 0.006 0.0189 40 0.4725 

SELLBRDOK 0.0112 0.0082 0.003 40 0.075 



lt.LLIIIMIJ. 

BW.BROUK 
8EU.BROOl 

TRDTIIDDD 
TRDTWDD 
TRDTIIODD 
TRDTIDDD 

FRANKL Ill 
FRIIID.II 
FRMXL.Jtl. 
FRAmJI 

&ERIIANTDIDI 
&ERIIANTOIDI 
&ERIIAMTDIDI 
&ERIIANTOVN 

BROOKVILLE 
BROOKVILLE 
BROOKVILLE 
BRDDKVILLE 

v.v,u 
0.005 

0.0213 

0.0022 
. -o.0039 

0.0074 
-o.oo09 

0.003 
0.0195 
0.0102 
0.0255 

VoW'tl. VoUl.> 

0.0202 -o.0152 
0.006 0.0153 

0.0082 -o.006 
0.0092 -o.0131 
0.0202 -o.Ol28 
0.006 -o.0069 

0.0082 -o.0052 
0.0092 0.0103 
0.0202 . -o.01 
0.006 0.0195 

0.0201 0.0082 0.0119 
0.0155 0.0092 0.0063 
0.016 0.0202 -o.0042 
0.009 0.006 0.003 

-0.0037 0.0082 -o.01l9 
0.0055 0.0092 -o.0037 . 
0.0065 0.0202 -0.0137 
0.0105 0.006 0.0045 

4U 

40 
40 

40 
40 
40 
40 

40 
40 
40 
40 

40 
40 
40 
40 

40 
40 
40 
40 

u.m 
-o.38 

0.382S 

-o.lS 
-o.3275 

-o.32 
-o.1725 

-o.ll 
0.2575 
-o.25 

0.4875 

0.2975 
0.1575 
-o.105 
0.075 

-o.2m 
-o.0925 
-o.3425 
0.1125 

• 

• 

• 



1987 PU-238 II 6RASS 
fCi/6 

KJAIIISBIIlB CEJC1ERYILLE B£l.lBRCUI TRDliiOOJ FRAIILIII &£RIIAITDIN BRDOKYILL£ 

• 0.68 -o.o8 0.29 0.18 0.06 0.34 0.36 
0.66 0.25 0.01 0.16 0.22 0.67 0.46 
0.65 0.37 o.os 0.11 -o.lS 0.49 -o.2J 
1.70 -o.o7 0.21 0.06 0.05 0.40 0.19 
2.50 0.05 0.41 0.06 0.34 0.16 0.21 
1.11 0.22 0.03 0.01 -o.Ol 0.05 0.20 
0.97 0.10 0.42 0.25 0.28 -o.04 -o.ll 
1.40 0.02 0.10 0.16 0.10 o.os 0.18 

II 8 8 8 8 8 8 8 
AYERA6E 1.21 0.11 0.19 0.12 0.09 0.26 0.16 
STDDEY 0.64 0.16 0.17 o.o8 0.21 0.25 0.22 
lfiiiiiiiJII 0.65 -o.o8 0.01 0.01 -o.lS -o.o4 -o.21 
MIIIIJII 2.50 0.37 0.42 0.25 0.34 0.67 0.46 
STD ERROR 0.54 0.13 0.14 0.06 0.18 0.21 0.19 

IICREIIEIIT AI. 
COIICEITRATIDII 

AYERAS£ 1.05 -o.os 0.03 -o.03 -o.07 o.u 
KIN I IIIII 0.49 -o.24 -o.ts -o.15 -o.so -o.20 
MIIIIUJI 2.34 0.21 0.27 0.09 0.18 0.51 
STD ERROR O.S7 0.23 0.23 0.20 0.26 0.28 

• 
Pu-238 Ill BRASS 1987 

TOTAL 
&ROSS BKB lET IIEI&HT COliC. 

LOCATION pti pCi pti (61 lfCi/61 

KIM IS- 0.0276 0.0004 0.0272 40 0.680 
KIAIIIS8UR& 0.027 0.0004 0.0266 40 0.665 
ftiMISBUR6 0.0262 0.0004 0.0258 40 0.645 
ftiMIS- 0.0684 0.0004 0.068 40 1.700 
ftiMJS- o.om -o.0026 0.1001 40 2.502 
KIAIIJSBURS 0.042 -o.0026 0.0446 40 1.114 
IIIMISBUR& 0.0361 -o.0026 0.0387 40 0.967 
ftiAIUSBURS 0.0533 -o.0026 0.0559 40 1.:m 

CENTERVIllE -o.oo21 0.0004 -0.0032 40 -o.oao 
CENTERVILLE 0.0104 0.0004 0.01 40 0.250 
CENTERVILLE 0,0153 0.0004 0.0149 40 0.373 

• CENTERVILLE -o.0025 0.0004 -0.0029 40 -o.on 
CMERVJLLE -0.0006 -o.0026 0.0020 40 0.049 
CMERVJLLE 0.0063 -o.0026 0.0089 40 0.222 
CENTERVILLE 0.0014 -o.0026 0.0040 40 0.099 
CENTERVIU£ -o.0016 -o.0026 0.0010 40. 0.024 

11~111111Mr n.nt? n.nM.a n ntu. .an II. -,qn 



IIEl.1.IROOl 0.0007 0.0004 0.0003 40 0.008 
IEWRIIOK 0.0023 0.0004 0.0019 40 0.048 
8EU.IRIIOI 0;0087 0.0004 0.00113 40 0.208 
IEL.I.IROOl 0.0137 ~.0026 0.0163 40 0.407 • 8ELLIROOK -o.0014 ~.0026 0.0012 40 0.029 
BELLBROOK 0.0144 ~.0026 0.0170 40 0.424 
IELLIRIIOl 0.0014 ~.0026 O.OMe 40 0.099 

110TWDD 0.0075 0.0004 0.0071 40 0.178 
llmooD 0.0068 . 0.0004 0.0064 40 0.160 
lRmtiDD 0.0049 0.0004 0.0045 40 0.112 
TROTIIDOD . 0.0029 0.0004 0.0025 40 0.062 
1ROTIIUOD 0 ~.0026 0.0026 40 0.064 
TRDTIOOD ~.0022 ~.0026 0.0004 40 0.009 
TRDTIDDD 0.0074 ~.0026 0.0100 40 0.249 
TROniODII 0.0038 ~.0026 0.0064 40 0.159 

FRAIIXLIII 0.0029 0.0004 0.0025 40 0.062 
FRAIIXllll 0.0093 0.0004 0.0089 40 · o.m 
FRAili.III ~.0134 0.0004 ~.0138 40 ~.345 

FRAm.III . 0.0022 0.0004 0.0018 40 0.045 
FRAmiN o.ou ~.0026 0.0136 40 0.339 
FRMKLIII ~.0031 ~.0026 -0.0005 40 ~.013 

FRAIOO.III 0.0088 ~.0026 0.0114 40 0.284 
FRAIIXLIII 0.0013 ~.0026 0.0039 40 0.097 

liERJIANTDIJI 0.014 0.0004 0.0136 40 0.340 • 6ERIIAII1011R 0.0271 0.0004 0.0267 40 0.668 
liERJIANTDIIII 0.0201 0.0004 0.0197 40 0.493 
liERJIANTDIIN 0.0164 0.0004 0.016 40 0.400 
&ERIAtmllll 0.0037 ~.0026 0.0063 40 0.157 
BERIIANTDIII ~.0007 ~.0026 0.0019 40 0.047 
BERJIMTDIIN -o.0042 ~.0026 -o.0016 40 -o.041 
&ERitANTIOOI ~.0006 ~.0026 0.0020 40 0.049 

JRDDkVILLE 0.0146 0.0004 0.0142 40 0.355 
BRDDtviLLE 0.0188 0.0004 0.0184 40 0.460 
BROOkVILLE ~.0079 0.0004 -o.OOBl 40 ~.208 

BRDDtvlLLE o.ooa 0.0004 0.0076 40 0.190 
BROOkVILLE 0.006 -o.0026 0.0086 40 0.214 
BROOkVILLE 0.0053 -o.oo26 0.0079 40 0.197 
BROOkVILLE ~.0076 -o.0026 -o.ooso 40 ~.126 

BROOkVIU£ 0.0046 -o.0026 0.0072 40 0.179 
--· ~- .. --·--·--··- ---·- -·- ·-·- ·-----· *""- -·· ....... -· 

.. 

•• 



1988 PU-238 IN &RASS 
fCi/6 

IIIAIIISBURS CENTERVILLE BELLBROOK TROT1100D FRANKLIN &ERIIANTOIIN FAYETTEVILLE • --------. ------ ------ ----- ----- -------- ---------0.22 -o.os 0.29 0.22 0.09 -0.08 0.31 0.18 0.09 0.50 -0.18 0.11 0.61 -0.17 0.14 0.02 -o.21 -O.Jl -G;03 0.07 0.13 -0.36 0.16 -o.o9 0.16 0.49 -o.to 0.19 

N 4 4 4 4 4 4 4 AVERAGE 0.04 0.05 0.12 0.02 0.17 0.12 0.11 STD DEV 0.27 0.10 0.33 0.20 0.23 0.33 0.20 IIINllrull -0.36 -0.08 -o.21 -0.18 -o.o3 -o.-10 -o.17 
IIAXIIIUII 0.22 0.16 0.50 0.22 0.49 0.61 0.3.1 STD ERROR 0.43 0.16 0.53 0.31 0.36 0.52 0.32 

INCREMENTAL 
CONCENTRATION 

AVERAGE -0.07 -0.07 0.01 -0.09 0.05 0.01 
IUNllrull -0.48 -0.19 -0.32 -0.29 -o.t5 -o.21 
"AXIIIUK 0.10 0.05 0.39 o. Jl 0.38 0.49 
STD ERROR 0.54 0.36 0.61 0.45 0.48 0.61 

• PU-238 IN GRASS 1988 
TOTAL 

&ROSS BKG NET !lEIGHT CDNC. 
LOCATION pl:i pl:i f pCi 16) lfCi 16> 
--------
IIIAIIISBUR& 0.0057 -0.0029 0.0086 40 0.215 
lllAKISBUR& 0.0042 -o.0029 0.0071 40 o.tn5 
IIIAIIISBURS 0.0028 -0.0029 0.0057 40 0.1425 
IIIAIIISBURG -0.0174 -0.0029 -o.0145 40 -0.3625 

CENTERVILLE -o.006 -0.0029 -0.0031 40 -o.on5 
CENTERVILLE 0.0007 -0.0029 0.0036 40 0.09 
CENTERVILLE -0.0022 -0.0029 0.0007 40 0.0175 
CENTERVILLE 0.0034 -0.0029 0.0063 40 0.1575 

BELLBROOK 0.0087 -o.0029 0.0116 40 0.29 
BELLBROOK 0.0172 -o.0029 0.0201 40 0.5025 
BELLBROOK -o. Oll3 -0.0029 -0.0084 40 -o.21 
BELLBROOK -0.006-4 -0.0029 -0.0035 40 -o.OB7S 

TROTWOOD 0.0059 -0.0029 0.0088 40 0.22 
TROTWOOD -0.0099 -o.0029 -0.0070 40 -0.175 

• TRDTIIDOD -0.0072 -0.0029 -0.004'3 40 -0.1075 
TROTWOOD 0.0036 -0.0029 0.0065 40 0.1625 

FRANKLIN 0.0008 -0.0029 0.0037 40 0.0925 
FRANKLIN 0.0014 -0.0029 o. 0043 40 0.1075 
FRANKLIN -0.0042 -0.0029 -0.0013 40 -0.0325 
FRANKLIN 0.0168 -0.0029 0.0197 40 0.4925 



6ERKAMTDIIN -0.0062 -0.0029 -0.0033 40 -o.om 
6ERKANTOIIN 0.0213 -0.0029 0.0242 40 0.605 
6ERKANTDIIN 0 -0.0029 0.0029 40 0.0725 
6ERitANTOIDI -0.0067 -o.0029 -o.0038 . 40 -0.095 • FAYETTEVILLE 0.0093 -o.0029 0.0122 40 0.305 
FAYETTEVILLE -0.0096 -o.0029 -0.0067 40 -o.167S 
FAYETTEVIlLE 0.0022 -0.0029 0.0051 40 0.1275 
FAYETTEVILLE 0;0045 -o.0029 0.0074 40 0.185 

• 

• 



• 198~ lN GRASS 
fCi/G . 
KIAIUS~UR6 CENTERVILLE BELLBROOK iROTIIOOD FRANKLIN &ERIIANiOIIN BROOKVILLE 

---------- -------·--- ·-------- --------- --------- ---------- ----------
0.79 0.22 -o.l4 0.42 0.03 0.03 0.17 
0.51 0.22 0.05 . 0.21 -o.os 0.42. -il.01 
0.37 0.14 0.04 0.~5 0.004 0.14 o.os 
0.47 0.11 -o.ll 0.17 0.24 0.18 O.Oo 

N 4 4 4 4 4 4 4 

AVERA&£ 0.53 0.17 -o.04 0.29 O.Oh 0.19 u.•:.; 
STD DEV 0.18 0.06 0.10 0.12 0.13 0.16 O.Oi 
IIIN111Uft 0.37 0.11 . -().14 O.li -0.05 0.03 -0.01 
114JIIIUII 0.79 0.22 0.05 0.42 0.24 0.42 0.17 
STii ERROR 0.29 0.09 0.15 0.19 0.20 0.26 0.12 

JNCREIIENTAL 
CONCENTRAilDN 

AVEiiASE 0.47 0.11 -0.11 0.22 -o.01 0.13 
IIINIIIUII 0.30 0.04 -0.21 O.lli -0.12 -0.03 
IIAIIIIUII 0.72 0.16 -il.02 0.35 0,18 O.:iS 

STD ERROR 0.31 0.15 0.19 0.22 0.24 0.28 

• . . . .. . ~ . 
. . . . 

.. . . · . .. , ... .-··: .... 

. . · ... · . :-· ~ . ·• :-· .. . ~-: · .. ·. . '• 

.. _ .' ' - .:-: .... ., . . :_ ... 
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• 
PU-238 JN GRASS 1989 

TOTAL 
GF.DSS BKG NET liEIGHT CONC. 

LOCATION !!Ci pCi t pCi IGl lfCi/Gl 

--·------
"I~"lSBUR& 0.0-406 0.0011 0.0395 so 0.7995 
NIANISBURS 0.0264 0.0011 0.0253 50 0.5055 
"IA"ISBURG 0.0196 0.0011 0.0185 50 0.3695 
"IA"ISBURG 0.0245 0.0011 0.0234 50 O • .f67S 

CENTERVILLE 0.0121 0.0011 O.OlJO 50 0.~195 
CENTERVILLE 0.0122 0.0011 0.0111 50 0.2215 
CENTERVILLE 0.0079 0.0011 0.0068 50 1),1355 
CENTERVIUE C.OOilll 0.0011 o.ooss 50 0.1095 

BELUROOK -O.OOS8 0.0011 -0.0069 so -0.1385 
BELLBROOK 0.00311 . 0.0011 0.0025 50 0.0495 • BELLliROOK 0.0029 0.0011 0.0018 50 0.0355 
BELLBI\O!It.: -0.0042 0.0011 -0.0053 so -0.1065 

TROTIIODD 0.0221 0.0012 0.0210 so 0.4195 
TROTWOOD 0.0117 0.0011 0.0106 so 0.2115 
TROiiiOOD 1),0185 O.vOll 0.017.f so 0.3475 
TROTIIOiiil 0.0094 0.0011 0.0083 50 0.1655 

FRANKLIN 0.0026 0.0011 0.0015 so 0.0295 
FRANKLIN -0.0013 0.0011 -0.0024 so -0,0485 
F~ANICLIN 0.0013 0.0011 0.0002 so 0.0035 
FRAMKLltl 0.0133 0,0011 0.0122 so 0.243S 

:-~··"" "~"u•• ... """-- A "' ... t • 1\1\.1~ 

"'5" 
::. -.-~c 

---- 0tll:nHNT1711r - o.oo,a .J,OOII 0.001/ o.o .... ,.~-.~ 
SER"ANTOiifl 0.022 0.0011 0.0209 so 0.4175 
SEP."ANTOtft 0.0083 0.0011 0.0072 50 0.1435 
6EIU1ANiDNH . 0.0099 0.0011 0.0086 50 0.1755 

BROOK'IILLE 0.0095 0.0011 0.0084 so 0,1675 
BROOKVILLE 0.0006 0.0011 -0.0005 so -0.0105 
BROOKVILLE 0.0036 (1, 0011 0.0025 so 0.049S 
BRCDKV!ll£ i).0041 0,0011 0.0030 so 0.05~5 

• 



~~~0 PU.238 IN GRASS 
fCi/G 

• IUAIUSBUR&· • CEJUERYILL£ BELLBROOK TROTVODD FRANrLIN GERifAITDIIN FAYETTIYlll£ 

--- ---- -- --- ----- -------0.003 0,01 -o.32 0.06 -o.22 -0.23 -0.20 
0.07 -o.l2 -o.os -o.o9 0.08 o.os -o.19 

-0.01 -o.o1 -o.03 0.45 -o.22 -o.l3 0.27 
0.07 

.. -0.03 0~23 -o.01 -o.10 0.17 0.30 

N 4 4 4 4 4 4 4 
AYERASE 0.03 -o.os -o.04 0.10 -o.u -o.o:s 0.011 
STD DEY 0.04 0.05 0.22 0.24 0.14 0.18 0.30 
IUNlftUII -o.01 -o.l2 -0.32 -o.09 -o.22 -o.23 -0.20 
IIAIIIIUII 0.07 0.01 0.23 0.45 0.08 0.17 0.311 
STD ERROR 0.07 0.09 0.36 0.38 0.23 0.29 0.47 

INCREIIEHTAL 
CONCENTRATION 

AVERAGE -o.o3 -o.u -o.lO 0.04 -o.18 -o.10 
IIINIIIUII -o.o1 -o.IB -0.38 -o.t6 -o.2B -o.29 
IIAUIUJII 0.01 -o.os 0.17 0.38 0.02 0.11 
STD ERROR 0.48 0.48 0.59 0.61 0.52 0.55 

• 
. ... ·,·.· 

. . . : ... :. ·. ~ ·. ~ ·. . . ·. . 

• 



• 
··- . --·--· 

PU-238 IN &RASS 1990 
TOTAL 

&ROSS BK& NET Mti&HT CDMt. 
LOCATION pCi pCi I pCi . (61 HCi/61 

------ftiAKISBUR& O.OOJ.4 0.0016 -0.0001 50 -0.003 
ftlAftiSBUR& O.OOS2 0.0016 0.0037 so 0.073 
ftiAftlSBUR& 0.0012 0.0016 -0.0004 . so -0.007 
ftiAIIISBUR& 0.005 0.00111 0.0035 50 0.069 

CENTERVIlLE . 0.0022 0.0016 0.0007 50 0.013 
CENTERVILLE -0.0042 0.00111 -0.0058 50 -o.us 
CENTERVILLE -0.0017 0.00111 -0.0033 50 -0.065 
C£11TERVILLE 0 0.0016 -0.0016 50 -o.031 

BELLBROOK -0.0145 0.0016 -0.0161 50 -0.321 
BEllBROOK -0.0007 0.0016 -0.0023 50 -0.045 
BEllBROOK 0 0.0016 -o.0016 so -0.031 • BELlBROOK 0.0129 0.0016 0.0114 50 0.227 

TROTIIOOD 0.0046 0.0016 0.0031 so 0.061 
TRDTWDD -0.0031 0.0016 -0.0047 so ~0.093 

TROTWOOD 0.0238 0.0016 0.0223 50 0.445 
TROTIIOOD 0.0009 0.0016 -0.0007 50 -0.013 

FRANKLIN -0.0094 0.0016 -0.0110 so -o.219 
FRANKLIN 0.0056 0.0016 0.0041 50 0.081 
FRANKLIN -0.0094 0.0016 -0.0110 so -0.219 
FRANKLIN -0.0035 0.0016 -O.OOS1 so -0.101 

&ER"ANTOIIN -0.01 0.0016 -0.0116 50 -0.231 
6ER"ANTOIIN 0.0039 0.0016 0.0024 so 0.047 
6ERftAMTOIIN -0.0049 0.0016 -0.0065 so -0.129 
GERftANTDIIII 0.0102 0.0016 0.0087 50 0.173 

FAYETIEVILLE -0.0082 0.0016 -0.0098 50 -0.195 
FAYETIEVILLE -o.ooa 0.00111 -o.0096 50 -0.191 
FAYETIEVJLLE 0.0151 . 0.0016 0.0136 50 0.271 
FAYETTEVIllE 0.0197 0.0016 0.0182 50 0.363 

• 



: ·~:;! ... :)- ..:.·: , ... 
~,.~==· :. ·~ 

·~· ·~ !I.-. •';J 

• !!i~~ISBI:ll~ CEr~~E~'JILLE ~ELLSRCDr T~~:i;DQL ;~~~KL! ~· ;;~~~~~~iOiill :.;c~~v~._~~ 

---·---·-- ---------- -------- ------· --------- --------- ----------•J •. ~j ..;.,\14 o. 13 ;).11 -•).01 ;j, 37 i). 1-1 
-!),l)~ -0.05 -0.30 -0.11 -0.20 -0.33 •!J.C~ 

-(:.14 -G.12 :).12 o.vo -0.17 -0::,34 -l;.li 
C.7i .. -•).!)! -fJ.t2 -c).::o i) .•):) :}, i)6 1), 33 

N 4 J 4 4 4 4 J 

AVEil~SE 0.2=- -0.08 -v.o4 -{),')3 -0.1)9 -•).i).~ ;),07 

STll DCV :).Ji 0.1)6 0.21 l; .1~ C.!O i}, 34 :, ..,., 
·1·-~ 

MiNiMUM -!).14 -C·.tl -0.30 -0.20 -1}.2(1 -i), )a1 -:i.17 
~t:nMu~ 1), ("' -1),01 O.IJ t).ll O.•JO {';. 37 ·.~ 1 J ~\ 

s:r• EiliiGR -~~. 7~ 0.10 
, .. ~'T 
'JtVW V.23 o.1e (i, :~ :;. ~~ 

lNCi!E~E~IiAL 

CONCEtlTRmQN 

IWE~ASE {>. 22 -Q.15 -0.11 -(:.10 -t),lb -1}.13 
!'1~Ni!':Utl -O.il -•!.21 -0.)7 -0.2i -C· • .27 -0.41 
IIAW11JM ' -. -u.•.t~ •). (!6 ),:)4 -C.07 o. }1) !.'. :V 

SiD :~ROP :;.83 .~ ~ .· t).4i Ja;l !-, ~: (:. ~4 v.~~ ...... .; 

• 

• 



• 
Pll-238 IN liRASS 1991 

TOTAL 
~ROSS BKG NET ww;;;; CONt. 

LOC~TIDN !!Ci oti t pCi (6~ !Hil;i 

--------
~~~H!SBliRo o.t'm 0.0026 f) ,,., ... , 

~·V~I..J !0 O.C3 
'1W11SBURG -0.0(10.) O.OC•26 -0.00~2 t•.) -0.0~ 

IHIIIIISPURii -().002~ o. 0•)26 -o.ooso 10 -0.14 
t!IA!USBURS 0.0299 0.0026 0.0273 10 O.i7 

CENTE'R'!ILLE -0.00~~ 0,1)026 -O.vOb~ 10 -0.14 
WliE?.!JILLE o. :1t1~1 6 0.01)26 -o. vv2ti ! C• 

_,·, (\~ 
..•• v ... 

CENiE~VILLE -v. Clli25 i), !)o)2b -0. {\{)5~ 10 -0.!2 
WiTERV!LLE 0.0023 0.002~ -O.•j003 10 -0,1)1 

BELLi.\liODK 0.0013 o.vC26 0.0067 10 0.13 
BELL9RO~K -0.0128 0.0Co26 -O.OlS4 10 -0.30 
BELLBROC~: (1.0087 0.0026 0.0061 10 0.12 • B~LLBRDDK -0.00311 0.0026 -0.0062 10 -0.12 

T~OTi.!DOD 0.00&<! fJ,IX•2b 0.0038 10 0.11 
TRDTUOOii -0.001 o.ooz: -o. v03.) 10 -0.11 
TROiWOOD (•. 0047 0.00~6. ;),0021 10 O.Ob 
iROTUODD -li.0043 0.0026 -0.00119 10 -{:.20 

FRANk UN 0.0021 0.0026 -0.0005 10 -0.01 
FRANKLIN -0.0059 0.0026 -0.0084 10 -0.2C 
FRANKLIN -0.00« 0.002b -0.0070 10 -•).17 
FR~NKL1N 0.0026 0.1)026 0.0000 10 0.00 

s;;RIIANTOiiN 0.0205 (l, 0026 o.om 10 O,ji 
GER~ANTiJiiN -".0134 0.0026 -0.0160 10 -0.::3 
&ER~AI/iti~N -0.0139 0.002b -0.0165 10 -0.34 
6~RPIANTOtlrl 0.0056 0.002b 0.003(1 1 !·. 0.06 

BROOKVILLE 0.008i 0.0026 0.01)61 10 0.14 
BRDQK\ilUE o.oota 0.002& -0.0009 10 -l),lj2 

FliDDKVILLE -&.0047 0.0026 -o.oon 10 -1),17 
BiiCOKYILLE 0.01~6 0.0026 0.0140 10 0.33 

• 



• 

• 

• 

APPENDIX D 

PLUTONIUM-238 IN MILK 



• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Table 0.1 Plutonium-238 Concentrations 
(x 10E -4pico-Ci/g) in Milk (1972-1978) 

( x 10 E -1 o micro-ci/ml) 
Miamisburg EL 

X I s I n X I s I 
14 NA 7 NS 
9 NA 12 NS 

34 NA 3 NS 
2.31 0.54 6 NS 
0.88 NA 1 NS 
1.51 0.63 3 NS 
1.82 NA 1 0.88 NA 

n 

1 
X= average concentration ( x 10 E -4 pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

G:\HOME\ALL\MOUND9\ VOL8\VOL8DAT A WK3 
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LDL 
0.15 
0.15 

6-30 
2.2 
0.9 

2 
2.6 
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APPENDIX E 

TRITIUM IN VEGETABLES 



,-

• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

j9_!ll_ 

~ 

• 
Table E.1 Tritium Concentrations (pico-Ci/g) 

in Vegetables (1972-1991) 

Location 1 Location 2 
Miamisburg Centerville 

X I s I n X I s I 
2.3 NA 6 NS 
0.7 NA 2 NS 
1.4 NA 2 NS 

2.23 NA 1 NS 
0.5 0.5 2 NS 
NS NS 

0.98 0.27 3 NS 
0.83 0.09 4 0.44 0.03 

1.2 0.03 4 0.46 0.06 
1.93 0.14 4 0.89 0.1 
1.03 0.11 4 0.46 0.09 
1.07 0.1 4 0.64 0.11 
0.43 0.09 4 0.3 0.1 

2 0.08 4 0.68 0.02 
1.13 0.08 4 1.03 0.02 

1.2 0.16 4 0.71 0.11 
0.38 0.07 4 0.1 0.07 
0.06 0.03 4 -0.16 0.06 
0.13 0.03 4 -0.14 0.02 
0.84 NA 4 -0.02 NA 
--···- -

X= average concentration (pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL =environmental level 
LDL =lower detection limit 

Location 3 
Bellbrook 

n X I s I 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

4 0.75 0.02 
4 0.31 0.09 
4 0.74 0.24 
4 0.55 0.07 
4 0.54 0.12 
4 0.13 0.07 
4 0.7 0.07 
4 1 0.08 
4 0.56 0.12 
4 0.06 0.03 
4 -0.05 0.05 
4 -0.17 0.03 
4 0.01 NA 

G:\HOME\ALL\MOUND9\VOL8\ VOLBDATA WK3 

• 
Location 4 

EL 
n X I s I n LDL 

NS 0.1 
NS 0.1 
NS 0.1 
NS 4.4 

-1.5 1.5 2 NA 
NS NS 

0.58 0.18 3 0.2 
4 0.24 0.02 4 0.02 
4 0.33 0.15 4 0.05 
4 0.58 0.04 4 0.07 
4 0.55 0.22 4 0.09 
4 0.57 0.05 4 0.07 
4 0.28 0.11 4 0.09 
4 0.66. 0.06 4 0.03 
4 0.96 0.07 4 0.08 
4 0.49 0.06 4 0.05 
4 0.13 0.06 4 0.07 
4 -0.16 0.04 4 0.1 
4 -0.14 0.04 4 0.1 
4_ -0.12 NA NA 0.2 

---- ---·· 



• I 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Table E.1 (page 2 of 2) 

Location 5 Location 6 
Trotwood Franklin 

X I s I n X I s I 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 

1.16 0.04 4 0.95 0.09 
0.6 0.03 4 0.57 0.07 

0.08 0.03 4 0.06 0.05 
-0.16 0.04 4 -0.12 0.03 
-0.16 0.01 4 -0.11 0.06 
-0.04 NA 4 -0.05 NA 

-- -

X= average concentration (pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL =lower detection limit 

n 

G:\HOME\Al.L\MOUND9\VOL8\ VOLBDATA WK3 

Location 7 
Germantown 

X I s I n LDL 
NS 0.1 
NS 0.1 
NS 0.1 
NS 4.4 
NS NA 
NS NS 
NS 0.2 
NS 0.02 
NS 0.05 
NS 0.07 
NS 0.09 
NS 0.07 
NS 0.09 
NS 0.03 

4 0.98 0.13 4 0.08 
4 0.57 0.03 4 0.05 
4 0.11 0.07 4 0.07 
4 -0.17 0.02 4 0.1 
4 -0.11 0.05 4 0.1 
4 -0.02 NA 4 0.2 

-- -

• • 
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1986 HTO Ill TOIIATDES 
pCi/6 

IIIAIIISBUR& tEJfTERYIUE BEl.UROGC TRDTIDDD FRAIIKLJII 6£RMifT01111 BROOKYIUE 

• 1.23· 1.02 1.05 1.21 -0.96 1.02 0.911 
1.05 1.05 1.00 1.16 1.06 0.98 0.99 
1.10 1.06 0.89 1.13 0.83 0.81 0.85 
1.16 1.01 1.05 1.13 0.96 1.11 1.02 

II 4 .. 4 4 4 4 4 4 
AYERA&E 1.13 1.03 1.00 1.16 0.95 0.98 0.96 
STD DEY 0.01 0.02 o.o8 0.04 0.09 0.13 0.07 
III II IIIII 1.05 1.01 0.89 1.13 0.83 0.81 o.as 
IIAIINIII 1.23 1.06 1.05 1.21 1.06 1.11 1.02 
STD ERROR 0.12 0.03 0.12 0.06 0.15 0.20 0•12 

IIICREJIENTAL 
COIICEJITRATIDN 

AYERA&E 0.18 . 0.08 0.04 0.20 .oo 0.02 
IIIIIIJII 0.09 0.06 -o.06 0.17 -o.12 ~.15 

IIAIIIIJI 0.27 0.10 0.10 - 0.25 0.10 0.15 
STD ERROR 0.17 0.12 0.17 0.13 0.19 0.23 

• HTO Ill TDIIATO£S 1986 
TOTAL H2D TOTAL 

&ROSS Ill& lET VOLIIIE IIEI&K1' COliC. 
LOCATION nCi/l nCi/l nCi/l un.) (61 lpCi/61 

--- --IIAIISBURS 2.09 0.82 1.27 48.3 50 1.22682 
IIAIIS8UR6 1.94 0.85 1.09 48.1 50 1.04858 
IIIAIIISBUR6 2.08 0.93 1.15 47.9 50 1.1017 
IIIMISBURS 2.07 0.86 1.21 48 50 1.1616 

CEIITERYILLE 1.9 0.82 1.08 47.3 50 1.02168 
CENTERVIllE 1.95 0.85 1.1 47.5 50 1.045 
CEIITERYIUE 2.05 0.93 1.12 47.1 50 1.05504 
CENTERVIllE 1.93 0.86 1.07 47.3 50 1.o1m 

BEUBRDDI 1.92 0.82 1.1 47.8 50 1.0516 
BEUBRDDX 1.9 0.85 1.05 47.8 50 1.0038 
BEUBRODl 1.87 0.93 0.94 47.5 50 0.893 
BEUBRDIIl 1.96 0.86 1.1 47.9 50 1.0538 

TROTIOOD 2.07 0.82 1.25 48.2 50 1.205 
TRDTIRJOD 2.06 0.85 1.21 48.1 50 1.16402 

• TROMOD 2.l1 0.93 1.18 47.8 50 1.12808 
TROTIIODD 2.04 0.86 1.18 48 50 1.1328 

FRAmlll 1.83 0.82 . ·1.01 47.6 50 0.96152 
FRANKLIN 1.95 0.85 1.1 48 50 1.056 
FRAMKllll 1.8 0.93 0.87 47.9 50 0.83346 
FRANKL Ill 1.87 0.86 1.01 47.7 50 0.96354 



lltKIWIIUII l.l'f v.au l.U/ 41.1 :IV 1.1120/8 . 
&£RIIAIITIMI 1.88 o.as 1.03 47.7 so 0.98262 
&ERIWITOIII 1.77 0.93 0.84. 48 so 0.8064 
liERitMTOIIII 2.01 0.86 1.1S 48.1 so 1.1063 

BRIIOlYIU£ 1.83 0.82 1.01 47.7 so 0.96354 
BRODKVJLU 1.89 0.85 1.04 47.6 so 0.99001 • BRDllXYJLLE 1.82 0.93 0.89 47.8 so 0.115084 
BROOlVJLLE 1.93 0.86 1.07 47.7 so ·1.02078 

• 

• 



1987 H1D IN TDMTOES 
pCi/6 

• IJAfttSILI& cmtRVtU£ IEllBIB TROTWOOI FIAJIJ.JI &ERIIAITDII BRODlVlLLE 

1.12 0.60 0.51 0.56 0.66 0.54 0.46 
1.0& . o:78 0.44 . 0.61 o.S9 0.60 0.41 
1.19 0.64 0.9 0.62 0.56 0.60 0.56 
1.43 0.83 0.72 0.61 0.48 0.56 0.49 

• 4 4 4 4 4 4 4 
AVERA&£ 1.20 0.71 0.56 0.60 0.57 0.57 0.49 
STD 1IEV 0.16 o.u 0.12 O.Ol 0.07 0.03 0.06 
lUll lUI 1.06 0.60 0.44 0.56 0.48 0.54 0.43 
IIAilllll 1.43 o.a 0.72 0.62 0.66 0.60 0.56 
.STt ERROR 0.26 0.18 0.19 0.04 0.12 o.os 0.09 

IKCREIOTAL 
COIEEITRATlOI 

AVERA&£ 0.71 0.23 0.08 o.u 0.09 0.09 
IUIIIIBI 0.57 o.u -o.04 0.07 -o.ool o.os 
IIAIIIIII 0.94 0.35 0.23 0.13 0.17 o.u 
m ERRGR 0.27. 0.20 0.21 o.to O.lS o.u 

• 
HTO Ill 11111A111ES 1987 

mAL 1120 lUTAL 
&ROSS 8ROSS Ill VOUIIIE Itt &liT *· LDCATtOI C/K lilt C/11 EFF CIIU til l,Cl/11 

- - -lllMJSBUR& 16.97 62.97 10 0.27 95.8 let 1.12 
IIIMISBUR& 16.68 6l.86 to 0.27 95 100 1.06 
II I MIS. 17.38 64.74 10 0.27 95.7 100 1.19 
IIMISBUR& 18.94 1o.n 10 0.27 94.9 tOO 1.43 

tEIITERVlLLE 13.56 S2.54 10 0.26 95.8 let 0.60 
CEJITEJIYILLE 14.7 57.26 10 0.26 94.6 100 0.78 
tEIIlERYIUE 13.85 53.61 10 0.26 95.3 100 0.64 
CEIITE'RYlll.E 14•98 9.11 10 0.26 95.6 100 o.a 

mL8ROIJt 13.19 48.82 10 0.27 95.2 100 o.st 
BWJRfiiJK 12.76 47.34 10 0.27 95.8 100 0.44 
8EWIDOK 13.64· 50.6 10 0.27 95 let 0.58 
BEU.IRQOt 14.51 53.66 to 0.27 95.3 100 0.72 

TRIJ11IDOD 13.53 49.62 10 0.27 95.1 100 0.56 
. TllmiJQD 13.81 50.95 10 0.21 96 100 0.61 

• 1'R01liODI 13.92 50.99 10 0.27 95.6 100 0.62 
TROlllliOD 13.87 50.68 10 0.27 96 100 0.61 

FRABLIN 14.27 51.24 10 0.28 95 100 0.66 
FlAm. II 13.86 50.2 10 0.28 93.9 100 0.59 
FlMllll 13.62 49.4 10 0.28 94.5 100 0.56 
FRAin II 1l.t 47.75 10 0.27 94.7 100 o.u 



&DIIMTOW 13.45 49.05 10 0.27 94.8 100 0.54 
&ERIIAIITOW 13.87 50.17 10 0.28 ~ 100 0.60 
liEINIITOIIII 13.87 50.18 10 0.28 tS.l 100 0.60 
&ERIIMTDIIII 13.63 49 10 0.28 94.6 100 0.56 

ltOOlYILL£ .• 12.88 47.56 10 0.27 9S.4 100 0.46 • BRIIOlYILLE 12.72 46.88 10 0.27 94.6 100 0.43 
IUIOKVILLE 13.58 50.43 10· 0.27. 94.3 100 0.56 
BROOKVJLL£ 13.1 48.55 10 0.27 9S.1 100 0.49 

• 

• 



• 1988 HTO IN TO,.ATOE~ 

oCi/6 

"JAIIISBUR6 

----------0.35 
0.36 
0.33 
0.48 

N 4 
AVERAGE 0.36 
STD DEV 0.07 
IIINI"U" 0.33 
IIAXIIIU" 0.48 
STD ERROR 0.11 

INCRE,.ENTAL 
CONCENTRATION 

AVERAGE 0.25 
IIINI"U" 0.20 
IIAXIIIUII · 0.35 
STD ERROR 0.14 

• 

• 

CENTERVILLE BELLBROD.: 

---------- ------0.01 0.07 
0.15 0.06 
0.16 0.09 
0.07 0.02 

4 4 
0.10 u.oo 
O.Oi 0.03 
0.01 0.02 
0.16 0.09 
0.11 0.05 

-0.03 -0.07 
-0.12 -0.11 
0.03 -0.04 
0.15 0.11 

··· .... . ..... . 
. · .. · ·.·· · .. 

~ .. : '-. . . 

TROTIIOOD FRANKLIN 6ER,.ANTDIIII BROOKVILLE 
------ --------- ---------- ---------0.07 0.13 0.08 0.21 

0.07 0.06 o.orr 0.09 
0.04 0.02 0.05 0.15 
0.12 0.05 0.20 0.1)7 

4 4 4 4 
0.08 0.06 O.!i 0.13 
0.03 0.05 0.07 O.Ob 
0.04 o.oz o.os 0,07 
0.12 0.13 0.20 0.21 
o.os 0.07 0.10 0.10 

-o.os -0.07 -0.02 
-0.09 -0.11 -o.oe 
-0.01 -0.004 0.07 
0.11 0.12 0.14 

··: .· .. 



• 
·--------------------------- ·------

HTO IN TOKATOES 1988 
TOTAL H20 TDTAL 

GROSS GROSS BKG YO LUKE WEIGHT CONC. 
LOCATION C/lf Ml C/H EFF IIIli IIi I lpCi/61 

-------- -------IIIAiflSBUR6 10.68 40.'38 8.48 0.26 37.8 40 0.35 
lflAII1SBUR6 10.69 40.87 8.48 0.26 37.9 40 0.36 
lflAiflSBUR6 10.52 40.20 8.48 0.26 38 40 0.33 
lflAKISBURG 11.39 44.40 8.48 0.26 37.8 40 0.48 

CENTERVILLE 8.57 33.08 8.48 0.26 38.1 40 1'1.01 
CENTERVILLE 9.37 35.81 8.48 0.26 38.3 40 0.15. 
CENTERVILLE 9.48 36.10 8.48 0.26 38 40 o. 16 
CENTERVILLE 8.88 34.30 8.48 0.26 38.2 40 0.07 

BELLBROOK 8.88. 3'3.81 8.48 0.26 38.9 40 0.07 • BELLBROOK 8.88 31.70 8.48 0.28 38.7 40 0.06 
BELLBROOK 9.06 33,30 8.48 0.27 38.8 40 0.09 
BELLBROOK 8.61 32.41 9.48 0.27 38.8 40 0.02 

TROTIIOOD 8.92 34.50 8.48 0.26 38.7 40 0.07 
TROTWOOD 8.92 34.77 8.48 0.26 38.5 40 0.07 
TROTIIOOD 8.72 33.94 8.48 0.26 38.8 40 0.04 
TROTIIOOD 9.19 34.72 8.48 0.26 38.7 40 0.12 

~~'!~LIN 9.24 35.90 8.48 0.26 38.2 40 0.13 
FRANKLIN 8.86 33.52 8.48 0.26 38.1 40 0.06 
FRANKLIN 8.59 32.52 8.48 0.26 38.3 40 0.02 
FRANKLJtl 8.77 33.59 8.48 0.26 38.1 40 0.05 

- ---· ---. ·-·-- ··----- ·- .. 
6ERifANTOIIN 8.99 34.28 8.48 0.26 38 40 0.08 
SERIIANTOIIN 9.04 34.86 8.48 0.26 37.9 40 0.09 
6ERKANTOIIN 8.77 34.23 8.48 0.26 38.1 40 0.05 
SERifANTOIIN 9.70 37.21 8.48 0.26 38.1 40 0.20 

BROOKVILLE 9.79 35.83 8.48 0.27 38.4 40 0.21 
BROOKVILLE 9.04 34.50 8.48 0.26 38.3 40 0.09 
BROOKVILLE 9.37 36.45 8.48 0.26 38.4 40 o.t5 
BROOKVIllE 8.92 34.10 8.48 0.26 38.2 40 0.07 

• 



1989 HTQ IN TDIIATOES 
oCi/G 

• niAIIISBURG . ' CENTERVILLE BELLBROOK TROiiiOOD FRANKLIN GERIIANTOIIN BROOKVILLE 
---------- ---------- --------- -------- --------- ---------- ----------&.10 -0.14 -0.07 -0.12 -o.l4 -0.19 -0.12 

0.03 -0.10 0.01 -o.t5 -0.07 -o.1s -().20 
0;04 -0.23 -0.11 -0.17 -o.12 -0.20 -0.18 
0.07 -0.15 -o.06 -0.22 -0.14 -O.lli -0.15 

N 4 4 4 4 4 4 4 
AVERAGE 0.06 -0.16 -o.os -0.16 -o.12 -il.17 -o. 16 
STD DEY 0.03 0.06 0.05 0.04 0.03 0.02 0.04 
IIINIIIUII 0.03 -0.23 -o.u -v. 22 -o.14 -0.20 -0.20 
IIAXIIIUII o. 10 -0.10 0.01 -0.12 -0.07 -0.15 -0.12 
STD ERROR 0.05 0.09 '0.08 0.07 0.06 0.03 0.06 

INCREHENTAL 
CDNCEHTRATION 

AVERAGE 0.22 0.01 0.11 -o.oo 0.04 -0.01 
IIINIIIUII 0.19 -o.o1 0.06 -0.06 0.02 -0.03 
IIAXIIIUII 0.26 0.06 0.18 0.04 0.095 0.01 
STD ERROR 0.08 0.11 0.10 0.09 0.08 0.07 

• 

• 



• 
HTO IN TOIIATOES 1989 

TOTAL H20 TOTAL 
GROSS GROSS BK6 VOLUKE lfEl6KT CONC. 

LOCATION C/11 D/11 C/11 EFF IIlLI 16) IDCi /61 
-------- --------IIIAHlSBURS 9.41 34.33 8.81 0.27 206.5 213.5 0.10 
IIIAIIISBUR6 8.99 32.86 8.81 0.27 206.5 213.5 0.03 
IIIAIIISBUR6 9.05 33.22 8.81 0.27. 206.5 213.5 0.04 
IIIAIIISBURG 9.24 33.79 8.81 0.27 206.5 213.5 0.07 

CENTERVILLE · 7.93 29.07 8.8t 0.27 209 217.5 -o.14 
CENTERVIUE 8.16 29.84 8.81 0.27 209 217 .5. -G.10 
CENTERVILLE 7.32 26.63 8.81 0.27 209 217.5 -0.23 
CENTERVIllE 7.87 28.56 8.81 0.28 209 217.5 -0.15 

BEllBROOK 8.37 30.46 8.81 0.27 222.2 229.3 -0.07 
BELLBROOK 8.90 32.33 8.81 0.28 222.2 229.3 0.01 
~ELLBRODK 8.14 29.68 8.81 0.27 222.2 229.3 -0.11 • BELLBROOK 8.44 30.73 8.81 0.27 222.2 229.3 -0.06 

TROTWOOD 8.05 29.21 8.81 0.28 219.9 229 -0.12 
TROTWOOD 7.86 28.43 8.81 0.28 219.9 229 -0.15 
TROTWOOD 7. 71 27.99 8.81 0.28 219.9 229 -0.17 
TROTWOOD 7.42 27.07 8.81 0.27 219.9 229 -0.22 

FRANKLIN 7.92 29.18 8.81 0.27 273.7 283.7 -0.14 
FRANKLIN 8.38 30.72 8.81 0.27 273.7 283.7 -0.07 
FRANKLIN 8.03 29.30 8.81 0.27 273.7 283.7 -0.12 
FRANKLIN 7.93 29.21 8.81 0.27 273.7 283.7 -0.14 

SERIIANTOWN 7.64 27.73 8.81 0.28 221.5 228 -0.19 
6ERIIANTOIIN 7.86 28.54 8.81 0.28 221.5 228 -0.15 
6ERIIANTOWN 7.57 27.44 8.81 0.28 221.5 228 -0.20 
GERIIANTOliN 7.78 28.17 8.81 0.28 221.5 228 -0.16 

BROOKVILLE 8.08 29.59 8.81 0.27 262.1 271.4 -0.12 
BROOk'VILlE 7.51 27.25 8.81 0.28 262.1 271.4 -0.20 
PROOKVILLE 7.68 27 .• 87 8.81 0.28 262.1 . 271.4 ·-0.18 
BROOKVIllE 7.84 28.70 8.81 0.27 262.1 271.4 -o.1s 

• 



• . 
1990 HTD IN TD~TDES 

pCi/6 

IIIAIUSBUR6 CENTERVIUE BEllBROOK TROTWOOD FRANKLIN &ERitANTDIIN BRDDKYill£ 

---- ---- -- ----- ----- --------- --------
0.15 -o.16 -o.21 -o.17 -o.o7 -o.to -0.12 
0.14 -o.16 -o.14 -o.15 -o.12 -o.1B -9.18 
0,10 -0.13 -0.17 -o.15 -o.os -0.08 -0.17 
0.14 -o.12 -0.16 -0.17 -0.18 -o.o9 -0.10 

N 4 4 4 4 4 4 4 
AYERA&E 0.13 -0.14 -0.17 -0.16 -o.u -O.ll -o.14 
STD DEY 0.03 0.02 0.03 0.01 0.06 0.05 0.04 
IUNIIIUII 0.10 -0.16 -G.21 -G.17 -o.1a -G.18 -o.18 
IIAUIIUII 0.15 -o.12 -o.t4 -0.15 -o.o5 -0.08 -o.1o 
STD ERROR 0.04 0.03 0.04 0.01 0.09 0.07. 0.06 

INCREIIEIITAL 
COHCaJTRATJOII 

AYERA&E 0.27 -0.0004 -o.03 -o.02 0.04 0.03 
IIINIIIUII 0.24 -0.02 -o.o6 -o.03 -o.04 -o.04 
MUIIUII 0.29 0.02 -0.001 -o.Ol 0.09 0.06 
STD ERROR 0.07 0.07 0,07 0,06 0.11 0.09 

•--·-
. ·_.· .. ·.-. . ..... 

. ·.·:. · .. 
.. . :-.:; .. 

• 



·~ • HTO IN TOMATOES 1990 
TOTAL H20 TOTAL 

GROSS GROSS BK& VOLUtE IIEIGHT COMC. 
LOCATION CJft D/" C/" EFF lftll 1&1 lpCi/&1 

-- --"IMISBUR& 9.00 35.53 8.11 0.25 20il.5 213.5 0.15 
ftiMISBUR& 8.91 35.27 8.11 0.25 206.5 213.5 0.14 
"IAIIISBUR& 8.06 34.28 8.11 0.25 20ll.5 213.5 0.10 
"IAIUSBUR& 8.94 35.49 8.11 0.25 206.5 213.5 0.14 

CENTERVILLE 7.21 28.79 8.11 0.25 209 217.5 -o.16 
CENTERVILL£ 7.19 28.81 8.11 0.25 209 217.5 -G,16 
CENTERVILLE 7.35 29.34 8.11 0.25 209 217.5 -0.13 
CENTERVIUE 7.41 29.51 B. 11 0.25 209 217.5 -o.J2 

BELLBROOK 6.93 27.74 8.11 0.25 222.2 229.3 -o.21 
BEUBROOK 7.29 29.07 8.11 0.25 222.2 229.3 -o.14 
BEUBROOK 7.12 28.52 8.11 0.25 222.2 229.3 -0.17 
BEUBROOK 7.19 28.55 8.11 0.25 221.2 229.3 -o.16 

TROTNOOD 7.14 28.35 8.11 0.25 219.9 229 -0.17 
TROTWOOD 7.24 28.78 8.11 0.25 219.9 229 -o.15 
TROTIHIOD 7.24 29.25 8.11 0.25 219.9 229 -o.1s 
TROTWOOD 7.15 28.80 8.11 0.25 219.9 229 -G.17 • FRANICLJN 7.69 30.57 8.11 0.25 273.7 283.7 -0.07 
FRANKLIN 7.41 29.45 8.11 0.25 273.7 283.7 -0.12. 
FRANKLIN 7.82 30.89 8.11 0.25 273.7 283.7 . -o.os 
FRANKLIN 7.07 28.10 8.11 0.25 273.7 283.7 -0.18 

&ERIIANTONM 7.51 29.82 8.11 0.25 221.5 228 -0.10 
GERIIANTOIIN 7.06 28.14 8.11 0.25 221.5 228 -D.18 
6ERIIANTOWN 7.65 30.42 8.11 0.25 221.5 228 -o.os 
SERIIANTOVN 7.59 30.25 8.11 0.25 221.5 228 -0.09 

BROOKVILLE 7.40 28.87 8.11 0.26 262.1 271.4 -0.12 
BROOKVILLE 7.08 27.81 8.11 0.25 262.1 271.4 -0.18 
BRDOKVlLLE 7.13 28.07 8.11 0.25 262.1 271.4 -0.17 
BROOKVILLE 7.52 29.59 8.11 0.25 262.1 271.4 -0.10 

• 



• 

• 

• 

APPENDIX F 

TRITIUM IN FISH 



• 
Table F.1 Tritium Concentrations 
(pico-Ci/g) in Fish (1972-1975) 

Location 1 
Miamisburg 

Year X 1 s J n 
1972 < .1 NA 1 
1973 1.4 NA 4 
1974 < 1.2 NA 3 
1975 2.6 0.42 4 

LDL 
0.1 
0.1 
0.1 
4.4 

X= average concentration (pico-Ci/g) 
S = standard deviation 
n = number of samples 
LDL = lower detection limit 

G:\HOME\ALL\MOUND9WOL8\VOL8DATAWK3 
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•• 

• 

APPENDIX G 

TRITIUM IN GRASS 



• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

• 
Table G.1 Tritium Concentrations (pico-CVg) 

in Grass (1972-1991) 

Location 1 Location 2 
Miamisburg Centerville 

X I s I n X I s I 
49 NA 8 NS 

0.5 NA 32 NS 
1.5 NA 12 NS 

< 4.4 NA 8 NS 
NS NS 
NS NS 

2.15 1.73 26 NS 
1.46 0.44 8 1.02 0.24 
0.36 0.05 8 0.2 0.09 
0.67 0.13 8 0.91 0.16 
1.12 0.19 8 0.87 0.4 
9.91 2.62 8 0.82 0.15 
0.43 0.15 8 0.36 0.1 
0.96 0.1 8 0.5 0.11 
1.24 0.44 8 1.13 0.17 
1.28 0.49 8 0.46 1.27 
0.27 0.07 4 0.16 0.25 

-0.15 0.09 4 -0.36 0.05 
0.09 0.04 4 0.09 0.05 
1.75 0.16 4 0.99 0.09 

X= average concentration (pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

Location 3 
Bellbrook 

n X I s I 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

8 0.67 0.24 
8 0.17 0.11 
8 0.55 0.17 
8 0.64 0.07 
8 0.79 0.07 
8 0.14 0.12 
8 0.58 0.06 
8 0.82 0.17 
8 -0.32 0.28 
4 0.38 0.27 
4 -0.37 0.08 
4 0.06 0.05 
4 0.85 0.05 

G:\HOME\ALL\MOUND9\VOL8\VOL8DATAWK3 

• 
Location 4 

EL 
n X I s I n LDL 

NS NAI 
NS NA 
NS NAI 
NS 4.91 
NS NS 
NS NS 
NS 0.14 

8 0.14 0.05 8 0.03 
8 0.13 0.09 8 0.07 
8 0.38 0.09 8 0.08 
8 0.63 0.16 8 0.04 
8 0.69 0.1 8 0.09 
8 0.2 0.12 8 0.06 
8 0.53 0.09 8 0.02 
8 0.29 0.07 8 0.1 
8 -0.62 0.59 8 0.1 
4 0.15 0.05 4 0.1 
4 -0.23 0.04 4 0.1' 
4 0.1 0.03 4 0.4 
4 0.97 0.11 4 0.11 



• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Table G.1 (page 2 of 2) 

Location 5 Location 6 
Trotwood Franklin 

X I s I n X I s 1 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 

1.23 0.17 8 0.82 0.1 
-0.07 0.04 8 0.03 0.31 

0.3 0.19 4 0.27 0.19 
-0.58 0.09 4 -0.09 0.03 

0.09 0.06 4 0.12 0.04 
1.06 0.12 4 1.02 0.05 

-

X = average concentration (pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL = lower detection limit 

n 

G:\HOME\ALL\MOUND9\VOL8\VOL8DAT A WK3 

Location 7 
Germantown 

X I s I n LDL 
NS NA 
NS NA 
NS NA 
NS 4.91 
NS NS 
NS NS 1 

NS 0.14: 
NS 0.03 
NS 0.071 
NS 0.08 
NS 0.041 
NS 0.09 
NS o.osl 
NS o.o2• 

8 0.77 0.16 8 0.1 
8 -0.34 0.68 8 0.1 
4 0.17 0.09 4 0.1 
4 -0.04 0.04 4 0.1 
4 0.11 0.03 4 0.4 
4 1.07 0.05 4 0.1 

• • 
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19116 HTO Ul GRASS 
pCi/& 

IIJAJUSBUR& COOERYJLLE BEllBROOK TROTVOOI FRAikliN &ERRAITDIIN BRODKYIUE 

• -- -- ---1 •. 69. 1.26 0.95 1.38 0.94 0.83 O.JS 
1.61 1.23 0.97 1.40 0.98 0.99 0.31 
1.64 1.28 0.94 1.32 0.85 0.97 0.36 
1.65 1.34 1.05 1.42 0.79 0.88 O.JS 
0.93 0.99 0.67 1.03 0.66 0.65 0.25 
0.92. 0.96 0.66 1.08 0.78 0.62 0.17 
0.70 1.04 0.71. 1.07 0.76 0.62 0.28 
0.81 0.93 0.63 1.14 0.76 0.63 0.23 

• 8 8 8 8 8 8 8 
AYERA&E 1.24 1.13 0.82 1.23 0.82 o.n 0.29 
STDDEY 0.44 0.17 0.17 0.17 0.10 0.16 0.07 
IIJNIIIUII 0.70 0.93 0.63 1.03 0.66 0.62 0.17 
IIAIIIIUJI 1.69 1.34 1.05 1.42 0.98 0.99 0.36 
STD ERROR 0.37 0.14 0.14 0.14 0.09 0.14 0.06 

IIICREJtENTAl 
COIICEIITRA TIOII 

AY£RA&E 0.95 0.84 ·o.S3 0.94 0.53 0.49 
IIINIIIUII 0.41 0.64 0.34 0.74 0.37 0.33 
IIAIIIIUII 1.40 1.06 0.76 1.13 0.69 0.70 
STD ERROR 0.37 0.15 0.15 0.15 0.10 0.15 

• HTO Ill &RASS 1986 
TOTAL H20 TOTAL 

&ROSS BIC& IIET VOL lilt£ IIEI&HT COliC. 
LDCATIOJI nCi/l nCi/L nCi/L (Ill) (6) lpCi/6) 

--- ---IIIAIIISBUR& 3.37 0.89 2.48 27.24 40 1.68888 
3.36 0.89 2.47 26 40 1.6055 
3.27 0.9 2.37 27.68 40 1.64004 
3.3 0.87 2.43 27.18 40 1.651185 

2.65 0.71 1.94 19.08 40 0.92538 
2.73 0.73 2 18.46 40 0.923 
2.61 0.7 1.91 14.56 40 0.69524 
2.62 0.68 1.94 16.64 40 0.80704 

CENTERVILLE z.n 0.89 1.88 26.9 40 1.2643 
2.66 0.89 J.n 27.8 40 1.23015 
2.74 0.9 1.84 27.74 40 1.27604 
2.76 0.87 1.89 28.46 40 1.344735 
2.21 0.71 1.5 26.47 40 0.992625 
2.22 0.73 1.49 25.65 40 0.9554&2 
2.23 0.7 1.53 27.27 40 1.04lon 
2.15 0.68 1.47 25.37 40 0.932347 

• BELLBROOK 2.27 0.89 1.38 27.6 40 0.9522 
2.27 0.89 1.38 28 40 0.966 
2.27 0.9 1.37 27.5 40 0.941875 
2.3 0.87 1.43 29.3 40 1.047475 

1.65 0.71 0.94 28.33 40 0.665755 
1.64 0.73 0.9l 29.15 40 0.663162 
1.72 0.7 1.02 27.98 40 0.71349 



1.0 u.o11 "·"" 1.1.:1.> w U,Oo)~l't 

TROTIIDOD 2.93 0.89 2.04. 27.06 40 1.31006 
2.84 0.89 1.95 28.8 40 1.404 
2.n 0.9 1.87 28.34 40 1.324895 
2.8 0.87 1.93 2'.5 40 1.423375 
2.1 0.7J 1.39 29.7 40 1.0l207S 

2.11 o.n 1.38 . 31.24 40 1.oma • 2.12 0.7 1.42 30.24 40 .1.om2 
2.14 0.68 1.46 31.15 40 1.136975 

FRANnJII .. 2.37 0.89 1.48 25.4 40 0.9398 
2.37 0.89 1.48 2&.5 40 0.9805 
2.31 0.9 1.41 24.2 40 0.85305 
2.24 0.87 1.37 2l 40 o.7Bns 
2.08 0.71 1.37 19.36 40 0.66308 
2.16 0.73 1.43 21.83 40 0.780422 
2.11 0.7 1.41 21.61 40 o. 761752 
2.13 0.68 1.45 21.03 40 0.762337 

6ER"ANTDIN 2.13 0.89 1.24 26.9 40 0.8339 
2.33 0.89 1.44 27.6 40 0.9936 
2.31 0.9 1.41· 27.5 40 0.969375 
2.25 0.87 1.38 25.4 40 0.8763 
J.58 0.71" 0.87 30.02 48 0.652935 
1.6 0.73 0.87 28.46 40 0.619005 

1.53 0.7 0.83 29.79 40 0.618142 
1.54 0.68 0.86 29.31 40 0.630165 

BRODKVIUE 1.58 0.89 0.69 20.55 40 0.354487 
1.61 0.89 0.72 17.22 40 0.30996 
1.63 0.9 0.73 19.78 40 0.360985 
1.5& 0.87 0.69 20.31 40 0.350347 
1.09 0.71 0.38 26.26 40 0.24947 •• 0.97 0.73 0.24 29.07 40 0.17442 
1.11 0.7 0.41 27.31 40 0.279927 

1 0.68 0.32 29.16 40 0.23328 

• 



1987 liTO Ill BRASS 
pCi/6 

KIAIUSBUR6 cmEJIYllLE BnLIRDI* TRDTVIIIID FRAlin. IN 6ERMNTOIN BRIJOkVIu.E 

• 0.94 0 -o.65 -o.33 -o.Ol -o.26 -o.99 -o.79 
0.92 -o.4B ..:0.67 -o.10 -o.27 -1.08 -1.27 
0.69 -o.54 -o.62 -o.02 -o.21 -o.95 -1.33 
0.76 -1.18 -o.62 -o.1o -o.27 -o.87 -1.21 
1.73 1.69 -o.u -o.09 0.34 0.26 -o.t4 
1.81 .. 1.57 -o.ot -o.1o 0.30 0.27 -o.06 
1.66 1.67 -o.os -o.u 0.35 0.32 -o.o9 
1.70 1.62 -o.09 -o.03 0.29 0.33 -o.04 

N 8 8 8 8 8 8 8 
AVERAGE 1.28 0.46 -:0.32 -o.07 0.03 -o.34 -o.62 
STD DEY 0.49 1.27 0.28 0.04 0.31 0.68 0.59 
KlNIIIUII 0.69 -1.18 -o.67 -o.u -o.27 -1.08 -1.33 
MIUilm 1.81 1.69 -o.OJ -o.01 0.35 0.33 -o.04 
STD ERROR 0.41 1.06 0.24 0.04 0.26 0.57 0.50 

IIICRaiEIITAL 
CONCEXTRATION 

AVERA&E 1.89 1.08 0.30 O.S5 0.65 0.28 
KUIIIIII" 1.31 -o.56 -o.os 0.50 0.35 -o.46 
Mllllll1t 2.43 2.30 0.61 0.61 0.96 0.94 
STD ERROR 0.64 1.17 0.55 0.50 0.56 0.75 

• HTD ltl &RASS 1987 

SAIIPLE SAII'LE SAIIPLE BACK- TOTAL H20 TOTAL 
RESULT RESULT RESULT &R- VDllJit£ IEI6HT CONC. 

LOCATION lLO& Ill lLD6 121 lC/"l tC/ftl EFF (Ill) (6) lpCi/SJ 

---ftiAfiiSSUR& 0.832 2.603 18.47 9.66 0.32 30.4 40 0.94 
0.838 2.537 18.60 9.66 0.33 30.1 40 0.92 
0.692 2.619 15.36 9.66 0.26 28.5 40 0.69 
0.752 2.638 16.69 9.66 0.29 27.5 40 0.76 
1.061 3.522 23.55 8.90 0.30 31.5 40 1. 73 
1.07 3.533 23.75 8.90 0.30 32.8 40 1.81 

1.079 3.552 23.95 8.90 0.30 29.7 40 1.66 
1.072 3.51 23.80 8.90 0.31 31 40 1.70 

CENTERVILLE 0.235 1.073 5.22 9.66 0.22 28.3 40 -o.65 
0.275 1.053 6.11 9.66 0.26 31.1 40 -o.48 
0.275 1.2'19 6.11 9.66 0.21 28.6 40 -o.54 
0.207 1.351 4.60 9.66 0.15 31.7 40 -1.18 
1.087 . 3.622 24.13 8.90 0.30 29.5 40 1.69 
1.045 3.459 23.20 8.90 0.30 29.5 40 1.57 
1.071 3.529 23.78 8.90 0.30 30.2 40 1.67 
1.079 3.576 23.95 8.90 0.30 28.8 40 1.62 

• BEllBROOK 0.328 1.m 7.28 9.66 0.2:1 30.7 40 -o.33 
0.248 1.163 5.51 9.66 0.21 30.6 40 -o.67 
0.286 1.525 6.35 9.66 0,19 31.1 40 -o.62 
0.28 1.427 6.22 9.66 0.20 31.4 40 -o.62 

0.342 1.133 7.59 8.90 0.30 23 40 -o.u 
0.398 1.304 8.84 8.90 0.31 25.7 40 -o.01 
0.36 1.167 7,99. 8.90 0.31 23.3 40 -o.oe 



0.354 1.158 7.86 8.90 0.31 23.7 40 -o.OCJ 

0.43 1.~1 9.55 9.66 0.34 27.3 40 -o.ot 
0.392 1.117 8.70 9.66 0.35 ~1.1 40 -o.to 
0.428 1.252 9.50 9.66 0.34 31.2 40 -o.02 
0.389 1.218 8.64 9.66 0.32 28.5 40 -G.IO 

• 0.364 1.266 8.01 8.90 0.29 28.1 40 -o.ot • 0.36 1.246 7.99 8.90 0.29 27.9 40 -o.to 
0.356 1.221 7.90 8.90 0.29 29.3 40 -o.u 
0.388 1.328 8.61 8.90 0.29 29.5 40 -o.Ol 

FRAillllll 0.338 1.279 7.50 9.66 0.26 28 40 -o.26 
0.338 1.41 7.50 9.66 0.24 . 26.6 40 -o.27 
0.357 1.372 7.93 9.66 0.26 28.1 40 -o.2t 
0.334 1.269 7.41 9.66 0.26 27.6 40 -o.27 
0.523 1.725 11.61 8.90 0.30 33.8 40 0.34 
0.508 1.661 11.28 8.90 0.31 34.2 40 0.30 
0.529 1.732 11.74 8.90 0.31 ll 40 0.35 
0.505 1.683 11.21 8.90 0.30 33.7 40 0.29 

&ERRAJITOIAI 0.257 1.977 5.71 9.66 0.13 28.9 40 -o.99 
0.243 1.838 5.39 9.66 0.13 29.6 40 -1.08 
o.zss 1.876 5.66 9.66 0.14 28.8 40 -o.95 
0.272 1.987 6.04 9.66 0.14 29.1 40 -o.87 
0.515 1.684 11.43 8.90 0.31 27.6 40 0.26 
0.524 1.709 11.63 8.90 0,31 26.9 40 0.27 
0.541 1.785 12.01 8.90 0.30 27.5 40 0.32 
0.547 1.816 12.14 8.90 0.30 26.9 40 0.33 

BROOKYIW 0.223 1.061 4.95 9.66 0.21 31.4 40 -o.79 
0.214 1.58 4.75 9.66 0.14 31.1 ·40 -1.27 
0.219 1.692 4.86 9.66 0.13 31.9 40 -l.ll 
0.226 1.685 5.02 9.66 0.13 31.1 40 -1.21 • 0.341 1.118 7.57 8.90 0.31 28.1 40 -o.14 
0.374 1.229 8.30 8.90 0.30 26 40 -o.O(t 
0.357 1.173 7.93 8.90 0.30 26.3 40 -o.09 
0.382 1.247 8.48 8.90 0.31 25.4 40 -o.M 

• 



1986 HTO IN 6RASS 
pCi/6 

ftiAftiSBUR6 CENTERVILLE BELLBROOK TROTWOOD FRAIIKLIII 6ERftANTOIIN FAYETTEVILLE • -----. ------- ------ ------ ---- ----- -------0.35 -o.o6 0.27 0.16 0.2~ 0.22 0.12 
0.20 o.os 0.22 . o.ss 0.53 o.os 0.13 
0.31 0.52 0.24 0.22 0.22 0.15 0.22 
0,23 0.11 0,79 0.25 0.10 0.26 0.10 

N 4 4 4 4 4 4 4 
AVERAGE 0.27 0.16 0.38 ·o.3o 0.27 0.17 0.15 
STD DEV 0.07 0.25 0.27 0.19 0.19 0,(19 0.05 
ftiNl"UK 0.20 -0.06 0.22 0.16 0.10 0.05 0.10 
MII"Uft 0,35 0.52 0.79 0,58 0.53 0.26 0.22 
STD ERROR 0.11 0.40 0.43 0.30 0.30 0.14 0.09 

JHCRE"ENTAL 
CONCENTRATION 

AVE RASE 0.12 0.01 0.24 0.16 0.13 0.03 
"lNlltU" 0.05 '-0.20 0.08 0.02 -o.os -o.o9 
"All !tUft 0.20 0.38 0.64 0.4~ 0.39 0.11 
STD ERROR 0.14 0.41 0.44 0.31 0.31 0.17 

• HTO IN 6RASS 1988 

SAitPLE SA"PLE SA"PLE BACK- TOTAL H20 TOTAL 
RESULT RESULT RESULT &ROUND YOLUftE IIEISHT CDNC. 

LOCATION (LOG Ill CLOG 121 CC/ftl CC/ftl EFF UIU (6) lpCi /61 
-------- ------IUAftlSBURS 0.395 5.961 8.n 8.11 0.07 31.3 40 0.35 

0.393 3.542 8.72 8.11 0.11 31.6 40 0.20 
0.4 4.443 8.88 8.11 0.09 32 40 0.31 

0.388 5.11 8.61 8.11 0.08 30.9 40 0.23 

CENTERVILLE 0.355 2.91 7.88 8.11 o. 12 27 40 -o.o6 
o.:;n 2.4 8.37 8.11 0.16 29.2 40 o.os 
0.441 4.04 9.79 8.11 0.11 30.2 40 0.52 
0.382 3.325 8.48 8.11 0.11 29.9 40 0.11 

BELLBROOK 0.444 2.054 9.86 8.11 0.22 29.6 40 0.27 
0.4 3.308 8.88 8.11 0.12 31.3 40 0.22 

0.425 2.335 9.~3 8.11 0.18 29.7 ~0 0.24 
0.581 2.83 12.90 8.11 0.21 . 30.1 40 0.79 

TROTIIOOD 0.411 2.266 9.12 8.11 0.18 26 40 0.16 
0.595 2.456 13.21 8.11 0.2~ 24.6 40 0.58 

• 0.441 1.822 9.79 8.11 0.24 28.3 ~0 0.22 
0.437 2.131 9.70 8.11 0.21 28.3 40 0.25 

FRANKLIN 0.433 2.036 9.61 8.11 0.21 30 40 0.24 
0.535 2.41 11.88 8.11 0.22 28 40 0.53 
0.408 3.019 9.06 8.11 o. 14 27.9 40 0.22 
0.396 1.669 8.79 8.11 0.24 29.6 40 0.10 



6ERHANTONN 0.427 2.249 9.48 8.11 0.19 27.2 40 0.22 
0.38 1.987 8.44 8.11 0.19 28.6 40 o.os 

0.417 1.8 9.26 B.ll 0.23 26.9 40 0.15 
0.445 2.017 9.88 8.11 0.22 28.8 40 0.211 

FAYETTEVILLE 0.41 1.581 9.10 8.11 0.211 28.3 40 0.12 
. ·0.415 1.64 9.21 8.11 0.25 27.1 40 0.13 • 0.445 1.807 9.89 9.11 0.25 27.8 40 0.22 

0.4 1.731 8.98. 9.11 . 0.23 27.9 40 0.10 

• 

• 



• 1989 HTO IH 6RASS 
pCi/6 

IIIAIIISBUR6 CEMTERYillE BElLBROOK TROTWOOD FRANXLIN 6ERIIANTOIIN 8ROOKYILLE 

---------- ----------- -------- -------- --------- ·--------- -----------0.08 -0.30 -0.28 -0.65 '-0.10 -0.01 -0.19 
-\1.28 -o.39 -o.39 -0.67 -0.08 -0.03 -0.28 
-o.13 -0.35 -0.35 -o.52 -o.os -0.04 -0.23 
-0.09 -0.40 -0.48 -0.49 -o.12 -0.10 -0.25 

N 4 4 4 4 4 4 4 
AYERASE -o.1S -0.36 -0.37 -0.58 -0.09 -o.04 -0.23 
STD DEV 0.09 o.os 0.08 0.09 0.03 0.04 0.04 
lllUUIUII -0.28 -0.40 -0.48 -0.67 -0.12 -o.10 -0.28 
IIAXIIIUII -0.08 -0.30 -0.28 -o.49 -o.os -0.01 -0.19 
STD ERROR 0.15 O.Oi 0.13 0.15 0.04 0.06 0.06 

INCREIIENTAL 
. CONCENTRATION 

AVERA6E 0.09 -o.12 -0.14 -o.35 0.15 0.19 
IIINIIIUII -o.o5 -0.17 -0.24 -o.44 0.12 0.14 
IIAXIIIUII 0.16 -o.06 -0.04 -o.2S 0.182 0.23 
STD ERROR 0.16 0.09 0.14 0.16 0.07 o.os 

• 

• 



• 
HTO IN SRASS 1989 

TOTAL H2D TOTAL 
6ROSS GROSS BK& VOLUitE liEI6HT tOHC. 

_QtATIDN Clfl D/11 C/lt EFF UtlJ (6i lpCi/61 

-------- --------,tAitlS8UR6 7.78 43.36 8.17 0.18 156.2 200 -0.08 
"'JAIIISBUR6 6.80 39.76 8.17 ~.17 156.2 200 -o.28 
IUAI'IJSBURS 7.42 37.69 8.17 0.20 156.2 200 -0.13 
IIIAIIJS8UR6 7.61 34.70 8.17 0.22 156.2 200 -0.09 

CENTERVILLE 6.35 29.61 8.17 0.21 156.4 200 -o.lO 
CENTERVILLE 5.94 29.36 8.17 0.20 156.4 200 -0.39 
CENTERVILLE 5.99 '1.7.07 8. 21 0.22 156.4 200 -0.35 
CENTERVILLE 5.91 29.68 8.17 0.20 156.4 200 -0.40 

BELLBROOK o.S6 32.53 8.17 0.20 153.05 200 -0.28 
BELLBROOK 5.86 28.60 8.17 0.20 153.05 200 -0.39 • ~EUBROOK 6.19 32.14 8.17 0.19 153.05 200 -0.35 
BELLBROOK 5.80 n.76 8.17 0.17 153.05 200 -0.48 

TROTWOOD 5.41 37.65 8.17 0.14 150.88 . 200 -0.65 
TROTWOOD 5.08 l2.61 8. t7 0.16 150,88 200 -0.67 
TRDTIIDDD 5.46 30.96 8.17 0.18 150.88 200 -0.52 
TROTWOOD 5.73 33.60 8.17 0.17 150.88 200 -o.n 

FRANKLIN 7.25 27.09 8.17 0.27 126.7 200 -o.JO 
FRANKUM 7.41 27.89 8.17 0.27 126.7 200 -0.08 
FRANKLIN 7.69 29.35 8.17 0.26 126.7 200 -0.05 
FRANKLIN 7.10 26.96 8.17 0.26 126.7 200 -0.12 

SER!fAKTONN 8.10 30.50 8.17 0.27 150.46 200 -0.01 
SERKANTOIIM 7.92 29.57 8.17 0.27 150.46 200 -0.03 
EERRAMTOiiN 7.87 26.60 8.17 0.29 150.46 200 -0.04 
6£RKANTOIIM 7.40 27.53 8.17 0.27 150.46 200 -0.10 

BROOKVILLE 7.09 36.02 8.17 0.20 150.73 200 -0.19 
BROOKVILLE 6.75 38.48 8.17 0.18 150.73 200 -0.28 
BROOKVILLE 7.17 47.91 8.17 0.15 150.73 200 -0.23 
BROOKVILLE 6.83 n.2o 8.17 0.18 150.73 200 -o.25 

• 



1990 HTO (N GRASS 
pCi/6 

• IIJAIIISBUR& CENTERVILLE BELLBROOK TROTIIODD FRANKLIN 6ERMNTm!N FAYETTEYlLLE 

------ ----- ----- ---- --- ------- --------
0.08 0.09 0.08 0.14 0.16 0.15 0.11 
0.11 0.16 0.13 o.oos 0.13 0.11 0.10 
0.04 0.04 0.01 0.09 0.06 0.08 0.07 
0.12 .. 0.07 0.02 0.13 0.14 0.10 0.14 

N 4 4 4 4 4 4 4 
AVERAGE 0.09 0.09 0.06 0.09 0.12 0.11 0.10 
STD DEY 0.04 o.os 0.05 0.06 0.04 0.03 0.03 
II(NIIIUII 0.04 0.04 o.ot 0.005 0.06 0.08 0.07 
MXIIIUII 0.12 0.16 0.13 0.14 0.16 0.15 0.14 
STD ERROR 0.06 o.os 0.09 0.10 0.07 0.04 o.os 

INCREIIENTAL 
CONCENTRATION 

AYERA&E -o.02 -o.02 -0.05 -o.01 0.02 0.01 
IIINIIIUII -o.07 -o.o1 -o.10 -o.10 -o.os -o.02 
IIAiliiUII 0.01 0.06 0.02 0.04 0.05 0.04 
STD ERROR 0.07 0.10 0.10 0.11 0.08 0.06 

• 

• 



• 
HTO IN BRASS 1990 

TOTAL H20 TOTAL 
&ROSS &Ross· BX& VQLUftE 11El6HT CONt. 

lOCATION C/lt D/ft C/11 EFF UIU 16) lpti/6) 

---- ----KIM1SBUR6 7.60 33.46 7.12 0.23 113.88 159 0.08 
IUAIUSBUR& 7.93 33.54 7.12 0.24 113.88 15'1 o.u 
tllMISBUR6 7.37 33.9'1 7.12 0.22 113.88. 159 0.04 
ftlMISBUR& 7.95 34.3'1 7.12 0.23 113.88 159 0.12 

C£NTERVIUE 7." 29.86 7.12 0.26 122.33 166 0.09 
CENTERVILLE 8.33 33.74 7.12 0.25 122.33 160 0.16 
CENTERVILLE 7.3'1 31.80 7.12 0.23 122.33 166 0.04 
C£NTERV1UE 7.61 32.08 7.12 0.24 122.33 166 0.07 

BELLBROOK 7.5'1 34.10 7.12 0.22 132.64 169 0.08 
BELLBROOK 7.99 33.01 7.12 0.24 132.64 169 0.13 • BELLIIROOK 7.17 30.64 7.12 0.23 132.64 169 0.01 
BELLBROOK 7.26 30.84 7.12 0.~4 132.64 169 0.02 

TRDTVODD 8.06 39.83 7.12 0.20 106.5 160 0.14 
TROTWOOD 7.15 35.12 7.12 0.20 106.5 160 o.oos 
TROTWOOD 7.75 35.34 7.12 0.22 106~5 160 0.09 
TRDTIIDOD 8.21 33.34 7.12 0.25 106.5 160 0.13 

. FRANKLIN 8.06 39.45 7.12 0.20 113.8 14'1 0.16 
FRANKLIN 7. 93 37.76 7.12 0.21 113.8 149 O.ll 
FRAmJN ·7.44 39.72 7.12 0.19 113.8 . 149 0.06 
FRANKLIN 7.90 40.29 7.12 0.20 lll.S 149 0.14 

&ERMANTDIIM 7.99 41.11 7.12 0.19 105.7 t46 0.15 
6ERftAtiTOIIN 7.79 39.29 7.12 0.20 105•7 146 0.11 
SERfiANTOIIN 7.66 36.36 7.12 0.21 105.7 146 o.os 
&ERKAMTOWM 7.79 36.85 7.12 0.21 105.7 146 . 0.10 

FAV£TTEVllLE 8.01 30.21 7.12 0.27 135.68 187 0.11 
FAYETTEVILLE 7.84 32.88 7.12 0.24 135.68 187 0.10 
FAYETTEVIllE 7.61 32.15 7.12 0.24 135.68 187 0.07 
FAYETTEVILLE 8.13 34.54 7.12 0.24 135.68 187 0.14 

• 



1991 HTO IN GRASS 

• pCi/G 

MIAMISBURG CENTERVILLE BELLBRCD: TROTWOCII FIWIICLJN GEIUWITOWII BROOKVILLE 

1.53 1.04 0.93 0.94 1.03 1.04 0.93 
1.72 1.01 0.83 0.980 1.03 1.14 0.84 
1.92 .. 1.05 0.86 1.13 1.08 1.08 1.05 
1.111 0.86 0.80 1.21 0.95 1.03 1.07 

N 4 4 4 4 4 4 4 
AVERAGE 1.75 0.99 0.85 1.06 1.02 1.07 0.97 
STD DEY 0.16 0.09 0.05 0.12 0.05 0.05 0.11 
MINIMUM 1.53 0.86 0.80 0.941 0.95 1.03 0.14 
MAXIMUM 1.92 1.05 0.93 1.21 1.08 1.14 1.07 
STD ERROR 0.26 0.14 0.09 0.20 0.09 0.07 0.17 

INCREMENTAL 
CONCENTRATION 

AVERAGE 0.71 0.01 ·0.12 0.09 0.05 0.10 
MINIMUM 0.56 ·0.12 ·0. 17 ·0.03 •0.02 0.06 
MAXIMUM 0.95 0.01 ·0.05 0.23 0.11 0.16 
STD ERROR 0.31 0.22 o. 19 0.26 0.19 o. 19 

• 
HTO IN GRASS 1991 

TOTAL H20 TOTAL 
GROSS GROSS BlG VOLUME WEIGHT COliC. 

LOCATION C/M DIM C:/M EFF (Ml.) (G) (pCi/G) 

MIAMISBURG 16.25 72.75 6.89 0.22 157.7 194.1 1.53 
MIAMISBURG 17.38 11.97 6.89 0.22 157.7 194.1 1.72 
MIAMISBURG 18.58 83.61 6.89 0.22 157.7 194.1 1.92 
MIAMISBURG 17.95 80.10 6.89 0.22 157.7 194.1 1.81 

CENTERVILLE 13.24 59.31 6.89 0.22 163.3 201.5 1.04 
CENTERVILLE 13.13 58.15 6.89 0.23 163.3 201.5 1.01 
CENTERVILLE 13.32 59.35 6.89 o.zz 163.3 201.5 1.05 
CENTERVILLE 12.11 54.39 6.89 o.zz 163.3 201.5 0.86 

BELLBRCD: 13.06 58.54 6.89 0.22 140.6 189.1 0.93 
BELLBRCD: . 12.43 55.40 6.89 0.22 140.6 189.1 0.83 
BELLBRCD: 12.62 56.54 6.119 0.22 14D.6 189.1 0.86 
BELLBRCD: 12.24 54.65 6.89 0.22 140.6 189.1 0.80 

• TROTWDCD 12.83 55.92 6.89 0.23 155.3 192.3 0.94 
TROTWOCII 13.01 57.32 6.89 0.23 155.3 192.3 0.98 
TROTWQ(J) 13.85 61.61 6.89 0.22 155.3 192.3 1.13 
TROTWQ(J) 14.36 63.78 6.89 0.23 155.3 192.3 1.21 



FRANICLIN 13.17 58.64 6.89 0.22 151.9 186.2 1.03 
FRANICLUI 13.23 58.70 6.89 0.23 151.9 186.2 1.03 
FRANICLIII 13.49 60.19 6.89 0.22 151.9 186.2 1.08 
FRANICLIII 12.70 56.53 6.89 0.22 151.9 186.2 0.95 • GERMANTOWN 13.11 59.28 6~89 o.22 - 162.1 197.4 1.04 
GERMANTOWN 13.63 62.15 6.89 0.22 162.1 197.4 1.14 
GERMANTCMt 13.45 60.02 6.89 0.22 162.1 197.4 1.08 
GERMANTOWN -- 13.12 58.94 6.89 0.22 162.1 197.4 1.03 

BROOICVILLE 13.04 54.21 . 6.89 0.24 151.1 187.5 0.93 
BROOICVILLE 12.32 52.62 6.89 0.23 151.1 187.5 0.84 
BROOICVILLE 13.41 59.51 6.89 0.23 151.1 187.5 1.05 
BROOICVILLE 13.50 60.20 6.89 0.22 151.1 187.5 1.07 

• 

• 
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• 

• 

APPENDIX H 

TRITIUM IN MILK 



• 

Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Table H.1 Tritium Concentrations 
(pico-Ci/g) in Milk (1972-1978) 

Location 1 Location 2 
Miamisburg EL 

X I s I n X I s I 
< .1 NA 7 NS 
1.2 NA 12 NS 
0.7 NA 3 NS 

6.45 2.85 2 NS 
0.73 0.01 2 NS 
0.38 0.07 4 NS 
0.41 0.06 2 0.33 0.05 

X = average concentration (pico-Ci/g) 
S = standard deviation 
n = number of samples 
NS = not sampled 
NA = not available or not applicable 
EL = environmental level 
LDL =lower detection limit 

G:\HOME\ALL\MOUND9\ VOL8\VOL8DAT A WK3 
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n LDL 
0.1 
0.1 
0.1 

10.5 
0.29 
0.16 

2 0.2 
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