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Fractions and Multiples of Units

Multiple Decimal Equivalent Prefix Symbol
10° 1,000,000 mega M
10° 1,000 kilo k
10° 100 hecto h
10 10 deka da
10 0.1 deci d
107 0.01 centi c
10° 0.001 milli m
10 0.000001 micro m
10° 0.000000001 nano n
1012 0.000000000001 pico p
10713 0.000000000000001 femto f
10718 0.000000000000000001 atto a
Conversion Table
Multiply by to Obtain Multiply by to Obtain
in 2.54 - cm cm 0.394 in
fi 0.305 m m 3.28 ft
mi 1.61 km km - 0.621 mi.
b 0.4536 kg kg 2.205 b
qt (U.S.) 0.946 L L 1.057 qt (U.S.)
fi2 0.093 m? m’ 10.764 ft?
> 0.028 m’ m> 35.31 fi>
o - S 1x 102 m> m> - 1000 - L
Ci 3.7x 10" Bq Bq 2.7x 101 Ci
rad 0.01 Gy Gy 100 rad
mrem 0.01 mSv mSv 100 mrem
Ci=Curie, Bq=Becquerel = 1 disintegration/second, rad = radiation absorbed dose,

mrem = millirem (radiation dose equivalent), 1 Gray = 100 Rad, 1 Sv =100 rem
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hazardous waste - USEPA uses the term hazardous wastes for chemicals that are regulated under the
Resource, Conservation and Recovery Act (40 CFR Part 261.33). Hazardous wastes in transportation are
regulated by DOT (49 CFR Parts 170 - 179). Waste chemicals and compounds that are being disposed of
- -that-have-been-determined by the USEPA under the RCRA to require specific procedures for their
management and disposal. At the MCP most hazardous wastes are waste automotive fluids, solvents and
acids associated with environmental laboratory operations, and cleaning fluids.

-
i

radioactive waste - Radioactive wastes include process residuals an/or equipment that is being disposed
of that contains radioactive residues or that was rendered radioactive because of the close proximity of
that equipment or the process residual to a radioactive material.

tritium - A form of hydrogen with a nucleus composed of one proton and two neutrons.

dose - Energy absorbed per unit mass of matenal Also, synonymous with radiation absorbed
dose.

disintegrations per minute (dpm) - Rate of spontaneous emission of particles and energy from the
unstable nucleus of an atom. The curie (Ci) is a unit of activity quantifying this process of radioactive
decay.

population dose - The average dose in a given area multiplied by the number-of people living there."

radiation - The particles and energy associated with the spontaneous change of an atom to a more stable,
less energetic state. "

maximum contaminant level (MCL) - The maximum permissible level of a contaminant in water .
delivered to any user of a public water system. MCLs are enforceable standards.

potential release site (PRS) - An area of the site where there is potential for impact to the environment
or human health.

curie (Ci) - Unit of radioactivity equal to that quantity of radioactive material in which there are
3.7 x 10 '° nuclear transformations per second or 3.7 x 10 '° Becquerel (Bq). One uCi is equal to
3.7 x 10 “ nuclear transformations per second or one-millionth of a Ci. In the International
System of Units, one Ci is equal to 3.7 x 10 '° Bq.

Derived Concentration Guides (DCGs) - The DCG is defined as the concentration of a radionuclide in
air or water that will result in a CEDE of 100 mrem (1 mSv) following continuous exposure for one year.

\
|
- Wm .

incremental concentration - The amount by which a sample exceeds the background or environmental
level. The designation indicates that an average background concentration, or “environmental”
concentration, has been subtracted from those values. Therefore, incremental concentrations represent ,
estimates of MCP’s contribution to the radionuclide content of an environmental sample. l
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particulate - Particulate matter includes a wide range of pollutants - road dust, diesel soot, fly ash,
wood smoke, and sulfate aerosols that are suspended as particles in the air. These particles are a mixture
of visible and microscopic solid particles and minute liquid droplets known as aerosols.

anibient envirouuleut - The surrounding air, water, and soil.
total suspended solids (TSS) - Total suspended solids (TSS) concentrations and turbidity both indicate

the amount of solids suspended in the water, whether mineral (e.g., soil particles) or organic (e.g., algae).
However, the TSS test measures an actual weight of material per volume of water, while turbidity

measures the amount of light scattered from a sample (more suspended particles cause greater scattering).

outfall - The place where an effluent is discharged into receiving waters.

volatile organic compound (V OC) - Any compound of carbon, excluding carbon monoxide, carbon
dioxide, carbonic acid, metallic carbides or carbonates, and ammonium carbonate, which participates in
atmospheric photochemical reactions.

Chp 1

subsurface structural folding - Bending of the subsurface bedrock underlying the glacial till resultmg
from compressional forces in the geologic past as a result of mountain building. -

significant stratigraphic thinning - The tendeney of a rock layer in the subsurface or of a layer of
glacial till to have pronounced thinning or to lose thickness.over distance in any direction :

subsurface faultmg A fracture or fracture zone in the subsurface bed.rock underlymg the glac1al t111
where there has been displacement of the sides of the underlying bedrock along a fracture.

sole source aqulfer - An aquer that supphes 50 percent or more of the dnnkmg water of an area.

100-year storm event - A ramfall causmg storm that is expected to occur, on average, once every ]00
years. For this region, a 100-year storm event would dehver 7 inches of rain. »

absorbed dose - Indicates the amount of energy absorbed by a material (e.g., human tissue), divided by
the mass of the material. The unit of absorbed dose is the gray (Gy) or the rad (100 rads = 1 Gy).

dose equivalent - Indicates the biological effect of an absorbed dose on a parﬁcuiar organ or tissue. It
equals the absorbed dose multiplied by factors that relate the absorbed dose to biological effects on that -
particular organ. The unit of dose equivalent is the sievert (Sv) or the rem (100 rem = 1 Sv).

effective dose equivalent - Indicates the health risk that a radiation dose poses to an individual. Itis
calculated from the weighted sum of the dose equivalents from the irradiated organs It is also expressed
in rem or Sieverts. A

committed effective dose equlvalent Indicates the total dose over the individual’s pro_zected remaining
lifetime (assumed to be 50 years) that results from an intake during one year. The committed effective
dose equivalent (CEDE) expresses the dose of internal radiation received when an individual has
ingested, inhaled or absorbed a radionuclide that will remain inside the body. It is also expressed in rem
or Sieverts.
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collective committed effective dose equxvalent Indicates the sum of the committed effecave dose .
equivalents to the individuals in a population. It gives an estimate of the expected health risk to the
population from a dose of radiation. It can be used to calculate probable risks that might be too small to
predict on the basis of a single individual. It is expressed in person-rem or person-Sieverts.

Chg 2

BWXTO BWXT of Ohio was the managmg contractor at the Mlamlsburg Closure Project from
October 1, 1997 — December 31, 2002. .

National Priorities List (NPL) - EPA's list of the most serious uncontrolled or abandoned hazardous
waste sites identified for possible long-term remedial action under Superfund. The list is based primarily
on the score a site receives from the Hazard' Rankmg System EPA is requlred to update the NPL at least
once a year. A site must be on the NPL to receive money from the Trust Fund for remedlal action.

gross alpha - Total activity due to emission of alpha particles. Used as the screening measurement for
radioactivity generally due to naturally-occurring radionuclides. Activity is commonly measured in
picocuries.

gross beta - Total activity due to emission of beta partlcles Used as the screenmg measurement. for
gamma ray emxtters Actmty is commonly measm-ed in plcocurles

radium - It is present in all uranium minerals: Emits alpha; beta, and gamma rays. Thc curieis ©
defined as the amount of radioactivity which has the same disintegration rate as 1 g of Ra226 Loses about
1% of activity every 25 yearsand the final dlsmtegranon product is 1ead

total coliform - The total coliform bacteria test is a primary indicator of "potability” , smtablhty for
consumption, of drinking water. It measures the concentration of total coliform bacteria associated with
the possible presence of disease causing organisms. Coliform bacteria are a natural part of the
microbiology of the intestinal tract of warm blooded mammals, 1nc1udmg ‘man. Coliform bacteria can
also be found in soil, other animals, insects, etc. The total coliform group is relatively easy to culture in
the lab, and therefore, has been seiected as the pnmary mdacator bacteria for the presence of disease
causing orgamsms : '

mixed wastes Radxoacnve wastes that are also regulated by RCRA.
extremely hazardons substance (EHS) A substance listed in appendxccs A and B of 40 CFR Part 355.
EHSs are acutely toxic chemicals which cause both severe short- and long-term health effects after a
single, brief exposure.

hazardous chemical - Any chemical, element, chemical compound, or mixture of elements with one or
more of the following characteristics: acute (includes corrosives, highly toxics, irritants, sensitizers, and
toxics), chronic (includes carcinogens), fire (includes combustible liquids and ﬂammables), reactive
(includes organic peroxides, unstables, and water—reactlves) and sudden release of 1 pressure (mcludes
compressed gases and explosxves) ‘

polonium - Po®"’ is an alpha emitter with a half-life of 138 days.

xXvi
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Chp 3
ALARA - As Low As Reasonably Achievable
CBODs - Five day carbonaceous oxygen deman;i

COD - Chemical oxygen demand amount of oxygen in milligrams per hter to oxidize both organic and
oxidizable inorganic compounds

Ceriodaphnia dubia and Pimephales promelas - In whole effluent toxicity (W'ET) tests, organisms are
exposed to various effluent concentrations for a specific time period in order to estimate the effluent's
toxicity. Receiving water (the water which the efﬂuent is discharged into) is used as the dilution water in

 WET tests in order to simulate what actually happens in the aquatic environment when the effluent is

introduced. The most commonly used organisms in WET tests are the fathead minnow (szephales
promelas) and an invertebrate (Ceriodaphnia dubia). Two types of WET tests are used. The objective of
an acute test is to determine the concentration of test material that produces lethality during a short-term
exposure (48 or 96 hours). Chronic tests estimate the concentration of effluent that interferes with the .
growth, development, and reproductive potential of aquatic organisms.

environmental levels - Measurable concentrations due to namfally._, occurring or non-MCP activities. ~

groundwater - The supply of fresh water found beneath the Earth's surface, usually in aquifers, which

supply wells and springs. Because ground water is a major source of drinking water, there is growing . . -
concern over contamination from leaching agricultural or industrial pollutants or leaking underground .
storage tanks. . L L e - g

transuranic - Elements w1th an atomic number greater than 92,1i.e. elements above uranium in the
periodic table. )

Chp4

HEPA filters - High Efficiency Particulate Air filters.

confidence level - Upper and lower boundary values of a range of statistical probability .
numbers. . ' ' _— ,

aliqudt - A portion of a solution.

resuspension - Transport of particles from surfaces (inside and environmental) back into the
atmosphere.

composite samples - A combination of individual samples taken at selected intervals, generally hourly-
for some specified period, to minimize the effect of the variability of the individual sample. Individual
samples may have equal volume or may be proportioned to the flow at time of sampling. :

liquid scintillation counting - The beta decay electron emitted by the radioactive isotope in the sample
excites the solvent molecule, which in turn transfers the energy to the solute, or fluor. The energy .
emission of the solute (the light photon) is converted into an electrical signal by a photomultiplier tube.

xvii
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zeolite softener - Addition compounds of the type Na20-A1203n Si02'th H20, with calcium sométimes
replacing or present with the sodium. The sodium in the zeolite exchanges with calcium in water, making
zeolites useful for water softening. Zeolites soften water by exchanging Ca2+ ions with’ Na+ ions.

cooling tower blowdown - The withdrawal of water from an evaporatmg water system o mamuam a
solids-balance within specified limits of concentration of those solids from a dévice that aids in heat
removal from water used asa coolant,

Nonce of Vlolatlon (NOV) A Notice of Vlolatton (NOV) is a letter, sent by Cemﬁed ma:l advising an
individual, corporatlon or other éntity of 2 violation of a permit, and/or District or State law It also gives
the v:olator & chance to work out thelr problem mformally, before legal acuon is taken

piezométers - An instrument for measuring the pressure head of liquids.

capture pits - Groundwater collection devices used on the Mam Hﬂ} to xsolate and momtor
contamination in-perched groundwater.

glacial outwash deposits - Sediments occurring today as soils that were deposned m stneambeds by.
glac1a1 melt waters ]ocated down gradxent fmm or beynnd a glamer as 1: melted '

mterconnected secondary porosnty - Connected pore space in rock resulting from forces after the rock
was deposxted through naruml forces or such as dxssolunon or stress that has mcreased the capablhty of
water to move in the rock.’ : .

Primary MCLs - The maximum concentrations allowed under the Safe Drinking Water Act (SDWA)._ ‘

Secondary MCLs - The guidelines. for maximum adv:sable concentranons for other contatmnants not.
lnmted by Primary MCLs.

turbidity - The cloudy appearance of water caused by’ the presence of suspended and colloidal matter. In
the waterworks field, a turbidity measurement is used to indicate the clarity of water. Technically,
turbidity is an optical property of the water based on the amount of light reflected by suspended particles.
Turbidity cannot be directly equated to suspended solids because white particles reflect more light than -
dark=colored- parncles and many small partxcles w111 reﬂect more hght than an“e“qmvalent large pamcle

bias - A deviation of the expected value of a statistical estimate from the quannty it estimates.
. precision - The degree of refinement w1th which a’ x;zeasurement'xs'statgd:“
App.B

standard deviation - A measure of the spread in a population that has the same units as the
original measurements and as the mean. The standard dewauon is the square root of the -
variance. :
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EXECUTIVE SUMMARY

The purpose of this report is to charactenze the environmental management performance of the
Miamisburg Closure Project (MCP) in calendar year 2002 and to demonstrate compliance with
the requirements of DOE Order 5400.1, “General Environméntal Protection Program;” DOE
Order 5400.5, “Radiation Protection of the Public and Environment,” and DOE Order 231.1,
“Environment, Safety and Health Reporting.” The MCP is a government-owned site operated by
CH2M HILL Mound, Inc. (CH2M HILL) for the U. S. Department of Energy (DOE). From
October 1, 1997 through December 31, 2002, the site was operated by BWXT of Ohio. The
site’s historical mission included production, development, and research in support of DOE’s
weapon and energy related programs. The defense mission has been phased out. - Current MCP
objectives include environmental restoration and the transition of the site"to the community fqr
reuse as a commercial facility. As a result of economic development activities by the
Miamisburg Mound Commumty Improvement Corporation (MMCIC) 25 pnvate businesses are
operatmg at the 51te '

MCP is compnsed of 66 structures on 179 acres of land in M1amlsburg, Ohio, approximately 16
km (10 mi) southwest of Dayton. In 2002, 5 acres of property were n‘ansferred to MMCIC
More than 10 structures Were demohshed or transferred

The Great Miami vaer, which flows through the city of Miamisburg, dominates the landscape of

the ﬁve-county region surrounding MCP. The river valley is highly industrialized. The-rest of -

the region is a mix of farmland, residential areas, small communities and light industry. Many
city and townsh1p residences, five schools, the Miamisburg downtown area, and six of the city’s
17 parks are located within ‘one mile of the site. The climate is moderate. The geologic record
preserved in the rocks underlying the site indicates that the area has been relatively stable since
the beginning of the Paleozoic Era more than 500 million years ago. The southwestern portion of
the :site is located over the Buried Valley Aquifer which has been designated as a sole source
aquifer by the U.S. Environmental Protection Agency (U. S. EPA).

ES.1 Accomplishments

Many accomplishments occurred in 2002, and some of these are listed below. Further details
about these accomplishments are provided in the Executive Summary and in Chapters 2 — 6 of
the report.

e The following buildings were demolished: I, 27, 29, 42, 44, 51, 55, 98, 110, 123, and
Brickmaker;
more than 102,000 pounds of hazardous waste were shipped offsite;
over 813,000 ft® of radioactive waste was shipped offsite;
the maximum offsite dose from all radioactive emissions was 0.17 mrem (0.2% of the DOE
standard); the maximum offsite dose from air emissions was 0.033 mrem (0.33% of the EPA
standard).

ES-1
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Executive Summary

e the population dose from radioactive emissions of 4.1 person-rem was approxlmately
0.00041% of total background radiation;

e over 1400 NPDES water samples were taken with only 1 reportable exceedance (CBOD);

e the average tritium concentration- detected in anmzsburg dnnkmg water was 0. 9% of the

. US.EPA’s: maxzmum contaminant level (MCL) ‘

o the tritium. concentration in onsite drmkmg water has. decreased 43% since 1998

o mtmm releases to the Great anml Rlver have decreased 24% since 1998..

ES.2 Perspeetive on \Radiation o

Radmnuchdes emlt 1omzmg radxatlon Iomzmg radzatxon possesses enough energy to remove
.electrons from the substances through which it passes. Most. consequences to humans .from
exposure to radlonuehdes arise from the interactions of zomzmg radiation with human tissue.
These mteraetlons are measured based on the amount of energy dep031ted in the tissue. This
value is the absorbed dose. Since different types of ionizing radiation cause dxfferent degrees of
biological harm, it is necessary to weight the doses to account for those differences. The unit
used to make. this comparison possible is the dose equivalent. The units used to. report dose
' eqmvalents are the rem and the Sievert (Sv) Because doses assoczated Wlth envuonmental
exposures, are typically only fractions of a rem or Sievert, it:is common to report doses. in terms
of millirem (mrem) or millisievert (mSv). There are 1000 mrem per rem; 1000 mSv per Sv.

Our bod1es are exposed to 1omzmg radlenon each day Most of thls radxanon comes from natural
sources The average dose toa re31dent of the United States ﬁom natura} and man-made sources
is about 355 mrem (3 55 mSv) per. year.. (NCRP 1987) ’I’he primary eonmbutors to this
background dose are radon, cosmic and terrestrial sources, and mechcal sources such as x-rays or
dxagnostlc exposures A summary of the prmc1ples of. radlatlon can be found in Appendlx F of
this Repon ' , S . o ,
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Executivé Summary

ES.3 Radionuclide Releases from MCP

Table ES-1 lists the quantities of radionuclides. released by MCP into the air and surface water
during 2002. The unit used to report these quantmes is the curie (Ci), a unit of radloactmty
equal to 3.7 x 10'° disintegrations per second. The quantities, or activities, shown in Table ES-1
were measured at the point of release. : , :

Table ES-1. Radlologlcal Effluent Data for 2002

Radmnuchde ‘ Released 1o Activny, _MCP Range®, Ci

Tritium C o Air S 13x10°% 3.8x107-13%10°
Water 1.9 1.7-2.5
Plutonium-238 Air . 44x10° 44x10°-15x10°
' “ Water ©17x10% O 12x10%-48x10%
Plutonium-239,240 Air 3.0x 10° 3.0x 10*-4.2x 10°
Water . 14x10° 1.4x10°-3.6x10°
Radon222 ~ Air 50 10-50 .
Uranium-233,234 Air 12x 10° 80x10°- 19 x 10°
Water 4.1x10* 34x10%~4.1x 10°

. Uranium-238 Air 89x10° 50x10%-1.1x10%

2 Tritium released to air consists of: Tritium oxide, 9.44 x 10° Ci
Elemental tritium, 3.56 x 10° Ci
® Minimum — Maximum (CY1998 — CY2002)

ES-3



Executive Summary

ES.4 Dose Limits

Dose limits, or more precxsely, dose eqmvalent limits, for mcmbers of the pubhc are presented in
Table ES-2. ‘These limits are expressed in terms of a committed ‘effective dose eqmvalent
(CEDE) and an effective dose’ equivalent (EDE) for the DOE and U. S. “Environmental Protection
Agency (EPA), respectively. Values shown in Table ES-2 represent annual limits on dose
equivalents established by the DOE and EPA.

Table ES—Z Radiation Dose Limits for l’rotechon of the Puhhc from all Routme DOE

“Operations
Effective

N  Regulatory Dose Equivalent®

’ Pathway V Standard or Driver mrem mSv
All exposure media DOE Order 5400.5 100 - 1
Air 40 CFR 61 (EPA) 10~ 0.1
Drinking water - 40 CFR 141 (EPA) . 4 0.04
2 Annual Dose Limits

ES.5 Doses from MCP Operations

In calculating the maximum dose received by a member of the public from MCP activities, a
committed effective dose equivalent is used. The CEDEs are the doses received by a

~ hypothetical adult individual who remained at the site boundary 24 hours per day throughout

2002. This individual was assumed to have:

e breathed exclusively air with radionuclide concentrations corresponding to the location of the
maximum dose,

e drawn all of his drmkmg water from the Miamisburg water supply,
consumed produce exhibiting the maximum average radionuclide concentrations in samples
collected from the Miamisburg area.
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Executive Summary

The CEDE:s. from all of these pathways are added .to obtain an estimate of the maximum CEDE
received by this hypothetical individual. Table ES- 3 shows the results for MCP in 2002.
CEDEs. for tritium, plutonium-238, plutonium-239/240 and thonum-228 were calculated.
Concentrations of other radionuclides were below background levels or were t0o small to affect
the overall dose. :

Table ES-3. Maximum Committed Effective Dose Equivalents to a Hypothetical Individual

in 2002
Radionuclide ~ Pathway Dose (mrem) Dose (mSv)
Tritium Air 0.002 0.00002
Drinking water 0.007 0.00007
Foodstuffs 0.002 . . . ..0.00002
Total 0.011 ' 0.00011
Plutonium-238 Air 0.03 0.0003
Drinking water 0.016 0.00016
Foodstuffs 0.05 0.0005
Total 0.096 0.00096
Plutonium-239,240 Air 0.001 0.00001
Drinking water ND ND
Foodstuffs 0.057 0.00057
Total 0.058 0.00058
Thorium-228 Air NA NA
Drinking water 0.001 0.00001
Foodstuffs NA - NA -
Total 0.001 0.00001
Thorium-230 Air ‘ 'NA NA
Drinking water - ND . - ND
Foodstuffs - NA NA
Total ND NA
Thorium-232 Air NA NA
Drinking water ND. - ND
Foodstuffs NA NA
Total _ NA NA

Total : : 0.17 0.0017

ND indicates that concentrations were not detectable above the environmental level 6r reagent blanks.
NA = not applicable (not measured). L
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‘The data presented in Table ES-3 were calculated using ‘eﬁmniﬁental"ﬁiénitdﬂng data measured
at and near the site. * Figure ES-1'shows the five year trend in CEDEs. ‘The doses from MCP

activities in 1998-2002 were small fractions of the 100 mrem per year DOE dose limit for
members of the public. Most of the 1999 CEDE was due to one set of vegetanon ‘samples.
These samples had measurable, although very low, levels of Pu-238 that were greater than
observed at other-locations.in previous years.

Figure ES-1. Calculated CEDEs from MCP Activities, 1998 -2002

Committed Effective Dose Equivalent (mrem) . .

50 .

4.0

307

20

MCP also evaluates doses using the EPA’s computer code CAP88-PC. CAPS8-PC uses air
effluent data as input to transport, dispersion, and dosimetry codes. By executing these codes,
one generates an estimate of a maximum offsite dose from airbomne releases. For 2002, the
CAP88-PC-estimated maximum offsite dose was 0.11 mrem at a location 800 meters noxth-
northeast of the HEFS stack. As reported in Table ES-2; the EPA’s annual dose limit for
airborne releases is 10 mrem. Therefore, MCP releases in 2002 represented 1.1% of the dose
limit set by the EPA.
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Population doses. CAP88-PC also has the capability of estimating- regional population doses
from airborne releases. The population, approximately 3,126,615 persons, within a radius of 80
km (50 mi) of MCP received an estimated 4.05 person-rem from site activities in 2002. CAP88-
PC arrived at that value by calculating doses at specific distances and in specific compass sectors
relative to MCP. The computer code then multiplied the average dose in-a given area by the
number of people living there. For example, an average dose of 0.001 rem x 10,000 persons in
the area yields a 10 person-rem collective dose for that region. CAP88-PC then sums the
collective doses for the 80-km radius region and reports a single value. Additional dose
components from drinking water and radon emissions are added to obtain this result.

. MCP’s dose contribution of 4. 05 person-rem can. be put in perspecnve by comparison Wlth

background doses. The average dose from background sources is 300 -mrem (0.3 rem) per
individual per year. A background collectlve dose can be estimated for the 80-km population by
multiplying 0.3 rem x 3.127 million persons. The ‘result, ‘about one million -person-rem,
represents an estimate of the collective dose from all background sources of ionizing radiation.
MCP s contribution is approximately 0.00041% of that value.

ES.6 Enmonmental Momtormg Program Results

Besides setting limits on the CEDE to any member of the public, DOE has established Derived
Concentration Guides (DCGS) for individual radionuclides. The DCG is defined as the
concentration ofa radionuclide in air or water that wﬂl result i in a 'CEDE of 100 mrem (1 mSv)
following continuous exposure for one year. The concentrations. of radionuclides resulting from
MCP’s 2002 releases were small fractlons of the correspondmo DCGS (see Chapter 4).

Radxologlcal Momtonng of the Atmosphere

'Ambient air is sampléd‘f(‘)r tritium and plutonium by an onsite network of six perimeter stations

and by an offsite network of 14 stations (see Figures 4-4 and 4-5). Thirteen of the offsite
samplers are located in the Miamisburg area. One sampler is located far enough away to receive
virtually no impact from MCP activities. This sampler serves as a reference location to establish
background or environmental levels of tritium, plutonium, and thorium. The amount by which a
sample exceeds the background or environmental level is reported as an ‘incremental
concentration. :

In 2002, average incremental concentrations measured at the onsite samplers were less
than 0.015% of the DOE DCG for tritium oxide, and -less than 0.035%, 0.0025%, and
0.0045% of the DOE DCGs for plutonium-238, plutomum-239 240, and thorium isotopes

respectively.
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RadlologICalMomtenng of ‘Water LT e TR

‘Water samples were collected from- loeauons along the Great Miami River and s wexe analyzed for
tritium, ‘plutonium-238, plutomum—239 240, uranium-233, 234, uramum-238 thonum~228
thorium-230,"and thorium-232; ‘Other surfacé ‘water ‘locations’ were sampled for tritium and
plutonium. Addmonally, nver and stream sedlment samples were analyzed for 1sotopes of
plutomum and thonum o :

River water. Over 380 samples were: collected in 2002 Average tritium concentrations in'the
river were less than 0.175% of the DOE DCG for tritium in water. The average incremental
concentrations of plutonium-238 and plutomum-239,24(} in: water ﬁ'om the Great Miami Rlver
were less than 0.065% -of the DCGs. - The” average mcremental concenu'atxons of uranium-
233 ,234 ‘and “uranium-238 were below- the environmental level. Average incremental thorium-
228 thonum-230 and thonum~232 eoncentranons were less than 0 065% of the DOE DCGS '

Pond Water E1ghteen samples from local ponds were analyzed for tritium, plutomum-238 and
plutonium-239,240. Concentrations of tritium were less than 0. 00055% of the DOE DCG.
Concentrations of plutonium-238 and plutonium-239,240 were below 0.015% of the DCGs.

Sediment. Nmety samples were collected. Plutomum and thonum results for nver and stream
sediments are listed in Appendix B, Tables B-14 thmugh B-16. Mammum and average
concentrations for 2002-are’ comparable to concent:atxons ‘observed in prevmus years. Since
isotopes of plutonium and thorium tend to accumulate i n sediment, concentrations are affected by
the movement of silt. This accounts for the variability in plutonium concentrations at the various
river and pond locations. Average incremental concentrations ‘of plutonium-238 ranged from
below 2.6 x 107 uCi/g to 439 x 10° pCi/g. Average incremental plutonium-239,240
concentrations in river and stream sediments ranged from below environmental level to 6.2 x 10’ M
f..LC-(Iifg Average incremental eoncentratlons of thonum ranged from 0. 12 X 10% ;J.CI/g to 0.49 x
10 y,Cv’g

Radlologlcal Momtonng of Foodstuffs '

' Slxteen samples of locally-grown produce were collected from the suxroundmg area. These

samples were then analyzed for tntmm and/ or plutomum as appropnate Average concentratlons )

2001, average concentrations of tntlum plutonium-238 and plutonium-239,240 were below
0.125x 10*" uCi/g, 0.22 x 10‘9 uCi/g, and environmental level respectlvely

Nonradiological Momtormg of Air

Particulate loadings are measured at all of the onsite and offsite air sampling locations.
Particulate concentrations appeared to be independent of distance. This result suggests that MCP
exerts little or no influence on the levels of airborne particulates in the ambient environment.
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Nonradiological Monitoring of Water

MCP’s nonradiological liquid discharges are regulated by an National Pollutant Discharge
Elimination System (NPDES) permit and Authorization to ;Discharge (ATD). In 2002,
approximately 1,400 samples were collected to demonstrate compliance with these permits. One
NPDES permit exceedance was reportable. The exceedance was for five-day carbonaceous
biological oxygen demand (CBOD-5) at Outfall 601. The CBOD result for the following day
was less than the method detection limit. No ATD exceedances occurred in 2002. No
enforcement actions.were-initiated in- 2002. .Key results are summarized in Appendix C, Table
C-3. A review of NPDES and ATD performance over the past five years is shown i Fi 1gure 5-2.

ES.7 Groundwater Momtonng Program '

Ao

MCP maintains an extensive network of onsite and offsne momtonng wells In' addition, a
number of onsite production wells and-offsite-.community water supplies are routinely sampled.
Drinking water from MCP and the Miamisburg area is analyzed for tritium and isotopes of
plutonium, uranium, and thorium. Other regional water supplies are sampled. for tritium since it
is the most mobile of the radionuclides released from the site. Tritium levels in onsite production
wells have consistently been less than 1 nCi/L. Average community tritium concentrations
ranged from 0.01 to 0.45 nCi/L, or 2.3% of the MCL. Results for 2002 are shown in Appendix D,
Table D-2 and D-13. The results reflect the pattern of tritium concentrations one would- expect:
higher averages near the site (e.g., M:armsburg) and lower averages at greater dlsta.nces (e.g.,
Mlddletown) : o , R

The SDWA does not limit the concentrations of most radmnuchdes md1v1dua11y (tntlum is an

exception). Instead, the dose from specific combinations of radionuclides is-limited to 4

mrem/year. In 2002 the dose from plutonium, uranium, and thorium measured in the onsite

production wells was 0.09 mrem, which is 2.3% of the dose standard. The dose from tritium

was 0.5% of the 4 mrem/year standard, or 0.019 mrem/yr. The total of 0.11 mrem/yr represents
8% of the standard. : , ‘

Momtcnng wells are analyied for various constituents inélixding radionuclides, volatile organic

compounds, metals, and inorganic cations and anions. As in-previous years, monitoring data
collected in-2002 indicated -that volatile organic compounds and tritium, respectively, are the
primary nonradiological and radiological contaminants of concern. Since the implementation of
the QU1 treatment systems, monitoring and production wells have generally seen a decline in
VOC concentrations as evident of the five-year trend for Production Well 0076 as shown in
Figure 6-9 of Chapter 6.

More than sixty onsite-monitoring wells are sampled for nearly 40 organic compounds. Many of
the wells are sampled to evaluate containment of the plume and the effectiveness of the QU1
treatrent process. A declining trend in VOC concentrations has been observed. Results for
2002 are presented in Appendix D, Table D-23. In 2002, trichloroethene and tetrachloroethene
exceeded drinking water MCLs. In addition to the historical contaminants, chloroform has been
detected in approximately half of the onsite monitoring wells.

ES-9
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Executive Summary

Further information about groundwater monitoring results for 2002 can be found in Chapter 6
and Appendix D.’ ’

ES 8 Envnronmental Restoratmn

MCP was des1gnated a Superfund snte 1e. placed on the Natmnal Pnontles List, in November of
1989. A Federal Facilities Agréement (FFA) between the DOE and the U. S. EPA followed in
October of 1990. The FFA was expanded to a- tn-party agreement in 1993 when the Ohio EPA
became a signatory. - The purpose of the FFA remains unchanged; it defines the resporsibilities
of each party for the completion of Superfund-related (CERCLA-related) activities. The general
purposes of the FFA are to: ensure that the environmental impacts associated with past and
present activities at MCP are thoroughly investigated and appropriate remedial action taken as
necessary to protect public- health, welfare and - the ‘environment; establish ‘a " procedural
framework and schedule for developing, implementing, maintaining and monitoring appropriate
response actions at MCP; and facilitate cooperatmn and . exchange of mformauon and
pamcxpatlon of the three. partles in such actions. ~

As part of the Mound 2000 pmcess the followmg buxldmgs were demohshed I 27 29, 42, 44,
51, 55, 98, 110, 123, and the Brickmaker. Internal components:and fixtures were removed ﬁ'om
Bmldmg 38, HH Bmldmg, WD Buﬂdmg, SW/R Bmldmgs, and T Building. A

Several Potentxal Release Sites (PRSs) were sampled and assessed. The Geophyswal and Phase
IV sampling for PRS 66 were completed. In addition, PRSs 41, 64, 87, 154, 238, 267, 277, 278,
282, 397, and 417 were sampled.. Highlights of the environmental restoration program durmg
2002 are described in Chapter 3 of this report.

ES 9 Quahty Assurance for Envmmmental Data

To ensure the rehablhty of environmental data, MCP maintains an mtemal quahty assurance
(QA) program that consists of running blanks, internal standards, and replicate samples. MCP
also participates in comparison exercises with external laboratories to further validate MCP’s
environmental results. Comparisons of MCP’s performance with that of other laboratories are
shown in- Chapter 7 of this report. The close agreement between MCP and the external labs
provides confidence that MCP’s Environmental Monitoring Program generates reliable data.
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Table 1-2. Percent Frequency of Wind Direction and Wind Speed from MCP
50-m Meteorological Tower for 2002

Percent of Time : Average Speed.

Direction Winds From : (m/s)?
N 43 | 4.0
NNE 4.9 4.2
NE 7.3 : 4.5
‘ENE T 5.6 ‘ 4.3
E 4.2 4.0
ESE 3.6 4.1
- SE - 42 ‘ B 45
‘SSE 50 o 5.0
S 94 6.0
SSwW 14.2 6.1
SW 10.5 ‘ : 5.7
WSW 5.8 5.4
W 6.0 54
WNW - : - 51 : 52
NW 4.7 o - 4.6
NNW 45 43
: B - Average 51

? 1 m/s =2.24 mi/hr.

Total relative frequency of calms distributed above is 6.9%.




Introduction..

Mission and Operations

In the past MCP served as an integrated research, development; and production facility in support
of DOE weapon and nonweapon programs, especially in the areas of chemical explosives and
nuclear technology. - The principal mission of MCP was research, development, and manufacture
of non-nuclear explosive components for nuclear weapons that were assembled at another DOE

site. Other major operations at MCP included:

o Manufacture of stable (nonradioactive) isotopes for medical, industrial, and general research.

e Recovery and punﬁcatlon of tritium from scrap materials generated by MCP and other DOE
sites.

e Development andvv fabrication of radioisotopic thermoelectric generators fueled with

plutonium-238 to provide power sources for such projects as lunar experiments, satellites,
and spacecraft.

e Surveillance of exploswe and radioactive weapons components recelved from other DOE
sites.

Current MCP objectives include environmental restoration and the transition of the site to the
community for reuse-as a commercial facility. The nuclear energy program -mission was
transferred to Argonne National Laboratory-West in late 2002 and operations will be moved to
the Idaho National Engineering & Environmental Laboratory (INEEL) site in 2003. As a result of
recent economic development activities by the Miamisburg Mound Commumty Improvement
Corporation (MMCIC), 25 private businesses are operating at the site.

12  Perspective on Radiation

This section puts into perspective the potential consequences of the radionuclide releases
described in subsequent sections of this report. Radionuclides emit ionizing radiation. Ionizing
radiation possesses enough energy to remove electrons from the substances through which it
passes. Additional background information on radiation can be found in Appendix F, Principles
of Radiation.

~ Most consequences to humans from radionuclides are caused by interactions between radiation

emitted by the nuclides and human tissue. These interactions involve the transfer of energy from
the radiation to the tissue, a process that may damage the tissue. The radiation may come from
radionuclides located outside the body (i.e., in or on environmental media and man-made
objects) and from radionuclides deposited inside the body via inhalation, ingestion, or absorption
through the skin. Exposure to radiation from nuclides located outside the body is called external
exposure and will last only as long as the exposed person is near the external source. Exposure
to radiation from radionuclides deposited inside the body is called internal exposure and will last
as long as the radionuclides remain in the body.
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_Chapter 1

A number of spec1ahzed umts are used to. characterize exposure to ionizing radiation. . Because
the damage associated with such exposures is due. pnmanly to the deposition of radiant energy in
tissue, these units are described in terms of the amount of energy absorbed by the tissue and the
biological consequences of the absorbed energy. Some of the key units are defined below:

e Absorbed dose indicates the amount of energy absorbed by a material (e.g., human tlssuej
divided by the mass of the material. The unit of absorbed dose is the gray (Gy) or the rad (lOO
rads = 1 Gy). :

e Dose eqiilvalent indicates the blologlcal effect of an absorbed dose on a particular organ or
tissue. It equals the absorbed dose multlphed by factors that relate the absorbed.dose to
biological effects on that particular organ. The umt of dose equrvalent is the sievert. (Sv) or
the rem (100 rem = 1 Sv)

e Effective dose equlvalent indicates the health risk thata radiation dose poses to an
individual. It is calculated from the weighted sum of the dose eqmvalents ﬁ'om the- 1rradrated
organs. It is also expressed in rem or Sleverts '

o Committed effective dose equivalent indicates the total dose over the individual’s projected
remaining lifetime (assumed to be 50 years) that results from an intake during one year. The
committed effective dose equivalent (CEDE) expresses the dose of internal radiation received
when an individual has ingested, inhaled or absorbed a radlonuchde that will remain inside

- the body. Itis also expressed in rem or Sleverts

e Collective co’mmitted -effective dose equivalent indicates the sum of the committed
effective dose equivalents to the individuals in a population. It gives an estimate of the
‘expected health risk-to-the population from a dose of radiation. It can be used to calculate
probable risks that. might be too small to predict on the basis. of a single individual. : It is
-expressed in person-rem or person-Sieverts.

Sources of Radiation

Every day our bodies absorb ionizing radiation. Most of it comes from natural sources.
Consumer products and medlcal procedures that use radratlon are other common sources of
ionizing radiation. '

Natural Sources. Natural radiation comes from two sources, cosmic and terrestrial. Cosmic
radiation results when energetic particles from outer space, traveling at nearly the speed of light,
collide with nuclei in our atmosphere, creating showers of radioactive particles that fall to earth.
The average annual dose equlvalent received from cosmic radiation is 26 mrem (0. 26 mSv) for
an individual living at sea level. Because cosmic radiation dissipates as it travels through the
atmosphere, individuals living at lower altltudes receive less dose from this source than those
living at higher altitudes. :

Terrestrial radiation results when radlonuchdes that are a natural part of the earth’s rocks and
soils emit ionizing radiation. Because the concentrations of these radionuclides vary




geographically, an individual’s exposure depends on his’ location. The averdge annual dose
~eqmvalent from terrestrial mdiatxon for an mdmdual lmng m the Umted States (. S) is 28

mrem (0.28 mSv)

Internal. Besides absorbmg radxanon ﬁ"om extemal radxonuchdes we can also absorb radiatlon
internally when we ingest radionuclides along with the water, milk, and food we eat or along
with the air we inhale. ‘Once in our bodies, radmnuchdes follow the same metabolic paths as

__nonradioactive_forms of the same elements. The length of time a particular radionuclide rernains

in the body depends on whether the body eliminates it quickly or stores it for a long period, and
on how long it takes for the radionuclide to decay into a nonradioactive form. The principal
source of mternal exposure in the U.'S. is believed to be radon Inhalatlon of radon contributes
about 200° mrem (2 0 mSv) to the average annual dose’ eqmvalent ﬁ'om mtcmal radlatlon ‘Other
radionuclides present in the body contribute approximately 39 mrem (0 39 mSv) ‘

Consumer Products. Many familiar consumer products emit ionizing radiation. Some must
emit radiation to perform their functions; ¢. g., smoke detectors: and. airport: x-ray- baggage
inspection systems.. Other products e.g., TV sets, emit rad.lanon only incidentally to performing
their functions. The average annual effective dose . .equivalent to an mdzwdual from consumer
products ranges from 6 to 12 mrem (0.06 to 0.12 mSv).

Medical Uses.  Radiation is a tool for diagnosing and tfeating disease. The average annual dose
equivalent for an individual -in‘the U. S. from' diagnostic radiation is 53 mrem (0.53 mSv).
Individuals undergoing therapeutic radiation procedures receivé much hzgher doses, and those
receiving diagnostic radioactive testirig may- also receive much hxgher doses -

Summary. The contributions to an average mdlwduai’s annual radxanon dose are shown in
Figure 1-7. -MCP’s maximum contribution for 20()2 0 17 mrem, is too smaii to be seen m the

figure.

Fxgure 1-7. Average Annual Radlatlon Dose in the U.S. (NCRP 1987)

Total Average Annual Dose 355 mrem

-Medical ~ o Cosmic +terrestrial

L o .48 mrem
internal + consumer items | T

200 mrem
Radon

e e e MM___%.mm—m.mm_____ e
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~ 2.0 COMPLIANCE SUMMARY

The Miamisburg Closure Project is operated in compliance with environmental requirements
established by federal, state, and local statutes and regulations. Additional requirements are imposed
by Executive Orders, DOE Orders and various compliance agreements The site’s status with respect
to envuonmental requlrements 1s summmzed below

2.1 Major ‘Environmental Statutes, Regulations ya‘n;d Orders

Comprehensive Environmental Réspoii&e, Compeﬁséﬁbxi, and Liability Act (CERCLAjIFederal ,

Facilities Agreement (FFA)

The Comprehensive Environmental Response, Compensation, and Liébility Act (CERCLA) of 1980, |
also known as Superfund, is the federal government’s primary environmental restoration legislation.

Through CERCLA, the U. S. EPA identifies sites where hazardous substance contamination may

present a risk to human health and/or the environment. Those sites presenting a human health or

envuonmental nsk are then piaced on the Natmnal Priorities List (NPL)

Preliminary assessment of contamination at the 51te 1dent1ﬁed 124 locatxons of actual or suspected
releases. (DOE, 1994) These locations were grouped into “Operable Units” (OUs) based on waste
type and/or geographical proximity. Originally, nine OUs were established. As CERCLA activities
progressed, changes to the number and composition of the OUs were warranted. In 1995, the
CERCLA program was reorganized to increase the efficiency of the environmental restoration eﬁort

The initiative, termed “MOUND 2000,” has accelerated clean-up of the site so that the land can be

released for economic development much sooner than originally planned. The MOUND 2000
process addresses buildings and potential release sites {(PRSs) individually. More than 400 PRSs
have been identified. A core team, comprised of U. S. EPA, Ohio EPA, and DOE representatlves
reviews the status of each ‘building and PRS based upon an information package that serves as the
basis for decision-making. The core team reaches a consensus decision to categorize each PRS or
building in one of the following ways: (1) no further assessment is required, i.e., the site is protective
of human health and the environment, (2) a response action is warranted, or (3) there is insufficient

information to make a determination (further assessment is needed). If there is consensus that the site

is protecuve of human health and the environment, no further action is taken. If it is determined that
further assessment is needed, the additional data necessary to make a decision are collected and
presented to the core team. If it is cost-prohibitive to obtain the necessary data, a de<;131on to initiate a

response action may be made. A response action is a clean—up action tailored to the PRS or building

of interest. Core team decisions to initiate a response action or that no further assessment is required
are presented to stakeholders. The MOUND 2000 process accelerates clean-up of the site by focusing
on discrete areas and streamlining decision making. The end result is a multi-year and multi-million
dollar savings that will allow DOE to exit the site and make the site available for economic
development. In 2002, over 130 CERCLA documents were presented to regulators and stakeholders,
48 PRS decisions were recorded, 12 buildings were binned “no further action,” and approximately 40
CERCLA meetings were held with regulators. A brief description of environmental restoration
activities for 2002 can be found in Chapter 3.




Compliance Summary ... . . .. ..

In addition to the activities described above, the Superfund Act established a list of CERCLA-
regulated materials. Release of these materials to the environment is subject to certain reporting
requirements. No releases of reportable quantities of CERCLA-regulated materials occurred in 2002.

MCP was added’ ‘to the NPL i in November of 1989 because of volanle orgamc compound (VOC)
contamination in groundwater. A Féderal Facilities Agreement (FFA) between the DOE and the U.S.

~~EPA followed in Ottober of 1990. The FFA defines the responsibilities of each party for the

completion of CERCLA-related activities. The FFA became a tri-party agreement on July 15, 1993,

when the Ohio EPA became a signatory. The addition of the Ohio EPA did not change the purpose of
the agreement, but rather provrded a meehamsm for the full participation of the Ohio EPA in the

CERCLA process.
Clean Air Act (CAA)

Nonradlologrcal ermssrons The Clean Air Act (CAA) of 1970 as s amended in 1977 gave the U.S.
EPA authority to regulate two groups of airborne pollutants cnterla pollutants and hazardous air
pollutants. The CAA was again amended in 1990. The major rmpact of the amendments was the
requirement that major emitters of pollutants obtain compreheiisive (Title V) air permits. As an
alternative to Title V. permits, MCP applied for and received Federally Enforceable State Operating
Penmts (F ESOPs) The FESOPs place hxmts on annual usage and thus hmrt potennal arr emrssmns

MCP is also sub;ect to state air pollutron regulatrons mcludmg OAC. 3745-15 -31,-35. Comphanee

with’ State of Ohio regulatrons requires that apphcable MCP actrvmes be permitted ‘or otherwise
registered. The Ohio Environmental Protection Agency (Ohio EPA) has 1ssued MCP twenty~two air

permits, mcludmg seventeen sources on regwtratmn status (see Table 3-3). In order for a source to be
considered for registration status, (1) the’ source owner ‘must demonstrate cornphance with all
apphcable laws mcludmg employment of best avarlable technology, (2) maximum  emissions of
partreulate matter, sulfur dioxide, nitrogen oxides, and organic compounds cannot exceed five tons

per year, and (3) the source cannot be subject to U.S EPA new source performance standards or the

Nanonal Emrssron Standards for Hazaréous Arr Pollutants (NESHAPS)

To ensure comphance with all state and local reportmg reqmrements chemrcal air emission data are "

collected. This information is mamtamed in a database that is updated each calendar year. In

_addition to_provrdmg information on_ release levels for materials. regulated by the _CAA, the database _ _ _ -

is used to meet the reporting. requlrements of other statutes sich as the Emergency Planning and
Commumty Right-to-Know Act. " All" emrssrons were wrthm required lumts and no enforcement
actions were 1mt1ated in 2002. ‘

Radtologncal emissions. Ten stacks and erght buﬂdmg vents at the site discharge radioactive
effluents to the atmosphere. These releases are subject to 40 Code of Federal Regulations (CFR) Part

61, Subpart H, (“radionuclide N'ESHAPS’) ‘These NESHAPS regulatrons are components of the

CAA and are enforced by the U. S EPA
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The primary standard against which compliance with 40 CFR 61, Subpart H is measured is an annual.

EDE. The regulations require that radionuclide air emissions from a given site do not exceed those
amounts that would cause a member of the public to receive an annual EDE of 10 mrem (0.10 mSv).
The regulations also state that each facility must dete}:mme this “maximum offsite dose” using an
approved approach; the preferred approach is to use a computer code such as CAPS88-PC.

Based Von CAPSS#PC calculations performed for MCP emissions in 2002, the maximum EDE
received by a member of the public was 0.11 mrem. This value represents 1.1% of the dose limit and
demonstrates that MCP releases for 2002 were well below allowable release levels.

The NESHAPS also. deﬁne samphng and momtonng techmques which apply to stacks and vents that
release radmacuve materials. U. S. EPA Region 5 }udged MCP to be in full compliance with the
requirements of 40 CFR 61, Subpart H, in 1998.

Clean Water Act (CWA)

The Federal Water Pollution Control Act (FWPCA) of 1972 was established to limit the types and
rates of liquid effluents that may be discharged to the nation’s waters. The U. S. and/or state EPA
using a National Pollutant Discharge Elimination System (NPDES) permit set these limits for a
specific site. An NPDES permit is also used to maintain compliance with more recent legislation, the
Clean Water Act (CWA) of 1987. . ,

Ohio EPA re:iewed the. site ’s NPDES permit 611 NOVember 1, 1997. The pemixt was inociiﬁed in
March 1998 to include storm ‘water pollution prevention. It is effective until March 2002, however,

the Ohio EPA delayed the permit renewal until 2003. The permit defines discharge limits and-

monitoring frequencies for the site’s water effluents. NPDES permit limitations were exceeded once
during 2002 for five-day BOD and a Notice of Violation was issued for failure to comply with the

site’s Storm Water Pollution Prevention Plan. See Section 5.2 for more information. No

enforcement actions were mmated in 2002. A permit renewal application was submitted to the Ohio
EPAin September 2001 v , .

In July 1997, the Ohio EPA issued an Authorization to Discharge (ATD) for the CERCLA OU1
groundwater remediation process. One element of this process involves the continuous pumping of
groundwater from a series of extraction wells to prevent migration of VOCs into the aquifer. The
ATD serves as an NPDES permit for wastewater- discharged as a result of this CERCLA action,

specifying discharge limits and monitoring frequencies. A request was submitted to Ohio EPA

requesting a monitoring reduction at OUI, and a decision is expected in 2003. During 2002, no
exceedances of ATD discharge limitations occurred.
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Safe Drmkmg Water Act (SDWA)

The Safe- Dnnkmg Water Act (SDWA) of 1974 reqmred the U. S. EPA to establish a program to

protect drinking ‘water sources: To micet this goal, the EPA developed National ‘Primary and

Secondary Drinking Water Standards. These standards are applied to drinking water supplies “at the

tap.” Since the site withdraws well water for use as drmkmg water, MCP is subject to the
— reqmrements of the Act

In Ohio, the SDWA is administéred- by the Ohio EPA. In accordance with Ohio EPA requirements,
the site’s drinking water system is routinely tested for various compounds. A state-certified
laboratory must perform these analyses. In 2002 the following analyses were performed: total
coliform, lead, copper, nitrate, and volatile organic compounds ‘No exceedanccs were observed in
2002.

Under the Ohio EPA’s SDWA authority, MCP is also required to maintain a minimum chlorination
level of 0.2 mg/L free chlorine (or 1.0 mg/L combined chlorine) in the s:te s potable water system
This standard applles throughout the dlstnbutlon system

Resource Conservatlon and Recovery Act (RCRA)

The Resource Conservatlon and Recovery Act (RCRA) of 1976, as amended by the Hazardous and

Solid Waste Amendments (HSWA) of 1984, established a “cradle to grave” tracking system for
hazardous wastes. The Acts led to the implementation of registration and/or permit requirements for

all facilities that transport, generate, treat; store, -and/or* dlspose of hazardous wastes The Ohm EPA -

administers thls program m the State of Ohio.

In 1996 a permlt ‘was 1ssued for the: operauon of two hazardous waste storage units; one that was
used-for hazardous Wastes and the other was used for mixed wastes, i.e., radioactive wastes that are

also regulated by RCRA. ‘A permit renewal application was submitted to the Ohio EPA in April
2001. In 2002, the closure process was implemented for the mixed waste storage unit, and that unit’

was taken out of service at that time

With the closure of the m1xcd waste storage unit, the remammg hazardous waste stcrage umt will
contmue to operate into the year 2003.

Hazardous wastes stored onsite are managed pursuant to RCRA requirements with respect to waste

- characterization, labeling, storage container integrity, facility performance criteria, and emergency
response preparedness. These wastes are shipped offsite for approved treatment and/or disposal.
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Waste disposition. It is the policy of DOE that hazardous wastes originating in Radioactive Matenai
Management Areas (RMMAs) be treated as “suspect” mixed wastes, (i.e., suspected of being

radioactively contaminated). . This precaution is. necessary to ensure. that hazardous "waste
management facilities do not receive radioactive Wastes unless. they are equlpped and licensed to do -

so. As a result of this policy, procedures have been mplemented to ensure that waste sent to
commercial treatment/storagefdmposal (TSD) facxhtles is not radmactiveiy contannnated.

Nonhazardous sohd wastes generated at the 31te are dtsposed ofin a hcensed perrmtted samtary
landfill. The volume of materials requiring landfill disposal has been reduced as a result of recycling

programs for. paper, glass, and scrap metal. In addltlon, 4760 tons of concrete were. used as backfill . .

on site. See Section 3 7 for more mformatxon
Federal Facility Compliance Act (FFCAct)

The Federal Famhty Compliance Act (FFCAct) was s:gned into law on ‘October 6, 1992. The
FFCAct required that all DOE facahtles prepare an mventory of n:uxed wastes and mlxed waste

.....

The volume of onsite legacy mixed waste continues to be reduced. In 2002, 267 ft* of mixed waste
was shipped off-site for treatment and disposal. New treatment options will continue to.be explored
as they become available to reduce the turnaround times associated with disposition of newly
discovered mixed waste streams The storage buﬂdmg for mixed waste was closed in 2002. |

Toxic Substances Control Act (’I‘SCA)

The goal of the ’I’oxic Substances :;,Control Act (TSCA) of 1976 is to protect human health and the
environment from unreasonable risks associated with toxic chemical substances. The Act gave the
U. S. EPA authority to govern the manufacture and use of chemicals deemed to present significant
toxicity risks. Efforts continue to remove TSCA wastes associated with past practices. The two
primary components of this category of waste are polychlorinated biphenyls (PCBs) and asbestos.

Polychlorinated biphenyl (PCB)-contaminated materials that are not suspected of being radioactively
contaminated are stored onsite until their shipment to an EPA-approved facility for disposal.
“Suspect” asbestos and PCB wastes (those wastes originating in RMMAs) are retained onsite for
waste characterization. Radioactively contaminated PCB wastes are also retained onsite. Disposal
options, including the Waste Isolation Pilot Plant (WIPP) in New Mexico with interim storage at the
Savannah River Site, are currently being explored for PCB-contaminated mixed waste. The use of
asbestos in pipes, panels, and as an additive to diallyl phthalate in parts production has been
discontinued. Residual asbestos is handled, packaged, and shipped offsite to an approved disposal
facility in compliance with TSCA regulations. In 2002, asbestos removal projects associated with
building maintenance, and demolition activities continued with the removal of approximately 400
cubic yards of asbestos containing materials. All such projects are carefully monitored by the
Industrial Safety & Health Group to ensure compliance with TSCA and the site’s Safety and Hygiene
Manual.
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Emergency Planmng and Commumty nght-to-Know Act (SARA Tltle III)

The reauthonzatlon of CERCLA came in 1986 in the form of the Superﬁmd ‘Amendments ‘and
Reauthorization Act (SARA). The Emergency Planning and Commumty nght-to-Know (EPCRA)
portion of that legislation is found in Title TII of the Act. SARA Title III, Section 312, requires that
sites handling “extremely hazardous™ and “hazardous” substances notify regional emergency planning
agencies. In compliance with the Act, MCP annually reports hazardous chemical inventory data to
the State Emergency Response Commlssmn “the Montgomery/Greene County ‘Information
Coordinator, and the City of Mlamlsburg Fire Department The mventory ‘information ' is
accompanied by maps showing the spécific locations of the chemicals. In 2002, the site used and/or
stored two “extremely hazardous™ and seven “hazardous” chemicals in excess of EPCRA Section 312

reporting thresholds. See Section 5.3 for more information. N

SARA Title I]I or EPCRA, Sectlon 313 mandates. the annual submission of a Toxic Chemical

Release Inventory report for sites which manufacture, Process, Or. otherw1se use listed toxic chemicals

in quantities greater than specxﬁed thresholds In 2002, no EPCRA Section 313 reporting thresholds
were exceeded

National Envn'onmental Pohcy Act (NEPA)

The National Envxronmental Pohcy Act (NEPA) of 1969 was. estabhshed to ensure that con51derat10n'

is given to the potential environmental impact of federal actions prior to the irretrievable commitment
of resources. DOE has formalized its approach to NEPA by enacting regulations (10 CFR '1021).
Site activities in 2002 were either conducted pursuant to CERCLA and therefore exempt from the
NEPA process or were exempt from review because of pnor NEPA evaluatlons ;
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Endangered Species Act (ESA).

Provisions of the 'E'ndang'efed Species Act (ESA) of 1973, as amended, prohlbxt%ederal departments

such as the DOE from carrying out projects that would destroy or modzfy a habitat deemed critical to
the survival of an endangered or. threatened species. . ,

MCP has performed a number of surveys for threatened or endangered species. An endangered plant
species, the Inland rush (Juncus interior), and an endangered bird species, the Dark-eyed junco
(Junco hyvemalis), have been observed onsite. Both species are listed on the State of Ohio
Endangered Species list. Because only one individual of inland rush was located, it is not considered
a viable breeding population at the site. The dark-eyed junco, despite being a common winter visitor
to Ohio, is not known to breed in southwestern Ohio. The site is in the habitat range of the federally
endangered specms of Indiana Bat (Myotis sodalis). Consultations with the U.S, Fish and Wildlife
Service and the Dayton Museum of Natural History mdlcate that the site. does not: provide a suitable
habitat for the Indiana bat and no Indiana bats have been observed onsite. In October 1999 the eastern
massasauga (Sistrurus catenatus catenatus) rattlesnake was added to the federal "candidate species”

list. Such species warrant threatened or endangered status but are awaiting processing..Itis listed as
endangered by the State of Ohio. The project area lies within the range of the massasauga. The site is
being evaluated for potentxal massasauga habitat, but none of these snakes have been abserved on the
site. : ‘ : , - : :

Next‘ner the sohtary sﬁmgs of the rush and the junco, nor the potentzal habxtat for the I{ndlana bat and
eastem massasauga, are expe:cted to affect ongoing or future activities at the site.

Natlonal Hlstonc Preservatwn Act (NHPA)

The Natlonal Hlstonc Preservamon Act (NHPA) of 1966 as amended, made the preservatxon of

historic, architectural, and archeologxcal resources a national policy. Consistent with this policy, the
federal government requires that programs it funds or licenses including those in the State of Ohio be

reviewed by the State Historic Preservation Office to determine what eﬁ’ccts if any, the planned =

activities under these programs will have upon such resources.

At MCP, two studies were conducted to evaluate non-building archeological resources. These studies
concluded that no significant archeological resources are located on-the site. The Ohio Hlstonc
Preservation Office (OHPO) concurred with these conclusions. S »

An evaluation of buildings and structures for their architectural and cultural significance was
submitted to the OHPO in June 1998. The OHPO concluded that the seventeen original structures are
of historic significance because of their association with the early development of nuclear:weapons
(i.e., polonium research and fabrication).  Because MCP will demolish or transfer -the  eligible
buildings, DOE initiated discussions -with the OHPO to establish the terms-of a Memorandum of
Agreement (MOA). The purpose of the MOA is to mitigate adverse affects to these historic
structures which will result from environmental restoration activities and transition of the site.
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In early 2000, under the guidelines in the NHPA and the implemcnting ‘regulations at 36 CFR 800,

DOE approached the Advisory Council on Historic Preservation (ACHP) to resolve a dispute with the
OHPO concerning the disposition of one of the buildings. The d1sputc was resolved and the ACHP
and the DOE signed the MOA in October 2000. Under the agreement, mmganon will* consmt of

" documentation packages for the 17 original buildings and a documentation package for the site:

-~ As of the*énd of 2002, documentation packages had been completed for seven cf the 17 buildings

covered by the MOA (scc Appendlx Q).
Executxve Order 11988 “F}oodplam Management”

A narrow area along: the southwestern border of the South Property lies within the 100-year
floodplain.” A Notice of Floodplain Involvement was pubhshed in the Federal Register in 2609 for

the South Property (Parcel 4) transfer. The transfer of 94, 9 acres took place Apnl 24 2001. Therc .
~are now no ﬂoodplams on property contmlied by the MCP o

Execnnve Order 11990, “Protectzon of Wetlands”

CERCLA ccolchcal assessments have identified small wetland regions within and around the site.

MCP activities are planned to minimize adverse impacts to these regions. An evaluation must be
conducted prior to any action taken within a floodplain or wetland. A public notice, including 2

Federal Register Notice pubhcatmn, must be -employed to notify stakeholders of the action.
Authorization to backfill a wetland or discharge dredged or fill material into waterways designated as

“waters of the United States” shall be secured from the U. S. Army Corps of Engineers (USACE)

under Section 404 of the Clean Water Act. A corresponding Section 401 Water Quality Certification

shall be secured from Ohio EPA, if applicable. The USACE concurred with the updated 1999 MCP
Wetlands Delineation. There are now 0 147 acres of regulated wetiands No mpacts tc wetlands
occurred in 2002. ' ‘

Exccnﬁve Order 12856, “Federal -Compli'ance with Right-to-Knew' Laws and -Pollution

Prevention Requirements”

Executive Order 12856 mandates compliance with EPCRA (SARA Title III) reporting requirements

 for all federal facilities. In 2002, MCP submitted an' EPCRA Section 312 report for chemicals stored

on site. Chemicals reported were ethylene glycol, nitric acid, sulfiric acid, diesel fuel, fuel oil,
gasoline, argon, mtrogen, and tnchlcroﬂuoroeﬂlane

The pollutlon prevennon and waste minimization focus has shifted from routine operatlons to
environmental restoration. Accomplishments in 2002 included collection of ferrous and non-ferrous

metals, white paper, and toner cartridges for rccychng Lead bricks were recycled for use at other -

DOE sites. In 2002 MCP recyclcd 13 tons of white paper, 40 tires, and 34 tons of scrap metal

{

|
|
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2.2 Other Key Environmental Compliance Issues

Major External Environmental Audits in 2002

Ohio EPA RCRA inspection. The annual unannounced RCRA inspection by the Ohio EPA was
conducted in November of 2002. The inspection focused on RCRA compliance issues. No
noncompliances were identified.

Ohioc EPA NPDES permit compliance inspection. The Ohio EPA conducted an NPDES permit
compliance evaluation in June 2002. All areas rated were judged to be satisfactory.

2.3 Summary of Permits

The site operates in compliance with five state air operating permits. Two of the permits (HEFS
Stack and Fuel Qil Storage Tank) are pending. Seventeen additional sources of air emissions are on
registration status with the State of Ohio. An NPDES permit and an ATD govern water releases from
the site. Hazardous waste activities are governed by a RCRA Part B permit.




Compliance Summary

End of Chapter 2
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3.0 ENVIRONMENTAL PROGRAM INFORMATION

The principal objective of MCP environmental monitoring programs is to ensure that any threat
to human health or the environment is promptly detected and mitigated. It is MCP’s policy that
meeting this goal be viewed as a minimum standard of practice; better performance should
always be pursued. The philosophy is evident in the extent and scope of MCP’s effluent and
environmental monitoring programs. It is also supported by MCP’s commitment to successful
programs in the areas of;

ALARA (As Low As Reasonably Achlevable),
Regulatory compliance,

Waste minimization and pollution prevention,
Envuonmental restoration.

o & o o

3.1 Environmental Monitoring Program

The MCP environmental monitoring program (BWXTO, 2000) generates data on surface water,
groundwater, sediment, foodstuffs, and air. These media are pathways for migration of
hazardous materials from the site to the public. The monitoring program includes effluent
monitoring, -environmental surveillance, and meteorological monitoring. Effluent monitoring
focuses on releases from the site, i.e., stack and wastewater discharges. The environmental
surveillance program focuses on environmental conditions in the area surrounding the site and in
local communities. Meteorological momtonng focuses on weather conditions which are used to
determine the envmnmental impact from air emissions. :

3.2 Effluent Monitoring
Air Emissions

Stacks through which radioactive materials are released are sampled for tritium and/or particulate
radionuclides. These samples are collected to demonstrate compliance with radionuclide
NESHAPs regulations and to provide early wamning of abnormal emissions so that timely
corrective actions can be undertaken. An outline of the routine stack radionuclide sampling
program is shown in Table 3-1. Stacks are also equipped with real-time monitors that operate
contmuously Samples may be collected at any time if one of the real-time monitors should
alarm. MCP also releases very small quanu‘aes of nonradxologlcal constituents info the
atmosphere. Annual nonradiological emission rates are calculated using a material balance or
emission factor approach. The releases are governed by State of Ohio EPA permits and
regulations.

3-1
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i : Table 3-1. Effluent Monitoring at MCP
Parameter No. of Sampling - Collection
, , - ‘Meéasured® - - Locations - Frequency
Air Emissions R o - -
e - HT,HTO 13 : Weekly
Bapy, 2Py | 10 Weekly
233.234U’ 2380 6 ' ) : chkly
251, 2°Th, *Th 3 Weekly
Water Effluents L
Flow rate 5 \ Daily ,
1 When well is pumped
HTO, gross alpha 4 Daily
Bopy, 2924py 4 Daily
BBy, Py 4 Daily
- T, %*Th,*Th 4 ‘Daily
pH . 1 ‘Daily
: 3 Weekly
1 /2 Weeks
. L ~ When well is pumped
Chlorine - . 1  Daily *
Dissolved oxygen ’ : 1 < Weekly
Dissolved solids 1 1/2 Weeks
Suspended solids 1 2/Week
2 Weekly
1 1/2 Weeks
cop ‘ _ ! , - Weekly
CBODs - ; : 1 ~ 2/Week -
o - L Monthly
— S T - © — “Feaalcoliform—— — o~ T o C e Weekly v
 Ammonia 1 1/2 Weeks
* Oil and grease 1 ~ Monthly
: 1 Quarteriy
*HTO=Tritumoxide =~ Th=Thorium |
HT = Elemental trittum ~ CBOD; = Five day carbonaceous biochemical oxygen demand
Pu = Plutonium COD = Chemical oxygen demand
U = Uranium * Summer Months: May 1 — October 31

3-2
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Chapter 3
Table 3-1. Effluent Monitoring at MCP (continued)
Parameter No. of Sampling Collection
Measured * Locations Frequency
Water Effluents
Free cyanide 1 Monthly
Cadmium 2 Monthly
Chromium 1 Weekly
2 Monthly
Copper 1 Weekly
2 Monthly
Lead 1 1/2 Weeks
2 Monthly
Mercury 1 Weekly
Nickel 1 1/2 Weeks
2 Monthly
Selenium 1 Monthly
Silver 1 Monthly
Zinc 1 1/2 Weeks
2 Monthly
VOCs 1 Monthly
1 Quarterly
1 When well is pumped
Toxicity testing
Ceriodaphnia dubia
acute 1 Quarterly
chronic 1 Quarterly
Pimephales promelas
acute 1 Quarterly
chronic 1 Quarterly

* VOC = Volatile organic compound
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Surface Water and Sediment

The Great Miami River and other regional surface water locations are sampled routinely for
radionuclides. Since plutonium and thorium in river water tends to accumulate in sediments,
sediment samples are collected from these locations and analyzed for isotopes of these
radionuclides. S

EE G E W N AN My A Ea a0 D S N = a2
N ) i

Table 3-2. Environmental Surveillance at MCP

Environmental Parameter No. of Sampling Collection

Medium Measured * Locations Frequency
Onsite ” )
Ambieng air HTO 6 ‘Weekly
Bspy, 29240py 6 Weekly
7, 30Ty, 20y 4 Weekly
Particulates 6 Weekly
Drinking water - HTO 3 Weekly
B8py, 239240py 3 Monthly
BIBAy BBy 3 Monthly
25Th, 2%Th, ¥2Th 3 Quarterly
VOCs - 4 3 Monthly
2 Quarterly
Nitrate 5 Annually
Lead and Copper 10 Annually
Total coliform 2 Monthly
Groundwater HTO 77 ~ €
u8p,, 239240p, 8 Semi-annually
1Y B L 9 . e
Z5Th, ®°Th, **Th 9 : e
#2%Ra, *®Ra 17 e
YOCs 74 . e
Inorganics ‘ 22¢ e

2HTO = Tritium oxide, Pu = Plutonium, U = Uraniur, Th = Thorium, Ra = Radium, VOC = Volatile organic compound
® Includes background location when applicable

¢ Groundwater sampling includes wells, capture pits, and seeps

4 Non-detects are not reported in App. D

¢ Sample collection frequency varies
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Table 3-2. Environmental Surveillance at MCP (continued) l
~ Environmental Parameter ~ ~ No.of Samplingg Collection l
_ Medium- Measured®  Locations® - Frequency _
- Offsite R B Ea— T
Axmnbient air HTO 14 Weekly -
Bapy, B924p, z Weekly i
. 237, 207h, 22Th 2 - Weekly
Particulates 14 ‘Weekly I
River/stream water HTO ’ 7 Monthly
TR R sup, Boaap, ¢ Montily |
ZBay, By 6 Monthly I
2281, 20Th, ®2Th 6 Quarterly
River/stream sediment Bipy, B9U0py 7 Quarterly _
287y, BoTY B2y, 7 Quarterly '
Pond water HTO 7 ~ Annually »
R Z8py, B9240py S 1 Annually
Pond sediment 28y, 239240py 6 Annually '
Drinking water HTO 10 Monthly ‘
o Bpy, B9240p,, 2 Monthly
e i ¥ 2 Monthly .
2&7h, 20Th, B2Th 2 Semi-annually
Groundwater HTO 24 e
BSPu’ 239240p,, 6 e '
233‘2”U, = 6 e '
Ra2*Ra 5 e
28Ty BOTH BT ‘ e l
VOCs V A13‘ A e
Inorganics 17 e
Foodstuffs ~ HTO £ Annually l
Bipy, 2920py . f Annually

*HTO = Tritium oxide, Pu = Plutonium, U = Uranium, Th = Thorium, Ra = Radium, VOC = Volatile organic compound
® Includes background location when applicable o
e e - Groundwater sampling includes wells; capture pits;and seeps T e e
¢ Non-detects are not reported in App. D
¢ Sample collection frequency varies
T Number of sampling locations varies

!
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Foodstuffs

Locally-grown vegetables are collected and analyzed to estimate a dose via the ingestion pathway
from radionuclides of MCP origin. Root crops such as potatoes are analyzed since the roots may
come into long-term contact with subsurface plutonium. Tomato samples, conversely, are of use
due to their high water content making them excellent indicators of tritium uptake.

Groundwater.

MCP maintains an extensive groundwater monitoring network designed to provide information
on the impact of site activities on local and regional groundwater. Groundwater samples are
collected from onsite and offsite monitoring wells, onsite production wells, private wells, and
regional community water supplies. Samples are analyzed for radionuclides, volatile organic
compounds (VOCs), and inorganic parameters

Enviré_nmentat Levels

To evaluate MCP’s impact on the environment, it is necessary to establish background or
baseline levels of contaminants in a variety of media. -'MCP accomplishes. this task by collecting
samples at locations where the impact from site discharges is not observable. These locations are
usually in a direction upwind and at a distance too great to be impacted by the site
Concentrations measured at these reference locations are referred to as “environmental levels”

this Report. Measurable concentrations at these locations are due to naturally -OCCUITIng OF non-

MCP activities.

34  Meteorological Monitoring

Meteorologcai momtormg provides information on
weather conditions that can be used to forecast
atmospheric dispersion following planned or unplanned
releases of airborne material. Atmospheric dispersion is
a function of wind speed, wind direction and
atmospheric stability. Atmosphenc stability
determinations are made by estimating the amount of
atmospheric turbulence in the lateral wind direction
using a bi-directional wind vane. The parameters which
characterize dispersion (wind speed, wind direction and
atmospheric stability) are closely monitored at the site
with the aid of two meteorological towers.

50-meter meteorological tower

3-7
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3.5 Effluent Treatment and Waste Manageinent
Effluent Treatment

Air. High efficiency particulate air (HEPA) filters remove particulate radionuclides from process
air emissions. Air effluents are filtered first at their point of origin (e.g., a glove box), and again

_just before reaching the release point (i.e., the stack or vent). The filtering system in place at

each stack with particulate emissions is composed of two banks of HEPA filters connected in
series. Each filter bank has a nominal collection efficiency of 99.95% for 0.2-micron particles.
Tritium is not trapped by HEPA ﬁlters A chemlcal process is used to recover tritium from waste
gas streams. o :

Water. An onsite sanitary waste treatment plant manages all domestic wastewater generated at
the site. Treatment is provided via an activated sludge process operated in the extended aeration
mode. A continuous backwash sandfilter serves as tertiary treatment. The influent and effluent
at the sewage treatment plant are monitored to ensure that radionuclides are not inadvertently
discharged to the environment. All wastewater, after appropriate treatment and monitoring, is
discharged to the Great Miami River. Residual sludge from the treatment plant is managed and
transported to an offsite penmtted dlsposai facﬂlty as Iow level radioactive waste

Waste Management

The waste management focus has shifted from support of routine operations"to' environmental
restoration and disposition of legacy wastes. In 2002, 102,734 pounds of hazardous waste was
shipped offsite.

Hazardous wastes. Two hazardous waste storage units are operated for the MCP; one is used
for hazardous wastes and the other is used for mixed wastes, i.e., radioactive wastes that are also
regulated by RCRA. The storage units are operated in accordance mth a RCRA Part B permit
1ssued by the Ohio EPA in March 2002.

Radmactlve Wastes. MCP currently has two disposal options for low-level radioactive wastes.

The waste can be shipped to the Nevada Test Site (NTS) or to Envirocare; a commercml dzsposal
facility. In 2002,813,554 fi® of low-level waste was shlpped off51te

Mixed wastes. Hazardous wastes that are mdmacnvely—contammated are referred to as mixed
wastes. These wastes are stored onsite in a RCRA-permitted facility until treannentfdxsposal
options have been evaluated. In 2002, 267 f® was shlpped off-site for treatment and disposal.
New treatment options will continue to be explored as they become available to reduce
tumaround tlmes assocmted with the disposition of newly discovered mixed waste streams.

Nonhazardous sohd wastes. Nonhazardous, nonradioactive solid wastes generated at the site
are disposed of in a licensed, permitted sanitary landfill. In 2002, 533,114 yd> was shipped
offsite. The volume of materials requiring landfill disposal has been reduced as a result of
recycling programs for paper and scrap metal.

3-8
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3.6 Environmental Permits

MCP activities are routinely measured against the compliance requirements of state air and state
water permits. Additionally, the hazardous waste program operates pursuant to a RCRA Part B
permit. Table 3-3 lists permits applicable to MCP activities.

3.7 Waste Minimization and Pollution Prevention

Programs have been established to reduce the volume and toxicity of hazardous, radioactive,
mixed, and solid waste streams. These goals are accomplished by preventing waste generation,
recycling, and reclamation. Programs include recycling of expended vehicle batteries, scrap
metals, white recyclable paper, and toner cartridges. Recycling bins are also -provided for
aluminum cans, which are accumulated and recycled by employees. In 2002, MCP recycled 13
tons of whrce paper, 40 tn'es and 34 tons of scrap metal. «

3.8 Environmental Restoration

MCP’s primary focus is environmental restoration of the site in preparation for transition of the
property to the community for economic development. The site was added to the CERCLA NPL
in 1989. DOE, U. S. EPA, and Ohio EPA administer CERCLA activities in accordance with the
terms of a FFA. In 1995, the traditional CERCLA program at MCP was reorganized to increase
the efficiency of the environmental restoration effort. The resulting process, termed “MOUND
2000,” has accelerated clean-up of the site so that the land can be released for economic
development much more quickly than originally planned. The MOUND 2000 process is
described in Section 2.1.

The following buildings were demolished: 1, 27, 29, 42, 44, 51, 55, 98, 110, 123, and the
Brickmaker. Internal components and fixtures were removed from Building 38, HH Building,
WD Building, SW/R Buildings, and T Building.

Several Potential Release Sites (PRSs) were sampled and assessed. The Geophysical and Phase
IV sampling for PRS 66 were completed. In addition, PRSs 41, 64, 87, 154, 238, 267 277, 278,
282,397, and 417 were sampled.

The site implemented the Contingent Removal Action. This is an approach to a limited number
of removals actions that expedites field work. Field work was initiated for the removal of PRSs
276 and 421 in 2001. These removals were completed in 2002. Removal actions were completed
at PRSs 274, 275, 266 and 412.

In 2002, several other key environmental restoration projects and waste management initiatives
were completed. Descriptions of key accomplishments are provided in the following sections.




Environmental Prbgram Information

Table 3-3. Environmental Permits

Operation . Permit Type . Permit No. Valid - - - Issuing Agency
’ Through
7 9 Standby Power Diesel air -‘B009 - BO17 permanent Ohio EPA
TUTTTTTTTTTTTTTTT T 'Generators (registration)
SW/R Fumehoods " air PO12, PO14, PO15 permanent ~ Ohio EPA
' (régistration) ' .
Wastewater Discharge water ‘1I000005*HD- pending Ohio EPA
(NPDES) T '
Wastewater Discharge water lIN900102*AD permanent Ohid EPA
(OU1 ATD)
Building 48 air P00S8 permanent Ohio EPA
S (registration) '
Crusher air F003 12/10/06 Ohio EPA
Roadways and Parking air F0O01 pénnanent Ohio EPA
: " Lots ' ' (registration) P
Undergrouhd Line air "‘B008 . permanent Ohio EPA
Removal (registration)
(diesel generator)
Gas Dispensing Facility air G001 permanent Ohio EPA
Powerhouse air B0O1 , 7/31/05 Ohio EPA
Boiler 1 and Boiler 2 - B006. :
Fuel Oil Storage air T005 renewal Ohio EPA
pending
——— - -~ 7 R/ISWHEFSStack— —air ——P030—— — — — —pending— Ohioc EPA — -
‘Hazardous Waste RCRA " 05-57-0677 3/22/07 Ohio EPA
Storage operation
3-10
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3.9 Cost Recovery Grant
The Cost Recovery Grant.(CRG) represents an added dimension to the environmental monitoring
programs in place at MCP. The CRG replaced the Agrcement-m—Pnnmple grant in July of 1998.

These agreements establish a framework under which the State ‘provides oversight and
momtonng actmtles at MCP 9 :

Under the CRG, the Ohio EPA and Ohio Department of Health rev1ew the MCP envuonmental
monitoring program ‘and the Oth Emergency Management Agency reviews the site’s. emergency
management program.. The agencies perform independent momtonng, data coiiectxon, and
oversight of project actlvmes ‘ A

3.10 Release of Yfépérty Cohfaining Residual Radioactive Material |
Real Property. Management .

Real Property Management is respon51ble for all real property issues ansmg ai MCP Th1s
includes the preparation of easements for utilities and other purposes on the site, and the disposal
of modular and Butler bmldmgs Real Property Management oversees the Facﬂxty Informatlon
Management System (FIMS), whlch is a computerized database that provzdes DOE/HQ thh a
summary of real property data relatmg to MCP. Because of FIMS requirements, it is necessary to
notify the Real Property Coordinator anytime a trailer or other structure is leased, purchased, or
demohshed and when hazardous substanccs are moved into or out of a buﬂdmg or structure.
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Personal Property Management

‘Excess persanal pmperty is ohsposmoned in accordance with the 41 CFR Parts 101 and 109 and

Federal Property Management Regulanons Before excess property is made avzulable to other
government agencies through the reutilization process, the property is made avaﬂable to the
MMCIC. Depending on the type and condition of equipment, and the associated acquxsmon cost,

_..excess._property is also made available to DOE facilities through the Energy Asset Disposal
system’ (EADS), General' Semccs Administration (GSA) database “or’ gifted to educatlonal
msntut:ons Through dccess to either of these two databases, other state and federal entities may

acquire property. ' If other federal or state entities do not acquire property within an allotted tune
the property may then be donated to educational institutions or dispositioned ‘through auctions.
Net proceeds from these aucnons are entered into a General Szte Fund dedlcated excluswely to
MCP. R :

No equipment is accepted that has been: 1) exposed to radiological contamination, 2) located
inside a Radioactive Materials Management Area (RMMA), Radiation Buffer Area (RBA),
Contammatlon Area (CA) or High Contamination Area (HCA) ‘See Table 3-4 for Radioactive
‘Surface Contammatxon Limits for Unrestricted Release: Unrestncted release is the release of
property/waste from anywhere -within ‘the MCP site boundanes without restnctlon on’ future
movement dlsposal or use in accordance w1tb the gmdelmes or requu'ements of DOE 5400 5.

No equipment that has been cxposed to heavy metals, beryllmm asbestos or energetlc materials -

contamination is ‘accepted into ‘excess. The -equipment must be evaluated and released by
Industrial Hygiene/Safety to Waste Management.
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Chapter 3
Table 3-4. Radioactive Surface Contamination Limits for Unrestricted Release
o Direct Total or Average Maxlmum Total (Fixed + Removable
Radionuclide @~ ‘Total ‘Removable) ‘
S : (Fixed + Removable) - (dpm/100cmd)® (dpm/100cm?®)™
= ' (dpm/100 cm?)V o -
Transuranics, I-125; 1-129, 100 300 20
Ra-226, Ac-227, Ra-228, :
Th-228, Th-230, Pa-231 . L » )
Th-natural, 8§r-90, I-131, I- 1,000 . ‘ 3,000 | 200
133, ‘Ra-223, Ra~224 U- o ' - . ‘
232, Th-232": g - 5 L : - s '
U-natural, U-235, U~238‘ - 5,000 Cofe o 1500000 0 o 1,000
and  associated decay : i
product, alpha emitters :
Beta-gamma emitters 5000 . . | 15,000 , : 1,000
(radionuclides with decay | - o ' ] C I -
modes other than alpha
emission or spontaneous
fission) except Sr-90 © . R
Tritium, all forms (surface NA ' NA 10,000
and subsurface)
(1)  Asused in this table, disintegrations per minute (dpm) means the rate of emission by radioactive material

 as determined by correcting the counts per minute measured by an appropriate detector for background,
efficiency, and geometric factors associated with the instrumentation. : )
2 Where surface contamination by both alpha and beta-gamma-emitting rad:onuchdes exists, the inmts
established for alpha and beta-gamma-emitting radionuclides should apply independently.
(3) This category of radionuclides includes mixed fission products including the Sr-90 which i is - present in
‘ them. It-does riot apply to Sr-90 wluch has been separated from other ﬁss:on products or zmxtures where
~ the Sr-90 has been enriched.

Surplus Pi'oﬁei*ty Donatibhs/(}ifts

In accordance thh govemning documents, eqmpment deemed appropriate for use in 1mprovmg
math and science curricula or activities for elementary and secondary school education, or for the
conduct of technical and scientific education research activities are donated. Eligible recipients
are local (to MCP) elcmentary and secondary schools (pubhc and pnvate), encompassing
kmderga:ten through twelfth grade and non-profit organizations. Excess ‘property screened
through the EADS system database is c1rculated for colleges and universities through the Energy-
Related Laboratory Equipment (ERLE) program

2002 Activities. Excess equipment was donated to Knox College, Phoenix Boys Home, Florida
Int'l. Umversxty, Madison Technical College, Gonzaga University, University of Wlsconsm,
University of Arkansas, Manhattan College, Ramapo College, University of Dayton, Springboro
High School, Springboro Jr. ngh School, Vandalia Butler City School District, and Mlamlsburg
ngh School '
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3.11 Protection of Biota
DOE Ordcr 5400 5 requu'es that populatlons of aquatic orgamsms be protected ata. dose hmlt of
1 rad/day (10 milliGray/day). The draft DOE Technical Standard, “A Graded Approach for
Evaluating Radiation Doses to Aquatic and Terrestrlal Biota (ENVR-0011)” and supporting
software (RAD-BCG) were used in the evaluation and reporting of compliance with biota dose
- ... limits. The Technical Standard provides a graded approach for demonstrating’ compliance with
the biota dose - limit and for conducting ecological assessments of radmlog;cal impact. - The
Manual was developed by DOE through the Department’s Biota Dose Assessment Committee
(BDAC) , an approved committee organized through the DOE Technical Standards Program
The BDAC is sponsored and chaired by the Office of Envuonmental Pohcy and Guldance Azr
Water and Radiation Division.

The supportmg soﬁware or RAD«BCG Calculator g prowdes a seml-automated tool, for
implementing screening and analysis methods ‘contained in the DOE Technical Standard, “A
Graded Approach for Evaluating Radiation Doses to Aquatic and Tcrresma} onta,” This tool

Because- the biota protection standard: is dose-based, a calculational method was developed to
demonstrate compliance. Because of the inherent complexity of environmental systems and the

vast. array of biota that can be potentlally exposed to any radionuclide contamination 1eve1 the
DOE dec1ded that a graded approach to evaluate comphance would be appropnate

The graded approach consmts of a three—step process whzch includes data assembly, general
screening, and analyszs “This. three-tiered scheme helps to ensure. that the magnitude of the
evaluation effort is scaled to the likelihood and severity of potential environmental impacts.

In the general screening process; measured environmental concentrations-are compared to very
conservative Biota Concentration Guides (BCGs). The BCGs were set so that real biota exposed
to such concentrations would not be expected to ever exceed the biota dose limits. Since the
screening limits would be chosen to protect “all biota, everywhere” they would, by their nature
be resmctlve and m many cucumstances conservatxvc with regards to specific environments.

BCGs that are consxdcred to be conservatlvely protecnve of non-human biota Were denved for

~—— — —twenty-three- radxonuchdes —These - radionuclideswereselected because - they - are—relanvely,

common constituents in past radionuclide relcases to the environment from DOE facilities. An
additional set of BCGs will be derived for another set of approxxmately sevcnty radzonuchdes,
for inclusion in the next version of the Technical Standard.

The results. of MCP’s general screemng are shown in Table 3-5. Usmg release rcsults from
calendar year 2002, MCP “passed the site screen.” Values used i in the spreadsheet were obtained
by averaging the maximum mcremental concentrations of apphcable radionuclides in the Great
Miami River and river sediment. The program estimated sediment values if site data were not
available. If plutonium-238 release values are used as the input for plutonium-239 in the
spreadsheet, MCP would still pass the site screen with a sum of fractions of 1.22 x 107,
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- Chapter 3
Table 3-5. Aquatic System Data Entry/BCG Worksheet
MCP CY2002
Aquatic System Data Entry / BCG Worksheet .
: Limits for Water and Sediments in Std Units
Nuclide data WATER SEDIMENT
from single Sediment Water &
Nuclide media or Water Limit Site Partial Limit Site Partial Sediment Sum
co-located pCi/l. Data  Fraction pCilg Data Fraction of Fractions
i samples?
Am-241 4.38E+02 5.15E+03
Ce-144 1.60E+03 2.90E+03
Cs-135 5.37E+02 4.25E+04
Cs-137 4.26E+01 3.12E+03
Co-60 3.76E+03 1.46E+03
Eu-154 2.16E+04 2.57E+03
Eu-155 2.64E+05 3.16E+04 _
H-3 water 2.65E+08 1.34E+03 5.06E-06 3.74E+05 1.34E-03 3.58E-09 5.06E-06
1-129 3.84E+04 2.86E+04
-131 1.37E+04 , 5.49E+03
Pu-239 both 1.87E+02 5.29E-03 2.83E-05 5.86E+03 3,63E-03 6.18E-07 2.90E-05
Ra-226 -1.73E-01 4.32e+00
Ra-228 1.57E-01 3.80E+00 .
Sb-125 3.67E+05 7.03E+03
Sr-90 2.78E+02 5.82E+02
Tc-899 B.67E+05 4.22E+04
Th-232 both 3.04E+02 1.47E-02 4.83E-05 1.30E+03 3.95E-01 3.04E-04 3.52E-04
U-233 water 2.00E+02 9.80E-02 4.91E-04 528E+03 4.90E-03 9.28E-07 4.92E-04
U-234 2.02E+02 5.27E+03 - ‘
U-235 2.17E+02 3.73E+03
U-238 water 2.23E+02 6.40E-02 2.87E-04 249E+03 3.20E-03 1.20E-06 2.88E-04
Zn-65 1.32E+01 1.43E+03
Zr-95 7.33E+03 2.33E+03
donacides mvater B59E-04] | mdomcidesm | [P|3-07E-04]  117E-03
sediment
You have passed the
site screen.
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- Chapter 4

4.0 RADIOLOGICAL ENVIRONMENTAL PROGRAM INFORMATION

MCP activities result in the discharge of radioactive eﬁluents to the air and the Great M1am1 River.
Limits on these ~discharges have been established by DOE and the U. S. EPA. -Releases are
monitored using a network of stack and water sample collection devices. In addition, MCP
maintains an extensive environmental surveillance program to evaluate the impacts from site
effluents on the environment. The environmental surveillance program involves the collection and
analysis of air, water, sediment, groundwater, and foodstuff samples from locations onsite and in
local communities. Data generated from those programs are presented in this Chapter. -

4.1 Radionuclide Releases from MCP
2002 Data

Table 4-1 11sts the quantmes of radlonuclldes released by MCP into the air and water dunng 2002
The unit used to report these quantities is the curie (Ci), 2 unit of radioactivity equal to 3.7 x~ 10'°
disintegrations per second. The quanntxes or activities, shown in Table 4-1 were measured at the
point of release. Information on effluent monitoring systems used to estimate release levels appears
in Section 4.2 of this Chapter.

Table 4-1. Radxologlcal Effluent Data for 2002

Radxonuchde ‘ Released o . Activity, Ci ~MCP Range®, Ci-
Tritium | Air 13x10° 38x10°-13x10°
Water 19 1.7-25
 Plutonium-238 A 44x10°  44x10°-15x10°
‘ Water : 1.7.x10* C12x10%-48x10*
' Plutonium-239,240 Air 30x10° 3.0x10°-42x10%
Water 1.4x10° 14x10°-3.6x10°
Radon-222 Air 50 10-50
Uranium-233,234 Air ~ 12x10° 80x10°-1.9 x 10°
Water 4.1x10* 34x 10“—41::10'4
Uranium-238 Air 8.9x10? 50x10°-1.1x10°®

* Tritium released to air consists of: Tritium oxide, 9.44 x 10° Ci
Elemental tritium, 3.56 x 10> Ci

® Minimum — Maximum (1998-2002)
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4.2 Effluent Monitoring Program

‘Effluent monitoring focuses on releases from the site, i.e., stack and water dxscharges It is MCP’s
policy and philosophy that all releases of eﬂluents from the site are ALARA, that is, As Low As
Reasonably Achievable. Release trends are’ ‘monitored and unexpected increases trigger internal
mvesngatlons Efﬂuent air and Water samplmg locatlons are shown in Flgure 4—1

e ez o et

Apphcable Standards o

Guidelines for concentrations of ‘radionuclides in air are provxded in DOE Order 5400.5 (DOE,
1993a). These guides are based on recommendations in Publications 26 and 30 of the International
Commission on Radiological Protection (ICRP 1977, 1979). The guides for radionuclide
concentrations are referred to as Derived Concentration Guides, or DCGs. The DCG for a
radionuclide is defined as the concentration of that radionuclide in air or water which will result in a
50-year committed effective dose equivalent of 100 mrem (1 mSv) if taken into the body by
inhalation or ingestion during one year of exposure. DCGS for water are included in Appendix A.
,DCGs for air are included in Appendix B. In addition, the NESHAPs radmnuchde regulauons 40
CFR:61, Subpart H) limit offsite doses from alrbome releases from DOE sﬁes (excludmg radon) to
10 mrem effective dose equivalent (EDE) per year.- ‘

Air Emissions

- Stacks through which radionuclides are released are sampled. MCP monitors twelve point sources
for radionuclides, including tritium and isotopes of plutonium and/or uranium. The average annual
concentrations of ‘radionuclide air emissions are shown in Appendix A, Table ‘A-2. Figure 4-2
111nstrates 5-year trends in releases of the radionuclides of pnmary interest, tritium and plutomum-
238. ’ ~

Tritium. In operational areas where a release potential exists, room air and exhaust stacks are
continuously momtored for trittum using strategically placed ionization chambers. These
monitoring systems incorporate alarms and have been placed to help to locate the source if a release
should occur. In most situations, an effluent removal and contamment system can be rehed upon to
prevent or reduce the reiease of tritium to the atmosphere

Plutonium and Uranium. In areas where a release potential exists, ventilation air passes through

one or more HEPA filters before being discharged to the atmosphere. Fixed continuous air samplers
and continuous air monitors with alarm systems are used throughout the operational areas to detect
- airborne plutonium and/or uranium. These monitoring systems have been designed to ensure that
prompt corrective action can be taken to reduce the magnitude of releases to the atmosphere.

4-2
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Radon. Though emission levels are negligible in comparison with natural radon emanation rates, a
radon-222 release rate has been included in the 2002 effluent data (Table 4-1) in the interest of
completeness. Radium-226 was used in past operations and decays to radon-222, which is a gas.
This radon-222 and radon-222 from natural sources is released to the atmosphere from SW
Building, via a small roof vent. The estimated dose to the public from radon, as predicted by
CAPS88-PC, was 0.0077 mrem for 2002.

Tritium and plutonium-238 release rates to the atmosphere have remained relatively constant over
the past five years and well below regulatory thresholds.

Water Releases

Sampling for radionuclides is not required by the NPDES permit; however flow-proportional
samples collected from outfalls 601, 602, 002, and 003 (Figuie 4-1) are analyzed for tritium and
isotopes of plutonium, uranium, and thorium. ‘Samples are collected daily during the work week.

Three 24-hour samples. are . collected -on’ Tuesdays, Wednesdays, and Thursdays. One 96-hour
(weekend) sample is collected each Monday. Samples are-analyzed four times a week for tritium.

Two-week composite samples are analyzed. for lsotopes of piutomum and uranium. The two-week
composite samples are also analyzed quarterly for isotopes of thorium. Average concentrations of
radionuclides in effluent waters are shown in Appendix A, Table'A-3. Figure 4-3 illustrates 5-year
trends in releases of the radionuclides of primary interest, tritiumand plutomum~238 to the Great
Miami River. Radionuclide releases to water in 2002 were consistent with previous years.

Radionuclide concentratxons connnue to be smaﬂ percentages of the respecnve DCGS

4.3 Envu'onmental Occurrences

Under CERCLA and 40 CFR Part 302, reportable quantlty (RQ) le:vels have been establxshed for
radionuclides and other desngnated hazardous substances. If a spill or other inadvertent. release to
the: environment exceeds the RQ, immediate notification of the appropnate federal agencies (e.g.,

National Response Center, EPA, or Coast Guard) is required. No such releases occurred at MCP
during 2002.
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Figure 4-1. Effluent Air and Water Sampling Locations

¥

® Effluent water sampling locations —7

A Effiuent air sampling locations l
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Figure 4-2. Tritium and Plutonium-238 Releases from MCP to the Atmosphere, 1998 —2002 .
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Figure 4-3. Tritium and Plutonium-238 Releases from MCP to the Great Miami River, l
1998 - 2002 ' ,
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Chapter 6

Trend Data for Onsite Production Wells and Seeps -

As previously described in this chapter, trittum and certain VOCs have been observed in
groundwater underlying the site. The seven halogenated solvents typically present in trace
concentrations are carbon tetrachloride, chloroform, cis-1,2-dichloroethene,” Freon,
tetrachloroethene, trichloroethene, and 1,1,1-trichloroethane. Trichloroethene has been the most
prevalent contaminant and, therefore, serves as an “indicator” VOC.

An appropriate onsite indicator well is Production Well 0076 (also referred to as Well 3) because
it serves as the primary source of drinking water for the site. Other important monitoring points
for the evaluation of groundwater conditions are the seeps. Data suggest that Seep 0601 is an
appropriate location for the observation of long-term trends.

Five-year trend data for Production Well 0076 are shown in Figures 6-8 and 6-9 for tritium and
trichloroethene (TCE), respectively. Prior to the start of the pump and treat system and the air
sparge/vapor extraction system, TCE concentrations were 1.5 — 1.8 pg/L. Sumlarly, Figures 6-10
and 6-11 present ﬁve-year trend data for tntmm and tnchloroethene at Seep 0601.

Figure 6-8 mdlcates that tntmm levels in Well 0076 have con51stently averaged near 1 nCv/L.
This value is well below the applicable MCL (20 nCi/L).- Trace concentrations of trichloroethene
have also been observed in Well 0076 (Figure 6-9). However, measured concentrations have
steadily decreased and remained well below the applicable MCL (5 pg/L). From 1993-1996,
trichloroethene levels ranged from 1.5-1.8 pg/L

‘Flgure 6-10 presents tritium concentration data for Seep 0601 Data for the period 1998-2002

show the yearly average for tritium concentrations ranging from approximately 52 nCi/L to 90
nCi/L. Although the average concentrations have varied over the five<year period shown, tritium
values have been consistently near or below the 100 nCi/L level the last five years. As shown in
Figure 6-11, seep 0601 is also characterized by elevated levels of trichloroethene.
Tetrachloroethene has also emerged as a contributor to VOC contamination in this seep.

The average tritium and VOC concentrations have steadily declined as operations continued to be
shutdown and removed. It is expected that these trends will continue downward as cleanup
operations continue and eventually the source in the soil is removed under these buildings. The
risks associated with contamination in the seeps and the appropriate remediation actions will be
evaluated under CERCLA.
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Figure 6-8. Annual Average Tritium Concentration in Production Well 0076, 1998 - 2002
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Figure 6-9. Annual Average Indicator VOC Concentration in Production Well 0076,
1998-2002 D o v
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Figure 6-10. Annual Average Tritium Concentration for Seep 0601, 1998 - 2002
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Figure 6-11. Annual Average Indicator VOC Concentration for Seep 0601, 1998 — 2002
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7.0 QUALITY ASSURANCE PROGRAMS FOR ENVIRONMENTAL DATA

MCP participates ‘in quality assurance (QA) exercises sponsored and/or recognized by the DOE.
Such exercises provide objective evaluations of the validity of the environmental data generated
by MCP. In this Chapter, QA programs involving radiological and nonradlologlcai analyses of a
variety of environmental media are described. In addition to these external QA programs, MCP
performs internal QA studies that make use of reagent blanks, internal standards, and replicate
samples. The environmental manager and staff have developed performance monitoring tools
(“metrics™). The metrics are prepared and reviewed by the Environmental Data Administrator on
a monthly or as-generated basis. The metrics are also reviewed by the Environmental Manager

Trcnds ctf concern are 1dent1ﬁed and brought to the attentmn of Semor Management ‘

Intemal QA Program ’

MCP employs a qua.hty-based approach to environmental data. Such an approach is xmpmnve
because many sample results are at or below the lower detection limit:' QA samples, mcludmg
blanks, standards, and replicates, are routinely analyzed to evaluate analytical bias and precision.
Blank samples are analyzed to verify the absence of excesswe ‘instrument contamination’ or
backgmund {evels. The standard deviation of the blanks is used to calculate the\ lower limit of
detection. - Standards and rephcates are ‘used ‘to evaluate a.nalytlcal bias and precision,
respectlvely QA parameters are closely mcmtored and tracked Dewanons from expected
values result in'a rev1ew of analytlcal protocol

External QA Actlvmes

DOE EML Quahty Assessment Program Twice each year MCP partmpates in DOE’s Office
of Environmental Management, Quality Assessment Program conducted by Environmental
Measurements Laboratory (EML). EML supplies samples containing specific quantities of
radionuclides to each participating lab for radiological analysis. The radionuclides are present as
contaminants on air filters, soil, vegetation, or water. The radionuclide activity present in the
sample is not disclosed to the participating laboratory. A laboratory’s performance is evaluated
by comparing their results with the EML reference values.

In the 2002 EML Performance Evaluation, four environmental media were analyzed. The results
reported by MCP are shown in Table 7-1. EML reference values are also shown. A useful
method of evaluating MCP’s performance is to examine the ratio of MCP’s result to the EML
reference concentration for each environmental mediurn. MCP’s results compared favorably
with DOE (EML) reference values with an overall average ratio of 0.99. All results were deemed
“Acceptable” by DOE.




Quality Assurance Programs._for Environmental Data . . .

DOE MAPEP Quality Assessment Program. The primary objective of the DOE Radiological
and Environmental Sciences Laboratory Mixed Analyte Performance Evaluation Program
(MAPEP) is to foster reliability and credibility for the analytical results used in the decision
making . process, particularly as it relates to. the environment and public. health .and safety.
PMclpatlon in MAPEP reqmres analysns of samples (one water and one soil sample each year)
that contain known concentranons of plutomum and uranjum 1sotopes The results reported by
T "MCPE'"IZOOZ and the correspondmg MAPEP reference valucs are. shown in Table, 7-2. A water
sample was not analyzed in 2082 , § o ‘

NPDES QAPrograiii " _'

National Pollutant Drscharge Ehmmanon System (NPDES) perm1ts are used by the EPA to
regulate discharges of water effluents. The permits limit the concentrations of certain wastewater
constituents to protect the receiving body of water. To ensure that effluent limits .are. not
exceeded, NPDES permits impose strict requirements for effluent characterization. EPA requires
that laboratories performing analyses for NPDES parameters participate in QA exercises. . These
exercxses ensure EPA that the 1aboratones are producmg rehable and accurate data. o .

Dlscharge Momtormg Report (DMR) Qualxty Assessment Program. In 2002 MCP
partmpatcd in the NPDES QA exercise. In this .program, a. contract laboratory supphes water
samples contammg specrﬁc unknown quantities of analytes to participating: laboratones
Laboratories analyze thesé sampies and submrt the results to the contractor The: contractor

evaluates the data based on limits for acceptablhty MCP‘s performance in the NI’DES QA ,

 exercise in 2002 is shown in Table 7-3. Performance evaluation results are placcd in one of four
categories: “acceptable,” “not acceptable,” “cmusable,” or “check for error.” . Six of the. 16
parameters evaluated were rated as “check for error.” This reportmg code is adv1sory, the data

were judged acceptable.
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Table 7-1. DOE EML Quality Assessment Program Results for 2002: Radionuclides in
Environmental Samples .

Sample

v o Ratio
Type * Date _ Radionuclide MCP Result EML® Reference = MCP/EML
Air filters, June Pu-238 0.055 -0.057 0.96-
By/filter Pu-239 0.186 o -0.187 0.99
U-234 0.300 . 0297 1.01
U-238 0.305 0.298 1.02
December Pu-238 0.109 0.119 0.92
Pu-239 0.202 0.206 0.98
U-234 0237 0228 - 1.04
U-238 0.237 0.230 103
Vegetation, June Pu-239 3.000 3.543 085,
Ba/kg : ‘
. . December Pu-239 . 3.650. 3427 1.07
Soil, Bg/kg . June Pu-239 19.204 .19.098 - 1.01 -
' U-234 93.685 93.885 1.00
U-238 100315 “96.778 .04
December’ Pu-239 12.330 12.903 0.96
SR U-234 43.440 42320 1.03
U-238 43.190 44.890 0.96
Water, Bg/L June Tritium 1296.210 '283.700 1.04
it Pu-238 0.498 0.490 1.02
Pu-239 4.125 4219 098
U-234 1.267 1.402 0.90
U-238 1.333 1.381 0.97
December Tritium - 222460 227.300 0.98
Pu-238 3.930 4331 0.91
Pu-239 - 1.960 2.070 0.95
U-234 3.380 3.323 1.02
U-238 3.380 3.370.

1.00

* 1Bq=2.7x 10" Ci

® DOE Environmental Measurements Laboratory (EML)

¢ Data have been rounded.

7-3




Quality 'AssurancenPrograms_\ for Environmental Data

Table 7:2. ‘DOE "MAPEP" Quallty  Assessment Results for 2002: ’Rz_idi(')nu‘clid'es in
Environmental Samples B
Sample ‘Radionuclide .. McCp Reference Acceptable Range
Type UL ’ Result. . . ‘Concentration ' . L
Soil Pu-238 3981 333 233124329
(Bag/kg) “Pu-239/240 75.44 729 51.03 -94.77
U-233,234 237.39 229 160.30 - 297.70
"U-238 231.14 220 154.00 — 286.00
Water® NA

aI-Bq 2.7x10M Ci

® DOE Mixed Analyte Performance Evaluation Program.

° MCP did not analyze a water sample in 2002.

Table 7-3. NPDES DMR Quality Assessment Program Results for 2002

" DMR QA® MCP
Parameter - MCP Reference Performance
Value Value __Evaluation
Trace Metals, pg/1.
Cadmium : 250 279 Check for error
Chromium 304 335 ‘Check for error
Copper 480 529 Check for.error
Lead 252 266 Acceptable
Mercury 6.80 7.57 Acceptable
Selenium 257 280 Acceptable
Sllver 210 220 Acceptable
Zinc - 403 439 Check for error
Miscellaneous, mg/L i
Total residual chlorine- 1.56 1.51 Acceptable
Cyanide, total 0.276 0.279 Acceptable
PH, standard units 5.57 5.60 Acceptable
Total suspended solids 384 4171 Acceptable
Oil and grease - 240 28.0 Acceptable
Demand, mg/L ) o
Chemical oxygen demand 69.8 59.9 ~ Check for error
Carbonaceous biochemical 440 321 " Check for error
oxygen demand o
Nutrients, mg/L
Ammonia as N 6.78 7.79 Acceptable

® EPA Discharge Monitorihg Report Quality Assurance Program.,
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APPENDIX A
* RADIOLOGICAL RELEASE RESULTS

Effluent monitoring focuses on releases from the site, i.e., stack and liquid (wastewater) discharges.
Tables summarizing monitoring results from 2002 are presented in this Appendix. The tables show
the average concentration and a comparison to a DOE standard when applicable. For such releases,
DCG values are provided for comparative purposes. :

o



RadiOIog‘ical Release Results. . .. .

Table A-1. Radiological Effluent Data for 2002 -

Radionuclide Releasedto = Activity, Ci” MCP Range®, Ci
Trittum - Air - 13x10%® 3.8x10°-1.3x10°
' : Water 7 1.9 ' 1 7 25
Plutonium-238 Air - 4.4x10° - 44x% 10'6 ~15x 10'5
Water 1.7x 107 1.2x10%-48x 10"
Plutonium-239,240 Air 3.0x 107 3.0x10%-42x10%
Water 1.4x10% 1.4x10°-3.6x10°
Radon-222 Air 5.0 1.0-50
Uranium-233,234 Air 1.2x10% 8.0x10°-1.9 x10°®
Water 4.1x 10 34x10%-4.1x10%
Uranium-238 Air 89x 107 50x10°-1.1x10°%

2 Tnnum released to air consists of Tritium oxide, 9.44 x 10* Ci
Elemental tritium, 3.56 x 10 Ci
® Minimum — Maximum (CY 1998 — CY2002)
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Appendix A

Table A-2. Average Annual Concentration of Radionuclide Air Emissions in 2002,

- Stack*. - o “Radionuclide Average Concentration

B (uCi/mL)

HH  Tritium 1.89 x 10
NCDPF Tritium 5.21x107
SM/PP Pu-238 9.12x 10°%
Pu-239,240 484 x 107"

U-233,234 1.82 x10™®

U-238 7.01 x10
SW-1CN Tritium 6.20 x 107
Pu-238 2.19x 108

Pu-239,240 7.53x 107"

U-233,234 6.85x 10°'%

U-238 7.19x 107

T-West Tritium 1.90 x 107
Pu-238 2.15x 1076

Pu-239,240 3.30x 10

U-233,234 3.59 x 1078

U-238 3.42x 10"

- T-East Tritium 2.94x 107
HEFS Tritium 8.54 x 107
Pu-238 1.59x 10°®

Pu-239,240 1.81 x 1078

U-233,234 1.00 x 1078

U-238 839 x 1077

WDA Tritium 1.20x 10°

Pu-238 9.40 x 107

Pu-239,240 2.88x 107

U-233,234 173 x 1078

U-238 1.07 x 107®

WDSS Pu-238 1.97x 107

Pu-239,240 8.75x 10
Building 22 Tritium 3.02x 107
Building 23 Tritium 2.25x 107
CWPF Tritium 144 x 107

Pu-238 3.78x 107"

Pu-239,240 1.36x 107®

U-233,234 3.34x 107"

U-238 2.58 x 10

* Sampling locations shown in Figure 4-1.




Radiological Release Results. . .. . ... .. .. .
Table A-3. Average Annual Concentration of Radionuclides in Water Effluents in 2002 , I
Outfall* ' " Radionuclide " "Average Concentration Averagg as a Percent I
. . . e e (uCi/mL),«. e e ﬂ.\..“of,DOE.DCGa
602 Tritium 2.80 % 10% 0.14 l
. Pu-238 2.29x10° 574 -
Pu-239,240 3.43x 10" 0.11
U-233,234 1 203x10° 0.41
Th-228 - 7.16x 10 0.02 l
Th-230 8.34x 10" 0.03
Th-232 5.60x 1072 0.001
002 Tritium 2.04x 10 0.10 .
Pu-238 2.11x 1070 0.53
Pu-239,240 1.01 x 1072 0.003
U-233,234 4.72x 107 0.09 l
Th-228 235x 107" 0.006
Th-230 8.56 x 1072 0.003 ‘
Th-232 1.63x 10" 0.03 l
601 Tritium 5.75x10° 0.29
Pu-238 7.18x 1072 0.02 l
Pu-239,240 1.13x 107 " 0.004
U-233,234 3.69x 10" 0.07
T‘h_228 £ 2 4 *%
Th-230 ** 3+ l
Th-232 120x 10" 0.002
003 Tritium 1.55x 10 008 I
Pu-238 1.51x 10™! 0.038 '
Pu-239,240 1.54 x 1072 0.005
U-233,234 424 x 10 . 0.08
Th-228 1.13x 10" 0.003 l
Th_230 *%k *x
Th-232 3.00x 10™ 0.006 _ '
® DOE DCG values in water:
Tritium =2 x 10~ pCi/mL l—
Pu-238=4x 10°® uCi/mL
Pu-239,240 = 3 x 10 pCi/mL
U-233,234=5 x 107 uCi/mL
Th-228 =4 x 107 uCi/mL l

Th-230 =3 x 107 pCi/mL
Th-232=5x 10 uCi/mL

* Sampling locations shown on Figure 4-1.
** Average at or below reagent blanks.
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- APPENDIX B

ENVIRONMENTAL SURVEILLANCE PROGRAM RESULTS’

The environmental surveillance program focuses on environmental conditions in the area
surrounding the site and in local communities. Tables summarizing monitoring results from
2002 are presented in this Appendix. In a number of the tables, results are presented as
“incremental concentrations.”  The designation indicates that an average background
concentration, or “environmental” concentration, has been subtracted from those values.
Therefore, incremental concentrations represent estimates of MCP’s contribution to the
radionuclide content of an environmental sample. Environmental concentrations are shown in
Table B-1. Environmental sampling results are organized into tables showing: ’

number of samples analyzed during the year,
minimum concentration measured,

maximum concentration measured,

average value with error limits, and, when appropriate,
a comparison to a DOE or EPA standard.

e e o © o




Environmental Surveillance Program Results

Table B-1. Environmental Concentrations of Radionuclides in Sample Media in 2002

Radionuclide =~ =~ "% .7 Numberof - *- Average

- Unit of Measure
Samples Concentration®
Ambient air’® ‘
 Tritium oxide 50 7.38+3.32 © 102 pCi/mL -
~Plutonium-238 . 4 ND . 10" uCi/mL
" Plutonium-239,240 4 027+0.21 - 10"® uCi/mL
Thorium-238 4 10.01 £ 17.65 10" pCi/mL
" Thorium-230 4 14.17 £26.98 10™"® uCi/mL
Thorium-232 4 8.89 % 14.70 10" pCi/mL
River water® R
Tritium 12 .. ND 10 uCi/mL
Plutonium-238 12 4.70+10.72 10" uCi/mL
Plutonium-239,240 12 0.61+3.04 10" pCi/mL
Uranium-233,234 12 0.83+0.14 10® iCi/mL
Uranium-238 12 0.79+0:16 -~  10° pCifmL
Thorium-228 5 17.08 £22.29 - 102 uCi/mL
Thorium-230 5 14.60 +27.44 1072 uCi/mL
Thorium-232 5 4.92+14.44 10" uCi/mL
Pond water®
Tritium 1 ND 10 uCi/mL
Plutonium-238 1 0.40£2.87 10" pCi/mL
Plutonium-239,240 1 ND 1072 pCymL
Sediment
Plutonium-238 in river sediment’ 3 2.10+9.04 » 10° uCi/g
Plutonium-239,240 in river sediment® 3 2.63+7.30 10° uCi/g
Thorium-228 in river sediment® 3 228.83 +£77.12 10 pCi/g
Thorium-230 in river sediment® 3 545.47 £178.62 10° uCi/g
Thorium-232 in river sediment’ 3 273.77 £ 145.33 10 uCi/g
Foodstuffs’
Tritium in vegetation 1 0.11+£0.02 10 uCi/g
Plutonium-238 in vegetation 1 ND 10" uCi/g
Plutonium-239,240 in vegetation 1 ND 10”° uCi/g

2 Error limits are estimates of the standard error or estimated error at the 95% confidence level.

b-Measured 28 mi (45 km) northwest of MCP: —
¢ Measured 25 mi (40 km) upstream of MCP on the Great Miami River.

4 Measured 25 mi (40 km) northwest of MCP.

¢ Measured 30 mi (48 km) north of MCP.

ND indicates that concentration was not detectable above the average instrument background or reagent blanks..
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l Table B-2. Incremental Concentrations® of Tritium Oxide in Air in 2002
' Number ' Tritium Oxide N - Averageasa
of . _ . L 10PuCimL. - percentof
Location* - Samples ~ * Minimum " Maximum  Average™ | .- DOE DCGe
I Offsite
101 50 e 64.75 3.96+5.02 : 0.004
. 102 50 - e 52.24 - 6.141£5.30 0.006
103 50 - e 104.05 342x6.25 0.003
104 49 e 42.04 0.11 %435 0.0001
' 105 50 e 26.67 e e
1m 50 e 21.38 e e
l 12 . - 48 e 16.78 e e
115 49 e 15.93 e A e
118 ) 50 € 44.59 0.54£4.20 0.0005
l 124 49 e 7909  669%573 0.007
CLN . 50 e 4655 223+498 0.002
' 212 29 e 226.74 13.14 £16.32 0.01
217 29 e 29.94 0.13 +4.62 . 0.0001
l Onmnsite . A
, 211 31 e - 24.12 4.10+4.63 0.004
' 213 : 50 e 26.94 - 483+413 0.005
214 3 29 e 60:18 2.89+6.08 0.003
215 50 [ 134.45 1131x7.12 0.01
' 216 49 e 38.04 2.09 +4.31 . .0.002.
218 51 e 3231 160451 0002
l * Average environmental level shown in Table B 1 subtracted from the data. C
b Error limits are estimates of the standard error of the estimated mean at the 95% confidence 1eve1
. ¢ LDL for tritium in offsite air is 48 x 10" uCi/mL, except for samplers 212 and 217. The LDL for tritium in
onsite air, including samplers 212 and 217, is 28 x 10”2 uC/mL. The LDL for sampler 211 ‘
is 31 x 102 uC¥/mL. These differences are due to different calculation methods and propagation of
' standard deviations due to the number of bubblers in series.
¢ DOE DCG for tritium oxide in air is 100,000 x 102 pCi/mL. -
¢ Below environmental level.
l * Onsite sampling locations shown on Figure 4-4. Offsite sampling locations shown on Figure 4-5.
!



Environmental Surveillance Program Results

Table B-3. Concentrations® of Plutoniam-238 in Airin'2002

P T

Number

; Plutomum~238

Averageasa
) of 10718 pCi/mL percent of
Location* ., Samplés =~ . Minimiim™” .. .Maxxmmn T Average™® DOE DCG*
Offsite R e e , U B
R 4 e 0.20 0.07 £0.19 0.0002
102 4 029 1.76 0.77+1.10 0.003
103 4 - 029 0.53 0.41 £0.17 0.001
104 12 e 1.73 0.33 +0.36 0.001
105 4 e 0.15 0.04 £0.16 0.0001
111 4 e 0.09 0.01 £0.13 0.00003
112 4 e 0.05 e e
115 4 e 0.08 € e
118 4 0.05 0.38 0.17£0.26 0.0006
124 12 e . 268 1.10 £0.50 0.004
CLN 12 0.08 . 2.02 0.63 £0.38 0.002
212 12 0.23 429 1.57£0.79 0.005
217 12 e 1.68 0274032 0.0009
Onsite .
211 12 0.98 9.05 3.06 £1.33 0.01
213 12 1.41 13.85 492 +2.57 0.02
214 12 0.48 61.48 9.37 +10.66 0.03
215 12 - 021 1137 211217 0.007
215T 12 0.24 8.38 2.18%1.59 0.007
216 12 0.79 - 11.88 3.76 £2.28 0.01
218 12 - 007 2631 508 +5.88 : 0.02

2 Average environmental level below reagent blanks )
® Error limits are estimates of the standard error of the estimated mean at the 95% confidence level.

© LDL for monthly values is 0.6 x 10 "'* uCi/mL, for quarterly values the LDL is 0.2 10 8 prme
¢ DOE DCG for piutomum-238 in air is 3() 000 x:10 *¥: LLCIz‘mL : .
¢ Below reagent blanks.- S

T = Supplemental sampling height (Zm)

* Offsite samplmg locations:shown on Fxgure 4-4, Onsxte samplmg locanons shown on Flgure 4—5
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Table B4. Incremental Concentrations® of Plutonium-239,240 in Air in 2002

Average asa

Number Plutonium-239,240
. of - 107 uCi/mL percent of
Location* Samples Minimum  Maximum Average’™® DOE DCG?
Offsite
101 4 e e € e
102 4 e 0.35 e e
103 4 e 0.15 e e
104 12 e 0.68 "0.18+0.28 0.0009
105 4 e e e e
111 4 e g € e
112 4 e e e e
115 : -4 e e e : e
118 - 4 e 0.14 0.05 £ 0.28 0.0003
124 12 . e 0.25. e e
.CLN 12 e 0.84 - 0.13+0.28 0.0007
212 12 e 1.03 0.20 +0.36 0.001
217 12 e 0.83 0.19+0.30 0.001
Onsite A
211 12 e 0.75 0.11£0.28 0.0006
213 12 e 1.58 " 0.30£0.38 0.002
214 12 e 1.69 0.27 +£0.40 0.001
215 - 12 e 1.36 0:19+0.36° 0.001 "
215T 12 e 1.11 0.19+0.33 0.001
216 12 e 171 - 033+048 0.002
218 . . . 12 e 0.73 -0.19+0.30 L - 0.001 -

* Average environmental level shown in Table B-1 subtracted from the data.
® Error limits are estimates of the standard error of the estimated mean at the 95% confidence level.

® LDL for monthly values is 0.6 x 10 '® uCi/mL, for quarterly values the LDL is 0.1 x 10 ™® pCi/mL.

¢ DOE DCG for plutonium-239,240 in air is 20,000 x 10 "'® pCi/mL.
¢ Below environmental level.

T = Supplemental sarpling height (2m).
* Onsite sampling locations shown on Figure 4-4. Offsite sampling locations. shown on Figure 4-5.
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Table B-5. Incremental Concentrations® of Thorium-228, Thonum~230 ‘and Thonum«232

in. Alrm2002 . . e
Number S " Thorium-228 Average as a
of o e 107 pCifmL - - percentof
Location* - Samples - ‘Minimum Maximum  Average® - - DOE DCG’
Offsite - . S v
124 12 g 1.99 g g
Onsite
213 12 g 6.43 g g
215T o 12 g 291 g g
216 12 g 9.39 g ; g
218 12 g 2742 0.55+18.08 . 0.001
Number N Thorium-230 ‘ Average as a
~ of 10" pCi/mL ‘ percent of
Location®* Samples Minirmum . Maximum A\«f:rage"‘d DOE DCG!
Offsite | |
124 12 g g o g g
Onsite '
213 12 g 0.51 g g
215T 12 g 2.74 g g
216 - 12 .8 3.67 g g
218 12 g 18.50 g g
_Number — °° Thorium-232 = - ) Averageasa
of 10" uCifmL percent of
Location* Samples " Minimum Maximum Average™® DOE DCG®
Offsite ) S '
24 2. g o 205 g g
Onsite R S
213 ' 12 g 5.46 g g
215T 12 g 322 g g
216 12 g 6.72 ' g g
218 12 g 23.34 0:30.£15.73 0.004-

 Average environmental level shown'in Table B-1 subtracted from the data.
® Error limits are estimates of the standard error of the estimated mean at the 95% confidence level.

" LDL for Th-228 for monthly values is 0.7 x 10™"® pCi/mL, for quarterly values the LDL is 0.3 x 10"® uC¥/mL.
4 LDL for Th-230 for monthly values is 1.3 x 10" uCi/mL, for quarterly values the LDL is 0.3 x 10™'® pCi/mL.
¢ LDL for Th-232 for monthly values is 0.5 x 10"® uCi/mL, for quarterly values the LDL is 0.1 x 10" pCi/mL.
f DOE DCG for thorium-228 and thorium-230 in air is 40,000 x 10""® uCi/mL. The DOE DGC for thorium-232

in air is 7,000 x 10" pCi/mL.
£ Below environmental level.
T = Supplemental sampling height (2m).
* Offsite sampling locations shown on Figure 4-4. Onsﬁe sampling locations shown on Figure 4-5.

B-6



- .

Appendzx B

Table B-6. Concentrations® of Tritium in the Great Miami River and. Stream in 2002

Number Tritium Average as a
of 10 uCi/mL Percent of
Location* Samples Minimum __Maximum Average™® DOE DCG*
2 12 e 0.31 e . e
4 12 € 0.74 e €
5 12 e 0.17 e S
7 12 0.32 597 330+ 1.18 0.17
8 12 e ‘ 048 e . e
12 € 039 0.16 £0.10 - 0.008

Mound Ave Storm

® Average environmental 1ével below reagent blanks.

® Error limits are estimates of the standard error of the estimated mean at the 95 % confidence level.
¢ LDL for tritium in water is 0.52 x 10 uCi/mL.
4 DOE DCG for tritium in water is 2,000 x 10 pCi/mL.
¢ Below reagent blanks.
* Sampling locations shown on Figure 4-7.

Table B-7. Incremental Concentrations” of Plutomum—238 m the Great Miami vaer in

2002
Number Plutonium-238 - ‘Averageasa
of 1072 uCi/mL . percent of
Location* Samples Minimum Maximum Average™® DOE DCG*®
2 12 e 18.40 e e
4 12 e 203.50 22.21+39.76 0.06
5 12 2 53.10 1.57+17.82 0.004
7 12 e 100.40 20.18 £22.97 0.05
8 12 e 98.10 13.58£2721- . 0.03

* Average environmental level shown in Table B-1 subtracted from the data.

® Error limits are estimates of the standard error of the estimated mean at the 95 % confidence level.
¢ LDL for plutonium-238 in river water (including suspended sediment) is 47.3 x 10" pCi/mL.

¢ DOE DCG for plutonium-238 in water is 40,000 x 10" pCi/mL.
° Below environmental level.

* Sampling locations shown on Figure 4-7.
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Table B-S Incremental Concentratmns of Plutomum—239,240 in the Great Mlaim Rmer in

2002
Number Plutonium-239,240 Averageasa
of . ~ 1072 pCi/mL percent of -
Location* ~  Samples . _ Minimum . Maximum . .  Average”” . . DOEDCGY . ..
2 12 ° s4 e T e
4 127 e 8.09 057%3.76 T 0002
5 12 e 479 e .. e
7 12 e 3.29 e e
8 12 e 4.79 e e

* Average enwmnmemal level shown in Table B-1 subtracted from the data. o
b Error limits are estimates of the standard error of the estimated mean at the 95 % conﬁdence Ievel

° LDL for plutonium-239,240 in river water (mcludmg suspended sediment) is 203 x 10 2 uCUmL

4 DOEDCG for plutonium-239,240 in water is 30,000 x- 10 12 CimL.

* Below envxronmental level.. .

* Samplmg locations shown on Fxgure 4-7,
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Table B-9. Incremental Concentrations® of - Uramum—233,234 and Uranium-238 in the
Great Miami Rlver in 2002
Number Urﬁﬂium—233,234 Average as a
- of - 10° uCi/mL B percent of
Location* Samples . Minimum' M_aximum A Ayerage"’° DOE D(;Gd
2 12 e 0.07 e e
4 12 e 0.10 e €
5 12 e 0.27 € e -
7 12 € e € e
8 12 e 0.05 e e
Number - . "Uraruur(r;:238 j o .Aver;g.e asa
of 10° uCi/mL percent of
Location* Samples Minimum .- Maximum Average™® DOE DCG*
2 12 e - e € e
4 12 e - 0.08 e e
5 12 e 016 e e
7 12 e e € €
8 e e

12 e L7008

2 Avérage environmental level shown in Table B-1 subtracted from the data.
® Error limits are estimates of the standard error of the estimated mean at the 95 % confidence level.
¢ LDL for uranium-233,234 and uramurn—238 is 0.05x 10 uCi/mlL and 0.03x10° uCi/mL, respectively.

‘DOE DCG for uranium-233,234 in water is 500 x 10 qu/mL The DOE DCG for uranium-238 in water is

600 x 10”° pCi/mL.
© Below environmental level.

* Sampling locations shown on Figure 4-7.
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Table B-10.’ Incremental Concentratlons of Thormm-228 Thorlum-230 and Thonum—
232 in the Great Miami River in 2002 B

R .Thorium-228. .
Number Value >>¢ Averageasa
. of 10"? uCi/mL . percent of
Location*- Samples Minimum .. - Maximum .Average DOE DVCG‘l
2 S e 30.62. .. +3.96+30.48. . 0.001 .
4 5 e 8.82 e e
5 5 e 22.02 e e
7 5 e 19.92 e e
8 5 € e e €
Thorium-230
Number Value*>* Average as a
of 1072 uCi/mL percent of
Location®  Samples ~  Minimum  Maximum  Average _  DOEDCG’
2. 5 e . -+18.40 e e
4 5 e - 2840 e e
5 . 5 e 43.00 € e
7 5 e 3640 1428 +3843 0.005
8 5 e 5.40 e [
Thorium-232
Number . Value*®* Average as a
of "~ 102 uCi/mL percent of
Location* Samples Minimum Maxnmum ~ Average DOE DCGd _
2 5 e 2308 1.88%20.90 ~0.004
4 E e 608 3.02+1497 0.006
5 5 e 1508 3161870 0.006
7 5 e 19.08 el e
8 5 e 10.08 0.14£17.02 © 0.0003

® Avérage environmental level shown in Table B-1 subtracted from the data.”

Y Error limits are estimates of the standard error of the estimated mean at the 95% confidence level.
¢ LDL for thorium-228 in river water is 31.7 x 10”2 uCi/mL. The LDL for thorium-230 in river water is 64.9 x
102 uCi/mL. The LDL for thorium-232 in river water is 22.1 x 10”2 pCi/mL.

4 DOE DCG for thorium-228 in water is 400,000 x 10" uCi/mL. DOE DCG for thorium-230 in water is 300,000
x 102 uCi/mL. DOE DCG for thorium-232 in water is 50,000 x 10" uCi/mL.
¢ Below environmental level.

* Sampling locations shown on Figure 4-7.
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Table B-11. Concentrations® of Tritium in Pond Water in 2002

Number Tritium Valueasa
.of Value®® . percent of
Location* Samples 10° uCimL DOE DCG*

11 1 €. e )
12 1 e : e
14 1 e e
15 1 0.01+0.05 ©0.0005
17 1 e e
18 1 e e

* Average environmental level below reagent blanks.
® Estimated error at the 95% confidence level.
¢ LDL for tritium in pond water is 0.52 x 10 uCi/mL.
¢ DOE DCG for tritium in water is 2,000 x 10 uCi/mL.
¢ Below reagent blanks x

- * Sampling locations shown on Figure 4-7.

Table B-12. Incremental Concentrations® of Plutonium-238 in Pond Water in 2002

Number Plutonium-238 Value asa
of Value>* percent of
Location* Samples 10" uCi/mL DOE DCG*®
11 1 ‘ e e
12 1 e e
14 1 € e
15 1 1.60 +3.46 0.004
17 1 530+£3.92 0.01
18 1 3.10+3.61 0.008

* Average environmental level shown in Table B-1 subtracted from the data.
® Estimated error at the 95% confidence level.

© LDL for plutonium-238 in pond water is 47.3 x 102 pC/mL.

¢ DOE DCG for plutonium-238 in water is 40,000 x 10" pCi/mL.

¢ Below environmental level.

* Sampling locations shown on Figure 4-7.
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Table B-13. Concentrations® of Plutonium-239,240 in Pond Water in 2002

Number Plutonium-239,240 Valueasa
e - ] of Value®™® Percent of
. Location* Samples 102 uCirmL DOE DCG®
11 1 ©.2.00%£1.33 ~0.007
12 1 e e
14 1 : e €
15 1 e ‘ €
17 1 3.90£2.60 S 001
18 1

190127 oo 0,006

* Average environmental level below. reagent*blanks.

® Estimated error at the 95% confidence level.

° LDL for plutonium-239,240 in pond water is 20.3.x 10" uc;me

¢ DOE DCG for plutomum-239 240 in water is 30,000 x 10 12 *pCifmL.
| ©Below reagent blanks.

* Sampling locations shown on Figure 4-7.

B-12

+ ‘

L

-‘



- - - - - n — - " ]
fh

s

Appendix B
Table B-14. IncrementalAConce“l,ltrationsa of Plutonium-238 in River and Stream Sediments
in 2002
Number- Plutonium-238
of 10”° uCi/g
Location* Samples Minimum Maximum Average™*
2 3 0.70 _ 5.00 2.63+10.54
4 3 71.90 291.10 171.97 £275.50
5 3 d 18.90 5.77+29.84
7 3 170.90 640.90 439,40 + 601.42
8 3 50.90 724.90 357.37 £847.52
Mound Ave Storm 3 28.00 84.90 58.27 £71.68

® Average environmental level shown in Table B-1 subtracted from the data.

® Error limits are estimates of the standard error of the estimated mean at the 95%confidence level.
¢ LDL for plutonium-238 in river sediment is 28.1 x 10” uCi/g.

¢ Below environménfal level.

* Sampling locations shown on Figure 4-7.

Table B-15. Incremental Concentrations” of Plutonium-239,240 in River and Stream

Sediments in 2002 -
Number . . . e Plutonium-239,240
© of 10° uCi/g
Location* Samples Minimum Maximum Average™®
2 3 d 2.07 d
4 3 1.47 ' 2.97 1 2.13+7.54
5 3 d d
7 3 d 5.47 _ 1.63+11.02
8 3 d 1.87 d
Mound Ave Storm 3 3.47 9.37 6.17+10.40

 Average environmental level shown in Table B-1 subtracted from the data. .

® Error limits are estimat_e§ of the standard error of the estimated mean at the 95% confidence level.
¢ LDL for plutonium-239, 240 in river sediment is 18.9 x 10” uCi/g.

¢ Below environmental level.

* Sampling locations shown on Figure 4-7.
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Envirorimental Surveillance Program Results .

Table B-16. Incrémental Concentratlons ‘of Thorium-228, Thonum—230 and Thonum—232
in River and Stream Sediments in 2002

Number ' ‘ Thorium-228
R ~of. . L _ 10 pCi/g
Location* Samples Minimum © Maximum =~ Average™®
2 013 0.26 0.19+0.19
4 3 0.17 0.40 0.26 £0.32
5 3 0.18 0.35 0.25+0.22
7 3 0.15 0.38 0.27+0.30
'8 3 010 0.18 0.15£0.13
Mound Ave Storm 3 0.19 0%0  o049%091
Number ce *. . ‘Thorium-230. -
of _ 10 uCilg
Location* Samples Minimum Maximum Average™
2 3 0.07 0.31 , 0.19.£0.35
4 3 027 0.68 0.43 +0.58
5 3 0.27 051 T 037+036
7. 3 0.12 : 067 . 0:40+0.71
8 3 0.07 025 . 0.17£029
Mound Ave Storm 3. ..0.03 053 . .. . 023+068 . .
Number : © " Thorium-232
of o 10 uCi/g
" Location* ~ ~  Samples =~ Minimum Maximumi = Average™®
2 3 0.13 026 0.18+0.22
4 3 0.12 039 0.22 +0.40
s - 3 0.19 0.26 02308 o
7 3 0.07 0.46 0.26 £ 0.50
8 3 0.03 ' 022 0.12+0.28
Mound Ave Storm 3 0.14 078 . 043081

? Average environmental level shown in Table B-1 subtracted from the data.
® Error limits are estimates of the standard error - of the estlmated mean at the 95% conﬁdence level.

© LDL for thorium-228 in river sediment is 0 05 x 10% pCl/g 'The LDL for thorium-230 in river sedlment is 0.06
x 10° uCi/g. The LDL for thorium-232 in river sediment is 0.02 x 10 pCi/g.

¢ Below environmental level.

* Sampling locations shown on Figure 4-7.
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- Appendix B
Table B-17. Incremental Concentrations® of Tritium in Foodstuffs® in 2002
Number Tritium
~of ' _ 10° uCi/g

Location Samples  Value® Minimum  Maximum Average™

Franklin 1 f

Germantown V 1 ' f

Miamisburg 5 003 0.48 023022

Springboro o 1 S f‘ ‘

* The environmental level shown in Table B-1 subtracted from the data.

b Tomato samples were analyzed. A

¢ In cases where only one sample was collected minimum, maximum, and average values do not apply
¢ Error limits are estimated error at the 95% confidence level.

¢ The LDL for tritium in fooésmﬁ‘s is1.7x 1()‘6 p.Cu’g

 Below environmental level.
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 Environmental Surveillance Program Results .

Table B-18. Conceptraﬁqnsf‘ of _P!ytpnigmfZZ}S_ in Fooq§tqffs_'f ip 2_002

Number

Plutonium-238

of - 10° pCilg
Location Samples .. .. .:Value®.. . Minimum. . Maximum A”v_erage‘Le
GermanioWn 1 f
Miamisburg 2 f - 0.20 0.10£0.02

® The environmental level below instrument background -
® Potato samples were analyzed.

¢ In cases where only one sample was collected, minimum, maximum, and average values do not apply

4 Error limits are the estimated error at the 95% confidence level:

¢ The LDL for plutonium-238 in foodstuffs is 2.2 x 10” pCl/g
f Below instrument background. .

Table B-19. Concentrations® of Plutonium_-239‘,240 i.xliFoagiétﬁfbe in 2002

Plutonium-239,240

Number
of 10° uCi/g
Location Samples Value® Minimum  Maximum Average‘te
Franklin 1 f
Germantown 1 f
Miamisburg 2 f 0.20 0.10+0.02

* The environmental level below instrument background.
® Potato samples were analyzed.

© In cases where only one sample was collected, minimum, maxunum, and average values do not apply.

9 Error limits are the estimated error at the 95% confidence level.

° The.LDL for plutonium=239,240 in foodstuffs is 1.3 x 10° pCi/g..

f Below instrument background.
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APPENDIX C

NONRADIOLOGICAL MONITORING RESULTS

Effluent and environmental samples are analyzed for nonradiological parameters. Tables
summarizing monitoring results from 2002 are presented in this Appendix. Nonradiological
airborne effluent rates are calculated using a mass balance approach and the annual emission rate
is reported as a percent of the applicable EPA standard. The remainder of the tables show:

number of samples analyzed during the year,
minimum concentration measured,
maximum concentration measured,

average value, and, when appropriate,

a comparison to a DOE or EPA standard.

Table C-1. Nonradiological Air Emissions Data for 2002

Pollutant Emission Rate (tons/yr) b Emission Threshold . % of Standard

' : ‘ Limit (tons/yr) * :
Total suspended 15.3 100 - . - 153
particulates ‘ : ' C
Sulfur dioxide 0.2 100 02
Nitrogen oxides 12.8 100 12.8
Organic compounds 0.9 100 0.9
Carbon monoxide 35 100 35

? Threshold limits defined in 40 CFR Part 70 and Ohio Administrative Code 3745-77, Title V Permits
® Emission rates are calculated using a material balance approach or AP-42 (EPA, 1985) emission factors.




Nonradiological Monitoring Results

Table C-2. 2002 Particulate Air Concentrations

" . -Number Particulate Concentration - Arithmetic
Sampling of (ng/m’) Average >
Location* Samples Minimum Maximum (ug/ms)
Offsnte o , -
~ 101 50 15 45 - 272
102. 50 10 - 131 T24%5
. 103 50 12 - . 43 232
104 50 1. 49 263
105 50 7 37 2142
111 . 48 18 - 620 33%3
12 46 12 86 L 27%3
115 50 11 46 S 232
118 50 7 37 T22%2 0
119°¢ 50 12 185 T 32+8
124 50 13 48 125%2
CLN 50 8 55 32+2
212 51 13 40 25+£2
217 47 15 39 262
Onsite
211 51 15 171 . 35+6
o213 51 16 .57 . . 303
214 49 11 59 28+3
215 50 9 58 28+3
215T¢ 51 17 72 30+3
216 48 17 .69 354
218 51 12 188 318

b
¢
d

* Sampling locations shown on Figures 4-4 and 4-5 for onsite and offsxte sampling stations, re ectlvel
pling gur ampling Sp! y.

Values are weekly averages. Error lumts are estxmates of the standard error of the estlmated mean at the

95% confidence level.

Ohio ambient air quality standard is 50 pg/m’, annual anthmenc mean (OAC 3745-17-02).

Backgromd location.

215T is an additional particulate air sampler located at station 215..
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¢ Limit n/a if > 0.25 inches of rainfall 2 days during the week. = ND = below mininmum detection limit.
¢ Summer months only (May 1 through October 31). MGD = million gallons per day.

Average reported as a geometric mean. n/a = not applicable, no permit limits.

_Appendix C
Table C-3. NPDES Permit and ATD Data for 2002
_ NPDES Permit Limit
o “No. of ' " Anntial = Highest " Monthly
Sampling Location * Samples Minimum  Maximum  Average  Monthly Daily Average
Average
Outfall 601 Parameters '

-Flow rate, MGD - - - a - 0.009 0.132 -0.039- - 0.053- n/a ‘n/a
PH, s.u. 202 7.09 8.72 7.95 812 6590 n/a
Chlorine: total *, mg/L 103 <0.01 <0.01 <0.01 <0.01 wa /a
Suspended solids, mg/L ' 105 <1 42 12 20 30 15
Fecal coliform *, 1/100mL 27 1 170 8¢ 21°¢ 2000 1000
Ammonia, mg/L as N 27 <0.30 1.09 <0.30 0.55 n/a n/a
CBOD; mg/L 105 <4 20.0 <4 42 15 10
Oil and grease ', mgl. 4 <5 <5 <5 <s na n/a
Cadmium, pg/L. \ 13 < < 1 <1 <1 n/a n/a

- Chromiur, pg/L 13 <2 4.0 <20 40 n/a na
Copper, gL 13 190 42.7 29.3 4217 n/a n/a
Nickel, pg/L : 13 <5 66 <5 66 /a ‘n/a
Lead, pg/L 13 <1 2.5 <1 25 ‘n/a n/a
Zinc, pg/L 13 <50 86 <50 86 n/a n/a
VOCs ¥ 4 ND 62 16 62 n/a n/a
Outfall 602 Parameters
Flow rate, MGD a 0.000 0.197 0016 0.069 n/a a
PH, s.. " 58 6.50 8.72 7.76 843 6590 n/a
Suspended solids *, mg/L 57 <1 450~ 99 20.4 45 30
Chemical oxygen demand, mg/L 58 <1 543 41 181 n/a n/a
Qil and grease, mg/L 12 <5 6 <5 6 10 n/a
* Continuous. ' Chloroform results reported (no other compounds detected).
® Quarterly samples collected in Mar., Jun., Aug., Dec. * Sampling locations shown on Figure 5-1.

- C3



Nonradiological Monitoring Results .
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_Table C-3. NPDES Permit and ATD Data for 2002 (continued)

o

1,

o  NPDES Permit Limit
e Noof . . Amual  Highest —  Monthly '
Sampling Location* Samples  Minimum  Maximum Average  Monthly . Daily = Average

: Average ' ’ k

Outfall 002 Parameters o _ l

Flow rate, MGD | 2 0.008 4584 0459 082  wa na i

PH, s.. 53 7.05 872 789 812 6590  wa l

Suspended solids *, mg/L 53 1.5 450 . 117 21 45 30 :

Outf;tll 001 Pafﬁx_neters _ ‘ . .

Flow rate, MGD R a 0.009 0247 0049 009  wa na

pH, su | 40 7.55 8.72 8.16 850 6590 wa .

Cyanide, pg/. 12 <s <s <s <5 n/a n/a -

Cadmium, pg/l. | 13 <1 <1 <1 <1 o/a wa '

Chromium, pg/L 13 <2 <2 <2 <2 wa n/a )

Copper, ug/L 13 149 427 268 427 120 wa .

Nickel,pgL B <5 66 <s 6.6 wa wa )

Lead, pgl. . 13 <1 23 <1 25 /e wa I

Zine, pg/L | 13 <50 86 <50 86 a n/a ' )

|

® Continuous. =
¢ Limit n/a if > 9.25 inches of rainfall 2 days during the week.

* Sampling locations shown on Figure 5-1.

MGD = million gallons per day.

n/a = not applicable, no permit limits.

C4



)
5 “ 8

; v .
¥, /

R R TS TN

E G ga .

Appendix C
Table C-3. NPDES Permit and ATD Data for 2002 (continued)
“ ATD Limit
No. of Annual Higﬁes’t Monthly
Sampling Location* Samples  Minimum  Maximum  Average  Monthly Daily Average
Average
Outfall 003 Parameters
Flow rate, MGD : a 0.026 0.138 0.105 0.125 n/a n/a
pH, s.u. 53 ' 7.20 8.45 8.06 8.30 6.5-9.0 n/a
Dissolved oxygen, mg/L 53 920 13.83 10.34 11.72 n/a n/a
Dissolved solids, mg/L. 27 694 955 841 929 n/a - wa
Suspended solids, mg/L 27 <1 <1 <1 <1 45 30
CBOD;, mg/L 12 <4 6.0 <4 6.0 /a n/a
Mercury, pg/L 51 <02 <02 <0.2 <02 22 0.023
Selenium, g/t 12 <5 <5 <5 <5 nfa n/a
Silver, ug/L 12 <0.5 <0.5 <0.5 <05 n/a ~ nla
Chromium, g/l 52 <2 <2 <2 <2 9800 1100
Copper, pg/L 52 <5 5.0 <5 <5 120 65
Nickel, yg/L - 30 <5 6.5 <5 58 nfa n/a
Lead, pug/L ' 30 <1 1.5 <1 <1 n/a n/a
Zinc, pe/L 30 <50 <50 <50 <50 wa n/a
VOCs, pg/L. 13 ND 5.1 03 26 10 5
Bis (2-ethylhexyl) phthalate ®, pg/L 4 <5 <5 <5 <5 n/a nia
Ceriodaphnia dubia®
acute, TU 4 ND. ND ND ~ ND 1.0 n/a
chronic, TU 4 ND 14 0.7 14 28 n/a
Pimephales promelas®
acute, TU 4 ND ND ND ND 1.0 nfa
chronic, TU 4 ND ND ND ND 2.8 n/a
? Continuous. * Sampling locations shown on Figure 5-1.
®  Quarterly samples collected in Mar., Jun., Aug., Dec. MGD = million gallons per day.
TU = toxicity units. ND = below minimum detection limit.

n/a = not applicable, no permit limits.
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Appendix D

APPENDIX D

GROUNDWATER MONITORING RESULTS

Groundwater samples are collected from onsite and offsite drinking water. supplies, monitoring
wells, and seeps. These samples are analyzed for radionuclides, volatile organic compounds
(VOCs), and inorganic substances. Results of groundwater monitoring activities in 2002 are
presented in this Appendix. DOE or EPA standards for drinking water are also prowded for
comparison. Such standards are established to protect drinking water supphes

It should be noted that for monitoring wells, these standards are provided for reference only since
these wells do not serve as sources of drinking water.

Radionuclide results tables show the number of samples analyzed during the year, minimum and
maximum concentrations measured, and the average value with error limits. Because of the large
volume of nonradiological data for onsite monitoring wells, VOC and inorganic results have been
summarized. Generally, data for monitoring wells have only been included in the tables if
detectable levels of VOCs or inorganics were observed during one of the sampling. - - - -




- Groundwater Monitoring Results

Table D-1. Environmental Concentrations of Radionuclides in Grodndwater in 2002

‘ . Average
Radionuclide Number of Samples Concentration *° Unit of Measure
S Tt 12 002005 | 10°uCiml

Plutoniun-238 - - 12

Plutonium—239',2;1(:)’ o 12
Uranium-233,234 - 2
Uranium-238 12
_ Thorum228 . - 6
e R

0.0002£°0.007  10%|Ci/ml

7000220005  10° uCimi

044%007 10 pCi/ml
0364006  10°pCiml
" 0.004£0.009 .10 uCi/ml

000720007 . 10%MCiml

e .

# Measured 25 mi (40 km) north of MEMP in Tipp City.
® Error limits are estimates of the standard error at the 95% confidence level.

¢ Below reagent blanks.

7 - .

- all

A SN TR Em

N .
4 N b

| |



1 n .

3 . B ¢ ! N
- SR W

- Appendix D

Table D-2. Tritium Concentrations in Offsite Drinking Water and Private Wells in 2002

Number Tritium Average as a
Sampling Historic of nCi/L - %of the EPA
Location* ~ Designation  Samples Minimum  ‘Maximum Average ™° Standard °
0904 J-1 8 0.35 0.56 0.46 + 0.05 23
0907 ‘B-H 2 0.29 0.60 0.45+0.02 2.3
0909 © MCD 1 0.04 0.43 0.18£0.08 0.9
Franklin 12 d 0.25 0.02+0.07 0.1
Germantown © 12 d 0.12 0.02£0.05 0.1
Miamisburg 12 0.03 0.29 © 0.18+0.06 0.9
Middletown © 12 d 010 001£006 0.05
" Springboro © 2 d 0.28 0.05 + 0.06 03
W. Carrollton © 12 d 0.12 0.02 +0.05 01

; . 3 S
; . ¢

* Error limits are estimates of ihe standard érror of the estimated mean at the 95 % conﬁdehce Ievei

b LDL for trmum in private well water is 0.4 nCi/L. LDL for tritium in commnmty drmkmg water is .34 nCi/L.
® The EPA standard for tritium in drinking water is 20 nCi/L.
¢ Below the blank value.
¢ Municipality drinking water supply.

* Well locations shown on Figure 6-2.




- Groundwater Monitoring Results _

Table D-3. Plutonium Concentrations in Offsite Drinking Water-in 2002

Number =~ - Plutonium-238 ” Average asa

“Sampling of . . . 10°uCi/mL o % of the EPA
Location®  Samples =~ Minimumn Maximum  Average ™" Standard ©
Miamisburg - - 12 d ' 0.13 0.01 £0.03 0.6
Number _ Plutonium-239,240 Average as a.
Sampling ©of © 107 uCi/mL % of the EPA
. Location* Samples Minimum Maximum Average *° Standard ©,
Miamisburg o 12 ‘ ‘ d ' 0.007 0.0009 £ 0.002 \ 0.08

? Error limits are estimates of the standard error of the estimated mean at the 95% conﬁdence level.
® LDL for plutonium-238 is 0. 05 x 10° uCi/mL. LDL for plutomum—239,240 is 0. 02x 10° uCI/mL

The averages have been reponcd asa percenmge of the EPA dose standar& of 4 mrem/year “The dose smndard
concentrations for plutonium-238 and plutonium-239,240 are 1.6 X 10 uCi/mL: and' 1 2 x 107 p.Cx/mL

respectively.

¢ Below reagent blank.
* Well locations shown on Figure 6-2.
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Appendix D
Table D-4. Uranium Concentrations in Offsite Drinking Water in 2002
] Number Uranium-233,234 Average as a
. Sampling of 10”° uCi/mL . % of the EPA
Location* Samples Minimum® °~ * *“MaXimum Average > Standard °
Miamisburg 12 0.54 0.76 0.63 £ 0.05 3.2
Number Uranium-238 Average asa
Sampling of 10° uCi/mL % of the EPA
Location* - Samples --Minimum - -- Maximum Average *° " Standard °
Miamisburg 12 0.46 10534003 22

0.61

? Error limits are estimates of the standard error of the estimated mean at the 95% confidence level.

® LDL for uranium-233,234.i5.0.03.x 10 pCi/mL. LDL for uranium-238 is0.03 x 10”° pCi/mL.

¢ The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose standard -,
concentrations for uranium-233,234 and uranium-238 are 20 x 10® pCi/mL and 24 x 10° uCi/mL, respectively. .

* Well locations shown on Flgure 6-2.
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" Table D-5. Thorium Concentrations in Offsite Drinking Water in2002 -~~~

Number ' Thorium-228

‘Sampling oo.oof L

Cie i e 107 uC/ml - -

- Location* Samples “Minim '

‘Maximum

Average *°

Average as a

% of the EPA
- Standard ©

Miamisburg 6 d

G

0.02

0009+001

006

AT Number

Thorium-230

“Location* Samples Minimum

Maximum :

Average *°

. Averageasa

_ % of the EPA
Standard ¢

Miamisburg ' “6 ” o d

‘ 0.02

0003£001

G arEA S ey Y s -

005

o _ » ~_Nlirhber
‘Sampling : of"

_10°CifmL

Location* - Samples Minimum

Maximum

- Average *®

" ".Averageasa

9% of the EPA
o -Standard ©

Miamisburg 6 d

0.003

: Eﬁor limits are estimates of the standard error of the estimated mean at the 95% confidence level.
® LDL for thorium-228 is 0.03 x 10 uCi/mL. LDL for thorium-230 is 0.07 x 10”° uCi/mL. LDL for thorium-232

is 0.05 x 10° pCi/mL.

¢ The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose standard
concentrations for thorium-228, thorium-230, and thorium-232 are 16 x 10° uCi/mL, 12 x 10° pnCi/mL, and 2

x 10° uCi/mL, respectively.

¢ Below reagent blank.
* Well locations shown on Figure 6-2.
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Table D-6. Tritium Concentrations in Offsite Monitoring Wells in 2002 =

Number Tritium Average as a
Well - of nCi/L % of the EPA
I.D*  Samples Value * Minimum Maximum Average *° Standard ¢
0007 1 . 0.60 3.0
0123 2 e e e
0127 4 e 0.50 0.30£0.14 1.5
0128 4 e - 0.44 0.28+£0.15 1.4
0158 2 e e e
0301 1 e , N
0302 4 1.26 1.98 1.51+£0.29 7.5
0303 -4 '5.55 6.19 5.75+0.26 28.8
0304 4 232 2.68 2.54+0.14 12.7
0311 1 0.54 2.7
0330 - 4 e 0.60 0.33£0.20 1.7
0335 4 e 0.46 0.22£0.20 1.1
0341 4 0.71 0.91 0.82 +0.08 4.1
0342 , 4 0.48 0.67 0.57 £0.08 2.8
0343 4 5.82 6.31 6.13+0.19 30.7 -
0376 4 e 084 0.56+026 2.8
0377 4 , e 096 046+0.30 23
0378 1 0.44 ' 22
0383 4 ' e 0.93 0.59 +0.36 3.0
0386 4 0.59 1.36 0.83 £0.31 4.2
0387 4 0.89 1:13 0.99+0.10 50
0388 - 4 e 0.83 0.61 £0.21 31
0389 4 0.86 1.42 1.14+024 5.7
0392 1 1.37 6:9

* In cases where only one sample was collected; minimum, maximurn, and average values do not apply.
® Error limits are estimates of the standard error of the estimated mean at the 95% confidence level,

¢ LDL for tritium in monitoring wells is 0.5 nCi/L. , '
¢ The EPA standard for tritium in drinking water is 20 aCilL.

° Below the blank value.
* Well locations shown on Figure 6-2.
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Table D-7. Plutonium Conceiitrations in Offsite Monitoring Wells in 2002

: Number " Plutonium-238  Averageasa
Sampling =~ of -- . - 10°uCifmL - - % of the EPA
Location* Samples = Value® Minimum Maximum Average ° Standard ©

0303 4 0.012°¢ 0.056¢ 0.037+0.018 2.3
0376 4 0.010° 0.039¢ 0.018 £0.012 1.1
0377 4 0.013 0.046° 0.026 £0.013 1.6
0383 4 : 0.012¢ 0.040°¢ 0.024 £0.012 1.5
0386 1 0.013 “ 0.8
0388 4 0.010¢ 10.055°¢ 0.032 £0.022 2.0
Number Plutonium-239 Averageas a
Sampling of . 10”° uCifmlL % of the EPA
Location* Samples.  “Value® Minimum  Maximum Average ° Standard ©
0303 4 . - 0.010¢ 0.040¢ 0.020 +0.012 1.6
0376 4 ~o.011¢ 0.040° 0.025 +0.013 2:1
0377 4 .0.010¢ 0.040° 0.020 +0.012 1.6
0383 4 0.012¢ 0.047°¢ 0.032+0.013 2.7
0386, 1 0.013 o 1.1
0388 4 0.010¢ 0.055¢ 0.033 +0.016 2.7

In cases where only one sample was collected, minimum, maximum, and average values do not apply. -
Error limits are one standard deviation of the estimated mean.
The averages have been reporbed as a percentage of the EPA dose standard- of 4 mrem/year The

dose standard concentrations for plummum—238 and plutomum-239 240 are 1.6 x 10 pCi/mL and

1.2 x 10° uCi/mL, respectively.

¢ Below the indicated LDL.
* Well locations shown on Figure 6-2.
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Table D-8. Uranium Concentrations in Offsite Monitoring Wells in 2002
Number - Uranium-233,234 Average as a
Sampling of 10° pCi/mL ‘ % of the EPA
Location®*  Samples Value ® Minimum - -Maximum Average® ~ Standard °
0303 4 0012¢ 0031  0025+0008 0.1
0376 4 0.210 0.364 0.290 £ 0.064 1.5
0377 4 0.200 0.220 0.210 £ 0.009 1.1
0383 4 0.294 0.507 0.350 £ 0.076 1.9
0386 1 0.484 ‘ T 24
0388 4 0.359 0.450 0.403 +0.034 20
: Number S * Uranium-235 Average as a
Sampling of 10° uCi/mL % of the EPA
Location* Samples Value® Minimum  Maximum Average® Standard
0303 4 0.010¢ 0.039°  0.025+0014 0.1
0376 4 0.011 0.085 0.033 £ 0.016 0.1
0377 4 0.013¢ 0.040° 0.026 £0.011 0.1
0383 4 0.017 0.054 0.041£0.014 02
0386 1 0.025 0.1
0388 4 0.020¢ 0.046¢ 0.036 £0.011 0.1

sz1 cases where only one sample was collected, minimum, maximum, and average values do not apply.

o

Error limits are one standard deviation of the estimated mean.

© The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose standard
concentrations for uranium-233,234, uranium-235, and uranium-238 are 20 x 10® pCi/mL, 24 x 10° pCi/mL,
and 24 x 10® uCi/mL, respectively.

¢ Below the indicated LDL.

* Well locations shown on Figure 6-2.

D-9



' Groundwater Monitoring Results

Table D-8. Uranium Concentrations in Offsite Monitoring Wells in 2002 (continued) = .

Number '~ Uranium-238 ' Average asa -
Location* Samples Value? ~ Minimum  Maximum "Average® Standard ¢
0303 4 0.011¢ 0.030¢ 0.018 £ 0.007 0.1
0376 4 0.156 0.270 0.223 +0.042 0.9 l
0377 4 0.090 0.177 0.136+0.032 0.6
0383 - 4 0.273 0.450 0.383 + 0.066 1.6
0386 1 0.380 . 1.6 |
0388 4 . 0.250 0.396 0.329 + 0.055 1.4 ' l
? In cases where only one sample was collected, minimum, maximum, and average values do not apply. '

® Error limits are one standard deviation of the estimated mean.

° The averages have been reported as a percentage of the EPA dose standard of 4 mireri/yéar. The dose standard
concentrations for uranium-233,234, urammn-235 and uranium-238 are 20 x 10° uCi/mL, 24 x 107 uCu‘mL
and 24 x 10° pCl/mL respectwely ‘ i -

-

4 Below the indicated LDL .
* Well locations shown-on Figure 6-2. - - -~ - - e R Cee

- — - :” ‘-(
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Appendix D
Table D-9. Thorium Concentrations in Offsite Monitoring Wells. in 2002
_ Number - Thorium-227 . Averageasa
Sampling of 10 uCi/mL % of the EPA
Location* Samples ~ Value® | Minimum  Maximum Average ° Standard ©
0303 4 0.015¢ 0.040¢ 0.023 +0.010 0.01
0376 4 0.019¢ "0.060 0.035+0.017 0.02
0377 4 0.0144 0.0609 0.031£0.018 0.02
0383 4 A -0.020¢ 0.060 0.038 £ 0.015 0.02
0386 1 0.060 0.04
0388 4 0.019¢ .0.050¢ 0.033£0.014 0.02
7 Number ' - . Thorium-228 - Averageasa
Sampling of . -10° uCi/mL % of the EPA .
Location* Samples ~ Value®” Minimum  Maximum Average® . . - Standard®
0303 4 0.015¢ 0.057¢ 0.036 £0.019 - 0.2
0376 4 0.027¢ -0.055¢ 0.046 = 0.011 03"
0377 4 0.0194¢ 0.068 0.033 +0.021 - 02
0383 4 . 0.015¢ 0.040¢ 0.027 £0.010 .- 0.2
0386 1 0.045 ; 03
0388 4 - 0.013¢ 0.051¢ 0.040 £ 0.016 - 03

In cases where only one sample was collected, minimum, maximum, and average values do not apply.
Error limits are one standard deviation of the estimated mean.

The averages have been reported as a percentage of the EPA dose standard of 4 mrerm'yw The dose
standard concentrations for thonum—ZZS thorium-230, and thorium-232 are 16 x 10 pCi/mL; 12 x 10°
uCi/mL, and 2 x 10”° uCi/mL respectively.

¢4 Below the indicated LDL.
* Well locations shown on Figure 6-2.
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-+ Groundwater Monitoring Results .

Table D-9. Thorium Concentrations in Offsite Monitoring Wells in 2002 (continued) -

: Number -+ Thorium-230 Average as a
Sampling of 10”7 uCi/mL % of the EPA -
Location*- Samples . Value® Minimum  Maximum Average ® Standard ©
0303 . 4 0.021 ©0.090 0.046 + 0.027 04"
0376 4 0.020¢ 0.051¢ 0.038 £ 0.013 03
0377 4 10.020¢ 0.065°¢ 0.034 £0.018 0.3
0383 4 - 0.044 0.130 0.074 £ 0.034 0.6
0386 1 0.060 - 05 -
0388 4 3 0.019¢ 0.047¢ 0.027 £0.011 02
e Number ‘Thorium-232 Average as a
Sampling - of ; . 7.10°pCi/mL . % of the EPA
Location®* -~ Samples  Value® ~“Minimum  Maximum = Average® ~ Standard ¢
0303" 4 0.015¢ 0.020°¢ 0.018 +£0.002 0.9
0376 4 0.019¢ 0.070¢ 0.034 +0.021 1.7
0377 4 0.014¢ 0.021 0.018+£0.003 - 0.9 -
0383 4 ST 0.015¢ " 0.031¢ 0.022 + 0.006 1.1
0386 1 0.020°¢ e ‘ 1.0
0388 4 0.013¢ 0.020¢ 0.017 £ 0.003 0.9

o

0

In cases where only-oné sample was:collected, minimum, maximum, and- average ‘values do not apply ‘
Error limits are one standard deviation of the estimated mean. ' : -

The averages have béen reported as a percentage of the EPA dose standard of 4 mremfyeér “The dose
standard: concentrations for thorium-228, thorium-230, and thonum-232 are 16 x 10° prme 12 x 107
uCi/mL, and 2 x 10° pCi/mL respectively. ;

-5

#*

Below the indicated LDL.

Well locations shown on Figure 6-2.
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 Appendix D
Table D-10. Radium Concentrations in Offsite Monitoring Wells in 2002
Number Radium-226 Averageasa
Sampling of pCilL % of the EPA
Location* Samples Value® Minimum *°  Maximum Average ° Standard ¢
0123 1 0.496 9.9
0301 1 0.543 10.9
0311 1 0.243 : 49
0335 4 37.30 47.10 41.38+£ 4.06 828
0341 4 3.210 5280 - 3.865+0.840 713
Number Radium-228 Average as a
Sampling - of pCi/L % of the EPA
Location* Samples Value® Minimum Maximum Average® - Standard ©
0123 1 1080 216"
0301 1 1.440 - 288
0311 1 1.250 25.0
0335 4 40.90 56.20 49.15% 6.29 983
0341 4 2.760 3.940 3.373£0477 67.5

* In cases where only'dne sample was collected, minimum, maximum, and average values do not apply.

b Enor limits are one standard deviation of the estimated mean.

° The EPA standard for radium-226 and radium-228, combined in drinking water is 5 pCi/L."

4 Below the indicated LDL.

* Well locations shown on Figure 6-2.
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Grdu‘hdwater/ Monitoring Results . . .

Table D-11. VOC Concentrations in Offsite Monitoring Wellsin 2002~

Well - Number ugl
1D* ' Compound Samples  Value® Minimum  Maximum  Average ° MCL
0007 None detected 1 c
0123 j,l,l-’i’richloroethane 1 0.6 200
0158 1Nonedetected . o i ¢
‘0302 "Nong détected ” 1 c
0303 None detected 4 c c c
0376 Chloroform 4 1115 13%02 100
- 771,1,1-Trichloroethane 4 c 0.7 03+02 200
0377 Chlgroform s 0.6 15 09%04 - 100
. 1,1,1-Trichloroethane .. 4 S 08 .36 . 25%10 . 200
0378 ° '1,1,1-Trichloroethane | RS W 200
0383  Chloroform 4 24 438 3.6+09 100
Tetrachloroethene 4 c 0.6 03+03 5
0386 Trichloroethene 1 36 5
0388 = Chloroform - - T4 : S T2.0 0 12207 100
Tetragqurqethene 4 _ K- 0.5 02£02 5
0389  Chloroform 1 0.6 1100
Tetmchloroet}}en_e L0 06 5
0392  Tetrachloroethene 1 04 5
*In cases where only one sample was collected, minimum, maximum, and average values do not apply. o
® Error limits are one standard deviation of the estimated mean. ‘
° Results below the method detection limit.
MCL = Maximum Contaminant Leve! (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.
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Appendix D
Table D-12. Inorganic Concentrations in Offsite Monitoring Wells in 2002
Well Number ug/L
of
LD.* Compound Samples Value® Minimum  Maximum Average ° MCL
0123  Aluminum 2 17.7 203 190+ 1.3 50-200 ¢
- Barium 2 57.4 58.4 579+ 0.5 2000 ©

Cobalt 2 1.5 1.6 1.6 £ 0.1 6000 &
Copper 2 i 2.0 1208 1300 f
Iron 2 5.0 12.4 8.7 3.7 300 ¢
"Lithium 2 398 489 444 + 45.5 h
Manganese 2 423 426 425 + 1.5 50¢
Nickel 2 4.5 6.4 55:1.0 100°
Thallium 2 i 1.6 1.2+04 2°¢
Zinc 2 3.6 3.9 3.8£02 ° 5000°

0158  Aluminum 2 234 28.5 26.0 £2.6 50-200
Arsenic 2 T 1.3 0.7x0.7 50°
Barium 2 53.1 62.3 57.7+ 4.6 2000 ¢
Chromium 2 75.7 142 109 +33.2 100°¢
Cobalt 2 1.4 7.9 4733 6000 &
Copper 2 34 3.7 36+02 1300f
Iron 2 353 507 430770 300¢
Lithium 2 43 4.5 44x0.1 h
Manganese 2 10.0 12,9 115 1.5 50¢
Molybdenum 2 11.2 21.2 162 +5.0 5008
Nickel 2 60.6 66.1 = 634:28" 100 ©
Selenium 2 i 13 1.120.2 50°¢
Zinc 2 0.7 . 64 - 35%29 5000 ©

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean.

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.

¢ The secondary MCL for aluminum is a range; final MCL values have not been established.
f Action level.

§ Guide value based on a Hazard Index = 1.

B No MCL or any other standard assigned.

! Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).

* Well locations shown on Figure 6-2.
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- Groundwater Monitorinngesults, o

Table D-12. Inorganic Coicentrstions in Offsite Monitoring Wells in 2002 (continued)

Well ' Number ' pg/L
. ! o e of . P

I.D* Compound Samples  Value® Minimum - Maximum Average ° MCL

0301  Aluminum 1 195 - 50-200°
Arsenic 1 1.0 - 50°¢
Barium- 1 270 2000 ¢
Chromium 1 12.9 100°
Cobalt 1 2.1 6000 &
Copper 1 22 1300 f
Iron 1 538 300¢
Lead 1 32 : 15°
Lithium- 1 10.3 : h
Manganese 1 250 . 50¢
Molybdenum 1 35 : 5008

.- Nickel 1 -13.0 : C100°

Zinc 1 7.7 : © 5000°

0302  Aluminum 1 16.6 50-200 ©

- Arsenic 1 9.7 o - 50°

Barium i 350 - 2000°
Iron 1 - 2200 - 3004
Lithium 1 9.3 h
Manganese 1 428 : - . 50¢
Molybdenum 1 3.5 . 5008
Nickel - 1 1.3 - 100°
Zinc | 2.8 5000 ¢

2 In cases where only one sample was collected minimum, maximum, and average values do not apply.
Error limits are one standard deviation of the estimated mean.
¢ Primary Maximum: Contaminant Level.

¢ Secondary Maximum Contaminant Level.

© The secondary MCL for aluminum is a range; final MCL values have not been established.

f_Action level. : e
8 Guide value based on a Hazard Index = 1.

" No MCL or any other standard assigned.

! Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water’ Sta.ndards)

* Well locations shown on Figure 6-2.
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Appendix D

Table D-12. Inorganic Concentrations in Offsite Monitoring Wells in 2002 (continued)

Well

Number ug/L
of )
ID.* Compound Samples - Value® Minimum  Maximum  Average® MCL
0303  Aluminum 4 21.0 36.7 281:56  50-200°
Antimony 4 i 1.0 0.7+02 6°
Arsenic 4 R 1.1 1.020.1 50°
Barium 4 238 . 248 245+ 4.1. 2000°
. Chromium 4 43 38.6 20.1+ 125 100 ©
Copper 4 1.0 2.0 13204 1300 f
Iron 4 7030 7630 7428 + 234 300 ¢
Lithium 4 1.6 2.1 1802 h
Manganese 4 399 408 404 3.8 50¢
Molybdenum 4 5.6 . 65  6:1203 5008
Nickel - 4 1.7 16.0 97+52 100°¢
Zinc 4 i © 24 1.3+ 09 5000
0311 Aluminum 1 383 50-200 °
- Barium 1 89.4 2000 ¢
Chromium 1 150 100°¢
Cobalt 1 1.6 6000 &
Copper 1 59 1300 f
Iron 1 950 300°¢
Lithium 1 84 h
Manganese 1 16.2 50¢
Molybdenum 1 5.1 5008
Nickel 1 98.1 100°
Selenium 1 12 50¢
Tin 1 1.0 60000
Zinc 1 10,0 5000 ¢

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.
© Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.
¢ The secondary MCL for aluminum is a range; final MCL values have not been established.

f Action level.

§ Guide value based on a Hazard Index = 1.
® No MCL or any other standard assigned.
i Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).

* Well locations shown on Figure 6-2.

D-17



fGrdmidtbater;Monitoﬁng,Resnlts S U

Table D-12."Iriorgani¢ Concentrations in Offsite Monitoring Wells in 2002 (contiriued) ™"

Well Number : ug/L
e . » . . - ,mef e s PR TN

LD* Compound Samples Value ~ Minimum Maximum  Average® MCL

0335  Aluminum 1 126 © o 50-200°
Barium" 1 383 _ ' 2000 ©
Bismuth 1 5.9 ~ h
Chromium 1 9.4 ©100°¢
Cobalt 1 4.5 60008
Copper 1 44 . ©o1300f
Iron~ " 1 1630 - 300¢
thhlum 1 5890 h
Manganese - - 1 457 - 50¢
Molybdenum: 1 4.6 : : 500 ¢
Nickel =~ 1 23.0 100°
Zinc 1 252 , © 5000°¢

0341 °. Aluminum 1 355 . - 50-200°

. Barium 1 116 : 2000°¢

Chromium 1 38.6 : ' o 100°¢
Cobalt 1 8.9 V : 60008
Copper 1 4.2 = , e 1300f
Iron 1 771 300¢
Lithium 1 1020 - h
Manganese 1 774 S e 504
Molybdenum 1 1.3 . ' : oo 500 ¢
Nickel 1 117 100 ¢
Zinc 1

3.4 _ 5000 ¢

_© The secondary MCL for aluminum is a range; final MCL values have not been estabkshed

. % In cases where only one sample was collected, minimum, maximum, and average values do not apply. -

® Error limits are one standard deviation of the estlmated mean.
¢ Primary Maximum Contaminant Level
¢ Secondary Maximum Contaminant Level.

T Action level. _ o

§ Guide value based on a Hazard Index = 1.

® No MCL or any other standard assigned.

! Results below the method detection limit. S
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2. - )
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Appendix D

Table D-12. Inorganic Concentrations in Offsite Monitoring ‘Wellé in 2002 (continued)

Well Number g/l
of

1.D.* * Compound -Samples Value®  Minimum  Maximum  Average” MCL

0343  Aluminum 1 34.8 50-200 ¢
Arsenic 1 1.4 50°
Barium 1 114 2000°
Chromium 1 272 100°
Cobalt . 1 5.4 6000 &
Copper 1 14 1300 °
fron i 5860 300¢
Lithium 1 14 h
Manganese 1 406 50¢
Molybdenum 1 ‘114 500 &
Nickel 1 455 100°
Zinc 1 1.2 5000 ©

0376  Aluminum 4 26.4 40.0 334£52 50-200
Barium 4 - 80.3 93.4 86.0 + 5.7 2000 °
Bismuth 4 i 2.1 1.3£0.5 h
Chromium 4 789 200 135 + 43.8 100°¢
Cobalt 4 i 123 67+41  6000°
Copper 4 1.7 10.4 43+36 1300 °
Iron 4 664 1020 817 + 147 300 ¢
Lithium 4 53 72 6307 h
Manganese 4 6.5 26.8 11787 50¢
Molybdéenum 4 44 29.8 124+ 10.3 5008
Nickel 4 147 219 178262  100°
Selenium 4 1.0 1.6 11203 50°
Tin 4 i 3.6 1512 60000 8
Zinc 4 19.5 5000 ¢

ot

1.6

68+74

* In cases where only one éainple’ was collected, minimum, maximum, and a‘)eragé values do not apply.

® Error limits are one standard deviation of the estimated mean.

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level. ,
* The secondary MCL for aluminum is a range; final MCL values have not been established.
f Action level.
# Guide value based on a Hazard Index = 1.
% No MCL or any other standard assigned.

' Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2. '
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' Groundwater Monitoring Results

Table D-12. Inorganic Concentrations in Offsite Monitoring Wells in 2002 (contirued).

Well Number pg/L

LD.* Compound =~ Samples Value® ~ Minimum Maximum  Average® MCL

0377 Aluminum 4 27.6 47,0 36685 ' 50-200°

" Barium 4 70.1 75.3 727+£25.  2000°

Chromium 4 54.0 841 328312 100°
Cobalt 4 T 9.2 49+3.1 °~  6000°
Copper 4 1.5 11.5 52£38 1300 f
Iron 4 400 2440 1186+ 767  300°
Lithium 4 5.0 64 57+05 h
Manganese 4 23 242 11.7+87  50¢
Molybdenum 4 32 94.8 321+374  500%
Nickel 4 344 159 85.4 + 493 100°
Selenium 4 i 1.3 1.0£0.2 . 50°
Tin 4 i 6.7 23£26 60000 &
Zine 4 12 3.9 2510 5000 ¢

0378  Aluminum 1 38.5 50-200
Barium 1 74.4 2000 ¢
Chromium 1 156 - 100°¢
Cobalt 1 2.1 . 6000 ¢
Copper 1 33 1300
Tron 1 975 300¢
Lithium 1 5.1 h
Manganese 1 149 504
Molybdenum 1 86 500¢
Nickel 1 135 100°
Selenium 1 14 50°¢
Zinc - 1 33 5000 ©

? In cases where only one sample was coliected, nnmmum, max:mum, and average values do not apply

® Error limits are one standard deviation of the esnmated mean.
¢ Primary Maximum Contaminant Level. '

¢ Secondary Maximum Contaminant Level.
¢ The secondary MCL for alurmnum is a range; final MCL values have not bcen cstabhshed. B
T Action level.
8 Guide value based on a Hazard Index = 1.
® No MCL or any other standard assigned.

* Results below the method detection fimit.

MCL. = Maximum Contammant Level (based on EPA Primary Drinking Water Standards)
* Well locations shown on Flgure 6-2.
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. Appendix D

Table D-12. Inorgamc Concentrations in Offsite. Momtonng Wells in 2002 (contmued)

Well Number ug/L
of :

I.D* Compound Samples Value® ~ ~‘Minimum Maximum Average ° MCL
0383  Aluminum 4 9.8 185 60.8+72.0  50-200°
‘ Barium 4 129 143 138+ 53 2000 °
Chromium 4 65.3 1200 370 + 480 100 ©
Cobalt 4 1.2 61.2 17.0 £ 25.5 6000 &
Copper 4 2.5 266 69.1 114 1300 f
fron . 4 826 5170 2033 + 1817 300 ¢
Lead 4 i 19.0 5.1+80 15f

Lithium 4 7.2 8.5 7907 . . h
Manganese 4 9.2 120 4251454 50¢
Molybdenum 4 2.0 497 127 £ 214 500 &
Nickel 4 107 861 309 = 319 100°¢
Selenium 4 1.1 1.8 1.5+ 03 50¢
Silver’ 4 i 15.5 40+6.6 100¢
Tin 4 i 98.2 25.1+422 60000 £
Zinc 4 1.7 395 103 = 169 5000 ©

0386 Aluminum 1 64.0 50200 °
Barium 1 129 .. 2000°¢
Chromium 1 73.8 100 ¢
Cobalt 1 26.9 6000 &

- Copper 1 45 1300

Iron 1 897 300 ¢
Lithium 1 11.3 h
Manganese 1 18.0 50¢
Molybdenum 1 65 5008
Nickel 1 233 100 °
Zinc 1

134

5000 ¢

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.

¢ The secondary MCL for aluminum is a range; final MCL values have not been established.

f Action level.

£ Guide value based on a Hazard Index = 1.
" No MCL or any other standard assigned.
! Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.
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" Groundwater Monitoring Results .. -

‘Table D-12. Inorgani¢ Concentrations in Offsite Monitoring Wells in 2002 (continued)

121 o V V 100°

# In cascs where only one sample was collected, minimum, maximum, and average values do not apply
"’ Error lmmts are one smndard devxatlon of the estimated mean.
¢ anary Maximum Contaminant Level.

Well : Number pg/lL l
1LD.* Compound ~ Samples  Value®  Minimum = Maximum Average ° MCL '
0388 Alummum 4 14.4 97.2 514£31.1° ° 50200°¢
Barium 4 82.7 915 86.9+37 ~ 2000° '
Chromium 4 37.4 173 111+491 ° 100°
Cobalt 4 1.9 14.9 87£56 ~  6000°
Copper 4 2.5 7.2 41218 1300 '
Iron ~ 4 282 1030 772+289  300¢ l
Lithium 4 6.3 8.0 72+06 h .
Manganese 4 7.6 103 8910  50° -
Molybdenum 4 5.6 11.2 75%23" 5005 '
Nickel * 4 49.7 63.5 58055 ~ 100°
Selenium* 4 i C19 13204 50°
Zinc 4 1.7 © 65 3120 © 5000° l
0389  Aluminum 1 15.4 ~ 50-200°¢
" Barium’ 1 106 o 2000°¢
Chromium 1 95.3 100°. l
" Cobalt 1 1.9 : 60008
~ Copper . 1 3.1 ‘ ©o1300f
Iron 1 620 - -~ 300¢ l
Lithium 1 92 - o h ,
Manganese 1 9.4 ' 50¢
Molybdenum 1 39 \ ' _ 5008
Nickel 1 l

¢ Secondary Maximum Contaminant Level. :
¢ The secondary MCL for aluminum is a range; final MCL values have not been established.
~TAction level. '

¢ Guide value based on a Hazard Index =1.

® No MCL or any other standard assigried.

" Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA anary Drinking Water Standards).
¥ Well locations shown on Figure 6-2.

|
|
-
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Appendix D

Table D-12. Inorganic Concentrations in Offsite Monitoring W_ellé in 2002 (continued)

Well

Number
of
1.D.* Compound Samples Value® Minimum  Maximum MCL
0392  Aluminum 1 54.4 50-200 ©
Barium 1 93.6 2000 ¢
Chromium | 85.0 100°¢
~ Cobalt 1 i1.6 6000 8
Copper 1. 49 1300
Iron 1 688 300¢
Lithium 1 - 98. . h
Manganese 1 19.1 504
Molybdenum 1 9.6 5008
Nickel 1 829 100°
Selenium 1 1.3 . 50°
Zinc 1 38.9 5000 ¢

? In cases where only one sample was collected, minimum, maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean.

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.

* The secondary MCL for aluminum is a range; final MCL values have not been established.

 Action level.

¢ Guide value based on a Hazard Index = 1.

® No MCL or any other standard assigned.

' Results below the method detection limit. ,

MCL = Maximum Contaminant Level {based on EPA Primary Drinking Water Standards).

* Well locations shown on Figure 6-2.
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o ‘Gfo’undm‘oqter,Monitoring Results

‘Table D-13. Tritium Concentrations in Onsite Production Wells in 2002 -

. Number Tritium ' Average as a
Well .. Historic = . of. . . . . . » - nCiL % of the EPA
LD.* Designation ‘Samples =~  Minimum = Maximum Average *° Standard ©
0071 1 34 0.14 0.60 038+004 = 19
0271 2 34 0.14 0.64 0.41+0.04 S 21
0076 3 35 0.04 0.96 0.42+0.06 2.1

2 Error limits are estimates of the standard error of the estimaie_:d mean at the 95% confidence level.
® LDL for tritium in onsite well water is 0.39 nCi/L. '

¢ The EPA standard for tritium in drinking water is 20 nCi/L.

é Below reagent blank. ‘

* Well locations shown on Figure 6-2.

e




Appendix D
Table D-14. Plutonium Concentrations in Onsite Production Wells in 2002

4 Number , Plutonium-238 - ' Average as a
Well Historic of 10 uCi/mL , % of the EPA
1D.* Designation 'Samples ~~ Minimum Maximum  Average &0 Standard ©
0071 1 12 . d - 0.019 0.0006 + 0.007 0.04
0271 2 12 d 0.018 0.003 = 0.004 0.19
0076 3 12 d 0.029 0.003 +0.008 0.19

; Number Plutonium-239,240 ‘ Average as a
Well Historic of 10° pCi/mL . % of the EPA
1D.* Designation ~  "Samples”  Minimum  Maximum Average® - Standard ¢
0071 1 12 d 0.004 d d
02 2 | I/ d 0.004 0.06005 + 0.002 0.04
3

0076 12 d 0.013 0.002 £0.004 0.17

® Error limits are estimates of the standard error of the estlmated mean at the 95 % confidence level

® LDL for plutonium-238 is 0. 05 x 1(} RCi/ml. LDL for p}utomum-239 240is 0.02 x- 10 uCi/mL.

¢ The averages have been reported asa percentage of the EPA dose standard of 4 rm'em/year The dose standard
concentrations for plutomum~238 ‘and plutomum-239,240 are 1. 6x 10 uCi/mL and 1.2 x 10° p.Cl/mL
respectlveiy

¢4 Below reagent blank.
* Well locations shown on Figure 6-2.
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- Groundwater Monitoring Results .

Table D-15. Urariium Concentrations in Onsite Production Wells in 2002

Number

Uramum—233 234 Average asa
“Well ‘Historic of --10° uCi/mL % of the EPA
ILD.* Designation ~ Samples °~ Minimum ~ Maximum' Average ™ Standard
0071 1 12 0.16 0.25 0.22%0.01 L1
0271 2 12 0.18 0.26 0.22+0.01 1.1.
0076 3 12 0.19 0.30 0.24+0.02 1.2
SRR Number- Uranium-238 Average asa
‘Well - -~ Historic . ... Of." . 107 uCi/mL % of the EPA
ID* - Designation  Samples  Minimum ° Maximum  Average™® Standard ©
0071 1 12 0.16 0.27 0.20 +0.02 08
0271 2 12 0.15 0.23 0.19+0.02. 08
0076 3 12

0.16

025 -

0.19£0.01

0.8

¢ Error limits are estrmates of the standard error of the estlmated mean at the 95 % conﬁdence level

® LDL for uramurn-233,234 is0.03 x 10° uCr/mL ‘LDL for uramum—238 is 0.03 x 10° uC1/mL

® The averages have been reported dsa percentage of the EPA dose standard of 4 mrem/year The dose standard

concentrations for uranium-233,234 and uranium-238 are 20 x 10” uCr/mL and 24 x 10® pCi/mL, respecnvely.

* Well locations shown on Figure 6-2.
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Table D-16. Thorium Concentrations in Onsite Production Wells in 2002
Well Historic Number Thorium-228 Average as a
S - of 10° uCi/mL % of the EPA
ID*  ‘Designation  Samples  Minimum Maximum Average®®  Standard ®
0071 1 6 d 0002 4 d
0271 2 6 d 0.018 -0.006 £ 0.01 0.04
0076 3 6 d 0.018 0.0004 £ 0.018 0.003
Well - Historic | Number Thorium-230 Averége as a
: of 10 uCi/mL A % of the EPA
LD>* Designation Samples Minimum Maximum  Average ffb Standard ©
0071 1 6 d 0.014 d d
0271 2 6 d 0.010 d d-
0076 3 6 d 0.018 d d
Well Historic Number Thorium-232 Average as 2
of 10 uCi/mL % of the EPA
LD.* Designation  Samples Minimum Maximum Average *° Standard °
0071 1 6 d 0.008 0.0004 + 0.005 0.02
0271 2 6 d 0.004 d d
0076 3 6 d 0.003 d d

® Error limits are estimates of the standard error of the estimated mean at the 95% confidence level.

® DL for thorium-228 is 0.03 x 10 uCi/mL. LDL for thorium-230 is 0.07 x 10 uCv¥/mL. LDL for thorium-232 is

0.05 x 10”° uCi/mL.

¢ The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose
standard concentrations for thorium-228, thorium-230, and thorium-232 are 16 x 10 pC/mL, 12 x 10, and

2 x 10" uCifmL, respectively.
¢ Below reagent blank.

* Well locations shown on Figure 6-2.
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Table D-17. VOC Concentrations in Onsite Production Wells in 2002

Well ~ Historic Number of S Y
I.D.*  Designation Compound - Samples  Minimum Maximum  Average® MCL
— 0071 1 I,2-Dichloroethane 10 b 14 01:04 5
Trichioroethene 11 b 0.8 0503 5
;1,1,1-Tﬁchlcroethan: 1 b 1.6 05+£05 200
0271 2 Methyl-tert butyl ether 10 b 24 0.6+09
Tetrachloroethene 11 b 0.8 03204 5
Trichloroethene 11 b 0.6 0102 5
1,1,1-Trichloroethane 11 0.5 1.4 1.0£03 200
0076 3 Chloroform 11 b 1.0 0.1£03 100
' o Trichloroethene 11 b 1.0 - 0.7+03 5
_ Xylene, total 10 b 06 0.1£02 10
* Error limits are one standard deviation of the estimated mean.

® Results below the method detection limit, ,
MCL = Maximum Contaminant Level (based on EPA Drinking Water Standards).
~ * Well locations shown on Figure 6-2.




. Appendix D
Table D-18. Tritium Concentrations in Onsite Monitoring Wells in 2002
Number Tritium Average asa
Well of nCi/L % of the EPA
ID.* Samples © = Value®*  Minimum ~ Maximum = . Average ™* Standard ¢
0063 4 0.55 1.20 0.84 £ 0.23 4.2
0111 3 e 0.50 031022 1.6
0117 4 3.03 4.99 4.11+0.78 206
0119 2 0.50 0.58 0.54 £ 0.04 2.7
0125 2 1.82 1.94 1.88 £ 0.06 94
0137 3 0.60 - 130 479 £ 5.81 239
0305 4. : 0.66 0.95 0.8320.11 42
0312 1 - 0.50 2.5
0313 4 0.85 1.62 1.09 % 0.31 54
0314 2 1.05 1.56 1.31 £ 0.25 6.5
0315 2 2.28 2.33 231£003 11.5
0317 4 e 0.48 035+ 0.10 1.7
0319 4. & 0.99 0.64 = 0.25 3.2
0326 4 e e e o
0345 4 € 0.94 0.61 £0.24 3.0
0346 2 2.10 3.13 2.62 £ 0.51 131
0347 4 0.61 4.63 1.94 £ 1.60 9.7
0353 3 0.54 0.85 0.71 £ 0.13 36
0370 4 1.95 264 230 +£0.27 11.5
0373 4 145 2.26 1.79 £ 0.35 9.0
0374 4 1.05 2.08 1.52 £ 0.37 7.6
0379 2 2.23 - 2.93 2.58+£0.35 12. 9
0382 2 e e e
0395 2 2.53 3.17 2.85 4 0.32 143
0397 3 e 1.04 0.78 £ 0.27 39
0400 4 e 0.72 0.30 £ 0.31 L5
0402 4 e 0.48 027 £0.19 13
0410 3 0.62 2.04 1.13 + 0.64 5.7
0411 4 e 0.78 0.56 £ 0.15 28
0415 4 0.51 0.77 0.67 = 0.10 33
0416 4 0.81 0.92 0.87 £ 0.04 43
0417 4 0.52 1.00 0.70 £ 0.18

35

* In cases where only one sample was collected, minimum, maxxmum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.

¢ LDL for tritium in monitoring wells is 0.5 nCi/L.

4 The EPA standard for tritium in drinking water is 20 nCi/L..

¢ Below the blank value.
* Well locations shown on Figure 6-2.
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o

Table D-18. Tritium Concentrations in Onsite Monitoring Wells'in 2002 (continued), " *

Number Tritium Average as a
Wwell Lof nCiL o % of the EPA
ILD* Samples Value® ~ Minimum™ Maximum ~ Average > Standard ¢
0418 3 0.53 0.91 0.70£0.16 3.5
0419 4 e 1.96 0.83 £ 0.69 4.2
0420 4 0.65 1.50 1.21£0.34 ‘6.0
0421 4 e 1.35 0.78 = 0.37 39
0422 4 1.05 1.63 1.26 £0.22 6.3
0423 4 0.96 123 1.14 £ 0.17 5.7
0424 4 e 0.73 0.44 £ 0.18 22
0425 4 e 0.70 - 0412021 2.0
0433 1 0.75 38
0434 1 1.05 53
0439 1 243 122
0440 1 w333 . 16.7-
0442 3 . € 0.60 03420.18 1.7
0443 3 e 0.60 0.34+0.19 1.7.
0444 3 e 0.60 0.44 £ 0.15 2.2
0445 3 . e 0.60 0.32+£0.25 1.6
0446 1. 135 63
0447 [ . 093 4,7
0448 1 - 100 A 50
POO1 4 - 1.78 - 219 199+ 0.20 9.9.
P003 4, 0.49 104 0.76 £ 0.20 .38
POO5 4 124 1.96 1.73 £ 0.29 8.7
PO15 4 ‘ 0.77 1.63 1.15 £ 0.33 57
PO2S . i - 1.32 : 6.6.
P027 4. 0.61 0.88 0.77 £ 0.10 38
: PO31 4 € 0.53 0.40 = 0.09 20
PO32 3 e 0.79 0.44 +0.27 22
P033 4 e . 0.50 0.23+£0.18 1.2
P043 4 0.83 1.18 1.04 £ 0.15 52
P044 4 e e e :
P045 4 € Soe e
P046 4 e 0.84 0.53 £ 0.26 2.7

et e a4

® In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.

¢ LDL for tritium in monitoring wells is 0.5 nCi/L.

¢ The EPA standard for tritium in drinking water is 20 nCi/L.

¢ Below the blank value.

* Well locations shown on Figure 6-2.
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. Appendix D
Table D-19. Plutonium Concentrations in Onsite Monitoring Wells in 2002
- Number . Plutonium-238 ~ Averageasa
Sampling of 10 uCi/mL % of the EPA
Location*  Samples. Valuge®  Minimum  Maximum Average® Standard °
0111 2 0.0114¢ 0.075¢ 0.043+0.032 2.7
0119 2 0.013¢ 0.030¢ 0.022 +0.009 1.3
0125 2 0.012°¢ 0.012¢ 0.012+ 0.000 0.8
0314 2 0.011¢ 0.028¢ 0.020 £ 0.009 1.2
0315 2 0.011¢ ,0.052¢ 0.032+0.021 2.0
0345 2 0.000¢ 0.016 0.008 + 0.008 0.5
0346 2 - 0.029° 10029 0.029£0.000 1.8
0395 2 -0.010¢ 0.060¢ 0.035 £ 0.025 22
Number A : Plutonium-239 Average asa
Sampling . of ; 10° uCi/mL ' % of the EPA
Location*. Samples  Value*  Minimum  Maximum Average® Standard ©
0111 2 0.017¢ 0.030¢ 0.024 £ 0.007 2.0
0119 2 0.000¢ - 0.0131 0.007 £ 0.007 05
0125 2 0.012¢ -0.013¢ 0.013+0.001 1.0
0314 2. 0.011¢ 0.036° 0.024+0.013 2.0
0315 2 0.011° 0.053¢ 0.032 +0.021 2.7
- 0345 2 0.000¢ 0.011°¢ 0.006 + 0.006 0.5
0346 2 0.011¢ 0.029¢ 0.020 +0.009 1.7
2

0395 0.010¢ 0.047¢  0.029£0.019 24

In cases where only one sample was collected, minimum, maximum, and average values do not apply.-

Error 1imits»are one standard deviation of the estimated mean.

¢ The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose standard
concentrations for plutonium-238, and plutonium-239,240 are 1.6 x 10° pCi/mL and 1.2 x 107 uCi/mL,
respectively. : : ' :

Below the indicated LbL. ’

* Well locations shown on Figure 6-2.

(-
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Table D-20. Uranium Concentrations in Onsite Monitoring Wells in 2002~~~

‘  Number ‘ Uramum—233,234 Average as a
Sampling of . . . ~ . 10°uCi/mL . .  %ofthe EPA
Location* Samples  Value®*  Minimum “Maximum  ~Average® © Standard ©

0111 2 0.285 10:293 0.289£0.004 14
0119 2 0.375 0377 0.376 £ 0.001 9
0125 2 2.010 2.974 2.492+0.482 12.5
0314 2 0.421 - 0428 0.425+0.004 2.1
0315 2 - 0475 0,611 0.543 +0.068 - 2.7
0345 2 0.192 0.308 0.250£0.058 1.3
0346 2 0370 10.435 0.403+0.033 20
0395 2 : 10,636 - 0.795 0.716 £ 0.080 3.6
0445 1 0.706 L 35
R Number Uramum235 Average asa
Sampling . of 10 uCi/mL -, % of the EPA
Location* ~ Samples ~ Value’  Minimum  Maximum _ Average® Standard®
o111 2 0.012¢ 0.055 ¢ 0.034 £0.022 . 0.1
0119 2 . ‘0.014° ©.0.041 0.028£0.014 0.1 -
0125 2 0:119 0.147 0.133+0.014 - 0.6
0314 2 0.014¢ - 0.023 0.019 £0.005 0.1
0315 2 0.022 0.060¢  0.041£0.019 0.2
0345 2 0.014¢ 0.028 0.021 +£0.007 . 0.1
0346 2 0.023 0.055 0.039£0.016 02
0395 2 0034 .0071°¢ 0.053 +0.019 02
0445 1 0.178¢ ' - 0.7

. T e T

— -’ ~

® Incases where only one sample was collected tmmmum, maxxmum, ané average values do not apply
® Error hrmts are one standard dev;auon of the estimated mean.

° The averages have been repcrted as a percentage of the EPA dose smndard of 4 mremfyear The dose standard
concentrations for uranium-233,234, uranium-235, and uranium-238 are 20 x 10° qume
24 x 10° pC¥/mL, and 24 x 10% pCi/ml, respectively.

¢ Below the indicated LDL.
* Well locations shown on Figure 6-2.
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Appendix D

Table D-20. Uranium Concentrations in Onsite Monitoring Wellsifn 2002 (continued)

IR

x
SR I Th SN Tl Ny M BN an 9 WE aE BN N e M =

N Number Uranium-238 Averageasa
Sampling of - 10° uCi/mL % of the EPA
Location* Samples  Value* . Minimum ~ Maximum Average® . Standard ©

o111, 2 0.188 0211 0.200 % 0.011 08 .
0119 2 0.233 -0.338 0.286 +0.052 1.2 .
0125 2 1.626 2.574 2.100 £ 0.474 88
0314 2 0.310 0329 0.320%0.010 1.3:
0315 2 0.416 0.476 0.446 + 0.030 1.9
0345 2 0.115 0218 0.167 £ 0.051 0.7
0346 2 0.260 0.282 . 0.271 +0.011 1.1
0395. 2 _ 10.521 0.562 0.542 + 0.020 - 2.3
0445 1 10.364 1.5

® In cases where only one sample was collected, minimum, maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean.
¢ The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose standard

concentrations for uranium-233,234, uranium-235, and uranium-238 are 20 x 10’9 pCi/mL,

24 x 10® uCi/mL, and 24 x 10'9 MCi/mL, respectively.

¢ Below the indicated LDL.

* Well locations'shown on Figure 6-2.
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Table D-21. Thorium Concentrations in Onsite Monitoring Wells in 2002

Thorium-227

o

0

In cases where only one sample was collected, minimum, maximum, and average values do not appl;j 7
Error limits are one standard deviation of the estimated mean.
The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose

o - Number Averageasa
Sampling of o 10°uCifmL. . . .. % of the EPA
Location* - - Samples ~~ Value*  Minimum  Maximum Average® Standard ©
0111 2 0.014¢ 0.077 0.046+0.032 0.03
0119 2 0.018¢ 0.061 0.040 £ 0.022 0.03
0125 2 0.049 10.063 0.056£0.007 0.04
0314 2 0.015 0.018 0.017 £0.001 0.01
0315 2 0.016° 10.031 0.024 + 0.008 0.02
0345 2 0.016° 0.041¢ 0.029%0.013 0.02
0346 2 0.015¢ 0.018¢ 0.017 + 0.001 0.01
0395 2 0.017¢ 0.020° 0.019 + 0.001 0.01
Number Thorium-228 Averageasa

Sampling of 10”° uCifml . "% of the EPA

Location* Samples Value® Minimum  Maximum Average® .Standard®
0111 2 0.063 0.072¢ 0.068 £ 0.004 0.4
0119 2 0.049 0.062¢ 0.056 £ 0.007 0.3
0125 2 0.040 0.536 0.288 + 0.248 - 1.8
0314 2 0.025 0.039¢ 0.032 £.0.007 0.2
0315 2 0.045°¢ 0.045¢ 0.045 % 0.000 0.3
0345 2 0.041¢ 0.055¢ 0.048 + 0.007 0.3
0346 2 0.015¢ 0.048° 0.032£0.017 0.2
0395 2 0.017¢ 0.053¢ 0.035+0.018 0.2
0445 1 0.484°¢ 0.5

a

" standard concentrations for thorium-228, thorium-230, and thorium-232 are 16 x 10° uCifmL, 12 x 10°
UC/mL, and 2 x 10® pCi/mL, respectively.

¢ Below the indiéated LDL.
* Well locations shown on Figure 6-2.
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Appendix D

Table D-21. Therium Concentrations in Onsite Monitoring Wells iﬁn 2002 (continued)

. Thorium-230

o Number h Average asa
Sampling of 10° uCi/mL % of the EPA
Location*  Samples Value® Minimum “Maximum Average ”. Standard ©

0111 2 0.014°¢ 0.031 0.023 +0.009 0.2
0119 2 0.020 - 0.0451¢ 0.033 +0.013 03
0125 2 0.024 0.608 0316+ 0.292 26
0314 2 0.014¢ 0.049 0.032+0.018 0.3
0315 2 0.045¢ .0.092 0.069 + 0.024 0.6
0345 2 - 0.016¢ 0.028 0.022 + 0.006 0.2

- 0346 2 0.042°¢ 0.079 0.061 + 0.019 0.5
0395 2 0.017¢ 0.058 0.038 £ 0.021 0.3
0445 1 0.269¢ » 2.2

Number Thorium-232 Averageasa -
Sampling of 10°uCifml 7 % of the EPA
Location* Samples Value® Minimum = Maximum Average’ Standard

0111 2 10.014¢ 0.021¢ 0.018 £ 0.004" .09
0119 2 0.017¢ 0.018¢ 0.018 £ 0.001 0.9
0125 2 0.021¢ 0.361 0.191 £0.170 9.6

0314 2 0.017¢ 0.049¢ 0.033+£0.016 1.7
0315 2 0.017¢ 0.045¢ 0.031 £0.014 1.6
0345 2 0.016¢ 0.041¢ 0.029 +0.013 1.4
0346 2 0.018¢ 0.042¢ 0.030 + 0.012 1.5
0395 2 0.017¢ 0.053¢ 0.035 +0.018 1.8

. 0445 1 0.246° 123

* In cases where only one sample was collected, minimurm, maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean.

¢ The averages have been reported as a percentage of the EPA dose standard of 4 mrem/year. The dose
standard concentrations for thorium-228, thorium-230, and thorium-232 are 16 x 10° pCi/ml, 12 x 10°

pCi/mL, and 2 x 10® pCi/mL respectively.

¢ Below the indicated LDL.
* Well locations shown on Figure 6-2,
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Table D-22: Radium Concentrations in Onsite Monitoring Wells i 2002

: Number ' Radium-226 B Average as a
Sampling of . . . .. - ... pC ... ... ... % of the EPA
Location* - Samples Value® - ‘Minimum =~ Maximum Average ° " Standard

0111 2 0336 0521¢ 04290093 8.6
0119 2 - 0.610° 0.690 0.650 +0.040 13.0
0125 2 0.208 0.741 0.475£0.267 9.5
0314 2 0:350¢ 0.358 0.354 +0.004 7.1

0315 2 0.265 0.631%  0.448+0.183 9.0

0345 2 0218 -0.384¢ 0.301 £0.083 - 6.0
0346 2 . 0.487 0.672 0.580+£0.092 - 11.6
0353 1 0.400 R ‘ S 8.0
0395 2 0.200 0.316¢ 0.258 £ 0.058 52
0402 1 0.230 ~ 4.6
0411 1 0.360 7.2
0442 1 2.650 53.0
0443 1 0210 4.2
0444 1 0910 18.2
o445 . 2., ... 980 . 42,10 . 2595+16.15 .. . 519

PO33 1 0.200 40

2 In cdses where on!y one samp]e was collected, mmxmum, maxmum, and average values do not apply

® Error limitsaré one standard deviation of the estimated miean,

¢ The EPA standard for radium-226 and radxum-228 combmed in. drmkmg water is 5 pCi/L.

¢ Below the mdacated LDL

* Well locations shown _on Flgﬁre,642.
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_ Appendix D

Table D-22. Radium Concentrations in Onsite Monitoring Wells in.2002 (continued)

e

Number Radium-228 Average as a
Sampling of pCi/L % of the EPA
Location* ‘Samples Value®*  Minimum®  Maximum Average ® Standard °

L0111 2 0.542 2.470 1.506 + 0.964 . 30.1
0119 -2 0.532°¢ 2.270 1.401 £ 0.869 -28.0
0125 2 0.559 2.280 1.420 + 0.861 28.4
0314 2 0.705 1.290 0.998 £0.293 20.0
0315 2 0.743 2.040 1.392 +0.649 27.8
0345 2 0415 1.110 0.763 +0.348 153
0346 2 0.588 1.720 1.154 £ 0.566 23.1
0353 1 0.950¢ 19.0
0395 2 0.388¢ 0.686 0.537+0.149 10.7
0400 1 0.410¢ - 8.2
0402 1 0.560 ¢ 11.2
0411 1 0.760 15.2
0442 1 2.670 53.4
0443 . 1 0.550¢ 11.0
0444 1 2.180 43.6
0445 2 ‘ 30.80 34.00 3240+ 1.60 648
P033 1 0.310¢

62

* In cases where only one sample was collected, ‘minimum, maximum, and average values do not apply

b Error limits are one standard deviation of the estimated mean.

° The EPA standard for radium-226 and radium-228, combined in drinking water is § pr/L
¢ Results below the method detection limit.

* Well locations shown on Figure 6-2.
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. Groundwater Monitoring‘ResultsW,., .

Table D-23. 'VOC Concenfrations in Onsite Monitoring Wells in 2002~~~

Well Number el

LD* -~ ~ Compound Samples  Value® Minimum  Maximum ~ Average® "MCL

0063 . Chloroform 4 d 2.5 14+ 1.0 100

. cis-1,2-Dichloroethene 4 “d 1.1 0305 70

‘Tetrachloroethene, 4 20 5.6 38%1.3 ‘5
Trichloroethene . 4 1.3 1.8 1.6 0.2 5

0111  Chloroform 2 0.7 11 09+02 100

0117 None detected 4 d d d

0119 - None detected 2 d d d

0125 - None detected 2 d d d

0137 Chloroform . 3 d 09 03:04 . 100
‘Trichloroethene 3 d 1.2 0.7+05 -5
l,l,l»-Trichloroethane 3 d 03 0102 200

0305 Chloroform 4 0.5 1.9 13206 100
“Tetrachloroethene = 4 1.8 - 2.6 22£03 5
Trichloroethene -4 L3 1.8 1602 5
1,1,1-Trichloroethane 4 09 13 Ll :“0,2, 200

0312 cis-1,2-Dichloroethene -1 1.2 70
Trichloroethene . 1 7.2 5

0313  Chloroform 4 d 1.5 09106 100
Tetrachloroethene 4 1.8 29 23x05 5
Trichloroethene 4 1.1 1.5 1.3+0.1 5

0314 None detected 2 d d d

0315 Carbon Tetrachloride 2 2.1 2.1 2.1£00 5

—Chloroform A d 1.0 05205 100

Trichloroethene 2 8.8 9.8 93+0.5 5

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.
¢ No MCL assigned.
¢ Results below the method detection limit.
" MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.
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_Appendix D

Table D-23. VOC Concentrations in Onsite Monitoring Wells in 2002 (continued)

Well Number " ug/l
of

ILD.* Compound Samples Value® Minimum  Maximum Average ° MCL

0317 None detected 4 d d d

0319 None detected 3 d d d

0326 None detected 3 d d d

0345 None detected 2 d d d

0346 None detected 2 d d d

0347 Carbon Tetrachloride 4 22 47 ' 36:09 S
Chloroform 4 d 0.8 0204 100
Trichloroethene 4 18.0 22.0 193+ 1.6 5

0353 None detected 2 d d d

0370 Carbon Tetrachloride - 4 d 1.0 0.2+ 0.4 5
Chloroform 4 1.3 3.8 29+10 100
Tetrachloroethene 4 25.0 45.0 32077 5
Trichloroethene 4 6.3 7.8 6.8+0.6. 5
1,1,1-Trichloroethane 4 d 1.2 03x05 = 200

0373  Carbon Tetrachloride 4 d 1.3 0.3£0.6 5
Chloroform 4 1.0 1.4 1.2+0.1 100
Tetrachloroethene 4 7.9 11.0 9.7+14 5
Trichloroethene 4 34 43 38203 . 5
1,1,1-Trichloroethane 4 d 04 0.1 £0.2 200

0374  Chloroform 4 d 1.4 0.8.20.5 100
cis-1,2-Dichloroethene 4 2.6 21.0 11.9£6.5 70
Freon-113 4 d 2.0 05+£09 c
Tetrachloroethene 4 4.1 6.6 5.0+1.0 5
Trichloroethene 4 4.8 14.0 73+£39 5
1,1,1-Trichloroethane 4 d 0.7 0303 200

? In cases where only one sample was collected, _rninimum; maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean. '
¢ No MCL assigned.

4 Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.

D-39



. _Groundwater Monitoring Results __
Table D-23. VOC Concentrations in Onsite Monitoring Wells in 2002 (¢ontinued) ’
Well Number ng/l : l
, e of . .. . e
LD* Compound . Samples Value Minimum  Maximum . * Average ° MCL '
0379 Carbon fe&échloride 2 1.1 1.5 1302 5
Tetrachloroethene 2 0.5 06 05+£0.1 5 1
Trichloroethene 2 14 1.6 1.5+0.1 5 )
0382 None detected 2 d d d '
0395 None detected 2 d d d '
0397 Chloroform 4 0.7 23 1.7£0.6 100 l
cis-1,2-Dichloroethene 4 d 63.0 158+273 70 .
Tetraélﬂcfoethene 4 29 47 3807 5
Trichloroethene 4 d 17 11£07 5
1,1,1-Trichloroethane 4 d 0.4 0102 200 l
Vinyl chloride. 4 d 35 0915 2 '
0400 None detected . 3 d d d l
0402 None detected 3 d ’ d d - ]
0410  Chloroform 4 d L1 03105 100 ' .
cis-1,2-Dichloroethene. 4 d 9.0 2.7+3.7 70 ’
Tetrachloroethene 4 1.3 3.0 121206 5 -
Trichloroethene 4 29 17.0 100+ 54 5 I
0411 cis-1,2-Dichloroethene 4 14 35 24:08 70 .
Trichloroethene 4 8.4 16.0 12427 5 '
0412 Chloroform 1 d 12 0606 100
Tetrachloroethene 11 4.0 55 49+05 5 A
Tﬁchloroet’qene 11 2.7 34 3.1£03 5
0413  Chloroform 11 1.1 1.4 12201 100 ,
Tetrachioroethiéhie | 11 TLe T r4x02 0 s B —I
Trichloroethene 11 d Ll 0103 5
? In cases where only one sample was collected, minimum, maximur, and average values do not apply '
® Error limits are one standard deviation of the estimated mean. C 5
¢ No MCL assigned. .
4 Results below the method detection limit. T
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards) l
* Well locations shown on Fxgure 6-2. :

-
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Appendix D

Table D-23. VOC Concentrations in Onsite Monitoring Wells in 2002 (continued)

Well

Number ug/L
of
ID.* . Compound “Samples Value® Minimum  Maximum . Average MCL
0414  Chloroform 11 d 25 0.720.8 100
cis-1,2-Dichloroethene 11 d 73 19219 70
Tetrachloroethene 11 2.0 5.0 4.1 i 0.8 5
Trichloroethene 11 2.5 14.9 47+35 5
0415 Chloroform 4 0.7 26 1608 100
Tetrachloroethene 4 0.7 1.3 1002 5
1,1,1-Trichloroethane 4 d 0.3 0.1 z 0.1 200
0416  Chloroform. 4 d 18 0808 100
Tetrachloroethene 4 d 0.5 . 02202 .5
1,1,1-Trichloroethane 4 d 0.8 041203 200
0417 Chloroform _ 4 0.6 22 14%06 100
Tetrachloroethene 4 0.6 0.8 0.7+0.1 5
1,1,1-Trichioroethane 4 0.6 1.2 09+02 200
0418  Chloroform 4 0.8 1.8 13104 100
Tetrachioroethene 4 22 2.8 2602 . 5
Trichloroethene 4 1.3 2.1 1.6 +0.3 5
1,1,1-Trichloroethane 4 1.0 1.5 1.1+£02 200
0419 Chloroform 4 d 0.7 - 0.2.+.03 100
cis-1,2-Dichloroethene 4 d 92 23+490 70
Tetrachloroethene 4 3.1 89 63+2.1. . 5
Trichloroethene 4 43 16.0 11.1+47 S
0420 Chloroform 4 0.7 22 16+0.5 100
Tetrachloroethene 4 3.6 45 4204 5
Trichloroethene 4 d 14 0606 5
0421 Chloroform 4 d 1.2 0505 100
Tetrachloroethene 4 1.0 2.0 1604 5

b

¢ No MCL assigned.

d

Results below the method detection limit.

Error limits are one standard deviation of the estimated mean.

MCL = Maximum Contaminant Level (based on EPA Primary Drmkmg Water Standards).
* Well locations shown on Figure 6-2.

In cases where only one sample was collected, minimum, maximum, and average values do not apply
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_Groundwater Monitoring Results .

Table D-23. VOC Concentrations in Onsite Monitoring Wells in 2002 (continued) ~~

Well Number ug/L
ILD.* Compound ‘Samples Value Minimum ‘Maximum  Average®  MCL
0422 Chloroform - 4 0.5 2.1 13%06  © 100
' Tetrachloroethene 4 22 4.0 31£06 5
Trichloroethene 4 d 24 17%10° 5
0423 Chloroform 4 0.9 2.5 1.9+ 0.6 100
" Tetrachloroethene 4 1.6 18 1.7¢01 5
I,I,I-Triéhloroethane 4 d T 04 o 0.1% 0 2 200
0424  Chloroform 4 d 0.9 02z0. 4 100
~ Tetrachloroethene 4 d 0.4 02+02" 5
l,l,l-Ti'ichlp;oethane 4 0.8 1.5 g '“‘1 O + 0 3 200
0425 Chloroform 4 d 0.6 0303 100
Tetrachloroethene 4 d 0.3 0101 5
1,1,1-Trichloroethane 4 0.6 1.6 1.2 _i 0.4 200
0443  Trichloroethene 3 35 8.7 63+2.1 5
0444  None detected 3 d d 4
0445  None detected 3 d d d
0446  None detected 1 d
0447  Tetrachloroethene 1 04 5
0448  None detected 1 d
P001  Carbon Tetrachloride 4 d 1.8 C1L3EQT 5
f Chloroform - - 4 d 1.2 07+£04 100
Tetrachloroethene 4 3.8 5.1 4705 5
. Trichloroethene 4 29 4.8 3708 . 5~
— —1,1,1-Trichloroethane 4 d- 14 05106 200

? In cases where only'one sample was collected, minimum, maximum, and- average values do not apply.
® Error limits are one standard deviation of the estimated mean. ' o

¢ No MCL assigned.

¢ Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA anary Drinking Water Standards)
* Well locations shown on Figure 6-2.
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Table D-23. VOC Concentrations in Onsite Monitoring Wells in 2002 (continued)

Well

Number ug/L
of
ID.* ~ Compound - Samples Value® Minimum  Maximum  Average® MCL
P003 Chloroform 4 0.7 2.1 1.5+£0.6 100
Tetrachloroethene 4 1.6 34 2807 5
Trichioroethene 4 1.0- 1.7 13+£03 5
1,1,1-Trichloroethane 4 d 0.4 0.1 +£0.2 200
P005 Carbon Tetrachioride 4 d 1.7 04x07 5
Chloroform ot 4 0.6 1.4 1103 - 100
Tetrachloroethene 4 %4 - 110 10407 -
. Trichloroethene 4 3.6 4.6 42+ 04 5
P015 Chloroform 4 d 1.0 04+04 100
cis-1,2-Dichlorocthene 4 d 1.5 . 0707 70
Tetrachloroethene 4 4.2 52 47+04 5
Trichloroethene 4 8.0 9.8 - 89:08 5
P025  Chloroform 2 d - 0.7 03£03 100
1,1,1-Trichloroethane 2 0.7 1.1 0.9+02 200
P027 Chioroform - 4 d 0.6 0.1+02 100
Tetrachloroethene 4 0.8 1.0 09£0.1 5
1,1,1-Trichloroethane 4 1.2 1.8 1602 200
P031  Chioroform 4 d 1.0 0.2+04 100
Tetrachloroethene 4 1.7 2.3 20+£0.3 5
Trichloroethene 4 13 2.2 1.9+£04 5
1,1,1-Trichloroethane 4 1.0 1.3 1.2+0.1 200
P032  1,1,1-Trichloroethane 3 d 0.6 02+0.3 200
P033 None detected 3 d d d
P043 None detected 4 d d d
P044  1,1,1-Trichloroethane 4 1.8 36 29+07 200

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.
¢ No MCL assigned.

4 Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.
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- Groundwater Monitoring Results.

‘Table D-23. VOC Concentrations in Onsite Monitoring Wells in 2002 (continued),

Well , Number ‘ pe/L

LD* Compound ' Samples” Value®  Minimum  Maximum Average " MCL

'P045  None detected 4 d d a
P046  Tetrachloroethene C4 ' 0.6 09  08:01 - 5
~ Trichloroethene 4 4.7 70 - 62+09 5
1,1,1-Trichloroethane 4 0.5 0.9 0.8 +0.2 200

* In cases wheré only one sample was collected, minimum, maximum, and average values do ot apply.
b Error limits are one standard deviation of the estimated mean. -

¢ No. MCL assigned. - ‘ ‘

9 Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards). =

-* Well locations shown on Figure 6-2. o
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Appendix D
Table D-24. Inorganic Concentrations in Onsite Monitoring Wells in 2002
Well , Number ' ug/L
of

LD.* ‘Compound ‘Samples  Value® Minimum = Maximum Average ° MCL

0111  Aluminum 2 39.0 459 42.5+3.4 50-200 ¢
Barium 2 130 132 131210 2000 ¢
Chromium 2 108 237 173:645 ~ 100°
Cobalt 2 i 64 3529, 6000 &
Copper 2 35 242 139£104 . 1300°
Iron .2 499 576 538 = 38.5 300¢
Lithium 2 28.7 33.3 31.0£23 . h
Manganese - 2 10.1 21.5 158457 50¢
Molybdenum 2 25.8 266 262+04 = 5008
Nickel 2 52.0 127 89.5%37.5 100°¢
Zinc 2 8.6 16.5 126+ 4.0 . 5000 ©

0119 Aluminum 2 143 78.7 46.5+322  50-200°

‘ Arsenic 2 1.0 1.3 12£02 50°
Barium 2 99.7 106 103+£3.2 2000°
Chromium 2 i 28 1.8%£1.0 100 ¢
fron. ' 2 1280 1790 1535 + 255 300 ¢
Lithium 2 30.2 303 303201 h
Manganese 2 422 437 430:08 = 50°¢
Molybdenum 2 23 2.5 24201  500°%
Nickel 2 1.3 1.9 1.6 0.3 100°¢
Zinc 2

1.6 - 41 0 29+%13 5000

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

b Error limits are one standard deviation of the estimated mean. '

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.

¢ The secondary MCL for aluminum is a range; final MCL values have not been established.
f Action level.

8 Guide value based on a Hazard Index = 1.

" No MCL or any other standard assigned.

i Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drmkmg Water Standards).

* Well locations shown on Fxgure 6-2.
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. Groundwater Monitoring Results

_ Table D-24. Inorgani¢ Concentratiofis in Onsite Monitoring Wells in 2002 (continued)

Weil Number pg/L
1D.* Compound Samples Value Miriimum Maximum Average ® MCL
0125  Aluminum 2 89.5 - 906 498 + 408  50-200°
Antimony - 2 i 1.4 1L1£03 6°
Barium - 2 54.8 57.0 559+ 2000 ¢
Chrothium 2 2.0 2.6 23203 100°
Copper 2 1.7 12,0 69+52° 13007
Iron = 2 38.7 93.1 659£272 300¢
Lithium - 2 12.7 13.2 13.0 £ 0.3 h
Manganese 2 20 259 14.0+12.0 50
Molybdenum 2 16.8 189 179+100 5008
Nickel ‘ 2 3.1 53 42x11 100°
Zinc 2 6.7 194  100£937 5000°
0314  Aluminum 2 19.5 84.2 519+ 324 50-200 ¢

Arsenic 2 10.6 11.5 11104 50°¢
Barium 2 76.3 804 78421  2000°
Chromium 2 1.3 43 28%15 100 °
Iron 2 3500 - . 3510 3505+ 5.0 3009
Lithium 2 41.1 414 41302 h
Manganese 2 342 38.2 36.2%2.0 50¢
Molybdenum 2 9.1 94 93%02 500¢
‘Nickel 2 1.8 - 10.8 6345 100°
Zinc 2 i -3 1615 5000 °¢

3 In cases where only one sample was collected, minimum, maxxmmn, and average values do not apply
b Error limits are one standard deviation of the estimhated mean. ‘ ) ‘ .

¢ Primary Maximum Contaminant Level,

¢ Secondary Maxirum Contaminant Level.

¢ The secondary MCL for aluminum is a range; ﬁnal MCL values have not been established.

f Action level.

€ Guide value based on 2 Hazard Index = 1.

® No MCL or any other standard assigned.

' Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards)
* Well locations shown on Figure 6-2..
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Appendix D

Table D-24. Inorganic Concentrations in Onsite Monitoring Wells in 2002 (continued)

Well Number ug/L
of

1.D* Compound Samples Value’ Minimum  Maximum Average® MCL

0315  Aluminum 2 259 422 34.1£82 50-200 ¢
Antimony 2 i 1.2 09+03 6°
Barium 2 161 175 168 + 7.0 2000 €
Chromium 2 91.4 231 161 + 69.8 100 ¢
Cobalt 2 8.8 11.9 104+ 1.5 6000 8
Copper. 2 3.2 39.3 21.3 £18.1. 1300 °
Iron. 2 939 945 942 £ 3.0 300
Lithium 2 17.8 26.5 222+44 h
Manganese . 2 154 25.4 204+50, 50¢
Molybdenum 2 8.0 132 70.0 £ 62.0 5008
Nickel 2 112 203 158 + 45.5 100°
Tin 2 i 31.1 159+152 . 60000¢
Vanadium 2 i 1.3 0.7+ 0.6 h
Zinc 2 453 10.8 7.7+3.2 5000 ¢

0319  Aluminum 4 27.8 139 69.8 + 42.7 50-200 ¢

~ Barium 4 152 161 156 £ 3.9 2000 °

Chromium 4 213 35.6 27.1%53. 100°©
Cobalt 4 1.5 33 2207 6000 &
Copper 4 23 35 29105 1300 °
Iron 4 295 574 420 + 100 300¢
Lithium 4 10.3 119 10.9 0.6 h
Manganese 4 182 260 221 + 36.6 50¢
Molybdenum 4 3.4 42 38203 500
Nickel 4 829 174.4 109 £26.2 100°¢
Selenium 4 E 1.9 1.1206 " 50°¢
Tin 4 i 23 1.2+ 06 ‘60000 ¢
Zinc 4 5.4 14.3 8.0+3.7

5000 ¢

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.
¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.
¢ The secondary MCL for aluminum is a range; final MCL values have not been established.
f Action level. '
£ Guide value based on a Hazard Index = 1.
® No MCL or any other standard assigned.

" Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards). V
* Well locations shown on Figure 6-2. '
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- ,,Gmﬁndwater Monitoring, Results. ... ... .. ...

 TableD-24. Inorganic Concentrations in Onsite Monitoring Wells in 2002"(continued) = -

Well Number ug/L
1D:* Compound Samples Valae Minimum =~ ‘Maximum Average ° MCL
0345  Aluminum 2 9.5 36.8 2322137 50-200°
' Barium 2 82.0 87.6 848+28 2000 ¢
Chromium C 2 i 7.7 42+33 100°¢
Cobalt ~ 2 2.3 33 2.8+£05 6000 ¢
Iron 2 9.1 149 79.1 £ 70.0 300°¢
Lithium 2 31.9 320 320 0.1 h
Manganese 2 20.6 33.1 26963 50¢
Molybdénum' 2 1.3 3.1 22£09 5008
Nickel * 2 14.7 1492 32.0'+'17.3 100°
Zinc~ 2 i 4.0 2218 5000°
0346  Aluminum - 2 31.9 - 36.2 34.1 £2.2 50-200 ©
Barium' 2 55.3 64.0 59.7 £ 4.4 2000 °
Chromiuimn 2 11.6 - 178 14.7£3.1 100 °°
Cobalt . 2 22 3.2 2.7£05 6000 ¢
(:opper : 2 i 12 1.0£02 1300 °
Iron” - 2 290 T 531 +241° 300°¢
Lithium - -2 479 522 50.1+22 h
Manganese 2 60.4 - 66.6 63.5%3.1 50¢
Molybdenum 2 2.5 " 28 27+02 500 ¢
Nickel© - "~ -2 10.9 70.3 40.6 £29.7 100 ©
2 41 5000 ¢

Zinc

6.7

5413

2 In cases where only one sample was coliected, minimum, maximum; and average values do not apply

® Error limits are one standard deviation of the estimated mean.
€ anaxy Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level. o
® The secondary MCL for alummum isa ranga, ﬁnal MCL values have not been estabhshe&
T Action level: . : . . S .

8_Guide-value- based ona Hazard Index =1.

® No MCL or any other standard assigned.

! Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA anary Drmkmg Water Standards)
* Well locations shown on Figure 6-2.
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Appendix D

Table D-24. Inorganic Concentrations in Onsite Monitoring Wells in 2002. (continued)

Well Number 7 ug/L

of

LD.* Compound Samples Value® Minimumn  Maximum Average ° MCL

0353  Aluminum 2 62.4 82.5 72.5 +10.1 50-200 ¢
Barium 2 94.2 98.1 96219 . 2000 ¢
Chromium 2 1.0 1.2 1.1+0.1 100°¢
Cobalt 2 1.7 4.7 32£1.5 6000 8
Iron 2 482 576 529 +47.0 300¢
Lithium 2 30.6 30.9 30.8 = 0.2 h
Manganese 2 133 169 151 + 18.0 50¢
Molybdenum 2 1.4 1.6 1.520.1 5008
Nickel 2 22.4 79.2 508+284  100°
Zinc 2 3.1 8.9 6.0%29 5000 ©

0379  Aluminum 2 26.7 400 334:66 ~ 50-200°
Barium 2 162 191 177 + 14.5 2000 ¢
Chromium 2 12.3 244 128116 100°
Cobalt 2 2.0 7.0 45+25 6000 & B
Copper 2 i 7.9 41:38 1300 °
Tron 2 187 971 579 £ 392 300¢
Lithium 2 49.7 51.5 50.6 + 0.9 'h
Manganese - 2 17.4 26.1 218144 50¢
Molybdenum 2 43 35.1 200+152 . 5008
Nickel 2 149 27 210 £ 61.0 100°¢
Zinc 2 i 50 - 28%22 5000 ¢

* In cases where only one sample was collected, minimurm, maximum, and average values do not apply
® Error limits are one standard deviation of the estimated mean.

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contardinant Level:

¢ The secondary MCL for aluminum is a range; final MCL values have not been estabhshed
f Action level.

E Guide value based on a Hazard Index = 1.

® No MCL or any other standard assigned.

! Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.
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Groundwater Monitoring Results.. ..

Table D-24. Inorganic Concentrations in Onsite Monitoring Wells in'2002 (continued)

Well Number B ug/L
LD.* Compound Samples Value Minimum  Maximum " Average ® MCL

0382  Aluminum 2 22.8 39.0 30.9 = 8.1 50-200 ¢
Barium S 2 195 233 2142190 2000 °©
Chromium 2 22 19.7 11088 100°¢
Iron 2 628 726 677 + 49.0 300 ¢
Lithium 2 246 248 24710 h
Manganese 2 38.9 41.9 40415 50¢
Nickel 2 10.1 279 145 £ 135 100°
Zinc 2 1.7 2.0 1.9+0.1 5000

0395  Aluminum 2 52.4 93.7 73.1 £20.7 50-200 ©
Barium 2 57.5 689 1632%5.7 2000
Chromium 2 27.7 539 40.8 £ 13.1 100°
Cobalt - 2 2.1 5.0 3615 60008
Copper. 2 2.0 2.0 2000 13001
Iron 2 492 - 588. 540 + 48 300 ¢
Lithium 2 38.0 39.1 38.6 + 0.6 h
Manganese - 2 19.8 24.8 223+25 50¢
Molybdenum 2 42 49 46+03 5008
Nickel 2 198 " 436 317119 100°

2

Zinc 73.1 87.0 80.1+69 5000 ¢

i

- * In cases where only one sample was collected, minimum; maximum, and-average values do not apply.
® Error limits are one standard- dev1at10n of the estimated mean..
¢ Primary Maximum Contammant Level.
d Secondary Maximum Contaminant Level.
¢ The secondary MCL for aluminum is a range; final MCL values have not been estabhshed
! Action level. S
£ Guide value based on a Hazard Index = 1.

"~No-MCL or any other standard-assigned. —— ) T T T
" Results below the method detection limit. } , -
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.




Appendix D

Table D-24. Inorganic Concentrations in Onsite Monitoring Wells in 2002 (continued)

Well

Number " pe/L
of

ID.* " Compound Samples  Value® Minimum  Maximum Average ® MCL

0400  Aluminum 4 412 118 78.1£27.7 . 50-200°
Barium 4 422 70.2 512113 2000°
Chromium 4 13.8 453 334119 100°©
Cobalt 4 1.8 6.9 45+18  6000°%
Copper 4 1.6 43 32%1.0 1300 °
Iron a4 282 429 338 £ 55.1 300¢
Lithium 4 2.1 3.4 28205, h
Manganese 4 6.2 9.9 79:14 s0¢
Molybdenum 4 5.1 7.1 61:08 500 &
Nickel 4 376 83.3 537179 100°
Zinc 4 26 144 7842 5000 °

0402  Aluminum 3 72.8 160 127 £ 38.7 50-200
Barium 3 33.9 52.0 44075 2000 ¢
Chromium 3 3.1 7.2 5819 100°
Cobalt 3 1.3 39 2311 6000 ¢
Copper 3 25 35 2904 1300 °
Iron 3 95.9 275 213 £ 83.1 3004
Lithium 3 2.7 4.6 3908 h
Manganese - 3 48 76 6.6+ 1.3 504
Molybdenum 3 i 1.3 09+04 5008
Nickel 3 2.8 5.7 47+13 - 100°
Zinc 3 4.7 5.5 52:04 5000 ©

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.

® Error limits are one standard deviation of the estimated mean.
° Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.
° The secondary MCL for aluminum is a range; final MCL values have not been established.
f Action level.
£ Guide value based on a Hazard Index = 1.
® No MCL or any other standard assigned.

' Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).
* Well locations shown on Figure 6-2.
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Groundwater Monitoring Results

Table D-24. Inorganic Concentrations in Onsite Monitoring Wells in 2002 (continued)

Well Number - pg/L

ILD.* Compound Samples Value Minimum  Maximum Average ® MCL

0411 Aluminum 4 15.1 220 74.7 + 85.0 50-200 °
Barium 4 68.6 79.3 737 5.1 2000 ©
Chromium- 4 143 80.3 4292338 100
Cobalt 4 72 243 17.1: 6.4 6000 &
Copper 4 1.8 4.0 2609 1300°
Tron: 4 84.9 641 323 202 300 ¢
Lead 4 i 23 1.0+08 15°¢
Lithium 4 425 492 46.6£2.5 h
Manganese 4 3.1 18.1 9156 50 ¢
Molybdenum 4 i 1.8 13106 500 ¢
Nickel 4 21.9 57.8 352+ 14.3° 100°°
Zinc 4 34 74.4 23.9£29.2 5000 ¢

0442  Aluminum 3 65.1 148 109 + 34.0 50-200 ©
Barium 3 17.7 20.7 18913 2000°
Chromium 3 i 1.4 09+03 100
Cobalt 3 i 227 8.0 = 10.4 6000 &
Copper 3 15 2.2 1.9+03 1300°
Iron 3 232 260 242+ 128 300 ¢
Lithium 3 350 426 381 32.6 h
Manganese 3 15.1 31.7 24670 50¢
Nickel 3 i 2.8 1710 100
Zinc 3 47 7.7 6013 5000 °

® In cases where only one sample was collected, mxmmum, maximum, and averagc values do not apply.
® Error limits are one standard deviation of the estimated mean.’ ' '

¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level.

® The secondary MCL for aluminum is 2 range; final MCL values have not been established.

 Action level.

£ Guide value based on a Hazard Index = 1.

" No MCL or any other standard assigned.

! Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards)
* Well locations shown on Figure 6-2.
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Agndix D

Table D-24. Inorgamc Concentrations in Onsite Momtormg Wells in 2002 (contmued)

Well Number ug/L

of
LD.* +~ Compound ~ - -Samples * Value® ~ Minimum Maximum Average® :MCL
- 0443 Aluminum .3 493 805 317£346 .. 50-200°
- Barium 3 33.6 44,5 39245  2000°
Chromium 3 1.7 11.4 54+43 100°
Cobalt 3 i 6.7 41£27 6000 £
Copper 3 i 22 1406, 1300 f
Iron 3 67.4 809 339 £334 300 ¢
Lithium .3 24.4 30.4 264+28 h
Manganese 3 i S 121 47+52 50¢
Molybdenum 3 i 1.6 0905 500 &
Nickel . 3 1.8 8.1 3.9£29 100°¢
Thallium 3 1.1 1.6 1402 2°¢
Zinc' 3 1.9 43 28+1.0 5000 °
0444  Aluminum . 3 73.8 241 134 £ 75.7 50-200 °
Barium 3 26.1 . 383 31.7£50 - 2000°¢
Chromium 3 i 13.6 5657 100°
Copper 3 i 2.1 13£05 1300 f
Iron 3 248 472 330 + 101, 3004
Lithium 3 76.9 96.6 88.5+84 h
Manganese 3 22.0 395 326+76 50¢
Nickel . 3 i 3.3 1.9+ 1.1 100°
Zinc 3 2.8 13.9 T 95+48 5000 °

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.
® Error Iimi.ts.are one standard deviation of the esﬁmat_ed mean.
° Primary Maximum Contaminant Level.
¢ Secondary Maximum Contaminant Level.
¢ The secondary MCL for aluminum is a range; final MCL values have not been established.
f Action level.
¥ Guide value based on a Hazard Index = 1.
® No MCL or any other standard assigned.
Resu]ts below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards)
* Well locations shown on Figure 6-2.
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‘Groundwater Monitoring;Results. e

Table D-24. Tnorganic Concentrations in Onsite Monitoring Wells in 2002 (tontinued) =

Well Number - pg/L

LD.* Compound ‘Samples Value® Minimum ~ Maximum ~ Average ® MCL

0445  Aluminum 3 232 844 471£267  50-200°
Barium 3 3090 7140 5488 + 1736  2000°
Chromium 3 i 47 2818 100
Cobalt 3 "5.0 185 106 £58 6000 ©
Copper’ 3 52 6.1 56+04 1300°
Iron 3 614 1001 745 + 181 300¢
Lithium = 3 1710 3705 2755 817 h
Manganese 3 350 1585 1067 + 523 50¢
Mclybdenum/ 3 6.2 104 78+ 1.8 5008
Nickel" 3 13.5 32.8 246+8.1. 100 ©
Zinc © 3 13.3 70.0 33.9+25.6 5000

POIS  Aluminum 2 21.7 299 160 139 50-200°

- Barium 2 93.5 971 953+ 1.8  2000°

Chromium 2 4.7 129 8841 100°
Copper 2 1.1 28 20109 1300 °
Iron 2 £ 522 395 224£171  300¢
Lithium 2 17.8 20.5 192+ 1.4 h
Manganese 2 1.2 9.4 53:4.1 50¢
Molybdenum 2 2.5 © 32 2904  500¢
Nickel 2 22.6 26.3 245+18 100°
Zinc 2 3.5 " 13.6 86%5.1 5000 °

* In cases where only one sample was collected, mmnnum, max;mum, and ; average values do not apply.

® Error limits are one standard deviation of the estimated nean.
¢ Primary Maximum Contaminant Level.

¢ Secondary Maximum Contaminant Level. :

° The secondary MCL' ‘for aluminum isa range; final MCL values have not been estabhshed

£ Action level.

& Guide value based on a Hazard Index = 1.
® No MCL or any other standard assigned.
' Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA’ Primary Drinking Water Standards).
* Well locations shown on Figure 6-2. ’ '
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. Appendix D

Table D-24. Inorganic Concentrations in Onsite Monitoring Wells.in 2002 (continued) .

Well Number

He/L
‘ of ‘

1.D.* Compound Samples Value® Minimum ™ Maximum Average b MCL

P031  Aluminum 2 16.4 53.0 347+ 183 50-200 ¢
Barium 2 60.3 72.3 66.3 £ 6.0 2000 ¢
Chromium 2 1.4 4.3 29+15 100°
Copper 2 13 4.6 3017 1300 f
Iron 2 19.2 80.1 49.7 £ 30.5 300¢
Lithium 2 4.7 5.7 5205 h
Molybdenurn 2 5.1 53 ° 52 0.1 5008

- Nickel 2 6.9 9.1 8.0z 1.1 100°

Zinc 2 i 1.3 0.9+ 04 5000 ©

P033  Aluminum 2 118 155 137185 .. 50-200°
Barium 2 49.1 59.4 543 %52 2000 ©
Chromium 2 32 28.7 16.0 + 12.8 100°
Cobalt 2 52 1.7 6513 6000 &
Copper 2 1.0 2.5 1.7+ 08 1300 f
Iron 2 143 394 268+125  300°¢
Lithium 2 2.8 3.9 34106 “h
Manganese 2 5.6 7.8 67%1.1 50¢
Molybdenum 2 1.2 4.5 29+ 17 5008
Nickel 2 2.5 30.1 163+ 13.8 100 °
Zinc 2 7.6 22.1 14973 5000 ©

? In cases where only one sample was collected, minimum, maximum, and average values do not apply.

b Etmr limits are one standard deviation of the estimated mean.

¢ Primary Maximum Contaminant Level.
¢ Secondary Maximum Contaminant Level.

¢ The secondary MCL for alumninum is a range; final MCL values have not been established.

f Action level. ,

& Guide value based on a Hazard Index = 1,
% No MCL or any other standard assigned.

' Results below the method detection limit.

MCL = Maximum Contaminant Level (based on EPA Primary Drinking Water Standards).

* Well locations shown on Figure 6-2.
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Groundwater Monitoring Results. ..

Table D-25. Tritium Concentrations in Seeps in 2002

: ‘Number Tritium Average as a
. Seep . . Historic- - of « e . -~ nCiL % of the EPA
I.D.*  Designation Samples’  Value®  Minimim Maximum Average °° Standard ¢

0601 8001 351 13.27 82.16 51.63+£14.92 - 258
-0602 S002 1 8.6 ' 43.0
0603 S003 1 0.68 : 34
0605 S005 3 22.16 3344 2630+ 5.07 <132
0606 S006 - 3 7.74 8.64 8.14 £ 0.37 40.7
0607 8007 306 2.99 14.34 8.82 £2.46 - 44.1
0608 S008 . 4 8.56 11.62 9.61+1.19 48.0
0617 2 0.44 0.70 0.57+0.13 29
S01 3 e 0.71 0.40+£0.27 2.0

2. In cases where only one sample was collected, minimum, maximum, and average values do not apply
® Error limits are one standard deviation of the estimated mean.

¢ LDL for trmum in seep water is 0.5 nCi/L.
¢ The EPA standard for tritium in drmkmg water.is 20 nCi/L.

v° Below the blank value

* Seep locations are shown on Fxgure 6-8.
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Table D-26. VOC Concentrations in Seeps in 2002
Number o '
Seep. of peg/L
ID.* Compound Samples  Value®  Minimum Maximum . Average®  MCL
0601 Tetrachloroethene 4 4.0 . 120 8.5+29 5
Trichloroe;hene « 4 1.2 .49 3.0+1.3 5
0602 cis-1,2-Dichloroethene 1 1.4 70
Trichloroethene 1 3.0 5
0605 ¢is-1,2-Dichloroethene 3 < 54 28422 70
Trichloroethene 3 4.0 78 64+17 5
0606 Trichloroethene 3 c 34 L1£16 5
0607 Trichloroethene 4 ‘¢ 3.1 511 5
0608 None detected 4 c. . .C <
0617  cis-1,2-Dichloroethene 2 1.3 2.0 1.7+£04 70
Trichloroethene 2 3.8 79 59+2.1 5
S01 None detected 4 < c c

# In cases where only one sample was collected, minimum, maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean.

¢ Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Drinking Water Standard).
* Seep locations are shown on Figure 6-8.
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Groundwater Monitoring Results . .. . . . .

Table D-27. Tritium Concentrations in Capture Pitsin 2002

Capture Number “Tritium Average asa %
Pit Historic. . of = . . nCilL of the EPA
ID.*  Designation ' Samples’ ~ Minimum Maximum" Average *° Standard ¢
0712 - PO12 © 162 0.48 2.61 1324036 ) 66
0714 PO14 - 82 55.79 171.82 94.10+£2720 "~ 471
0726 w006 149 e 114.44 1207+ 19.65 604
0727 W007 100 12726  439.99 249.17+49.54 1246

Il E E

® In cases \‘iéheteﬁ_(_iply one sample was colleéted, minimum, maxlmum, and averége“ vali_iés,do,.pgi apply.
® Error limits are one standard deviation of the estimated mean.

¢ LDL for tritium in seep water is 0.5 nCV/L.

¢ The EPA standard for tritium in drinking water is 20 nCi/L.

* Below the blank value.

* Capture Pit locations are shown on Figure 6-8.
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Table D-28. VOC Concentrations in Capture Pits in 2002

Agpendix D‘

Capture Number

Pit of ug/L

I.D.* Compound Samples  Value® Minimum Maximum  Average® MCL

0712 c¢is-1,2-Dichloroethene 2 c 1.0 0.5£05 70
Trichloroethene 2 1.2 2.1 1.7+0.5 5

0714 Benzo(a)anthracene 4 c 1.10 0424042
Benzo(a)pyrene 4 c 1.40 0.56 £ 0.53 0.2
Benzo(b)fluoranthene 4 c 1.10 0.43 £ 041
Benzo(k)fluoranthene 4 < 0.66 0224027
Benzo(g,h,i)perylene 4 ¢ 1.70 043+£074
Fluoranthene 4 1.63 4.20 2.87+1.03
Indeno(1,2,3-cd)pyrene 4 € 1.30 0.33£0.56

0726 cis-1,2-Dichloroethene 2 39 4.4 42402 70
Tetrachloroethene 2 04 0.5 0.5+£0.1 5
Trichloroethene 2 230 24.0 23.5+£0.5 5

0727 Tetrachloroethene 1 1.7 5
Trichloroethene 1 51 5

* In cases where only one sample was collected, minimum, maximum, and average values do not apply.
® Error limits are one standard deviation of the estimated mean.

¢ Results below the method detection limit.
MCL = Maximum Contaminant Level (based on EPA Drinking Water Standard).

* Capture pit locations are shown on Figure 6-8.
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" End of Appendix D
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Appendix E

APPENDIX E
DOSE ASSESSMENT METHODOLOGY
E.1 Exposuré Routes

Members of the public receive radiation doses via various exposure pathways. For radionuclides
discharged to the ‘atmosphere, a person may inhale or be immersed in airborne radionuclides.
Other routes of airborne exposure include ground deposition of radionuclides and consumption
of food products that were contaminated by airbomne releases. For radionuclides released to
water, a person may consume contaminated water or fish:. The other potential water-based
exposure pathways (e.g., swxmrmng and boatmg) generally do not add mgmficanﬂy to the dose.

E.2 Dose Calculatmns Based on Measured Data

For DOE reporting requirements, ‘doses are presented as S50-year committed effective dose
equivalents (CEDEs). The CEDE is. the total dose equivalent that will be received by an
individual over a 50-year time period as a result of one year of exposure to ionizing radiation.
The total CEDE reported for MCP is the sum of the CEDEs from the air, dnnkmg water, and
foodstuff pathwa}fs A

CEDE:s for trittum, plutonium-238, plutonium-239,240, and thorium-228 were calculated for
2002. (Concentrations of other radionuclides were below background levels or were'too small‘to
affect the overall dose.) The CEDEs are evaluated using environmental momtonng data
measured on and near the site. A CEDE for a given radionuclide is calculated as shown below.
Specific input values for 2002 are shown in Table E-1. The CEDEs for all radxonuchdes are then

summed to provide a single value for reporting purposes.. : S

"CEDE=,C, o1, e DCF

where CEDE = total committed effective doéé ‘équivalent, mrem.
p -

z= summation over the exposure pathways 1 through p.
1 . S

C,-= maximum average concentration of the radionuclide.
I, = annual intake of the environmental medium.

DCF = dose conversion factor for the radionuclide and intake type.
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Dose Assessment Methodology . . -

Table E-1. Factors Used to Calculate 2002 CEDEs

Radionuclide

“Concentration® " Location* ‘Dose Conversion
Factor, mrem/uCi
Tritium -
.. Air. 2.89 x 10" uCi/mL 214R - 63x107%(a)
B Dnnkmgwater 0.16x 10% uCi/mL - Miamisburg =~ 63x10%
~ Foodstuffs . 0.13x10° pCi/mg, Miamisburg 63x107
Plntonium~238‘ R SO B
CAir ) 9.37 x 10" pCi/mL 214R 3.8%10°(b)
** Drinking water 1141 x 102 uCi/ml Miamisburg 1.9 x 10%(b)
Foodstuffs 0.1x 10”° uCi/g Miamisburg 1.9x10° (b)
Plutonium-239,240
Air 0.27 x 10" pCi/ml 214R 42x10° ()
Drinking water ND Miamisburg ND
* Foodstuffs = 0.1x10° uCi/g: - Miamisburg 2.2 x'10° (b)
Thorlum-228 , S
TAIr ‘ NA ‘
Drinking Water 5.1 x 10" uCi/ml Miamisburg 3.8x10°
Foodstuffs NA
Thonum~23(3 - I N
Air-. T NA . R S
Drinking Water . . ND Miamisburg =~ . ND
Foodsmffs o . NA ' ' ’
Thonnm-—-232
Air NA
Drinking Water ND Miamisburg ‘ ND
' Foodstufls e aNAL e e . .

® Represents the average radionuclide concentrations in air corresponding to the location of the maximum offsite
dose, average incremental radionuclide concentrations from the Mlamxsburg water supply, and average produce
concentrations from the Miamisburg area.
ND = concentrations not detectable above the envxmnmental level or reagent blanks
NA = not applicable (not measured).
~ 7 *7Alr sampling locations shown on Figure'4-4.

Annual Intake Rates:
Air . 8400m’ o
Drinking water 730 L
Foodstuffs 260 kg

(a) To calculate the CEDE, the dose factor shown in the table is multiplied by 1.5 to include absorption of tritium
through the skin.

(b) Plutonium releases from MCP are believed to be insoluble (Class Y). However, to provide a reasonable degree
of conservatism in the dose estimates, the Pu-238 and Pu-239 dose factors are averages of Class W and Class
Y values.

- T R .,

N TR E N AN - = EaE .

-

|



-

- e e .

.
.

Appendix E

E.3 Dose Calculations for NESHAPs Compliance

To demonstrate compliance with the requirements of the National Emission Standards for
Hazardous Air Pollutants (NESHAPs, 40 CFR 61, Subpart H), MCP performs additional dose
calculations each year for all airborne releases. As approved by the EPA, the computer code
CAPS88-PC is used to calculate those doses.

The CAP88-PC computer model is a set of computer programs, databases, and associated utility
programs for estimation of dose and risk from radionuclide emissions to air. CAP88-PC was
developed by the U.S. EPA to demonstrate compliance with the National Emission Standards for
Hazardous Air Pollutants (NESHAPs) or radionuclides under 40 CFR Part 61, Subpart H.

Whenever -available, MCP uses site-specific data as input to the code. Meteorological data
measured onsite are used to evaluate transport and dispersion. Stack specific release rates are
used as shown below (Table E-2). Table E-2 also lists the relevant stack information used for the
2002 CAP88-PC runs.




“DOSé,ASs:es‘ément Methodology. .

Table E-2. 2002 CAP88-PC Input Data

tack:
HH 34 1.7 14 H3 2.0x 10°
NCDPF 41 06 29.7 H-3 14x 107
B AR 1~ 60 1.8 53 Pu-238 - 39x10% 7
‘ Pu-239 . 2.1x10%
U-233,234 7.8x 1070
U-238 3.0x 10
SW-1-CN 46 0.9 14.6 H-3 1.8x 10°
Pu-238 6.4x107°
Pu-239 22x10"
U-234 20x10%
© U-238 2.1 x107°
T-WEST 60 24 14.4 H-3 39x10%
Pu-238 44x 107
Pu-239 68x10%
U-234 73x10%
U-238 7.0x 10%
T-EAST 60 1.8 8.3 H-3 20x10°
HEFS 46 1.9 93 H-3 7.1x10°
Pu-238 1.3x10%
Pu-239 1.5x10%
U-234 83x 107
U-238 7.0 x 10°1°
wWDSS 16 0.3 72 © Pu-238 32x 101
' Pu-239 14x 107
WDA 9 1 10.1 H-3 3.0 x 102
Pu-23§ 23x10%
Pu-239 72x10"°
U-233,234 43x 10
U-238 2.7x 10"
BLDG 22 7 09 0@ H-3 27x100
BLDG 23 2 03 0(@) H-3 8.0x 10°
BLDG 124 9 0.8 9.1 H-3 2.1x 10}
{CWPF) Pu-238 5.4 x 10710
Pu-239 2.0x 1010
U-234 48x 10"
U-238 3.7x101°
(a) No credit taken for exit velocity due to orientation of the building vent.
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P'r_'incigles of Radiation

Tritium, a form of hydrogen important to past MCP operations, has a nucleus composed of one
proton and two neutrons. As can be seen from this example, all three forms of hydrogen have
exactly one proton in the nucleus, but have differing numbers of neutrons. Chemically, these

- three forms of hydrogen all behave in a similar manner. These forms-of hydrogen all having the
same atomic number but different mass numbers are known as isotopes.

The ;g@onuqlidgs that are of concern at MCP are:

Radionuclide Mass Number Half-Life (years)
plutonium-238 (94 protons + 144 neutrons = mass number 238) 87.7
plutonium-239 (94 protons + 145 neutrons = mass number 239) 24,100
plutonium-240 (94 protons + 146 neutrons = mass number 240) 6,560
uranium-233 (92 protons + 141 neutrons = mass number 233) 1.6x 10°
uranium-234 (92 protons + 142 neutrons =~ mass number 234) 25%x10°
uranium-235 (92 protons + 143 neutrons = mass number 235) 7.1x10°
. uranium-238 (92 protons + 146 neutrons = mass number 238) 4.5x10°
thorium-228 (90 protons + 138 neutrons = mass number 228) 1.9
thorium-230 (90 protons + 140 neutrons = mass number 230) 7.5 x 10
thorium-232 (90 protons + 142 neutrons = mass number 232) 1.4x 10"
hydrogen-3 (tritium) (one proton + two neutrons = mass number 3) 12.3

Radioactivity and Radiation

The atomic nucleus is held together by exceedingly strong forces of attraction which act
indiscriminately between its protons and neutrons, protons and protons, neutrons and neutrons.
Certain isotopes, because of their own physical makeup, are unstable. This instability is due to an
unbalanced ratio between the number of protons and the number of neutrons. This instability in
the nucleus causes the atom to change spontaneously to a more stable, less energetic state. This
spontaneous change is called radioactivity and the atom is said to decay or disintegrate. Radiation

... ——is the-particles-and-energy-associated-with-the-radioactivity.—The-three-major-types-of radiation

are alpha, beta, and gamma.
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Principles of Radiation

Gamma rays, unlike alpha and beta particles, are not physical particles. Instead a gamma ray is a
package of energy that behaves as though it were a particle. Gamma rays are exactly the same in
nature as visible light, heat waves, radio waves, radar rays and x-rays. They have very short
wavelengths that are typically shorter than those of most x-rays and are generally more energetic
than x-rays. The penetrating power of x-rays is well known and since gamma radiation is very
much like the radiation of x-rays, the penetrating power of gamma radiation is also very high.

Gamma rays can pass through the human body giving up small amounts of energy along the way.
" Many radionuclides emit both alpha and gamma or beta and gamma radiation upon decay.
Isotopes of plutonium are examples of radionuclides used by MCP that decay by emitting both
alpha and gamma radiation.

Units of Measurement

Radioactivity is typically measured in terms of “activity.” Activity corresponds to the number of
atomic nuclei of any particular radionuclide that decay over a specified time interval. A “curie”
(Ci) is a unit typically used to define activity. One curie is equal to the amount of radioactive
material that decays at a rate of 37 billion atoms per second. This disintegration rate is almost
. exactly the rate at which one gram of radium-226 decays. As noted earlier, each radioactive
isotope follows its own specific decay schedule in accordance with its half-life. As a result, for a
given quantity of material (e.g. one gram), different radionuclides will vary in the number of
nuclei that will disintegrate over a given time period. Therefore equal masses of different
radionuclides have varying activity levels that are dependent on each radionuclide’s half-life. As
an example, one gram of radium-226 (radium-226 has a half-life of 1,600 years) is equivalent to
one curie of activity.” It would take about 1.5 million grams of uranium-238 (half-life 4.5 billion
years) to have an activity of one curie. In other words it would take 1.5 million grams of
uranium-238 to yield 37 billion disintegrations per second. As can be seen from the example,
radionuclides that decay rapidly (short half-lives) have relatxvely high activity levels compared to
radionuclides that have very long half-lives.

It should be noted that a curie is only related to the number of disintegrations that occur in a
given time frame and does not indicate the biological damage that the radionuclide could cause if
it comes into contact with a person. That is to say that one curie of tritium is not equivalent to
one curie of plutonium-238 in terms of the biological effect on living tissue. The activity levels
of radionuclides in the environment due to MCP activities operations are typically very small

——-———{fractions-of-a-curie.-A-convenient-way-to-express-these very small curie fractions is introducing

two additional units: the microcurie (uCi) (one millionth of a curie) and the picocurie (pCi) (one
trillionth of a curie). These units are used throughout this Report.

F4

v pl)



‘.l . .

__Appendix F

Radiation Dose

Radiation dose is a measure of the amount of energy. delivered to a body. As noted in the
previous sectlon, for a given activity level, different radxonuchdes wﬂl vary in their. ability to
cause biological damage (e.g., at a given activity level, alpha radiation is more damaging than
beta). A “dose equivalent” is a means of comparing the dose resulting from exposure to various
radionuclides. The Roentgen Equivalent Man (rem) is the unit used to express the dose
equivalent. A rem is defined as the dose, measured in terms of a: spec1ﬁc amount of energy,
which produces the biological eqmvalent to that produced by the same amount of X-ray energy.
The rem allows for a direct comparison of the potential damage that may be caused by exposure

to various radlonuchdes The hlgher the rem value; the greater the potennal ‘for blologwal
damage. =

Dose can be viewed in-several different-ways -and is typically reported with respect to -either a
specific organ, an effective dose, a committed effective dose, or a whole body dosc Each dose
measure will be dlscussed beiow : Ce -

The organ dose is the estlmatcd dose received by a specific organ due to exposure to radiation.
Certain radionuclides may tend to accumulate within specific organs of the body. Critical organs
can - be .identified based on .the chemistry .of the radionuclide, the. amount of radiation, the
sensmmty of the- organ to radlatlon, and the 1mportance of the: organ to the body

'I'he e;ﬁ’ectwe dose estimates: the health nsk that a radaatlon dose goses to an mdxvldual The
effective dose is calculated by summing the weighted organ dose for each organ. The weighted
organ dose is simply the original calculated organ.dose multiplied by an: m‘zportance factor that
takes into. account the relative risk to the- exposed organ, . :

Some radionuclides assimilated into the body can remain in the body for long periods of time.
When particulate material (e.g., dust) contaminated with plutonium is breathed, the plutonium is
deposrted in the lung tissue. The plutonium will slowly be removed from the body. - the original
quantity will be reduced over time due to radioactive: decay-and biological. factors. The plutonium
is continually emitting alpha and gamma radiation while in'the body. The individual is therefore
exposed to this radiation for the remainder of his life (or approximately 80 years). :

The committed effective dose equivalent indicates the total dose over the individual’s projected
remaining lifetime (assumed to be 50 years). which results from an intake during one year. The
committed effective dose equivalent (CEDE) expresses the dose of internal radiation received
when an individual has ingested, inhaled or absorbed a radionuclide that will remain inside the
body. It is also expressed in rem or Sieverts.




Principles of Radiation .

Dose Due to.EXpnsure to Background Radiation Sources

Every day our bodies absorb 1omzmg radzatzon ‘Most of it comes from patural sources.
Consumer products and medlcal procedures that use radlatmn are other common 'sources of
mmzmg rad.tatlon ‘ - :

Natural Sources. Natural radxanon comes from two sources: cosmic and terresmal Cosmic
radiation’ results when energetlc parhcles from outer space, traveling at. nearly the speed of light,
collide with, nucle1 m our atmosphere, creatmg showers of radloactlve particles. that continue

towards earth. The average annual dose. equxvalent recelved from cosmic radiation is 26 mrem |

for an md1v1dua1 llvmg at sea level Because cosmic radJatlon dlSSIpatCS asit travels through the
atmosphere, individuals living at lower altitudes recelve less dose from this source than those
living at higher altitudes. :

Terrestrial radiation results when radionuclides that are a natural part of the earth’s rocks and
soils emit -ionizing radiation. - ‘Because - the: concentrations -of these “radionuclides vary
geographically, an individual’s exposure depends on his location. The: average ‘annual dose
equlvalent from terrestnal rad:anon for an mdxvxdual hvmg in the U.S.is 28 mrem.

Besuies absorbmg rad:atxon fmm extemal radxonuchdes, we can also absorb rad1at10n mternally
when we ingest radionuclides along with the food, milk,‘and water we ingest or along with the air
we inhale. Once in-our-bodies, radionuclides:follow the same metabolic paths as nonradioactive
forms of the same elements (if there is one). The length of time a particular radionuclide remains
and emits radiation depends ‘on whether the body eliminates it «quickly ‘or stores it for a long
period, and on how long it takes for the radionuclide ‘to decay into a nonradioactive form. The
principal source of internal exposure in the U.-S: is believed to be radon. Inhalation of radon
contributes about 200 mrem to the average annual -dose'equivalent from internal radiation. -Other
radmnuchdes present m the body contnbute approxxmately 39 mrem.

Consumer Products‘ Many famxhar consumer products emit mmzmg radidtion. Some must
emit: radiation to perform their- functions; ‘€ g.; smoke detectors and airport x-ray baggage
inspection systems..- Other products, e.g.; TV sets, emit radiation ‘only incidentally to performing
their functions. . The:average. annual - eﬁ‘ecnve dose eqmvalent 1o an mdlvxduai from consumer
products ranges from 6'to 12 mrem. HERRREI P A - S

-—-—Medical-Uses. -Radiation is-a-tool-for: diagnos‘in‘g and treating-disease:~The-average annual-dose-

eqmvaient for an mdwxdual in the U. S: from medacal uses of radlatmn, not mcludmg thetapeunc
uses, 1s 53 mrem: - ,
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Appendix F

Radiation Environment at MCP

On average the annual radiation dose due to natural background radiation to a person living in
the United States is about 300 millirem. The total contribution to this dosé due to MCP activities
in 2002 was 0.17 mrem, or a very small fraction of the dose received from background.

MCP’s dose contribution for 2002 was well within all applicable guidelines, limits, and
regulatory standards. These guidelines, limits and standards are levels which present very low

risk to individuals near the site. MCP, like all DOE sites, strives to keep worker and public doses

as low as reasonably achievable.
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End of Appendix F
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Appendix G
APPENDIX G

MEMORANDUM OF AGREEMENT

The original seventeen buildings constructed at the MCP to support the polonium mission have
been determined to be eligible for placement on the National Register of Historic Places, because
of the contnbutlon of the activities in those buildings to the development of nuclear power and to
the development of the nuclear mdust:ry in. the United States Under the Miamisburg Closure
Project, the site will be transferred, and the seventeen Natlonal Register ehgxble buildings. will
either be transferred or demolished. The transfer and or demolition of federally owned National
Register eligible buildings is a potential adverse impact, as defined by the National Historic
Preservatlon Act (NHPA) and the 1mplementmg regulatlons of that. Act. -

A Memorandum of Agreement (MOA) has been negotlated between the DOE and the Adv1sory
Council on Historic Preservation (ACHP) to mitigate this potentlal adverse .impact caused. by
MEP activities to Mound’s National Register eligible structures. As stated in the MOA, the
original seventeen buildings that were associated with Mound’s original polonium mission will
be adversely impacted as a consequence of MCP’s environmental restoration activities and. the
subsequent transfer of the property. The MOA defines mitigation for. potential adverse activities
on building operations and building disposition-grouping basis, as follows:

1. The first grouping is operations related buildings that will be (or have been)
’ demolished or transferred. This group includes B, E, HH, I, M, R, and T Buildings.

MITIGATIVE ACTIVITIES: Mitigative measures for thesé buildings is a multi-
phased process that proceeds as follows: 1) Before demolition begins, a physical
description of the structure and a collection of photographs as the building exists
today is compiled. 2) A “Historic American Buildings Survey” or HABS Level II
documentation package that contains specific information pertaining to that structure
is prepared. These documentation packages will be submitted to the National Park
Service (NPS) for inclusion in the HABS/Historic American Engineering Record
(HAER) archive and to the Ohio Historic Preservation Office (OHPO). The
documentation standards to be used are derived from the Secretary of Interior
standards and guidelines for historic building documentation.

2. The second grouping is support-type structures that will be (or have been) demolished
or transferred. This group includes A, C, G, GH, H, P, PH, SD, W, and WD
Buildings.

MITIGATIVE ACTIVITIES: Mitigative measures for these buildings includes color
photographs, floor plans, a physical description of the building and a description of
the building’s historic function within the Mound plant will be prepared. This
package shall be submitted to the OHPO.
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Memorandum of Agreement

A HABS Level Il documentation package that dmcusses the MCP site and its historic perspective
is also to be prepared. This documentation packagc, titled the overview package, will also be
submitted to the NPS for inclusion in the HABS/HAER archive and to the OHPO. A video tape
producnon of MCP’s history is also to be prepared for submlttal to the OHPO

During 2001, four documentatmn packages were submitted to the ‘OHPO for mcorporanon into
their archive. Packages were submitted for A (Admxmstranon) Building, G (Garage) Bmldmg,
GH' (Guard House) Bmldmg, and' W (Warchouse) Bmldmg Subrmssxon of these packages
completes the nutlgatwc measures for these buﬂdmgs

During 2002, three documentation packages were completed and submitted under the terms of
the MOA. Two packages,-one for’P Building and one for PH building were submitted to the
OHPO for incorporation into their archive. A HABS Level II package was also completed for M
Building, and submitted to the National Park Service (NPS) for inclusion in the HABS/Historic

American Engineering Record (HAER) a.rchlve and to the Ohlo Hxstonc Preservatlon Ofﬁce‘

(OHPO)

Also during 2002, packages for Buildings B, C, H, HH, I, and WD were bcgun with antxc1pated
submission of these packages in 2003
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