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Executive Summary 

EXECUTIVE SUMMARY 

The purpose of this report is to characterize the environmental management performance of the 
Miamisburg Environmental Management Project (MEMP) in calendar year 1998. The MEMP is 
a government-owned site operated by Babcock & Wilcox of Ohio (BWO) for the U. S. 
Department of Energy (DOE). The site's historical mission included production, development, 
and research in support of DOE's weapon and energy related programs. The defense mission is 
being phased out. Current MEMP objectives include environmental restoration and the transition 
of the site to the community for reuse as a commercial facility. As a result of economic 
development activities by the Miamisburg Mound Community Improvement Corporation 
(MMCIC), over 30 private businesses are operating at the site. 

MEMP is comprised of nearly 100 buildings on 124 hectares (306 acres) of land in Miamisburg, 
Ohio, approximately 16 km ( 10 mi) southwest of Dayton. The Great Miami River, which flows 
through the city of Miamisburg, dominates the landscape of the five-county region surrounding 
MEMP. The river valley is highly industrialized. The rest of the region is predominately farmland 
dotted with residential areas, small communities and light industry. Many city and township 
residences, five schools, the Miamisburg downtown area, and six ofthe 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.l Perspective on Radiation 

Radionuclides, radioactive species of atoms, emit 10mzmg radiation. Ionizing radiation is 
radiation possessing enough energy to remove electrons from the substances through which it 
passes. Most consequences to humans from exposure to radionuclides arise from the interactions 
of ionizing radiation with human tissue. These interactions are measured based on the amount of 
energy deposited in the tissue. This value is the absorbed dose. Since different types of ionizing 
radiation cause different 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 equivalents are the rem and the Sievert (Sv). Because doses associated 
with environmental 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. 
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ES.J Dose Limits 

Dose limits, or more precisely, dose equivalent limits, for members of the public are presented in 
Table ES-2. These limits are expressed in terms of a committed effective dose equivalent (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-2. Radiation Dose Limits for Protection of the Public from all Routine DOE 
Operations 

Pathway 

All exposure media 
Air 
Drinking water 

a Annual Dose Limits 

Regulatory 
Standard or Driver 

DOE Order 5400.5 
40 CFR 61 (EPA) 

40 CFR 141 (EPA) 

ES.4 Doses from MEMP Operations 

Effective 
Dose Equivalent• 

mrem mSv 

100 
10 
4 

1 
0.1 

0.04 

In calculating the maximum dose received by a member of the public from MEMP 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 1998. This 
individual was assumed to have: 

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

• drawn all of his drinking 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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The CEDEs from all of these pathways are added to obtain an estimate of the maximum CFDF 
received by this hypothetical individual. Table ES-3 shows the results for MEt\1P in 1998. 
CEDEs for tritium, plutonium-238, plutonium 239, 240, thonum-228, and thorium-230 were 
calculated Concentrations of other radionuclides were below background levels or were too 
small to affect the overall dose. 

Table ES-3. Maximum Committed Effective Dose Equivalents to a Hypothetical Individual 
in 1998 

Radionuclide Pathway mrem 

Tritium Air 0.006 
Drinktng \\:Iter 0.007 
Foodstuffs 0.005 
Total 0.018 

Plutonium-238 Air 0.036 
Drinking water 0.0005 
Foodstuffs 0.039 
Total 0,0755 

Plutonium-239,240 Atr l\'0 
Drinktng \\:Iter NO 
Foodstuffs 0.016 
Total 0.016 

Thonum-228 Air NA 
Drinktng water 0.005 
Foodstuffs NA 
Total 0.005 

Thorium-230 Air NA 
Drinking water 0.0004 
Foodstuffs NA 
Total 0.000~ 

Titonum-232 Air NA 
Dnnking \\atcr NO 
Foodstuffs NA 
Total ND 

Total 0. 11 

NO indicates that conccnlrnt•on ''ere not detectable abo\c the cn\tronmentaliC\cl 
NA .. not applicable (not measured) 
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The data presented in Table ES-3 were calculated using environmental m·onitoring data measured 
at and near the site. MEMP also evaluates doses using the EPA's computer code CAP88-PC. 
CAP88-PC uses air etlluent data as input to transport, dispersion, and dosimetry codes. By 
executing these codes, one generates an estimate of a maximum offsite dose from airborne 
releases . For 1998, the CAP88-PC-estimated maximum offsite dose was 0.06 mrem. As reported 
in Table ES-2, the EPA's annual dose limit for airborne releases is 10 mrem. Therefore, MEMP 
releases in 1998 represented 0.6% ofthe dose limit set by the EPA. 

Figure ES-1 shows the five year trend in CEDEs. Elevated CEDE values during 1994 and 1995 
were attributable to the decontamination and decommissioning (D&D) of SM Building. This 
project was completed in 1995. The dose from MEMP activities in 1998 was a small fraction of 
the 100 mrem DOE dose limit for members of the public. 

Figure ES-1. Calculated CEDEs from MEMP Activities, 1994- 1998 

Committed Effective Dose Equivalent (mrem) 
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Population doses. C AP88-PC also has the capability of estimating regional population doses 
from airborne releases The population, approximately 3,035,000 persons. within a radius of 80 
km (50 mi) of MEMP received an estimated 2 64 person-rem from site activities in 1998. 
CAP88-PC arrived at that value by calculating doses at specific distances and in specific compass 
sectors relative to MEMP 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 tor 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. 

MEMP's dose contribution of 2.64 person-rem can be put in perspective by comparison with 
background doses. The average dose from background sources is 300 mrem (0 3 rem) per 
individual per year. A background collecttve dose can be estimated for the 80-km population by 
multiplying 0.3 rem x 3 035 million persons. The result, about one million person-rem, represents 
an estimate of the collective dose from all background sources of ionizing radiation MEMP's 
contribution, 2 64 person-rem, is approximately 0 00026% of that value. 

ES.S Environmental Monitoring 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 of a radionuclide in air or water that will result in a CEDE of 100 mrem ( 1 mSv) 
following continuous exposure for one year. The concentrations of radionuclides resulting from 
MEMP's J 998 releases were small fractions of the corresponding DCGs. 

Radiological Monitoring of the Atmosphere 

Ambient air is sampled for tritium and plutonium by an onsite network of eight perimeter stations 
and by an offsite network of 15 stations Twelve of the offsite samplers are located in the 
Miamisburg area. One sampler is located far enough away to receive vinually no impact from 
MEMP 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 reponed as an incremental concentration. 

In 1998, average incremental concentrations measured at the on site samplers were less than 
0.01% and 0 22%, respectively, of the DOE DCGs for tritium and plutonium-238. Most 
incremental concentrations of plutonium-239,240 and isotopes of thorium were not detectable 
above environmental levels 
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Radiological Monitoring of Water 

Water samples were collected from locations along the Great Miami River and were analyzed for 
tritium, plutonium-238, plutonium-239,240, uranium-233,234, uranium-238, thorium-228, 
thorium-230, and thorium-232. Other surface water locations were sampled for tritium and 
plutonium. Additionally, both river and pond sediment samples were analyzed for isotopes of 
plutonium and thorium. 

River water. Average incremental tritium concentrations in the river were less than 0.06% of the 
DOE DCG for tritium in water. The average incremental concentrations of plutonium-238 and 
plutonium-239,240 in water from the Great Miami River were less than 0.06% of the respective 
DCGs. The average incremental concentrations of uranium-233,234 and uranium-238 were 
below the environmental level. Thorium-228, thorium-230, and thorium-232 concentrations were 
0.04%, 0.01 %, and 0 .05%, respectively, of the DOE DCGs. 

Pond Water. Samples from local ponds are sampled annually for tritium, plutonium-238, and 
plutonium-239,240. Average incremental tritium concentrations in pond water were 0.002% of 
the DOE DCG. Most incremental plutonium concentrations were not detectable above 
environmental levels. 

Sediment. Plutonium and thorium results for river and pond sediments are listed in Appendix B, 
Tables B-14 through B-19. Maximum and average concentrations for 1998 are comparable to 
concentrations observed in previous years. Since isotopes of plutonium and thorium tend to 
accumulate in sediment, concentrations are affected by the movement of silt. This accounts for the 
variability in plutonium concentrations at the various river and pond locations. 

Radiological Monitoring of Foodstuffs 

Locally-grown produce was collected from the surrounding area. These samples were then 
analyzed for tritium and/or plutonium as appropriate. Concentrations of radionuclides in produce 
were at or very near environmental levels. 

Nonradiological Monitoring 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 MEMP exerts 
little or no influence on the levels of airborne particulates in the ambient environment. 

ES-7 



Executive Summary 

Nonradiological Monitoring of \Vater 

MEMP's nonradiological liquid discharges are regulated by an National Pollutant Dtscharge 
Elimination System (NPDES) penn it and Authorization to Discharge (A TO). In 1998, over 
1,300 samples were collected to demonstrate compliance with these permits. Of these, two 
results exceeded the pennit limttations for total suspended solids (TSS) and carbonaceous 
biochemtcal oxygen demand (CBOD~). Additional information about NPDfS and A TO re~ultc; 
for 1998 can be found in Chapter 5 

ES.6 Groundwater Monitoring Program 

MEMP maintains an extensive network of onsite and ofTsite monitoring wells In addition, a 
number of onsite and, offsite production wells and community water supplies are routinely 
sampled. Drinking water from the Miamisburg area is analyzed for tritium and isotopes of 
plutonium, uranium, and thorium. Other regional water supplies are sampled for tritium Samples 
from monitoring and production wells are analyzed for various constituents including volatile 
organic compounds, metals, and inorganic cations and anions. As tn previous years, monitoring 
data collected in 1998 indicated that volatile organic compounds and tritium, respectively, are the 
primary nonradiological and radiological contaminants of concern. Information about 
groundwater monitoring results for 1998 can be found in Chapter 6 

ES. 7 Environmental Restoration 

MEMP was designated a Superfund site, i.e., placed on the National Priorities List, in November 
of 1989 A Federal Facilities Agreement (FF A) between the DOE and the U. S. EPA followed in 
October of 1990. The FFA was expanded to a tri-party agreement in 1993 when the Ohio EPA 
became a signatory The purpose of the FF A remains unchanged; it defines the responsibilities of 
each party for the completion of Superfund-related (CERCLA-related) activities. Highlights of 
the environmental restoration program during 1998 are described in Chapter 3 of this report. 

ES.8 Quality Assurance for Environmental Data 

To ensure the reliability of environmental data, MEMP maintains an internal quality assurance 
(QA) program that consists of running blanks, internal standards, and replicate samples MEMP 
also participates in comparison exercises v;ith external lab01 atories to validate further MI-MP's 
environmental results. Comparisons of MEMP's performance with that of other laboratories are 
shown in Chapter 7 of this report. The close agreement between MEMP and the external labs 
provides confidence that MEMP's Environmental Monitoring Program generates reliable data 
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Chapter 1 

1.0 INTRODUCTION 

1.1 Description of the Miamisburg Environmental Management Project 

Location 

The Miamisburg Environmental Management Project (MEMP) is comprised of nearly 100 
buildings on 124 hectares (306 acres) of land in Miamisburg, Ohio, approximately 16 lcm (l 0 mi) 
southwest of Dayton (Figure 1-1 ). The Great Miami River flows southwest through the City of 
Miamisburg and dominates the geography of the region surrounding MEMP (Figure 1-2). The 
river valley is highly industrialized. The rest of the region is predominately farmland dotted with 
residential areas, small communities and light industry. Many city and township residences, five 
schools, the Miamisburg downtown area, and six of the city's 17 parks are located within one 
mile of the site. 

View of MEMP Looking East Across the Great Miami River 
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Figure 1-2. Location of MEMP 
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Population and Land Use 

Figure 1-3 shows the population distribution within 50 miles (80 km) of the site. The population 
information was extracted from 1990 Census data by the Ohio Department of Development. The 
estimated number of individuals restdmg wtthtn the 50-mile radius is 3,034,679 (Table 1-1 ) . The 
primary agricultural activity in the area is raismg field crops such as com and soybeans. 
Approximately 10% of the agncultural land is devoted to pasturing livestock. 

Table 1-1. Population Totals from the 
1990 Census 

Radius, miles Total 

0-10 322,876 

0-20 887,114 

0-30 1,477,621 

0-40 2,541,609 

0-50 3,034,679 
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Figure 1-3. Distribution of Population within 50 mi (80 km) of MEMP 
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'I he geologic record prcscr\'t;d 1n the rocks underlying the site mdicates that the .trea has hL·en 
relatively stable since the bcgmnmg of the Palcn:~oic er.t more than 500 million )-C<IIS ago There is 
no cvtdcncc rndicating subsurti1cc structural folding, significant st ratigr aph1c thinn1ng, or 
..;ubsurface fault1nb Limestone .)trata, \"h11.l• dl\,. llllL'Ibl'lkit:d \\ill1 proteCtive shall: la)crs at the 
site, show no e\·tdcncc of ..;olution act lVII\. ~o evidence of solutinn caviti~.·s or cawr n 
dc\'clopmcnt has b~cn obsencd Hl am. hlHing" tH outcrolh 111 the ~11.lllll..,hurg arc.! 

II yd rogroloJ!y 

'(he ..t4uifi.:r s "'l'lll nfthc \IlL' consists oft\\O d1tfcrent h\drogcnlng11. Cll\IIOillllcnts groundwatcr 
flov .. · through the bedHKk b~.·ne,lth the hdls and grounlh\atcr I]O\\ within the unconsolid,ltcd 
g.lacial depos1h and alluv1um a-;sociatcd \\lth the Bum·d Valley Aqull~r (13\ \)in the Great ~1iami 
River \allcv J'hc bcdruck tll)\1,. svstem IS dominatcd by fracturc tlnv .. and is not considered a 
productive aqu1fcr The B\' \ is dom111atcd bv porou:-. n,m \\lth 111tcrbcddcd gra\cl dcpo:;its 
providing the major p.llhwav for \\atcr lllOVL'Illl'nt 'I he llllCl111solidatcd d~pos1ts arc C)uaternary 
Age scdinH.:nts con:-.isting of both gl.1cial and llmi,1l d~posits I'IIL' B\'A rs a h1ghly productiw 
aquifer capable of y1dding a significant quantity ot' wall'r The B \' ·\ is considl'rcd a ~ole source 
aquifer 

Climate 

The climatc is modt:ratc 'lht,;• :1\cragL' llnnu.ll precipitation rntc 1 on the ord~:r of01 em("'() Ill) 
per )Car As shm\fl 111 hgurl! 1-·t. th~.: total prcciprt,llion mca ... wcd dt the s1tc 111 I qq~ '"a::. S(> ern 
(JS in) During 10'lR. \\inds \\C'rc prcdorlllnarl.'lv out ofthe south\\L''>! (Frgurc.· 1-"1 'I he annual 
a\cragc wind sp~.·l'd m~:a'>urcd at ~ t E:-.tP fM I()')S \~as l 7 111 ' (I !l "r111 hr) (I ahlc 1-2) 

Topocraph) 

I he srtl' topogr c1phv 1s sho'" n m In l'rt I -I ( "cc I I rn x I 7 in foldout at the end of 1 hi" ( 'hapt c·r ) 
~117.:\1P siiC clc\'atiOIIS vaT) from 2lb nliO 2(>8 m (700 t1 tn C"lQQ It) abo\C sea lc\CI,most ofthc 
site is abO\ C 24·l Ill ( 800 ft) :'\o building 111 \\ h1ch rad1oacti\ L' Jll,IICrt,tl is prOCC'ilicd is loc;Hcd 
bel(\\\ an elc\ at ion of 24 I Ill ( 7CJO n) r he I) piCa) no niland stage of I he (j I cat \ b,uni Ri\ Cl IS :208 
m (oS:2 11) I he h1ghcst tlood-\\atcr lc\t:ls that can bc re.t<;nnnt,lv pnstul.llcd tor the (/real \11arm 
Ri\cr basin (I 00-\ e.~r -;tL)rm C\Cflt l \\Ould result m llol>dmg to 211 m (700 ft l ,\ nnrro"' arl..'a 
cllong the south\, eSt border of the.! ~1tc and a <;r nil tnangullr area rn tl c c-..trcmc nmtiH;,tstrrn 
LOrncr ofthl' srk lie \\llhrnthc l JO-\car tluodpl.trn 
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Figure 1-4. Monthly Precipitation Measured at MEMP in 1998 
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Table 1-2. Percent Frequency of Wind Direction and Wind Speed from MEMP 
50-m Meteorological Tower for 1998 

Percent ofTime Average Speed 
Direction Winds From (mist 

N 5.9 3.9 
NNE 7.7 4.5 
NE 5.7 4.4 

ENE 3.8 4.4 
E 3 3 3 9 

ESE 3.4 4.3 
SE 3.9 4.2 

SSE 40 4.1 
s 92 5 1 

ssw 13 .8 5.9 
sw 11.2 5.7 

WSW 6.1 4.7 
w 5.4 4.6 

WNW 5.0 4.5 
NW 5.1 3.9 

NNW 5.8 4.1 
Average 4.7 

a I m/s = 2.24 mi/hr. 
Total relative frequency of calms distributed above is 0.6%. 
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Mission and Operations 

In the past, MEMP 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 MEMP was research, development, and 
manufacture of non nuclear "xplosivc comJJull~llls fur nuclear weapons that were assembled at 
another DOE site Other major operations at ME'MP included. 

• Manufacture of stable (nonradioactive) nuclides for medical, industrial, and general research. 

• Development and manufacture of small chemical heat sources for the national defense 
program 

• Recovery and purification of tritium from scrap materials generated by MEMP and other DOE 
sites. 

• Development and fabrication of radioisotopic heat sources fueled with plutonium-238 to 
provide power sources for such projects as lunar experiments, satellites, and spacecraft. 

• Surveillance of explosive and radioactive weapons components received from other DOE 
sites. 

As a result of the November 22, 1993, DOE decision to phase out the defense mission at MEMP, 
activities are currently underway to transfer MEMP's defense-related programs to other sites 
within the DOE complex. Current MEMP objectives include contmuing the nuclear energy 
program mission, environmental restoration, and the transition of the site to the community for 
reuse as a commercial facility As a result of recent economic development activities by MMCIC, 
over 30 private businesses are operating at the site. 

1.2 Perspective on Radiation 

This section puts into perspective the potential consequences of the radionuclide releases 
described in subsequent sections of this report Additional background information on radiation 
can be found in Appendix F, Prmciples of Radiatwn 

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 rad1onuclides 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 
radionuclidcs remain in the body. 
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A number of specialized units are used to characterize exposure to ionizing radiation. Because 
the damage associated with such exposures is due primarily 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: 

• 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 particular 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 (1 00 rem= 1 Sv). 

• Effective dose equivalent indicates an individual's cancer risk from an exposure to ionizing 
radiation. It is calculated from the weighted sum of the dose equivalents from the irradiated 
organs. It is also expressed in rem or Sieverts. 

• 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 or inhaled a radionuclide that will remain inside the body for 
months or years. It is also expressed in rem, mrem (1 000 mrem = 1 rem), or Sieverts. 

• Collective committed 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 medical procedures that use radiation 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 equivalent 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 altitudes receive 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 
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gt:ographicall\', an individual's exposurt: depends on hts locatton I he a\·erage annual dnse 
l'quivalent from terre:-trial radiation f{H an tndi\idualltvtng in the l' S is 2R mrl'fll (0 :~ mSv) 

Besitks absorbing radiation from C\tcrn.ll r,ldionuclidcs, \\e can al o abst"lf L r .tdt,\lion internally 
v.hen we inge"t radionuclides along with the \\ater. milk, and food \\l' cat or along with the air \Ve 
inhale Once in our bodies, radionudidl·s folllm the same mctaboltc paths as nonradioacttvc 
ft)rms of the same elements The length of time a particular radionuclide remains in the body and 
emits radiation depends on whether the body eliminates it quickly or stores it f()r a long period. 
and on hov. long rt tah.<..s forth~.: rddi\IIILn..lid~: to dt:cay inro a nonradtoact1ve ft)llll The principal 
source of tnternal exposure 111 the U S is believed to be radon Inhalation of radon contnbutcs 
about :!00 mrem (:! 0 mSv) to the dvt:r .tge annual dose cqut'valent from internal radiation Other 
radu)lluclidcs present m the body contrihutl' approximately 39 mrl'm (0 J<> mSv) 

Co nsumer Products. :-..tany f:uniliar con-;um~r products emit iont/111!-! radtatHHl Some must emit 
radtation Ill pcrt<.1rm their functions, e g. -;mo~e dl'tectors and atr('nrt \-ta\ b.tggagc inspection 
systl'fllS Other products. c g. I\ Sl'b, l:llllt radiatron onl: inCILkllt.tllv to r~:rforming thl'lf 
functions l'hl' a\\.~rage annual etlrcti\ t: th1sl' l'CJllt\ .tlrnt to an indt\ idu.tl t'wrn consumer products 
ran~es from b to I:! mrem (I) Oh to 0 12 IllS\) 

\ledical l lscs. Radiation is a tool fi.H dtagrw ... ing and treating di sl',t:-.l' l he nvl'r:tgl' annual dose 
l'CJlllvalent for an mdivtdual in tht: U S from diagnostic radt:tllllll ts 53 mn.•m (0 53 mSv) 

Individuals underglling radiatHHl therapeutic pr11Cl'durcs m.ty n:cet\e much htghcr dnsl's 

Summary. 
Figure 1-6 
fig me 

The contributions to an avcr,II..(C individual's annual radiation dose arc shown in 
ML\1P's maximum contnhuttllfl f(H I 908, 0 II mrem, is too small to be seen in the 

Figure 1-6. Averagt." Annual Radiation l>o\e in the U.S. (t\'CRP, 19&7) 

Total Average Annual Dose = 355 mrem 

48 rTYom 
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Chapter2 

2.0 CO IPLIANCE SUMMARY 

BWO operates in compliance Y..ith 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 environmental 
requirements is summarized below. 

2.1 Major Environmental Statutes, Regulations and Orders 

Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA)/Federal Facilities Agreement (FFA) 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 
1980, also known as Superfund, 1s 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 environmental risk are then placed on the National Priorities List (NPL) and a 
four-stage remediation process begins 

MFMP was added to the NPL in November of 1989 because of volatile organic compound 
(VOC) contamination in groundwater A Federal Facilities Agreement (FF A) between the DOE 
and the U S EPA followed in October of 1990 The FF A 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 Oh10 EPA became a signatory. 
The addition of the Ohio EPA did not change the purpose of the agreement, but rather prov1ded a 
mechanism for the full participation of the Ohio EPA in the CERCLA process. 

Preliminary CERCLA assessment of contamination at the site identified approximately 125 
locations of actual or suspected releases 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 reorgan1zed to increase the efficiency of the 
environmental restoration effort. The initiative, termed "MOUND 2000," has accelerated clean
up of the site so that the land can be released for economtc development much sooner than 
origmally planned. The MOUND 2000 process addresses buildings and potential release sites 
(PRSs) individually Approximately 400 PRSs have been identified A core team, comprised of 
US EPA, Ohio EPA, and DOE representatives, 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 in one of the following ways: (I) no further 
a.\Se.wnenl is required, i.e , the site is protective of human health and the environment, (2) a 
re.-.ponse actwn is warranted. or (3) there is insufficient information to make a determination 
(further m .\e.nmenl is needed) If there is consensus that the site is protective of human health 
and the environment, no funher action is taken If it is determined that funher assessment is 
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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 decision to initiate a response action 
may be made. A response action is a clean·up action tailored to the PRS of interest. Core team 
decisions to initiate a response action or that no further assessment is required are presented to 
stakeholder The 10U ~o 2000 process accelerates clean-up of the site by focusing on discrete 
areas and streamlimng dectsion 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. 
A brief description of environmental restoration activities for 1998 can be found in Chapter 3. 

In 1998, the Agency for Toxic Substances and Disease Registry (A TSDR) continued its 
evaluation of the site. It is a requirement of CERCLA that the A TSDR evaluate each site listed 
on the NPL. The Agency examines health data to seek out abnormal rates or types of illnesses. If 
any such problems are su.spected, the Agency attempts to determine if a correlation exists between 
the illness and the site 

Initial ATSDR findings for the site were published in October of 1993 as an A TSDR "Health 
Consultation" The consultation report indicated that plutonium-238 levels in the local 
environment are not a public health hazard. For other constituents of concern, insufficient data 
were available to draw public health conclusions. Therefore, a key recommendation of the report 
was the pursuit of additional testing. A TSDR performed soil and air sampling during 1994 None 
of the measurements indicated that a public health hazard exists In I 996, the A TSDR published 
a public health assessment. This document was made available for public rcvtcw m December 
1996 Approximately 200 written comments were recetved from twelve sources, including 
indivtduals, organizations, and agencies. A TSDR released the final revtsion of the public health 
assessment on March 30, 1998 The assessment concluded that under current conditions the site 
poses no apparent public health hazard to offsite populations. Although members of the public 
may be exposed to contamination from MEMP, the levels of contamination are not high enough 
to cause adverse health effects. 

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 m 
1998. 

Clean Air Act (C \ A) 

Nonradiological t missions. The Clean Air Act (CAA) of 1970, as amended in 1977, gave the 
U S EPA authority to regulate two groups of atrbome pollutants: criteria pollutants and 
haz.ardous air pollutants. The CAA was a~arn amended in 1990. The major impact of the 
amendments was the requirement that major emitters of pollutants obtain comprehensive (Title V) 
air permtts As an alternative to Title V permits, MEMP applied for and received Federally 
Enforceable State Operating Permits (FESOPs). The FESOPs place limits on annual usage and 
thus limit potent tal air emissions 
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\11 \tP i~ alsn s JbJCCt to state a1r pnllution regulations. including OAC 1745-J 1,-35.-15 
C omphance \l.:ith \tate of Ohio rcgulatinns require~ that applicablt• \11·\IP ,tCtl\ittc~ be permitted 
or othcn.\iise rcgtsten:d Thl.' Ohio Erwironmental Protection AgenC) lOhto I· PA) has issued 
~~E~tP ~ixteen :m permits Ten other sources are registered \\ ith thl' Rl·gtonal Air Pollution 
Control Agency (R \PCA) In order for a source to be considl.'red for registration status. (I) the 
source owner must demonstrate compliance with all applicable laws including empln) mcnt of hcst 
available technology, (2) maximum emissions of particulate matter, sulfi.1r dioxide, nitrogen 
oxides, and organic compounds cannot exceed li\ c tons per year, and ( 1) the source cannot be 
subject to Ll S I PA ncv.- source perfom1ancc standards or the "'\at1onal Emission ~tandards for 
Hazardous Atr Pollutants ("--E:~IIr\Ps) 

I'o ensure compliance v.;rth all state and local reporting requirement!>. chcrn1cal air emi:.sion data 
are collected This information is maintained in .t d,l!a base that b upd,lled each l'.tkndar H'ar In 
addttion to pro\iding information on rdeasc I<:H·Is fnr matcnnls regul.ltl'd bv the CAA the 
database is used to meet the rl'J'Orting requucmcnts of other st.ltutes such as the Emergency 
Planning and Community Right-to-KnO\'.' Act All em1ssions \'.l.'re '"'itl11n rl·quirl·d limits and no 
enforcement actions were mniated in I 09S 

Radiological emissions. Twelw stacks and eight building \Cnts at the site disch~uge radioactive 
clllucnts to the atmosphere These rclc.1scs arc suhjcct to '1rSH \Ps fc.,r radionudides These 
"radtonuclidc '\f·SHAPs" regulations (40 ( F R 6 I, Subpart H) arc components of the Clean A1r 
Act (C AA) and are enforced by the U S LPA 

The primary standard against which compliancl.! with 40 CFR 61, Subpart I I is measured is an 
annual efl'ective dose equivalent (EDE) The regulations require that radionuclidc air emissions 
from a gtven site do not exceed those amounts that would cause a mcmbl!r of the public to recet\C 
an annual EDE of I 0 mrcm (0 I 0 m~\) J'hc regulations also state that each facility must 
determine this "maximum otTstte dose" usmg an approved approach, the preferred approach is to 
use a computer code such as C \P88-PC 

Based on CAP88-PC calculations performl·d ft)r r-.tr \1P emissions in 1098. the mi.lximum EDE 
rccei\ed by a rncrnbcr of the public was () Oo mrem 1 h1s value rcprcst:rHs !l 6% of the dose limit 
and demonstrates that r-.1E\1P rell!ascs for 10fJS \'.ere wl'll bdow all(mabk release lt.:\els 

·y he 1\[ SJ lAPs also define sampling and monitoring tl!chniques \\ hich :1pply to stacks and \ l'llts 
that release rad1oactivc matenals A Federal Facility Compliance \gn:emcnt (I· FCt\) to bring 
f..tf- MP' s ellluent sampling and monitoring practices into full compliance \\ llh the requirements of 
40 Cf· R 61, ~uhpart H was signed betwl·en DOF and Region 5 of the U S EPA in July of 199-1 
On December 22. 1998. ME~tP received confirmation from U c; EPA that the terms of the 
H CA had been fully sausfied ~~E~1P was judged to be in full compliance with the requirements 
of 40 CFR 61. Suhpart Hand the FFC A v.as terminated 
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Clean \Vater Act (C\\'A) 

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 ( PDES) permit set these limits 
for a specific site. An NPDES permit is also used to maintain compliance \\ith more recent 
legislation, the Clean Water Act (CWA) of 1987. 

Ohio EPA renewed the site's NPDES permit on November I, 1997 The permit was modified in 
March 1998. The permit defines discharge limits and monitoring frequencies for the site's water 
effluents. l'.'PDES permit limitations were exceeded twice during 1998. E:xceedances were 
reported to the Ohio EPA and prompt corrective actions were taken following each incident. A 
violation notice was issued by OEPA for a five-day carbonaceous biological oxygen demand 
exceedance reported in May 1998. No enforcement actions were initiated in 1998. 

A modification to the NPDES permit was issued by Ohio EPA in March of 1998 The permit 
modification requires development of a Storm Water Pollution Prevention Plan (SWPPP) for the 
site. This plan, completed in December of 1998, describes measures which will be taken to limit 
stormwater pollutton from industrial activities, soil erosion, and uncontrolled stormwater runoff. 

In July 1997, the Ohio EPA tssued an Authonzation to Discharge (ATD) for the CERCLA OU 1 
groundwater remedtatton process. One element of thts process involves the contmuous pumping 
of groundwater from a series of extraction wells to prevent migration of volatile organic 
compounds (VOCs) into the aquifer The ATD serves as an NPDFS permit for wastewater 
discharged as a result of thts CERCLA action, specifying discharge limits and monitoring 
frequencies During 1998, no exceedances of A TD discharge limitations occurred. 

Safe Drinking \Vater Act (SD\VA) 

The Safe Drinking Water Act (SOW A) of 1974 required the U S EPA to establish a program to 
protect dnnking water sources To meet this goal, the EPA de\eloped National Primary and 
Secondary Dnnking Water Standards These standards are applied to drinking water supplies "at 
the tap." Since the site withdraws well water for use as drinking water, MEMP 1s subject to the 
requirements of the Act 

In Ohio, the SOW A IS administered by the Ohio EPA. In accordance with Ohio EPA 
requirements, the stte's drinking water system is routinely tested for various compounds. These 
analyses must be performed by a state-certified laboratory. In 1998 1\attonal Environmental 
Testing, Inc. (NET) performed the following analyses: total coliform, lead, copper, nitrate, 
synthetic and volatile organic chemicals, radium. gross alpha and beta, and tritium. In 1998, the 
action levd for lead was exceeded during semi-annual sampling e~cnts. Consequently, , tENfP 
has implemented a corrosion control program designed to reduce copper and lead levels in 
drinking water 
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l ndl·r thl' Oh1o L: P \" 'iD\\ \ .luthorit\, \H \tP 1s .tlso rt:qliHl\.l to m.wHatn a mtn1mum 
chlorin.lll~)n k\cl ofO 2 mgl lice chlnnn~ tnr Ill mg I ~·nmbir!l·d ~.h 1 llllll~o.'l 111 till' site·, potable 
\\ater sy!item !'his standard applies throughout the di~tributinn ~\ :-tcrn 

Rrsource Conscrva(ion and RccoHry Act ( HCRA) 

The Resource Conservation and Recovery Act ( RCR ·\) of I 076, as amended bv the Hazardous 
and Solid \\'a~te Amendments (l!SW.\) of 19R-i, established a ~..radle to gra\'c·· trac~1ng s~o;tcm 
for hazardous wastes The ·\cts led to the implementation of rcgistrati~)n and/or permit 
requirements for all facilities that transport, generate, treat. store. and or di ... posc of hazardous 
\ly'astes The Ohio rP.\ administer!> th1s program for the ~t~lle of Oh1o 

B \\'0 operates two ha;ardnus \\ astc storagt: un11 s. one 1s ust:d f(1r h,\./,trdnus \~ .1 '>t c-. and the other 
is used for rmxcd \\astc-.. i e . r adioact1vc wastes that arc also rcgul.ucd b) R( R \ 1 he storage 
units are opcrat~d in accordanl'c \\ith a RCR \ 1\trt fl permit issued by the Oh1o [·J>A rn October 
1996 

llanrdous v ... ast~.:s storl.!d ons1tc arc managed pursuant to RCR \ rl·quir~ml·nts ''ith rc.,pect to 
v. aste character inltron, labcli ng. storage contarrH:r 1nt l'gr it v, fitul1 1\ per !tJilllancc cri t~:na. and 
emergenc.., response preparL·Jncss ·r hL•se \\astcs arc sh1pped nff..,itc for appro,cd treatment 
and/or disposal 

In April of 1998, the Ohio fi'A r~sut.:d DOl:. f\.tl \ 1P a ~oticc of \'iolation ('\OV) for the 
accumulation of potentially RCRA-rcgulated chemicals and uncharactenzcd \\astc-lr~c materials 
In response to the NOV. a Chemrcal Disp0sition Plan was devcl0pcd I his plan accelerated 
existing programs to rdcntity collect, charactcri;c, and di.,poo;ition excess legncy chemicals 

In December 1998. the final two underL?.round storage tanks ( USTs) regulated under Title I of 
RCRA were abandoned in place 1 he l ~ l's v.erc drained, cleaned, and tilled \lrith an inert 
matcnal Subsequent sampl1ng sho~cd sl1ghtly elevated conccntratrons of hvdrocarbnns 111 the 
soil beneath the till val\es resulting tiom historic overfilling ur product expansion 

W aste disposition. In 1908, I 'i9,:!27 pounds or hazardous and other regulated Wa'>tes v.ere 
shrpp~d oiTsllc Of that amount, 6\~16 pound' were RC RA-rcgulat~d \\astcs. 65,730 pounds 
were a::.bcstos and PC R ~astcs, .tnd :!R,272 J'Ounds were other ,.,.a..,tes not :-.uitable for sanit:uy 
land tillrng 

It is the polrcv of DO~ that hazardou-. \~astes originating m R:Hll n:Jctl\ c \ 1atenal \ 1anagcrncnt 
t\ reas (RI\1~1As) be treated as "suspect'' mixed \\astcs, li c . suspected of being radinacti\ely 
contaminated) I his precaution is neccs'>df) to ensure tiMt huardous \~a·ae management l~lciliucs 
do not receive radioacti\c \\astcs unless they arc equ1pped aml lllcn~cd to do su :\sa result of 
this polic), B\\'0 has impkmcntcd proccdurc:- that crhurc that \\aste sent to commercial 
trcatmcnt lstorat?,c/dlsposal ractlrtrcs is not r ndioacti\cly contaminated 
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:\onha1ardous olid \~ a~tc:s generated b\ B\\'0 .nc dtspo~c:d of u1 a ltc~."n c:d. pl'rrnittcd sanitary 
landfill 1 he \ olumc of matcnals rcqUJnng I:Hldtill dtsposal h.t been rcdu~cd as a result of 
recycling programs for papcr. glass. and :.crap metal 

Fedrral Farilit) Cnmplianct' Act (FFC Acl) 

·rhe Fedtral Facility Compliance Act (FfCAct) \\as signed 1nto l;m on October 6, 1992 The 
FFC Act requires that all DOE factlitie prepare an inventory of mixed \\astes and mixed waste 
treatment capahilitic::; In accordance "'ith the Act, a Conceptual Snc Treatment Plan was 
submitted to the Ohto FPA in October of 1991 FoliO\\ ing discuss1or1:. \\ ith the Ohto FPA and 
public stakeholder . the Conceptual Site Treatment Plan \\85 rc\l:scd and a nrc!ft Slle lreatmel/1 
/'/em was suhrnJttcd to the Ohio EJ> \ rn Augu,t, J()04 The final S11e Jieatmcnt Plan ( TP) \\35 

submitted to DOE 111 ~1arch. 1095 am.l .1 Dncctor's hnd111gs and Orders (Dl·&O) \\US signed on 
Octob~:r 4, 19CJ5 J he Dr&O cstahl1:.hes schedules and treatment technologll .. '!) for DOE's mixed 
waste Thc STP is updated annuallv at a minimum 

BWO continues to reduct! the \Olume of onsttc legacy mt"cd '"a"tc In 1908, £l)ld cyanide mixed 
\l.aste was shtpped to i"SSI nf I !ouston. Tc:xas for treatment and dtSiJo..,al ,\ddiuonally, tnbutyl 
phosphate was shrpped to Waste Control SpL'Ciali~ts in Andre\\!>, lc'>;as for tteatrlk'llt us1ng a nC\1. 

"broad-spcctwm" contra~t Shtprncnt of oil-contaminated mnten.JI and scintillation cocktatl
contarninatcd r cft1se arc planrlL'd for 100•) B \.\'0 \a.. ill cor111 nuc to C\ aluat c and ut1lizc llC\\ 

treatment options as they become av,lllablc to reduce the IIJr nttround times associated wtth 
disposition of newly d1sco\·ercd nuxed w a~tc st rc.uns 

Toxic Substances Control Act (TSCA) 

The goal of the Toxic Substances Control Act (TSCA) of I ()7b is to protect human health and the 
en\ironment from unreason.tblc risk'\ a:.sociated \a..ith toxic chemical substances The Act gave 
the U S EPA authorit\ tn go'vern the manut1tcturc and usc of chemicals deemed to present 
srgnilicant toxil.:tty risks \ II ". tP acti .. ities do not gL·nerate T.SC \ ,~.a~tc ~treams on a regular 
basi:-. HO\\C\ cr. cll'"orb Lnnt11111e to rcmme J'SCA \\Jstcs associ.ucd \\. ith past practices The 
t\\O primary compon~nts or tlus category of \\astc arc pol\chlonnated biphcnvls (PCih) and 
a~bcstos In 101)8. o5.7N pounds of.tshestos and PCB \\astes \\t:re shipprd ntl!;ite ti.x di:sposal 

Polychlorinated h1phen) I (PCB )-contarmn,ltc:d material that art.: not suspected of he1ng 
raditl.ICli\Ch cont,uninat~."d arc storL·d onsitc pending their ">hi I rncm to an I· P \-appro' cd facilit\ 
for dr posal "Suspect" PCB \\aStes (those \\,tstes ongtnaung in R~l~ 1.\:.) arc r t:t:uncd onsitc for 
\l. aste characterization RadrnactiVL'h contaminated PCB \~a ... tt:s arc also 1ct.uncd on<;llc Disposal 
options arc currcntlv bcmg explored ti.1r PCB-cnnt,lmtnatt:d mixed \\.tstc 

I he usc ot asbt::-.to:. 111 prpcs. panels, and ns an addtti\~ to dwlhl phthai.Hc in parts pruductton has 
been d1scont1nurd Res1dual ashesto::. is lnndlcd, packaged, and sh1pped otl~-.;ite to an .tppr 0\ cd 
di ... posal f'acilit\ 111 compli,mcc \\ith I SC't\ fl'gul.uinns In JOl)S. a:.b~stos rcnllwal project-; 
a" l1('iatcd \a..tth butld1ng marntenancc. and demolition aW\ ittcs conttnuL·d \II such proiL'Ch arc 
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cardull\ mnmtlHL'd h\ th~ Jndu~trial 1.\,lkt\ & llc.1hh Ciroup tl) ~rNrrc C'l'lllpltance \\ith TSCA 
and B\\'U' ~ Sa!~t\ and H~gt~nc ~1Jn.J .. I 

Emrrgl"ncy Planning and Communit) Right-to-Know \ct (S \R \ l'itll' Ill) 

The reauthorizattl)ll of CERCLA came in I qso in the form of the ~uperftllld :\mendments and 
Reauthorization Act (SARA) l'he Emergency Planning and Communi!\ Right-tu-Kno\" ponion 
of that lc_~.ttslatlon is found in Tttk Ill of the Act SARA Title II I, Section 3 I~. rL·quircs that ~ttes 
handling "e:<trcmdy hazardous" and ''hanrdous'' substances notifv rL·gional emergency plannrng 
agencies In <..ompliancc \\ith the Act, 1\tF:\tP annually reports hJnrdous chcmical inventory data 
to the State Emergency Resp~)nsc Commission, the :-.tontgomcf\ Greene County lntl.--,rn1ation 
Coordinator, and thc Citv of ~1tarnisburg hre Department '1 he imenlllry lllftHmation ts 
accompanied bv m;1ps shov.1ng the specific locations ofthc chemicals In 1098, B\\'0 used and/or 
stored tv.o "extrcmdy ha1ardous'' and si\ ''hazardous" chcmic.IIs in e:xce~s ~1f reporting 
thresholds 

SAR ·\ Title Ill Section J 13 mandatt.:s the annual submission of a Toxic Chemical Release 
lnn:nlory report for sires \'.hich manulactun.·. process. or othcn.,ise usc l1~tr.:J toxic clwmicals in 
quantities greater than specified thresholds In I Q<)8, B\\'0 did tliH usc quat tities of any listed 
toxic chcmtcals in excess of reporting thresholds 

Nalional Environmrntal Policy Act (~FJ>A) 

The National En\ironmental Policy -\ct (NEPA) of 1969 \\US cstahlished to ensure that 
consideration is given to the potcmial en\.iwnmcntal impact of federal actions prior to the 
trrctricvablc commitment of resources DOf has formalized its approach to 1\'l~PA by enact1ng 
regulations (I 0 Cf R I 021) In 1998. a Nl J> :\ rcv1ew \vas initiated fnr the dispns1tton of the 
South Propcny, arproxtmatcly 123 acres ofrelatively undeveloped land in the southern portion of 
.~11 .\1P In addition. NEPA rcvi~:ws v.ere rl'ftormed ll.1r cleH·n projects 

Endangrred prci<'s \ct (F~ \) 

Prmtsions of the f·ndangned Species Act ![S:\) of !fJ71, a.;; aml·nded, prohibit federal 
department<; such as the DOE from carf\tng out projects that \>,.'Ould destroy or modify a habitat 
deemed cntical to the surv1val of an endan~en:d or threatened species 

\1r\1P has performed a number of sur\eys for threatencd or endangen.:d species T\\O potential 
ESA compliance issues have been noted hrst. an endangered plant species the Inland rush 
(.funUJ.\ 1111erwr). and an endangered bird species, the nark-eyed JUnco ( lr111uJ h.H'mall\), have 
bct.:n observed onsite Both species are listed on the St.ttt.: of Ohro l· nd mgered Species list 
Because only onc indi\1dual of inland nrsh \\as located, tt i not COthtdercd a \iable brecding 
popul.uion at the site rhe dark-c\ed junco. dc:sp1te be1ng .t common \\lfltl'r vi~itor tn Ohio. rs not 
kntmn to breed tn south\\l'~tcrn Ohio Secondly . it has been dctcrnlllll'd th,tt the s1te is in the 
habitat range or the fcdl'rall\ c:ndangered ~pectes uf Indiana Bat (\/)(1(/\ \nda/1\) Consultations 
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Compliance Summary 

~ith the U S. Fish and Wildlife Service and the Dayton Museum of Natural History indicate that 
the site does not provide a suitable habitat for the Indiana bat and no Indiana bats have been 
observed onsite. 

Neither the solitary sitings of the rush and the junco, nor the potential habitat for the J ndiana bat, 
are e. pccted to affect ongoing or future activities at the site. 

National Historic Preservation Act (NHPA) 

The National Historic Preservation Act (1\1-IPA) of 1966, as amended, made the preservation of 
historic, architectural, and archeological resources a national policy. Consistent with this policy, 
the federal government requires that programs it funds or licenses in the State of Ohio be 
reviewed by the State llistoric Preservation Ollice to determine what effects, if any, the activities 
will have upon such resources Two studies were conducted to evaluate non-building 
archeological resources on the MEMP s1te. These studies concluded that no significant 
archeological resources are located on the site. The Ohio Historic Preservation Office (OHPO) 
concurred with these conclusions. 

An evaluation of buildings and structures for 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) DOE initiated discussions with the OHPO to establish 
the terms of a Memorandum of Agreement to mitigate adverse affects to these historic structures 
which will result from environmental restoration acttvities and transition of the site Mitigation 
will likely consist of documentation (photographs, drawings, and compilation of building 
histories) 

Executive Order 11988, "Floodplain Management" 

A narrow area along the southwestern border of the site and a small triangular area in the extreme 
northeastern comer of the stte lie within the I 00-year floodplain . These areas are primarily 
located withm the undeveloped portions of the site and are not expected to affect project 
activittes 

Executive Order 11990, "~Protection of Wetlands" 

CERCLA ecological assessments have identified small wetland regions within and around the site. 
MEMP 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 nottce, mcluding a 
Federal Register Notice publication, must be employed to notify stakeholders of the action. 
Authorization w b.tl.klitl a we::tland or discharge dredged or fill matenal mto waterways 
designated as "waters of the United States" shall be secured from the U S Army Corps of 
Engineers (~S ~CE) under Section 404 of the Clean Water Act A corresponding Section 401 
Water Quahty Certtficat1on shall be secured from OEP A, if apphcable. 
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Executive Order 12856, '"Federal Compliance with Right-to-Know Laws and Pollution 
Prevent ion Requirements, 

Executive Order 12856 mandates compliance with EPCRA {SARA Title lll) reporting 
requirements for all federal facilities In 1998, MEMP submitted SARA Title III Section 312 and 
313 reports for chemicals used and/or stored during calendar year 1997 Data for 1998 will be 
reported in 1999 as specified by EPCRA 

The pollut1on prevention and waste minimization focus has shifted from routine operations to 
environmental restoration. Accomplishments in 1998 included collect1on of ferrous and non
ferrous metals, white paper, and toner cartridges for recycling 

2.2 Other Key Environmental Compliance Issues 

Major External Environmental Audits in 1998 

U. S. EPA Radionuclide NESIIAPs FFCA termination inspection. On November 17, 1998 
U S EPA conducted an mspection of stack monitoring upgrades to venfy that all actions 
required by the NESHAPs FFCA had been completed. U. S. EPA confirmed that all actions were 
completed and reported that the site was in full compliance with the requirements of 40 CFR 61, 
Subpart H. The FFCA was subsequently terminated. 

Ohio EPA RCRA inspection. The annual unannounced RCRA inspection by the Ohio EPA was 
conducted in February of 1998. The inspection focused on RCRA compliance issues No 
noncompliances were identified. 

Ohio EPA NPDES permit compliance inspection The Ohio EPA conducted an NPDES permit 
compliance evaluation on March 18, 1998. All areas rated were Judged to be satisfactory 

2.3 Summary of Permits 

BWO operates in compliance with sixteen state air permits. Ten additional sources of air 
emiss1ons are on registration status with the State of Ohio. An NPDES permit and an 
Authonzation to Discharge govern water releases from the site. Hazardous waste activities are 
governed by a RCRA Part B pennit. 
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Chapter 3 

3.0 EN\'IRO!\i\lf~T:\L PROGRAl\1 JNI-OR\1 \'110'\ 

I'hc pnnc1pal objccmc of \tl-\1P t:m1ronrncntal monitoring programs is to ensure that any threat 
to human health or the cn-..1ronment 1s promptly detected and mitigated It IS 7\11 r-.tP policy that 
meeung this goal be \-Jcwcd as a mimmum standard of practice, better performance shl)Uid ahvays 
be pursued The philosophv 1s cv1dcnt in the L \tent and scope of r-.1E\1P's ct11ucnt and 
environmental monitoring programs It is also supported by MLMP s commitment to successful 
programs m the areas of 

• A l >\RA (As 1 m~ :\s Reasonablv \chit~\ able), 
• Regulatory compliance, 
• Waste minimi;;ation and pollutiOn prevention, 
• Environmental restoration 

3.1 Environmentall\1onitorin~ Program 

The ME\1P environmental monitoring program (fC1&G, 1997) generates data on surface water, 
groundwater, sediment, foodstu!Ts, and air These media arc path\~ays for migrat1on of hazardous 
materials from the site to the public The momtoring program includes etlluent monitoring, 
environmental surveillance, and meteorological mon1toring Elllucnt monitoring focuses on 
releases from the site, i e , stack and "astev. ater discharges The environmental surveillance 
program focuses on environmental condit1ons in the area surrounding the site and m local 
communities 

3.2 Effluent l\1onitoring 

Air Emissions 

Sta~.ks through wh1ch raJJoacuvc matcnals arc potentially released are sampbl continuously for 
t11tiulll and/01 pa1 tic.:ulate radionuclides These samples are collected to demonstrate compl1ance 
with radionuchde 1\JESllt\Ps regulations and to pro\ 1de early warning of ,tbnormal emissions so 
that timely correct1ve action-; can be undertaken An outline of the routine stack rad10nuclide 
sampling program IS shov.n in Table 1-1 The stacks are also equipped w1th real-time monitors 
that operate continuously Samples may be collected at any time if one of the real-time monitors 
should alarm I\1EMP also releases very small quantttles of nonradiological constituents into the 
atmosphere Annual nonrad1ologtcal emission rates are calculated usmg a matcnal balance or 
em1ssion factor approach The releases are governed by State of Ohio EPA permits and 
regulat1ons 
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Environmental Program Jnfor·mation 

Table 3-l. Effiuent Monitoring :tt MEMP 

Air Emis ions 

Water Effiuents 

Parameter 
Measured' 

HT, HTO 

Ullpu, m.:~~ 

m,2\.IU,: lJ 

Flo'' rate 

liTO 

llll>u, m:~ 

mu•u. :"u 
m 111, :nll1 , m Ill 

pH 

Chlorine 

Dissolved o\ygen 

D1ssolved solids 

Suspended solids 

COD 

csoo~ 

Fecal coli form 

AnllllOJlla 

011 and grease 

1 h = rhonum 

9 

8 

6 

5 

~ 

~ 

~ 

~ 

I 
3 

2 

Collection 
Frequency 

Weeki) 

Weekly 

Weekly 

DaJI) 
When \\el11s pumped 

O.uly 

0;111} 

DaJI) 

Dally 

Da1ly 
Weeki) 

112 Weeks 
When '~ell is pumped 

O;uly • 

Weekly 

112 Weeks 

21Week 
Weekly 

1/2 Weeks 

Weeki) 

2/ \\'eek 
Mont hi) 

Weeki) • 

1/2 Weeks 

1\.tonthl) 
Quartcrl) 

• H·r 0 ,., Trumm O\ldc 
HT = Elemental tnllum 
Pu Plutomurn 
U • Ur:1n1um 

CBOD5 • Fl\c d:J) carbonaceous b1ochem1cal o\ygen demand 
COO Chcm1 , I O\"}gcn lkm.md 
• Summer :O.fonths· Ma) I - October 
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Table 3-1. (continued) 

\Vater Effiuents 

Parameter 
t-.1easured• 

Free n:uudc 

Cadn1111111 

Chronuum 

Copper 

\1crcun 

SciCillllfll 

Z1nc 

voc~ 

I O\Jl.ll\ tc~t111g 

Certodaphtua dub1a 
acute 
chrome 

P1mcphalcs promcl.1s 
acute 
l.hrOJIIC 

' VOC Volar tic orgamc compound 

.., .., 
'. ' 

No of Sampling 
LtKJttons 

' ... 

2 
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C\1llection 
Frequency 

~h.1n1hh 

['.lonlhl~ 

\\'cd\1~ 
~1onrhl~ 

\1.' cc 1-I! 
[\I on! h ly 

1/2 Weeks 
['.1onrhl) 

\\'cd\1~ 

lt2 Wccb 
1\lonrhh 

:-..1om hi) 

\1onthl) 

1/2 Wccb 
Month I) 

Monthh 
Quarterly 

\\'hen \\CII '" rumpcd 

Qu:lrtcrl) 
Qu,trtcrl) 

C)u:Jrtcrl) 
C)u.trtcrl~ 
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\ \ ater Rr leaq•s 

Water released fiorn tl11.· srll' IS al~o amplcd cont•nuouc,l\ .11 th~.: ,llscluugc pomt-. l:tllucnts 
inci.Jd~o: pw~ess v.a..,tl'\\atcr . .,e,,,Jge \\atcr. and sterrn \\dtCr I he lixus lor 1110111tonng of ''"tcr 
reJCa'>t's IS Oil rlO/lllldlOJogJCilJ pardlliCICrs f '>;tl'riSJVC :,arnpll!lL( ,tnd an,tl\siS ,tie requ11Cd Ill 

demlmstratc l.lllltpllarh.:e \\lth the :.111:':. \,,ttion,tl Pullut,lllt Dlslharl!L' 1-lunlllatton Svstcrn 
(:\"PDI·Sl permit and the Operable l 1111 I :\uthonnttll)n to Dl.'>dlcllgL· (·\I D1 ·\n ourlult' of rile 
dlluent '"ater sampl1ng progrdm r<; .!lso shuv.n 111 I .tblc 3-1 

3.3 En\ ironm r ntal S un ei llann· 

~fJ-:\IJ> llldintalll:-. Clll e'\tellSI\e L'tl\iiOlllllCntdi !>lll\etJJ~trlCL' pro~.;ralll d<.:~ll!llL'd to e\:tlu,rtc.; potential 
unpa~h !'rum the !lite on humt~n health .111d the em tronrncnt I h~.: em IIOtllllCiltal ... une!II,Hlcc 
program til\ oh e!> ~.1mplc colleL!Il>JJ ,wd m1.th SJ<, of amh1er11 ,m reglllnal '' .tl\.!r -.upplies, 
s~.:d i men t s, on.,itc and ulfslle grnunch,a!l:r, and ftlOlbtutrs llu-. prour.1111 complement:- the 
diluent monitunng program "hich ti.>cu~L'" on releases lrnrn the .,lie. 1 c , :o.t:tck and \\ atL'r 
dtsch:.ugcs An outlinl! oftht: cmHonnH.:nt,il uncallancc program1s sho\\n 111 I able 1-2 

Radionudidt>s of ( onrt.·n• 

!"he princtpal radillnuclidc:s nf -=unccrn at ~II ~fP .ue trttturn ,md plltton1um-2'ls. nn nthe1 
radionuclidc~ Clmtllbutc ~1gmticantlv to the dow e"l1111atcs for the sttc ( "l'l.! :\ ppcnd1' l·.) Small 
quantitic~ of other rad1onuc lides, hm\c\cr, h;l\e been used at till' ~IlL' Where the1c is a strong 
probability of detecting stH.:h radiunucliucs 111 the environment, th~.:v h.t\e been .Hided to the 
appropriate sampling ~chcdulc ·r hi.! pnmar: l':'\ample is uranium Because U-2 1 1,23·1 1s a decav 
product of Pu-2JH, l '-233.234 i~ a part of ~ 11-::'\. lP 's routine cn\lrnnmcntal munitn1ing program 
:\1 E~1J> analvtcs drinking \\atcr and river \\,Iter sample:-. to monllor th~.: ingnH\.th oft r.::;-; 1.2) I 
0:o significant l.l)llCL'IHlations ht~\1.! hl'l'tl encountered Radloisot~)pe~ or tlllHllllll Wl.!fL' .dso used 
histo rically in \ 11 · \t J> upcrations l o ensure that nn signiliC<IIll dusL' imp.1ct limn tlwriurn is 
nccurr Ill g. rlflllOIL monitoring is perlt)/ mcd rhe-..e d,!l,t :-.hO\\ that 1horiurn I..'(Hll.:l'rllr,urorrs ,u l' .tl 
or \ er v lll'<lr cll\ ironm~.:nt,d lc\ cis 

Arnhit•nt Air 

:-. tEr-.1J> rn.unt,llns ,1 lll'l\\.ork nf ,m1b1ent au 
surv~i llance ~t.111nn-.. In momtor the 1111pact \JI. 

arrbor nc r adiolog1c.tl erms-..1011:--. on 1 he loc.tl 
and regll)nal em 11 or1me11ts The 111.:1\\ or~ 
in~ludc., buth lmsitL' and ollsirc statH>n~ l' hL· 
number and placcmclll nf n11S11c -.tations 1s 
b.tscd 011 lht• pnpulauon ch tnbut1011 ,mel the 
pre' atlrng "rmb ~ 

CollectiOn of ArntJ1ent A1r Samples 
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S urfact \\:Her and '" rdimt.·nt 

1 he (irL'31 ~ t r.unr Ri\er and other regton.tl "lHI~tce \\,llt:r locatron:\ .ue s.tmplcd routiiH:'h ti.1r 

radi~)nuclide:- Since plutonrum and thorium in ri' er \\atcr tends to a('cumulate 111 sediments. 
!ic:dirnent samples arc collected from the .... c locatron and .m:li)I.Cd for r .... otupcs oftltc: ... c 
radionuchde!\ 

Tahlt> J -2. Environmental Surveillance at 1\1 E.\1 P 

I m rronmcnt.\1 
~kdllllll 

On~ite 
1\ml>r.:nt 111 

l>rurkrng \\ rt.:r 

t rrll\111d" .tt.:r 

'I rJ < 1 I rlluun o\r<k 
l'u l'lutomurn 
l I lr.anuun 
I h ll111r 111111 

Parameter 
~tca~url·d' 

I II<> 

I' Jtlll ul,rll's 

::•n,, :"Ill. :':n, 

R.rUIU111 

< rro•" 1\lpha 

(iro\~ lkta 

V<>Cs 

Nur.Jt.: 

[,•,ulund t nppcr 

lot.d ~.olrlorm 

I!IO 

V< ><' 

\/OC Vol.ul~ ''rg mrc ~oml~tUII<l 
h dud~ I~Ju.grolllrd 1<-.. tlh n ''h.:n •IJII~o.thk 
( rownh,,rh:r unpiHtl.! mdu•l-=~ "~lis. ,,rprw.: prh ~nd "':~.:ps 
'\, n-.kr~~.:~ 11.: unt rt.:p•~rt.:d lllt\J'p J) 

•" rmpl.: CI)IJ<.:di(IJI tr.:qut.:nl' \,m~~ 

~u t I ~.1111plrng 
llx.:ns~..,n..!' 

,, 

lj 

~ I l 

' ' I 

(\1lle.:t ron 
I rc:qucnc' 

\\ .:..:~ ,, 

1 lu;u t..:r h 

1\lllllldll\ 

'\..:1111 •.mnu .• ll' 

~lonthh 

c 
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f a ble 3-2. (continued) 

[· m 1ronmcntal 

M cJJUm 

/\rnh1o:nt ur 

I' nod ....:d unc n 1 

I>rm~11 g" 1to.:r 

Par.:unctcr 
ka~u 11.:J 

I fl < l 

'llll'u I ~Ju 

"I h ·''I h 

I ln,,l,IJt.;s 

I{ () 

llllu I "iu 
't "'t 

"II ' Ill 

"'J>u. :"' ' 111!11 

"lh ·' I h 
I 

Ill ( ) 

lh 

lh 

Ill 

• ~111. · ~ 111 .,, 111 

lrfli 

'"'l'u. '' '"1• 1 

11
'

11
[ "'t 

•1 h. ' Ill. '' l'h 

Ill o 

\<I'll 1 •vlll 

',.1 . "'t' 

\ ll1 •• , h : lh 

\'1 I( ' 

. 
IHHg.uuc' 

1110 

"'flo •I I 

•11111 1111111 lruHu•n \1}( 

lndud~·, h; ,d,~r· und h-.. 111•'1 1ho:n IJ'h~.JI• c 
( 111 11 J,,,,lo:r "'!tlplu•l! 11 .oil k•, 110: ' , 11 t .r,· 1 h 11 J cq' 
~<11-<klo:'h II<: 11111 II.'J '> rtcd 11 \f p J> 
"i 111 Jlc u llc\,11<'1 ltl'JllCII• \ \ r..: 

• I )JI,I lilt. I \ ol ltl>k I r I 'i'l'i 

7 

7 

\ 

• 
' 

I rcqucnc' 

\\ "'" \ 

M1nthl\ 

1\lonthh 

\I rllhh 

I..)U<1rtcrl\ 

(.1 1.11 tcr 1\ 

\niHI.JI 1\ 

\1, nth' 

t\lonthl\ 

"..hmthh 

:-cn11 .JnnJ.ilh 

1.! 

\Jilll i lh 

1\111111 ilh 
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Foodstuff: 

Various locally-grown vegetables are collected and analyzed to determtne whether radionuclides 
of MEMP origin are contributing a dose via the ingestion exposure pathway Root crops such as 
potatoes are analyzed since the roots may come mto long-term contact with subsurface 
plutonium. Tomato samples, conversely, are ofuse due to their high water content making them 
excellent indicators of tritium uptake. 

Groundwater 

MEMP maintains an extensive groundwater monitoring network dcs1gned to provide information 
on the impact of site activities on local and regional groundwater Groundwater samples are 
collected from onsite and otfsite monitoring wells, onsite and offsite production wells, private 
wells, and regional community water supplies Samples are analyzed for radionuclides. volatile 
organic compounds (VOCs), and inorgamc parameters 

Environmental Levels 

To evaluate MEMP's impact on the environment, it is necessary to establish background or 
baseline levels of contaminants in a variety of media MEMP 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" in 
th1s Report 

3.4 Meteorological Monitoring 

Meteorological monitoring prov1des 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. Atmospheric stability determinations arc 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. 
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3.5 Fffiuent Treatment and \\ aste ;\lanagrment 

EffitH·nt Treatment 

Air. High efficiency panicul;lte air (lii·PA) filters remove particulate rad10nuclides from process 
air cnu;,~wns Atr clllucnts arc tiltcrcJ lir:.l at their purnt of origin (c g. d glmc box), and again 
just before reaching the release point (i c, the stack or vent) The tiltcnng svstem in place at each 
stack is composed of two banks of I I EPA filters connected in series Fach filter bank has a 
nominal collection etliciency of99 95°o for 0 2-micron panicles rritium is not trapped by HEPA 

filters A chemical process is used to recover tritium from waste gas stn.:ams 

\\ att'r. An ons1te '>a!lltary v.astL' treatment pl.ull manages all dorne,tlc wastt:\\atcr generated at 
the '\tic Treatment is prov1ded via an actrvated sludge process operated 111 the extended aeration 
mode A continuous backwash sandlilter scP.es as tcniary treatment I he rntlucnt and etlluent at 
the sewage treatment plant arc rnonitorL•d to ensure that radionuclicks arc not inadvertently 
discharged to the ermronmc.:nt All wastcv .. ater, afh:r appropri,ue treatment and monitonng, is 
discharged to the Great ~1i,tml RiH·r Dige!>ted sludge from tilt: :-.anitHf)' treatment plant is 
managed as l.ov .. · Spec1tic Activity (LSr\) v .. aste 

W:tste Managrmcnt 

The waste management focus has shilled from support of routine operation~ to environmt:ntal 
restoration and disposition of legacy \l,.astes In I CJCJR, I 'i9,227 pounds of ha;ardous and other 
regulated wastes were shipped otlsitc Of that amount, 65,216 pounds were RCRA·regulated 
wastes, 65,739 pounds were asbestos and PCB \.Vastes, and 28,272 pounds were other \.l,.astcs not 
suitable for sanitary landtilling 

ll:uardous \\-astes. B\\'0 operates t\.,.O hanudous waste storage units, one is used for hazardous 
v .. astes and the other is used f(x mixed wastes, i c. radioactive wastes that arc also regulated by 
RCRA The storage units arc operated in accordanct: with a RCRA Pan B permit issued by the 
( >hro EPA 111 Octoher I 9<)b 

Radioactive \\astcs. ~1E~1f> cum:ntly has t\\O di'>posal options for IO\.\-Ien.:l ratrtMCtive 
\\astcs 'I he \l,.aste can be shipped to the Nevada Test ~lie (f't IS) or to Envirocare. a commercial 
di.,posdl l~tcihty In ICJlJg, J.~ truck shipments (b\057 tl 1

) ot km-lc\el waste \l,.CfC shrpped to 
NI~ and 182 railroad shipml·nts (JS'i 700 tl') oflow-Jcvcl \l,.aste \\ell? shrppL'd to l:nvimcare 

J\lilcd \\asH•s. Hazardous wastes tlut arc radloactivt:ly-contaminated all' rl'f~:rrcd to as rmxed 
\\,Isles I hLsl wastes are stored ir1 ,, RCRA-pc11111tted t:1crlit\' until tiL\Itll1lllt /di ... pn~al options 
ha\C been C\aluated In )Q08. trihutyl pho~phate mi\cd waste \\:ts ~h1pped to \\' ,tstc Control 
Sp~:~.i,di~b ;,, Artdlt:\\:ot, Tt:-..t:-. fur tH:,HIIlell! w .. ing a IlL'\\ brnad-~pL'Ctnlln .. ct'lll lact Shipments 
or oil-cont,umnated mat•.:rial and ~cintillaunn t.:l'Cktail-contaminatl'd reti.Jsl' ,tre planned for I ()C)<) 

B\\'0 \l,.iiJ comrnuc to t:\aluate and utili;t: IlL'\\ trc,llment options as they become available to 
redut.:L' turn,mnmd llllll'S assoc1ated \\ 1th the disposition of nc\d\' dlsCo\l·red nHXL'd waste 
str t:arns 

1-S 



Chapter 3 

~onha1~trdous solid l'ilStes. '-:onhazardnus, nonradioacti\e solid \".3stcs gen~:r.ucd hy B\\'0 arc 
dl:.post•d of m a hct•nscd, pcnn1tted sanlt.H) lanJtill T'hc volume of nHltl·ri.ll n.·quiring l::tndtill 
disposal has been reduced as a n:sult ofrecvcling programs for paper .llld scrap metal 

3.6 Environmental Permits 

Mf:~1P activities arc routinclv measured aga1nst the compliJnce requirements of statt, air and 
state water permits AdditionJIIy, the ha.zardous "astc program npaat~:s pursuant to a RCRA 
Part B pem1it Table J-3 lists permits applicable to ~1Ft\ tP and 0\\0 activities 

3.7 \\ astt :\linirni.1alion :wd Pollution PrrHntion 

BWO has estah!Jshcd programs to reduce the \Oiumc and tO:\ICit\ ut' hrl/,udous, radioactive, 
mixed. and solid \'.astc streams These goals arc accomplished by preventing \\.,l'>tc generation, 
recvcling, and reclamatiOn Programs rncludc rccyclrn~ of C'-fk'ndcd \L:hiclc batt~:ries. scrap 
metals white recyclable paper, and toner cartndges Recycling brns are also pro\.idcd for 
alumtnum cans which arc accumulated and n:cvc.lcd b) employees In 109R. 1\t! \1P recycled over 
32 tons of white paper and \·1<1 tons of scrap metal 

3.8 Environmental Rc,toration 

Ml:MP's pnmary focus is t-!11\ ironment a! restoration of the site in preparation for transition of the 
property to the community for economic de\dopment 'I he s1tc v .. as added to the CERCI A 
National Pnonties L1st (NPI ) in 1989 DOL, l' S E· PA. and Ohro E:PA administer Cl:.RCl A 
act1v1t1es m accordance w1th the terms of a Federal Facilities Agr~:cmcnt (FFA) In 1995, the 
trad1tronal CERCLA program at Mc\1P was reorgani?cd to increa-;c the ctlicicncv of the 
env1ronmental restoration en·on rhe resultmg process, termed '"1\tOl 'ND :woo," has accelerated 
clean-up of the site so that the land can be rclc::-~sed for cconom1c de\ clopment much more qlllckly 
than onginally planned 'I he ;\10UND :woo process is described 1n ~cuion 2 I 

In I 998, several kcv environmental restoration projects and waste management 1n1tratr'vCS were 
completed Descriptions of kev accomplishments art.: providl·d in the lilllowing Sl't'tinn" 
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Table 3-3. Environmental Permits 

Operation Permit Type Permit No. Valid Issuing Agency 
Through 

10 Standby Power Daesel illr 8009-8018 permanent Ohio EPA 
Generators 

SWIR Furnehoods air P012, POl~. permanent Ohio EPA 
POlS 

(registration) 

WDA Stack aar P031 3/10/01 Ohio EPA 

Wastewater Discharge water IIOOOOOS•IID 3/31 /02 Ohio EPA 
(NPDES) 

Wastewater Oaschargc \\ater 11N900 10• AD permanent Ohio EPA 
(OUl ATD) 

E-Building air P008 pcnnanent Ohio EPA 
(registration) 

Clay Extrusion System air P009 2/11/00 Ohio EPA 

Clay Extrusion System air 8007 3/25/00 Ohio EPA 
(daesel generator) 

Roadways and Parkmg a1r FOOl permanent OhaoEPA 
Lots (registration) 

Underground Line air 8008 permanent Oh10 EPA 
Removal (registration) 

(diesel generator) 

Gas Dispensing Facility a1r GOO I permanent Ohio EPA 
(registration) 

Open Burning air Letter pem1it pcnnanent RAPCA 
(fire training) (registmtion) 

Powerhouse air 8001 permanent Oh10 EPA 
Bo1ler 1 and Boiler 2 8006 

(registration) 

Aggregate Storage Pile air F002 2117/01 Oluo EPA 

Fuel Oil Storage air TOOS 2117/01 Ohao EPA 

RJSW HEFS Stack air P030 1/H /00 Ohao EPA 

Ha1.ardous Waste RCRA 05-~7..{)(;77 10/18/01 Ohio EPA 
Storage operation 
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OU 1 Treatment Systems. OU1 addresses volatile organic chemicals in the groundwater near 
the site's former soltd waste landfill. Two treatment systems are operating there. A groundwater 
pump and treat system is used to create a hydraulic barrier to contain contaminated groundwater 
in the vicinity of the landfill. Groundwater is continuously pumped from a series of extraction 
wells and passed through an air stripper to reduce VOC concentrations before the water is 
discharged. The water discharges are governed by an ATD issued by the Ohio EPA in July 1997. 
Since the system was placed in operation in 1997, 89,278,159 gallons of water have been treated, 
removing approximately 19 pounds of VOCs. 

An air sparge/vapor extraction system 
became operational in December 1997. 
It sparges (injects) a1r into the 
groundwater to volatize VOCs already in 
the groundwater Recovery wells above 
the water table extract the VOC vapors 
liberated by a1r sparging as well as 
pulling in VOC vapors liberated from the 
soil above the water table. The captured 
vapors are passed through granular 
activated carbon (GAC) to absorb the 
VOCs before the atr is vented to the 
atmosphere Since start-up, the air 
sparge/soil vapor extraction system 
recovered approximately 2,594 pounds 
of VOCs 
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Miami-Erie Canal Project. The Miami
Ene Canal ProJect addresses contamination 
of a one-mile section of the abandoned canal 
within the City of Miamisburg. Plutonium 
contamination was introduced into the canal 
from a broken waste line on site and 
subsequent stormwater runoff. Clean-up of 
the canal to levels consistent with 
recreational use was completed in May 1988. 
Planting grass and trees and constructtng a 
bike path has restored the s1te. The project 
area will be turned over to the City of 
Miamisburg in May 1999 and no further 
env1ronmental monitonng will be required. 
A CERCLA On-Scene Coordinator Report 
documentmg the clean-up will be issued in 
May 1999. 
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Buildin~ demolition project~. C Build1n~. th~ former C.tfctclid. \~<I" de1noh~hcd in the :::.p1ing or 
1998 ro prO\ l<k access tor future C~:RCI ,\ demolition prOJcds on the :\lam I I II C Bu1lding \\as 
the tir~t 1n a scnes uf building demolition proJeCb successfully Ctllllplclc..'d dunng 19C)g Others 
1ncludcd Buddmgs ~ 1, J \ and 59, Magaz1nes \ 7, 8, I 0, II, 20, "'· )4, and Guard Po t " and 
l4 

C Building 
Demol1t1on Project 
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Alpha Treatment ysttm (AT ). The ATS (Building I 25) was constructed to replace the WD 
Building radioactive wastewater treatment system. The ATS uses a chemical precipitation 
process to remove radioactive pm•cles m process wastewater The effluent is discharged to an 
NPDES-pennitted outfall. 

Consolidated Waste Processing Facility 
(C\VPF). Construction of the CWPF 
(Building 124) was completed m July of 
1998 The CWPF is a temporary, pre
fabncated facility designed to package 
radioactive waste for shipment to approved 
receiver sites. Use of more efficient 
packaging techniques will reduce waste 
volumes and the associated transportation 
and d1sposal costs 

3.9 Cost Recovery Grant 

The Cost Recovery Grant represents an added dimension to the environmental monitoring 
programs in place at MEMP. The Cost Recovery Grant (CRG) replaced the Agreement-in
Principle grant in July of 1998 These agreements establish a framework under which the State 
provides oversight and monitoring activities at MEMP 

Under the CRG, vanous state agencies review DOE environmental monitoring (Ohio EPA and 
Ohio Department of Health) and emergency management (Ohio Emergency Management Agency) 
programs The agencies perform independent monitoring, data collection, and oversight of 
project activities. 
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Chapter 4 

4.0 RADIOLOGIC \L E~\'IRO:\.\IE~TAL PROGR.\ \1 lr\ FOR \lA TlO~ 

f\1f\1P acti\ities re-;ult in the discharge of radioactive dlluents to the air and the Great \tiami River 
Rdcasc llmrts on these drschargcs have been established by DOE and the L' S LPA Releases are 
momtorcd using a nctworl.. of stack and water sample collection devices In addition, MEMP 
maintains an cxtcnsrvc cnvm.mmcntal surveillance program to evaluate the rmpacts from site etlluents 
on the environment The environmental surveillance program involves the collection and analysis of 
air water, sediment. groundv.-atcr. and toodstuiT samples from locations onsite and in local 
commullltle~ Data gencratt:d from those prngr am~ arc prt:~elllt:d rn thi~ Ch,tpter 

4.1 Radionudidt> RC'Ieases from :\tF.I\tP 

1998 Data 

Table 4-1 lists the quantitit.:s ofradionuclidt:s rt:lea~cd by f\1Ef\1P into the air and water during 1998 
The unit used to rcpor1 thcsc quantrtics i-; the cunc (C'i). a unit or radioacti\·rt} equal to J 7 x 1010 

disrntegratrom, per second I he quantrtres. or actrvitics. shown 111 !"able 4-1 v.crc measured at the 
point of release Information on elllucnt monitoring S'rStems used to estimate n.:leasc levels appear'> 
in Section 4 2 of this Chapter 

Table 4-1. Radiological Effiuenl Data for 1998 

Radronuclrdc Rc1C3scd to Act I\ 1t'. C1 

Tnt1um A1r 73()' 

\\ atcr ) -
- :'I 

Plutomum-23X s\rr () ()()()() 15 
Water 0 0004X 

PlutoniUm-2'4 240 ·\lr () ()()()()(}()()4 

\\:Her () ()()()()014 

Radon-222 Arr I lJ I 

Uranrum-.D3.234 A1r () ()()()(}()()()I 

\\!atcr !) 0()03 7 

Uranrum-23X A1r () (J()()()(}(J(J()" 

' Tn[lum rclc:1scd to a1r con-,,~;ts of 1 ntllJm ox1dc, '\74 Cl 
Lkrm:ntJ.l tntlum, ll>2 Cr 

' .\ range of annual rclca::,c \a lues rcportcd b~ 'arrous DOL srtcs 

DOF R:muc~>. Cr 

() 190,Ui~ 

0 • I I.~ '\6 

() • () 002 

0-001 

().() 12 

o - 0 IJO I 

N•lt t\ pu.:all\ mc~1surl:d 

0 - () ()()(1() ~ 

0-0 I 

() • () ()()!)(){) 
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~.2 Emut.·nt :\1onitoring Program 

Hlluent rnonnonng focu::;c on release!> from the sHe. 1 e. stack and v.atcr dt'>ch.uges It JS ~th\IP 
poltc\ and philosoph~ that all relc.1scs of ctllucnts from the sne are l t\RA, that IS, As l O\\ \s 
Rcasonahly Ach1evablc Rele,l' .. e trend ... arc monitored and une"pcctt:d tncrcases tnl!gcr tntcrnal 
mvesugat1ons l:tllucnt an and \\atcr sampling locations arc shO\\n m hgure ·t-1 

Applicable Standards 

GUidelines for concentrations of rad1onuclides m a1r arc prov1ded 111 DOl: Orckr 5400 '\ (DOl· 
l993a) I hcsc gu1dcs arc based on rccomrncnd,ltlons 111 PublicatiOJh 26 and ' O of the International 
Commissron on R.rdlolog1cal Protection ( ICRJ> I 9 ... 7. I 079) I he !-\Uidcc; for rad1onuclldc 
conccnt rat lOllS art.: r efcr r cd to as Dcm cd Conccntr at ion Ciu1dC'i or DC Cs I he DC C 1 for a 
rad10nuclrdc 1s defined a ... the conccntr .nion of th,tt radronuclldc 111 a1r or \\ ater \\ hich mil result 111 a 
<iO-vcar committed ctlccll\ c dnse C(jlll\ aknt ur I on mrem (I rnS\) If taken imo the bod) b\ 
1nhalat1on or ingcstitlll dunng unc ~e.tr of expo::.ure DCGs arc JJH.:Iudcd 111 Append1x t\ In addition. 
the National Emi::.::.ion Standards for llazan.ious Air Pollutants ( I·SII \Ps) radionuclide regulations 
(40 CI·R bl, Subpart II) lunJt otlsne doses from ;mborne releases !lorn DOl sites (excluding radon) 
to l 0 mrem ctlccuve dose cqurvalent ( EDl:) per year 

Air Emissions 

Stacks through v.·hich radionuclldes .tre rckased Me samplt.xi contlllllousl ~~ E~IP monnor t\\cl\c 
~tacks lor rad1onuclades. 111cluding tritium and Isotopes of pluton1um and(or uranlllm rhc average 
annual concentrations of radio nuclide <m emiSSions arc shown in Appcndi-.;: t\, J'able A-2 Figure ·l-2 
Illustrates 5-year trends in releases of the radionuclides of pnmary trllercst, tritium and plutonium-
23R 

Tritium. In operational areas \\hen: .t rdc.1se potential ex1sb, room arr ,md exhaust stack-; ,u e 
continuously mon1torcd for tritium usmg strategical!\ placed ionization chambc1 s f hese mon1tm ing 
sYstems incorporate alarms and ha'c been pl.tccd to hdp to h,c,ltc the ... nurcc 1f ,1 n.:lcasc <;hnuld 
occur In most snuattans, an et11uent rcnhl\ al and cont,rinment svstcm can be r eltL·d upon to r r C\ cnt 
or reduce the release of tritium to the atmo~phere 

Plutonium and l ' ranium. In oper,uion.tl areas \\here a rclc,tsc potcnt1.tl exists, \t:nttl.tllllll .111 
passes through a mi tllmurn ot' t \\ l) I H:P A filter.., bcforl.! bc1ng tits~. har ged tu t h~: at nw ... phcl~: h'ed 
continuous a1r samplers and conttnuou:-. air mon1tors \\lth alarm s)stcllh .uc usctl throughout the 
operational areas to detect .1irhor nc plutonium and or urarmun l'hesc mon11onng :>\stems ha\'c been 
des1gned to ensure that prompt correCti\C action can bl.! taken to reduce the magnrtude orrelcasl..'s tu 
the atmosphere 

Radon. Though Clll1ss1on le\Cb arc ncghg1blc Ill compansnn \\Jth natural radon cmanatltH1 r,ucs a 
radon-222 rekase rate ha:-. been mcludcd 111 the J<)9H etllut.:nt d,lt,l ( l'.tblc 4-1 l 111 the interest of 
complctL·nc"" RachHl-222 from n.Hural source.., and from past npcr,ltiOII:-. ill\ohmg radnun-221.> 1s 
cnntiiHr.tll\ rck.1scd tn th1.· .urno~phcr c \ 1a .1 ... m,\11 rl)llf \ cnt I he cstlln,lteJ du"c con !I ibut1on lil'lll 
radPn ,1s prediCted b\ C \P~S-PC \\as 0 OO'l rnrcm t<:-r I qq · 
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Figure_._ t. Effiuent Air and \Vater am piing Location 

e 

e Efnuent water sampltng locations 

A Efnuent atr sampling locattons 

4-3 



Radiological Environmental Program Information 

Figure ~-2. "lritiurn and Plutonium-23~ l~drao;t·s frnrnl\lE.\lP tn thr r\tmosphl·re, 199~- 199R 
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I ntrum and plullmium-21S rclca-..e rate:-. h1 the atrno:-.pherl' ha\C rL'I11,linc~l rt•l.!ti\L·I\' Cl)nstant 0\er 
the past fi vc ! cars and \\ cll bdO\\ regulator) tlm.:slwlds Air burnt.: t.:mrs-.iuns t'f plu tuntu m-~J 8 \\ er c 
clc\ a ted in !9G7 ht:causc of construction acti\ It res associated "tth upgr adl'" Ill the S~ t iPP stack 
mnnitnnng system v. hrch \\ere compll!tl!d in December of I ()l)7 

Water Releases 

Sampling for radionucildes rs not rcqu11cd by the t'-.PDES permit. htn\e\er !low-proportional 
samples collected from mutalls bO I, l10~. 002. and 003 (Frgure ·~-1) are an.ll} zed t~'r tritium and 
rsotopes of plutonrum. ur.Jnlum, and tlwnum 1.\ampks are colkctcd datlv during the \\Ork v.ed. 
'I hrec 24-hour samples arc collected on luesd..tys, Wednesda) '>. and l'hUJ sdays One 96-hour 
(wccl ... cnd) sample 1s collected each \1onday Samples arc analy1ed four times a week for tritrum 
T wo-\.vcek composite samples are analy1.ed tin rsntopes of pluton1urn and uranium rhc twO-\.\CCk 
composite samples arc also analyzed quar terh for isotopes of thoiiLun :\\ er age concentrations of 
radionuclides 111 cllluent waters arc shown in \ppendix A, Table A-3 Frgurc ~-3 illustrates 5-year 
trends in releases of the rad10nuclidcs of primal) interest, tritium .1nd plutonium-238 to the Great 
\tiami River Rad1onuchde releases to v.ater rn 1998 were consistent with prev1ous years 
Radionuclrdc concentratrons contmuc to be small percentages of the re~pective DCGs 

4.3 Environmental Occurrences 

l 1nder CERCI A, reportable quantity (RQ) lc\cls have bccn established for radionuclidcs and othet 
designated hazardous substances If a spill or other inadvertent release to the environment exceeds 
the RQ, immediate notilicatron of the appropriate federal agencies (c g, 'lational Rcspon~c Center, 
EPA, or Coast Guard) ts required t'-.o such releases occurred at t\1Pt\1P during 1998 
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Figure 4-3. Tritium and Plutonium-238 Releases from MEMP to the Great Miami River, 
199~ - 1998 
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-'--'Ell\ iron mental ~un eillanre 

In the ... e~tions that follow, results of the En\1romnental Suncillance Program are summarized The 
en\ironrnental stH"\l'illance program fncusc-. on cmironmental ~ondition!> in thc .ue.t \urrounding the 
'>Jtc and 1n local communities l'ables of monitonng results are presented in Appendix B 

Applicable Standards 

Guidelmcs for concentrations of radionuclides in air and water an: providl·d in DOF Order 5400 5 
(DO~ ... Jl)<JJa) I'he:;e guides arc based l)fl recomrnendatinns 111 Public.ltlon:. :!o .tnd JO of the 
International Commission on Radlolo~ica l Protect1or1 ( ICRP ll)77. I coq I I he gllldcs tor 
radionuclide concentrations arc rdi.:rrcd to a:; Demcd Conccntr .It it'll Gu1de .... or DCGs Tht. DCG 
for a radionuclidc is dl'lined as the conCl'lltrati,m of that radionuclrde in arr or '":.Her which will result 
in a 50-yl·ar committed etkcti\1.~ dose eqtJI\ alent of I 00 mrcm (I m~") if taken into the body by 
inhalation or mgcstion I olio'" ing continuous C\posure for one ) car DCGs arc 111cluded in Appendix 
B 

t:n,·ironmental Concrntrations 

In a number of the tables, results 
are presented as "incn.:ml.'ntal 
concentrations " rhe designation 
Indicates that an average 
background concentration, or 
'environmental" concentration, 
has been subtracted from those 
values lherdorc. incremental 
concentrations represent estimates 
of Ml MP's contribution to the 
rad•onuclidc cont~.:nt of an 
environmental sample 

Environrm:ntal or n.:fi.:rence 
locations were positiont.:d at sit~.:s 

where vinually no impact from the 
srte could be measured The sites 

Chem1st analyzmg samples for rad1onucl1dcs 

arc 10 the least prevalent 1,.1,1nd directiOn and/or are at .substantial distances rclati\c to the site 
f·nvironmental levels for rad1onuclides in dit1i.:rcnt cmironmcnt media arc shcmn in Appendix B. 
fable B- 1 

4-7 



Radiological Environmental Program Information 

\\'1th decrcasmg relea e rates of rad10nuchdcs. 11 has become mcrcasingl) d1flicult to obscrYe 
~1I-~fP 's contnhut10n to radionuclide concentration!> in the em ironment For thi~ reason, many of 
the tables 10 t\ppcndix B report data as "bclov. environmental lc\els " In those cast:~. it is not 
possible to observe an incremental concentration In other v.ords. the radionuclide concentratiOn m 
the sample was equal to or less than the background sample 

Lower Dctrction Limit 

All concentrations of radionuclides are determined by subtracting the instrument background and/or 
reagent blank from the sample count The Im,cr detection limit (LDL) is shown for each set of data 
in th1s Chapter J'he LDL IS the value at which the presence of a contaminant can be inferred at the 
95°'o confidence level An LDL is calculated from the instrument background or reagent blank 
results Much of the rad10nuclide data in this report . hov. concentrations that arc hdow the LDL 
l\1ost of these data arc incremental concentr at1ons, i e. the avl.!rage L'rwironmental concentration has 
been subtracted from the result Most ofthese d.l!a lie between tlllc zero and the LDL level and arc 
included for comparative purposes (The measured concentration mav havr,; exceeded the LDL but, 
when the environmental concentration was ubtractcd. it fell bclm~ the LDL ) Data are reponed if 
the concentration is belov.- the LDL but excceds the reagent blank or the instnm1ent background 
level 

4.5 Ambient Air Sampling Program 

Two types of air samples are collectc:d at each 
sampling location A particulate air sample is 
analyled for plutonium-238 and plutonium-
239.240 )amplcs from selected locations are 
also anaiHed for thorium-228, thorium-230, and 
thorium 232 A second air sample. collected in a 
bubbler apparatus, IS analyzed for tritium oxide 
In 1998. 23 sampling stations were in operation 
eight onsite and I 5 oftsitc The locations of the 
stations arc shov. n in Figures 4-4 and 4-5. 
respectively A series of air sampling stations arlo! 
shown grouped along the \\CStcrn perimt:tcr of 
the site Air sampling \\.'as concentrated in this 
area during clean-up of the Miami-Eric Canal 
\\'hen remediation of the Canal \\.as completed in 
~fay 1998. :-.ampling stations I 22 and 123 WL'rc 
removed from service Station CLS \\as mo\ cd 
onsitc and redesignated :.tatlon 218 

A1r Sampling Station 
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Figure 4-4. Onsite Ambient Air Sampling Locations 

e 
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Figure 4-5. Offsite Ambient Air Sam(lling Locations 

t ""- 1\0 

N 

..,. ,,5 
Germantown 

S.R. 741 

Montgomery County 
_ '{jarren County -----

Tritium. Air samples for tritium analyses are collected on a continuous basis Air is bubbled 
through 200 mL of ethylene glycol at a flow rate of approximately I 000 cm\/rnin. Ethylene glycol is 
used as a trapping solution because tt is not subject to loss by evaporation and will not freeze when 
exposed to Winter sampling conditions The glycol solutions are changed weekly and represent a 
sample volume of approximately I 0 m' of air An aliquot of each glycol solution is then analyzed 
weekly in a liquid scintillation counter 

With this technique. tritium oxide rather than elemental tnuum is collected This approach 1s 
appropriate because tritium ox1de 1s the more radiotoxic form of tritium The dose that would result 
from a given release of tritium ox1dc would be 25,000 times greater than the dose from the same 
number of curies of elemental tritium 
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Comparisons of PrNiicted and i\tra11ured Tritium Concentrations 

l-or 1998. tritium air concentrations prcdictc:d from modeling sta-:k cn11ssions \\ith the EPA CAPSS
PC dispersion model '"'ere compared to air concentrations ohsenl.'d d11flll!;'. rntllinc monitoring Since 
essentially all of the impact trom plutonium has been observed to be from resuspension of soil. and 
es~cntially all the impact from tritium has been observed to be from stack emissions, the air 
concentration companson was performed lor tritium only The predtcted a\ crage concentration at 
otTsttc air sampling locations v.as compared \\ith the obscr..ed incremental average concentration for 
1998 Figure 4-6 shows the results of the cnmparison ~ucccssful wrrelatitm is generally viewed as 
the ratto of predicted to observed concentration between 0 5 and I S lbtins greater than I 5 
indicate that estimates of potential dose impact from site acti\'itics \\Cre cnn-.cr,ati\c at this location 
In J09R, all but two values \\ere greater than 0 5 The t\\0 outl~tng results \\efl! generated tl.>r 
sampling locations Ill and 115, located in Franklin and CH.:rmanto\\ n. ll'-.pectively l'hesc sampling 
stations arc located the greatest dbtance from the site \\here Lnttum com:entratinns \H!rc close to 
em.tronmcntal lc' cis 

Figure 4-6. Predicted and Oh\<'r\'Cd Conrcntrations of Airhornr Tritium in 1998 

Rat1o Pred1C1ed to Observed Concentration 3 0 ....... ~~--.;;.;;.~;..;;..;..:;....;..;;..;;.;:_--...:.....;:;_;;_~.;..;.:.,..;;..:...;:.;.:. ___ _ 

25 

20 

101 102 103 104 105 111 112 115 118 122 123 124 CLN CLS 
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Plutonium. The particulate sample for isotopic plutonium analysis is collected on a 200-mm 
diameter fiberglass disc by a continuously operating high-volume air sampler. The air is sampled at 
an average rate of 1.3 x 106 cm3/min (45 ft3/min). The disc is changed weekly and represents a 
sample volume of approximately 13,000 m3 of air. Each sampler is equipped with a flow meter so 
location-specific flow rates can be calculated 

Plutonium analysis is perfonned on monthly composite samples for each onsite location and for 
offsite stations closest to the site. The remaining samples are composited for quarterly analysis. The 
analytical process for plutonium includes the following basic steps: use of an internal tracer, 
chemical treatment, separation of plutonium with anion exchange resin, and alpha spectroscopy. 

Thorium. Particulate samples from selected air sampling locations are also analyzed for thorium. 
The release of thorium from ground surfaces (rcsuspcnsion) is possible due to remediation activities 
at the site. The analytical process for thorium follows the same principles as the plutonium analysis. 

Uranium. As seen in Table 4-1, MEMP includes isotopes of uranium in the release data for air. 
However, because the stack emissions of uranium-233,234 and uranium-238 are so low and their 
dose contributions are negligible. ambient air monitoring for uranium is not perfonned in the 
environment 

Results for 1998 

Radionuclide concentrations measured at environmental air sampling stations in 1998 are shown in 
Appendix B, Tables B-2 through B-5 The results are also presented in tenns of the percentage 
DCG they represent. The tables show that air concentrations of tritium and plutonium consistently 
averaged less than 0.22% of the DCGs established for those radionuclidcs In 1998, localized 
increases in plutonium-238 results were observed at sampling locations along the western perimeter 
of the site. These increases were a result of the adjacent Miami-Eric Canal remediation activities In 
1998, concentrations of thorium isotopes averaged less than 0 006% of the respective DCGs 

4.6 Surface Water and Sediment Sampling Program 

The Great M1am1 River and other regional surface waters are sampled routinely for tritium, isotopes 
of plutonium, and isotopes of uranium Sediment samples arc also collected from these locations and 
analyzed for plutonium and thorium isotopes Sampling locatiOns are shown in Figure 4-7 

Great Miami River and Local Stream. River sampling locations have been selected according to 
guidelines published by the DOE (DOE, 1991) These locations provide samples that are 
representative of river water after considerable mixing with MEMP effiuents has occurred. Tritium, 
plutonium-11R plutonium-219,240 ur'lnium-?11,134, and uranium-2"'8 samples are collected and 
analyzed monthly Great Miami River samples are analyzed for thorium-228, thorium-230. and 
thorium-232 quarterly A local stream just northeast of the site is also sampled monthly for tritium. 
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Radiological Environmental Program Information 

Local surface \\a lrrs. Ponds in variou 
compac;s sectors rdati\C to ~~E~tP arc 

amplcd annually rhcse samples are analy7erl 
tor tntium, pluton1um-:::J8, and plutonium-
2.19,240 

River a nd pond sed iments. ~1any 
plutonium and thorium solut ions, including 
those used at ~1E!\1P, arc relatively msoluble 
m water For th1s rca)on, they are more lil-.dy 
to be found in sed1ment than in surface \'>atcr 
AdditiOnally, b~Ctlll . e of the rclatiH:ly long 
half-lives of thc~c isotope , they may 
accumulate in scdtnH.:rlls ·1 hercforc. \11· !\tP 
samples n\cr and stream sediments on a 

quarterly basis and pond sediments on an 
annual basis rhcsc sampks are then nnnl\ 7Cd 
fo r plutonium-2JS, plutonium-239, 240, 
thorium-228, thonurn-210, and thorium-232 

Results for 1998 

Collect1on of Surface Water SC'lmples 

River l\nd local stream \\a ter. Tritium, pluwr11um. uranium, and thorium concent rations m the 
Great Miam1 R1vcr arc shov.n in Appendix B. Tables 13-6 through B- 1 0 ~1any measurements were 
below their rcspect1vc environmental levels Tritium concentrations were less than 0 06 of the DOr 
DCG Average concentrations of plutonium and uranium Isotopes \\ere less than 0 06% of the 
rc::.pectivc DCG values In ICJ9S, river ~arnples \\ere also analyzed for ISotopes ofthorium quarterly 
Average thorium concentrations were less than 0 05°'o of the DOE DCGs 

Pond \\:tter. R<ldinnuclide concentrations measwed m pond \\atcr arc shm\n 111 Appendix B, Tabks 
B- 11 through B-13 As oh~ef\ed fo r the mer samrlcs, m:111y. of the pond results \\Cre hclnw 
t•mironmcntal k\cls Concentr.ltion~ averaged It's ... than 0 1)2° o oftbl· J)('(, \alucs 

Sediment. Plutonium and thtHllllll fl'Stdt~ f'01 mer .1nd pond scduncnts all' l1 ted in Appendix B, 
l'ablcs B-1 4 through B-19 ~1.r'l:imum and a\eragc rneasuremL·nts f'l'' 19lJS arc Ct)mparable to tlw~c 
observed in prc\.iou.; )C:us Since 1:sotopcs of plutonturn and thorium accumulate m scdunent, 
concentrations arc atlcctcd bv the movement of ilt in \\atcr bodie'> J'his accounh for the vari<~bilit ·· 
in plutonium concentrat ions at the various river and pond locations 

·l-1 I 



Chapter 4 

\'anou~ lncall~ gnw.n prodtH.:c: sampll!s and \~getatJlm are colb.:t~d durmg th~ gmmng :-cason l'he 
l'hJCCti\L' l,f this a-.pect of the l·nvJrunmentdl \ 1onHoring Program IS to d~tl'll11111l' \\ hl.'t her sJgnllic,Hlt 
conccntrauons of radionuchdl·s arl· prc,cnt 111 plant and animal hfc: In I qqR, samples of root crops 
,1nd leafy vegetables \'.Nt: collected from a number of regional commun1!1e.., 

Plutonium cnncl.!ntratJOns \~ere determmed bv ashing the samples. then analyzing the: sample us1ng 
chem1cal treatment, separation \l.ith anion exchange rc.:.sin, and alpha spectroscopy I"ritiurn 
concentrations arc dc:term1ned b) remm mg and drstilling the \'.ater from the ... ample, then analyzlflg 
the distillate us1ng l1quid ..,l·intJll,!lion spl'Cl!nmetrY 

Results for 1998 

The results t~)r foudstull" analvses t11e sho\'.n in \ppend1\ B 1'.1bk-; 13-20 through B-22 J'ritiurn and 
plutomum concentrauons \>..c.:rc less than (l 1° u of the rcspectr\ e DC(,s 

4.8 OITsi te l>ose lm pacts 

Dose Estimates Uascd on 1\lcasurcd Concentrations 

\1FMP used the data presented 1r1 th1s report to estimate m<Pi:lmum do'>t.!S to an otl\ite 1ndr\ 1dual 
fhc ligure-of-mcnt used to <..alculatc tho::,e doses \vas the comnHtted ellecti\C dmc cqUI\.alent 
(Cl· DE) Cl:- Dl calculatiOns arc rcquned of DOl:- facdllu.:s These lakulat1ons arc also useful 1n 
e\.aluatlllg the success of :\LARA (As Low t\ s Reasonable •\chrcvabk t pol1ues It 1s the philosophy 
of DOE to ensure that all doses from rad1auon e\posur e remarn r\ l ARA 

To provide an extra degree of conservatism, dose estunates arc ollcn calcultlteJ based on maxunum 
exposure conditions Tim 'ma\lll1lll11 Individual,' as defined for purposes of calculat111g CEDEs, is a 
hypothetical pcrc;,on who rerna111ed at the site boundar) 24 hours pcr day thr oughout I 99g This 
individual was assumed to ha\.C.! 

• breathed exclusi\.CIV arr \\lth radionuclide concentrations cur re-.pnnding tu the locallnn of the 
maximum o!Ts1te dmc 

• drav.n all of his dr111~1ng water from the \l1amisburg water '>upply, and 
• consumed produce exhihit1ng the rnax11nurn average radionuc!Jde cuncentratinns 1n samples 

colll.!ct ed from the \ 1Iamisburg arc.: a 

The radionucl1des and the exposure pathways \a.. hich contributed to the maximum mdi\ idtr.tl' s 
CI·DFs in 1998 are shown in f·igure 4-8 Values for the n-Dh arc shown in 'J able -l-2 l\1ore 
rlctailcd rnfmmatinn nn the C'FDF calcula(lons, 111cluding the con(cntration values used, is pn.:,t..:ntt:d 
1n Appendix E 
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Figure 4-8. Exposure Pathways for Dose Calculations Based on Measured Data for 1998 

Air 
Tritium, Pu-238 

Drinking water 
Tritium, Pu-238, Th-228, Th-230 

Foodstuffs 
Tritium, Pu-238, Pu-239,240 

Inhalation 

Ingestion 

Dose Estimates for NESHAPs Compliance 

Effective Dose 
Equivalent 

NESHAPs radionuclide regulations limit otfsite doses from airborne releases from DOE sites 
(excluding radon) to 10 mrem EDE per year As specified by the EPA, the preferred technique for 
demonstrating compliance with this dose standard is a modeled approach 

Maximum individual. MEMP uses the EPA computer code CAP88-PC to evaluate doses for 
NESHAPs compliance. The 1998 input data for the C '\P88-PC calculations are listed in Appendix 
E. Based on the CAP88-PC output, the maximum EDE from all airborne releases was 0.06 mrem. 
This estimate represents 0 6% of the dose standard. 
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Table 4-2. Maximum Committed Effective Dose Equivalents to a Hypothetical Individual 
in 1998 

Radionuclide Pathway mrem mSv 

Tritium Au 0.006 0.00006 
Drinking water 0.007 0.00007 
Foodstuffs 0.005 0.00005 
Total 0.018 0.00018 

Plutonmm-238 A1r 0.036 0.00036 
Dnnking water 0.0005 0.000005 
Foodstuffs 0 039 0.00039 
Total 0 0755 0.000755 

Plutonlum-239,240 Air NO NO 
Dnnkmg water NO NO 
Foodstuffs 0 016 0 00016 
Total 0.016 0.00016 

Thonum-228 A1r NA NA 
Drinking water 0 005 0 00005 
Foodstuffs NA NA 
Total 0.005 0,00005 

Thorium-230 Air NA NA 
Drinkmg water 0 0004 0 000004 
Foodstuffs NA NA 
Total 0.0004 0.000004 

Thorium-232 Air NA NA 
Drinking water NO NO 
Foodstuffs NA NA 
Total NO ND 

Total 0.11 0.0011 

NO indicates that concentrations were not detectable above the environmental level . 
NA = not applicable (not measured). 
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FiH-Ye:tr Trend in Committed EfTective I>O'it' Equivall•nts to a llypothrticallndividual 

F1gurc 4-CJ presents a plot showing the 5-ycar trend in commJitl'd l'lll.·ctJvc dose equ1valent to a 
hvpothetical individual l'hc dose from MEMP activities in I <)C)~ was a :.mall fract1on of the I 00 
mrcm DOE dose limit for members of the public 

Figure 4-9. Committed EtTectivr Dose Equivalfnts to a H) potht•lic:tl lndh iduaf, 199-t - 1998 
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Chapter 4 

Popul:llion dosrs. CAP8R-PC also has the capabilitv of est1mat111g 1egional pnpulation doses from 
au borne releases The population, approxm1atcly 3,03 5,000 perst)llS, \~it h1n 3 radius of 80 km ( <iO 
mi) of ~1F\1P received an c:-.timatLd 2 b4 person-rem from site acti\lt ics in IG08 CAP88~PC 

arm-ed at that value by calculating doses at specific distances and in specific compass sectors relative 
to t-.1EI\1P The computer code then multiplied the average dose 1n a given area by the number of 
people living there For example, an average dose of 0 00 I rem x I 0.000 pe1 sons in the area ) iclds a 
I 0 person-rem collective dose for that reg10n C AP88-PC then sums the collective doses for the 80-
km radium n:gion and rcpons a ~inglc value Additional dose compl'llcnb tlnm drinking water and 
radon emissions are added to ohtain this result 

J\1Et\1P' s dose c;ontnhutll111 nr ~ o..t PL'lSlHHL'Tl1 can be put in pel spn·tl\L' bv comparison \hith 
background do:-.t!S The J\cragt: do~c tlum ba('kground source~~~ >1 )(} lllJL'Ill (0' rl:m) PL'I individual 
per year A bad:gwund colll'l.:ti"c dose .:an be estimated for the SO-km pnrulatiun by multiplying 
0 J rem x 1 03 <i million pt:rsons I he result. about one million person-rem. represents an estimate of 
the collective dose from all background ~ourct:s of ionizing radlalll'll i\fEi\tP ' s contribution, :! 64 
person-rem. is approximatclv 0 00026°o of that value 
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Chapter 5 

5.0 NONR·\DIOLOGICAL ENVIRO~I\tENTAL PROGRAM INFORMATION 

MEMP releases minor quantities of nonradiological constituents to the environment. These 
releases are governed by State of Ohio permits MEMP monitors the impact of nonradiological 
airborne releases by measunng airborne particulates at eight onsite and 15 offsite locations. 
Nonradiological releases to water are also subject to extensive sampling protocols. In 1998, 
MEMP collected over 1,300 water samples to demonstrate compliance with the site's National 
Pollutant Discharge Elimination System (NPDES) permit and Authorization to Discharge (A TO) 

5.1 Air Monitoring Program 

Airborne Effiuent 

The primary source of nonradiological airborne emissions at MEMP is the steam power plant. 
The plant is normally fueled with natural gas but under certain Circumstances fuel oil is used. Fuel 
oil with a 0.1% sulfur content is burned during unusually cold weather or if the natural gas supply 
to the site is intenupted Approximately 2,300 liters (61 0 gallons) of fuel oil and 5,133,800 m3 

( 181,298,000 ft3
) of natural gas were burned during 1998. Powerhouse emissions are comprised 

primarily of sulfur oxides, nitrogen oxides, VOCs, carbon monoxide, lead, and particulates 
Airborne effiuent rates are calculated using a mass balance approach or AP-42 (EPA, 1985) 
em1ssion factors Annual emission rates are presented in Appendix C, Table C-1 . 

Ambient Air Monitoring 

MEMP evaluates particulate concentrations at eight onsite and 15 offsite locations Sampling locations 
are shown in Figures 4-4 and 4-5. High-volume particulate air samples are collected weekly by 
flowing air through a 200-mm d1ameter fiberglass filter. The system operates at about 1.3 x 106 

cm3/min which represents a sample volume of 13,000 m3 of air per week. By weighing the filter paper 
before and after ust:, it is posstble to determine the mass of particulates retained by the filter. The mass 
loading and known air volume can then be used to generate concentration values Results for 1998 are 
presented in Appendix C, Table C 2. 
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Results for 1998 

Nonradioactive air emissions from MEMP in 1998 did not significantly affect amb1ent air quality. All 
regulated releases were below permit limits, and compansons of particulate concentrations measured 
onstte versus offsite suggest little or no influence by !\tEMP. The Ohio ambient air quality standard 
(50 ~g!m~) is proVIded as a reference value for particulate measurements l'h1s value as the state goal 
for average ambient air quality over a three-year period. In 1998, average particulate concentrations 
measured at onsite sampling locations were below this standard. Localized increases at samphng 
station 215 were principally attributable to adjacent Miami-Erie Canal remediation activities 

5.2 Water Monitoring Program 

MEMP releases wastewater to ofTsite surface waters via three discharge systems. In 1998, MEMP 
discharged an average of 0 63 million gallons (2 38 million liters) of water per day to the Great Miami 
Rtver. U S Geologacal Survey data ind1cate that the 1998 flow rate in the river averaged I, 748 million 
gallons per day (MGD). With minimum and maximum flow rates of 282 MGD and 13,056 MGD, 
respectively. The average magnitude of the river flow rate is significantly greater than that of MEMP's 
effiuents. Therefore, releases from the site can be expected to have a minimal effect on nver water 
qualaty outsade of the mixing zone 

The site's wastewater discharges are regulated by the NPDES permit and ATD. The NPDES permit 
was most recently modified by the Ohio EPA an March of 1998, 1t is effective until March 2002 The 
A TD governs discharges from the CERCLA Operable Unit 1 groundwater pump and treat system. 
The A TD was issued July II, and Will remam m effect for the duration of the proJect. The NPDES 
permit and ATD define discharge limits and monitoring frequencies for the site's water effluents 

The site's NPDES permit requires scheduled collectaon and analys1s of stte effiuents at three ons1te 
locations (Outfalls 60 I, 602, and 002). Flow-we1ghted effiuent hmttataons are further imposed for the 
combmed discharges from Outfalls 60 I and 602 (calculated Outfall 00 I) Additional samples are 
required for one offsite outfall (604) when operating. The Am specifies monitoring requirements for 
the OUI pump and treat system. Th1s samphng location is desagnated Outfall 003 NPDES permit 
and A TO sampling locat1ons are shown tn Figure 5-l A brief descnptaon of each outfall follows 
Figure 5-l. 
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Figurt 5-l. NPDES Permit and ATD ampling Locations 
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Outfall 6CI I Outfall 60 I cont:uns the cf1lucnt from the ~amt:-tr. "astc trc.llment plant Flow-
proportronaJ. ~4-hour composrte samples and perrodrc grab samples are collected at thrs outfall 
Monrtorrng rt.!ljUJrcmcnt~ for tlu!> lo~at1ur1 focus un cunvcntronal pollut;Ults .UJd hca .. y metals The 
ctlluent rs also sampled quarterly for ten spccrfic \Oiatrlc organrc compounds 

Outfall 602. Outfall 602 includes storJTI\\atcr runon: single-pass cooling \\Uter. zeolite softener 
backv.ash, and et1luent trom the radioactive 1.vastc disposal tacilrty How-proportional, 24-hour 
composite samples and periodic grab samples are collected at this outfall Monitoring 
requirements for this location include orl and grease, chemical oxygen demand, and suspended 
solids 

Outfa ll 002. Outf:dl 002 ~..ont.tins ~~lncncr ba Jm.l'>h. l..tJollng IO\\L'r bltmdtmn, single-pass 
cooling \\'atcr, and most of the s11~:'s stornmntcr runotT l·lo\\-proportion.tl, ~4-hour composite 
samples and pcnodrc grab samples arc Cl>llcctcd at this outfall 1\tonrtoring rcquarcmcnts for thi:s 
location f(Ku~ on pi ! and su::;pcn(kd sol1ds 

Outfall 00 I. Outfall 00 I represents the C11rnbrncd enlucnt!. ofoO I and 602 ·1 he~e discharges are 
combined and released to the Great f\ tr.uni River via a clo..,cd rrpc Since sampling is not 
practical. additional lunits for this outtall arc imposed based on llow-\ ... cighted calculations A 
composite sample is generated from s.tmples collected from Out falls b<J I and 602 The 
concentrations of matenals present in the composite sample rcpn:sents an estimate of 
concentrations actually present in the ctlluent discharged through the pipe 

Outfall 60~. Outfall 604 is a groundv.atcr \\.ell. also knm"n as ~tiami:.burg \Veil 2. located west 
of the site In the past. the well was purgt•d to reduce tritium concentrations The purged water 
was directed through a closed pipe to the Gn~at Miami River ~tonitoring of flow rate, pll, and 
\'OCs i ... required for drscharges from thi~ outt;111 The \\Cil was la"t pumped in 100 I In I ()08, 
the closed pipe was rerno .. cd and the l'lcctr icrty \\.as disconncctcd 

Outfall 003. OutfniiU1)3 rs thc d1 ... chargc from thc Cl· RCI A <>pt•r.1blc l nil I ground\" atcr pump 
and treat S) ... rem rimc-prorortron.tl. :!·l-hnur composite sample<; :md perrllthc grab samples arc 
collected at th1s outfall :\ tonrtormg r~:qlllremcnt for thts locatiOn locus on \'OC :u1d hc:t\"\ rnl'tals 
BrotoxtCJI} tc-..1'\ arc also pcrl(nrncd l(IJ:trterh each~ L'.tr at thrs outt:1ll 



Res ult s fo r 1998 

\tor~ th.m 1,100 !-o:lrnpks \\Crc ana1)7l'U t()r ~I'DI·S and·\ I]) p.1ramcter rn 100 Kt:\ rt:\ult:-. 
arc 'ummari1cd in Appendix C. rahlc C- ~ An.ll) ucal proccdur~-. \\ l'rc consr tent \\ llh the 
method::. ~pe~rtied rn r~gulatrons of the Clean W.rter Act. 40 CFR 136 S,1mphng and analvucal 
scn.ice-; \\Cre pro,ided by UWO's Frl\rronnll.:ntal ~1onlloring lahoratory and by out-;ide 
contractors :\II '>uch procedures mc~t FPA and B\\'0 st.u1d:ud-. !'l)r qualit\ 3:-o'iur.\nce and quality 
control 

,\ rcvrC\\ of NPD£ ~ and A'T D p~:r formanCL' m ...:r the paq li\ c ) cars is shO\\ n in Figur c "-~ In 
I OOK, two ~ PDl S permit cxcecdances \"'ere rL·conkd In AI ril an t.:'\Ct.:cdJncc of the tot.rl 
suspended solids ( f"SS) limrt at Out !:111 002 occurred In \ L1y I qq::;:, the carbonaceous 
biochemical ox\gen d...:mand (C£30D~) lunrt \\,rs C'\cceded at Outf:1ll (10I In hoth cases. prompt 
conecti\.e act ron was taken and the Ohro I P ·\ \\aS notified :--.:n .-\I'D ~:'cccdanccs occurred in 
IO'JS 

Figurr 5-2. "- PIH Sand ATD Sampling Pro file, 199_. - 1998 
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5.3 Submissions under SARA Title Ill 

Title III of the Superfund Amendments and Reauthorization Act (SARA) addresses the 
emergency planning and community right-to-know responsibilities of facilities handling hazardous 
substances Section ~ 311 and 312 of Title III specify reporting requirements for the use and/or 
storage of "extremely haz.ardous" and "hazardous" substances. For facilities subject to Section 
311 and 312, chemical usage, storage, and location information must be submitted to regional 
emergency response agencies before March I each year. In 1998. BWO used and/or stored two 
extremely hazardous substances and six hazardous substances in excess of reporting thresholds. 
This information, along with site maps showing usage and storage locations, is reported to the 
State Emergency Response Commission, the Miami Valley Regional Planning Commission, and 
the City of Miamisburg Fire Department each year. The eight regulated substances handled by 
RWO are listed in Table 5-1 

Table 5-l. 1998 SARA Title III Emergency and Hazardous Chemical Data 

Diesel fuel 
No 2 fuel oil 

Hazardous Substances 

Gasoline, unleaded 
Nitrogen 

Ethylene glycol 
Argon 

Extremely Hazardous Substances 

Sulfuric acid Nitnc acid 

Sectton 313 of Title III specifies reporting requirements associated with the release of toxic 
chemicals. For facilities that exceed the reporting threshold, toxic chemical release data must be 
submitted to the U S. EPA before July I each year In 1998, BWO did not use quantities of any 
regulated tox•c chemicals in excess of reporting thresholds 

5.4 Environmental Occurrences 

Under CERCLA and the Clean Water Act, reportable quantity (RQ) levels have been established 
for deC\ignatt>rl h~7Ardouc: ·ubc;tance If a spill or nther inad\ ertent release to the en" ironment 
exceeds the RQ, immediate notification of the appropriate federal agencies (e.g, National 
Response Center, EPA, or Coast Guard) is required '\lo such releases occurred at MEMP dunng 
1998. 
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Chapte,. 6 

6.0 G ROUNO\VATt:R l\ ION ITORI~G PROGR \ l\1 

The ME~tP site lies atop the largest of Ohio's sole- ·ourcc aquifers, the Buried Valley Aquifer 
(BVA). The City of Miamisburg and a number of other communities in the area draw drinking 
water from the BVA MEMP also relics on the BVA for drinking and process water. 

MEMP maintains approximately 175 active groundwater monitoring sites onsite and ofTsite to 
characterize the impact operations may have on the BVA Included in these sites are three onsite 
production wells, 117 monitoring wells, 38 piezometers, live capture pits, and 13 community 
water supplies and private wells The ground\\ater monitoring program has been developed to 
meet Safe Drinking Water Ac.t (I..,DWA) monitoring requirements, CERCLA program objectives. 
and 001::.-mandated practices 

6.1 Regional llydrogfology 

The BVA was designated a sole-source aquifer by the L <; EPA in May 1988 This distinction 
indicates that the aqUtfer supplies all of the drinking \\dtt.r to the communities above it The 
approximate aerial extent of the B VA is shown in Figure 6-1 

Figure 6-1. Location and Extent of the Bu .. ied Valley Aquifer 

D Buried Valley Aquifer 
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Groundwater Monitoring Program 

The aquifer has a north-south orientation and reaches a maximum thickness of about 46 m ( 150 
fi) near the Great Miami River channel. Groundwater in the area generally flows south, following 
the downstream course of the River. Limited recharge by induced stream infiltration occurs due 
to the extensive layers of clayish till in the region which impede infiltration. The B VA west of the 
site is estimated to have calculated transmissivity values ranging from 200.000 to 430,000 gallons 
per day per foot. The transmissivity values are based upon hydraulic characterization data 
obtained from a May 1 993 aquifer pump test. 

The BVA is somewhat overdrawn between the cities of West Carrollton and Dayton. Practices 
involving relocation of well fields and artificial recharge via infiltration lagoons are in use to 
reduce the magnitude of the reversal. There is no evidence that the gradient reversal affects 
regions south of West Carrollton such as Miamisburg. In Miamisburg, pumping does not 
influence the natural groundwater gradient except in the immediate vicinity of the well fields. 

Uses of Groundwater in the Vicinity 

There are seven municipal water supplies and numerous industrial users within an 8 km (5 mi) 
radius of the site. The locations of public and private water supply and monitoring wells are 
shown in Figure 6-2 The only industrial user within 8 km (5 mi) downgradient is the 0 H 
Hutchings Power Generation Station Industrial groundwater users located north (upgradient) of 
the site are isolated from MEMP by hydraulic barriers. 

The communities of Franklin and Carlisle are the first downgradient water supplies Monitoring 
efforts are concentrated m the Miamisburg area due to the relatively slow movement of 
groundwater The City of Miamisburg operates four production wells to the west of the Great 
Miami River. These wells are upgradient and are not expected to be impacted by MEMP All 
community production wells in use are separated from the site by a minimum straight-line distance 
of 0.8 km (O 5 mi). 

In 1992, a residential well and cistern study (DOE, 199Jb) was conducted A total of 216 
residential wells and 14 cisterns were identified within a two-mile radius of the site. Results of this 
study are in the CE'RCLA Public Reading Room 

6.2 Hydrology 

As seen in Figure 6-1, a "tongue" of the BVA underlies the site. Within the limits of the property, 
the maximum known thickness of the aqutfer is about 21 m (70 ft) at the extreme southwest 
comer of the s1te Present usage of the BVA by f\.fEMP ranges from 19 to 32 liters per second 
(300 to 500 gallons per minute) Recharge to the portion of the B VA underlying the site 
primarily arises from infiltration of nver water. precipitation, and leakage from valley walls 
These sources ofrechdrge provide sufficient volumes ot water to balance MEMP' s withdrawals. 
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Typical groundwater elevations are shown on groundwater contour maps (Figures 6-3 and 6-4). 
The contour maps reflect the two sources of groundwater that are of concern to MEMP, perched 
water in the bedrock and the BVA. Groundwater levels vary from elevations near 204 m (670 ft) 
to approximately 267 m (875 ft). Onsite groundwater levels generally increase with increasing 
ground surface elevations. (Ground surface elevations are shown on Insert 1- 1.) At the lowest 
site elevations overlying the BV A. groundwater is typically present at depths between 20 ft (6 m) 
and 25 ft (7 m) below the surface. The maximum groundwater level for the perched water in the 
bedrock beneath the main hill is approximately 255 m (835 ft) The ground surface elevation for 
the mam hill is approximately 268 m (880 ft). 

Bedrock permeability. As a result of the dramatic changes in elevations associated with site 
topography, the site has a variety of groundwater regimes. Virtually impermeable bedrock 
underlies all but the first few feet of the hilltop and hillside areas. AJthough the rock itself is, for 
practical purposes, impermeable, small quantities of groundwater seep through joints and cracks. 
The upper 6 m (20 ft) of bedrock, where chemical weathering leads to enlargement of the cracks, 
is the most permeable. Permeability of the upper 6 m (20 ft) of bedrock is estimated to range 
from 40 to 400 Uday/m2 

( 1 to 10 gal/day/ft2
) Below this depth, bedrock permeability generally 

ranges from 0 to 8 Uday/m2
. 

Glacial till and outwash permeability. Hydraulic properties of the glacial tills that form a 
veneer over the site vary depending on the proportions of fine and course-grained materials at a 
given location Values of permeability normally range from 0.004 I to 0.04 I Uday/m2 (0.0001 to 
0 001 gal/daylft\ although values up to 2 8 Uday/m2 (0 007 gal/day ft2

) have been measured in 
upper weathered zones. Below the glacial till in the lower valley is a zone of glacial outwash 
composed of sand and gravel The permeability of this zone is estimated to range from 40,700 to 
81 ,000 Uday/m2 

( 1,000 to 2,000 gal/day /ft 2
) 

Seeps 

At points along the north hillside, bedrock is exposed and seep lines exist. A generalized cutaway 
depicting this phenomenon is shown in Figure 6-5 Seeps serve as escape routes for groundwater 
in the upper elevations of the groundwater regime 

Surface Water Featurts 

There are no perennial streams on the site. A natural drainage area exists in the deep valley 
separating the two main hills, but water in this area generally has a short residence time The 
basin is relatively small and the slopes are relatively steep. Therefore, runoff through site drainage 
features is rapid. 
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Figurr 6-3. Groundwater Elevation for Perched \\':tter in the Bedrock 
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Figure 6-·t Cround~atrr Eh•\ation' for thr Burird \'allry .\quifu 
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Figure 6-S. Geologic Cutaway 

6.3 Applicable Standards 

MEMP's 
north hillside area, 

shoYiing bedrock layers 
and the SJried Valley Aquifer. 

G-ou1d.vater n.nolf lrct.tels sloM,- cbMlhll 
tiYoug"l aacks 1n lWld ~ bed"ock layers to 

the !bled Valley ~fer and the Qect Mem RJVer 
(If pdUred above, the nver 'MJI.ld he fu1her in the faegoc.l'd} 

Wlen be<tock 1s suddenly exposed along niiSide outcrop&, 
~ ClCXlX, as pcued fbole 

Chapter 6 

Guidelines for concentrations of radionuclides in drinking water are provided in DOE Order 
5400.5 (DOE, 1993) 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 arc referred to as Derived Concentration Guide~. or DCGs The 
DCG for a radionuclide is defined as the concentration of that radionuclide which witt result in a 
50-year committed effective dose equivalent of 100 mrem (I mSv) following continuous exposure 
for one year. EPA has also established a drinking water dose standard of 4 mrcrnlyear for specific 
combinations of radionuclides and concentration standards, or maximum contaminant levels 
(MCLs), for tritium, radium, and gross alpha 

The National Primary and Secondary Drinking Water Standards also provide MCLs for 
nonradiological parameters Pnmary M"CLs have been established for a variety of parameters, 
including volatile organic compounds (VOCs) and inorganic substances such as metals. Primary 
MCLs are the maximum concentrations allowed under the SDWA Secondary MCLs are 
guidelines for maximum advisable concentrations of listed contaminants. Maximum 
concentrations of lead and copper are expressed as "action levels." DCGs, MCLs, and action 
levels are included with the groundwater results presented m Appendix D 
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6.4 Environmental< onccntrations 

I:ach \car, sample~ arc collected from a communnv v.atcr ~upph that 1s not d!li:ctcc.l b~ \1E~1P 
operations T hesc samples represent background, or "em ironrncntal," 1c.;, eb for rr1d1onuchdcs 
Fu1 {hink.111g water, thc env1rnnmcntal reference location IS fipp Llt), approxunatcly 40 km (25 
nHJ nonh of~fE~fP EmiJunrncntal~.;on~..;cntrations lur 1998 can bc fi.>unc.l 111 Appendix D. Table 
D-1 

6.5 OITsite Groundwater Monitoring Program 

The otf.'\itc grounc.lv.:atcr monitoring program consists of the collection and analysis of samples 
from production v.elb, private \~ells, reg1onal drinking water supplies, and BVA monitoring wells 
Samples are analy7cd for radionuchdcs. morgamc substances, and VOC s i\ dcsc1 i pt ion of the 
analytical procedures u:-cd to generate these rc:-.ults can be lound 111 the l.:.nvu onmcntal ~1onitoring 
Plan (EG&G, 1997) and the Ground\\'ater Protection ~1anagcment Program Plan (DOE, 1997) 

Community \\'atl'r Supplit.>s .llld Pri' :Ill' \\'rill\ 

Tntium is the most mobile of the radionuclides rclea. ed from tht: site ·y here fmc. priv~tc wells 
immediately downgradient of 1\.1E1\.1P and regional groundwater supplies are clo~ely monitored for 
tritium Monthly samples arc collected from seven community water suppli~.:s and six private 
wells Result for 199~ arc shown u1 Appcndi\ 0, Table D-2 t\\eragc tritium concentrations 
ranged from 0 05 nCi/1. to I 13 nC'1/L, or 0 )~o to 57% of the ~1CL. respccti\ely The results 
reflect the pattern oftritium concentrations one would ~.:xpect higher averages n~.:ar the site (c g, 
Miamisburg) and lower averages at greater distances (c g, ~1iddlcto\lm) 

The Miamisburg community v.ater supply IS also analyzed for plutonium-23S, plutonium-239,240. 
uranium-2.33,234. uranium-238, thorium-228. thorium-230, and thorium-2)2 Plutonium and 
uranium samples an: colkctcd monthly, \\hile thorium samples arc collected semi-annually 
Results for 1998 arc shm\n in Appendix D. Tabh:s D-3 through D-" ~1any results fnr 1998 were 
comparable to background kvels for these rad1nnuclide~. J\icJage concentrations V.L'rc kss than 
2 8°'0 ofthc respective DCG values 

OITsite ~1onitoring Well'\ 

Radionuclidrs. ro prO\ ide adtiltlllll,d mfor lll31101l on the extent or ntl'sitc tnllum rmgratlon, 
~1E~1P abo collects gwundwatcr sample::- flt\111 otl'::-lll' llllHIIIonng \\l'll" I hl' rL·~ults lin l CJ•) arc 
~hovm in 1\ppcndl'\: D. J'ablc D-6 :\\eragc.: tnt111m cnncentr,lllOib ranged frum 0 20 nCtiL to 
8 So nCilL. or I 0°u to 4:! R0 o ofthc \1CL, rc-..pccti\l'ly. 
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Monitoring wells along the western boundary of the site are also analyzed for plutonium-238, 
plutonium-239,240, uranium-233,234, uranium-238, thorium-228, thorium-230, and thorium-232. 
The results are shown in Appendix D, Tables D-7 through D-9. Average concentrations ranged 
from non-detectable to 1.2% of the respective DCG values. 

VOCs and Inorganics. Offsite monitoring wells are used to evaluate concentrations of VOCs 
and inorganic substances in the BVA Sample collection for these analyses was planned for 
December 1998. Due to scheduling conflicts, groundwater monitoring was postponed until 
January 1999. Consequently, VOC and inorganic data are unavailable for calendar year 1998. 

6.6 Onsite Groundwater Monitoring Program 

The onsite groundwater monitoring program consists of routine collection and analysis of samples 
from production wells and B VA monitoring wells. Samples are analyzed for radionuclides, 
inorganic substances, and VOCs A description of the analytical procedures used to generate 
these results can be found in the Environmental Monitoring Plan (EG&G, 1997) and the 
Groundwater Protection Management Program Plan (DOE, 1997). 

MEMP Production Wells 

Three onsite production wells prov1de drinking and process water for the site Samples from the 
production wells are analyzed for tritium, plutonium-238, plutonium-239,240, uranium-233,234, 
uranium-238, thorium-228, thonum-230, and thorium-232 Tritium samples are collected and 
analyzed weekly, plutonium and uranium samples monthly, and thorium quarterly Results for 
1998 are summarized in Appendix D, Tables D-10 through D-13. Average tritium concentrations 
observed in 1998 were less than 1 0 nCi/L. This value represents less than 5.0% of the MCL 
Average concentrations of other radionuclides measured in 1998 represented less than 1.2% of 
the applicable DC'Gs 

MEMP's production wells are also analyzed for over 50 organic compounds quarterly each year. 
The three halogenated solvents typically present in trace concentrations are I , 1,1-trichloroethane, 
trichloroethcne, and tetrachlorocthene. Results for 1998 are shown Appendix D, Table D-14 
The data confirm that the production wells are consistently below MCLs for organic compounds. 

Onsite Monitoring Wells 

Radionuclides. MEMP maintains an extensive network of onsite B VA monitoring wells (Figure 
6-2) Samples from these wells are analyzed for tritium. The results for 1998 arc shown in 
Append1x D, Table D-15. The maximum concentration observed in 1998 was 6.06 nCi/L. This 
value represents 30.3% ofthe MCL. 

Samples from onsite monitoring wells are also analyzed for plutonium-238, plutonium-239,240, 
uranium-233,234, uranium-238, thorium-228, thorium-230, and thorium-232 Results for 1998 
are :shown in Appendix D Tables D- I 6 through 0-18. In 1998, average values ranged from non
detectable to 12 0% of the respective DCG values 
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\'OC11 and Jnorganics. Uns1tc monltonng \I.CIIs m the upper and lower umts ot the BVA have 
been sampled since I C)gg Rc ults confirm the presence of \'OC contamination in the aquifer 
I he contammat10n appears to be greatest m the upper unit of the B\'A ,do ng th~.: \a,.cstern 
boundarv, irmnediatclv south\\ est of the Main !!ill Gencrallv, v.1thin the site boundaries, . . . 
CC.>rltarnlllJIIon tcmb to decrease from west to cast and from snuth to rwrth 

fhe CERCLA Operable Unit 1 project addresses \'OC contamination in groundwater ncar the 
site's former solid waste landfill The project is comprised oftwo elements a groundwatl'r pump 
and treat system designed to prevent the migration of VOCs into the aquifer and an air sparge/soil 
vapor extraction system to accekrate the removal of\'OCs from the snil 

Onsitc mon1toring \\ells are sampled t\11· 0\er 1i0 organic compounds ~tanv of the \\elb arc 
sampled to evaluate comamrm~nt of the plume and the C'lfcctivcne s of the < >pcrable Unit I 
treatment p1occss A th:clllling tn:ml in \'OC cor11.:entr .ttl tHIS has been obser\ 1.:d ltesults for I 'J9~ 
an: presented in ,\ppcndix D, fable D-1 0 In I 1)98, tnchlorocth~.:rH.! and tctrachlmcthcne 
exceeded dnnkmg \\ater ~1 C'Ls 

Inorganic substances in on 1tc momtnring \\ells an: also C\aluatcd 'I he metals and other 
inorganics ofintcrcst arc those regulated under the SDW,\ The rc!'-ults arc prt:sentcd in Appendix 
D, Table [). 20 In I C)C)R, concentrations ahovc primary MCLs m:n.: obsL'JVCd !()r arsenic and 
chromium Secondary ~tCLs \\ere L'XCeeded t()r aluminum, 1ron. and manganese 

As incllcatcd above, ~tCLs have been established to protect drinking water supplies Since UV A 
monltnnng \>.,ells do not scr\e as sources of drinking water, these standards arc pmvided for 
reference only 

S DWA C ompli:w cr Summary 

Results in this Chapter ha\e been sunHnar in·d in terms of average concentrations for the year 
SDWA compliance for drinking water supplies, ho\\C\er, is evaluated b~ companng individual 
s:unple result:. v.ith applicable ~ 1C I \':tiLH:s Because the three nns1te prnduction \\l.!lls serve as a 
drinking water source for the site, SD\\':\ compli.tnce is dL·termincd bv an annual running average 
Table 6- I shows the maxi mum conccnt rat1ons of par arneters measured in the product ion wells 
dllling 191)R In J()()S , no ~ IC I C'\CI.!L'danCL's \\ere ohsef\'L'd in the productinn \\ells 
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I'ahlr 6-1. SD\\'A Compliance "'umm:ll')' 

Par:um.:ta ~ b \.lllllllll :-.teL 
Concentration 

T nllllm I 5 nCtiL ~0 nC1 I. 

Chlorufonn 0 'i pg/ L lll11 ~tg/1. 

tth~ lh~n~~~~~ Ohpg/L 7no ttg/L 

1. 1. 1-Tnchlnnx:th.Jno..: 1 'pg/L 200 pg/1 

I nchlurcx:th~m.: I "pg/L "~tdl 

r ctrachlorocth~nc I 2 ~tg/L ' ~tg/L 

\.\ lcnc OXpg/L I o ~tg/L 

MC L Ma \.Unum CorH:1111111ant I C\ cl (baS~.:d on r: PA D1111~ 111g Wat~:r Standards) 

The <;DWA docs not limit the conct.:ntrations of most radionuchdt.:s mdividu.1ll~ (tritium is an 
cxccpt1on) Instead, the dose fiorn specific combinations of radionuclides 1s limited to 4 
mrcmlvcar In I 998, the dose from plutonium, uranium. and thorium measured 1n the onsitc 
production wells 'Was 0 09 mrem This represents 2 3% of the dose standard 

To demonstrate compliarKe with the SDW:\, samples arc collected from the distribution system 
·r hcsc samples arc analyzed t(1r total colil(1rm, lead, copper, nitrate. volatile and syntlll:tic organic 
compounds, groso;; alpha and hl't::t radium, and tritium "I he action level for lead \\<IS exceeded 
during semi-annual sampling As a result , ~1Et-.1P has implemented a corrn-.ion control program 
to reduce corrosion of distnbut1on system p1ping, a significant cont11butor to lt:ad lt:\els in 
drinking water No other exceedanct:s \\t:rc ohst.>rved in 100R 
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6.7 Seeps and Capture l'ih 

eep . Tritrum has been recogmzed as a comaminant in the seeps located along the northwest 
border of the site since I 986 Since then, tritium has been the focus of extensive sampling 
activities in that area Appcndrx D. Table D-2 I show~ concentrations uf tritium in seep samples in 
1998. In 1998, the highest tritium concentrations were associated with Seep 60 I. consistent with 
observations in previous years The sampling locations are shown on Figure 6-6 

Samples collected in 1988 first confirmed the presence of VOCs in Seeps 060 I, 0602, 0605, and 
0607 (EG&G, 1991) VOC monitoring results for the seeps in I 998 are presented in Appendix 
D, Table D-22 In 1998, trichloroethenc and tetrachloroethene were observed at concentrations 
greater than the drinking water MCL 

Capture Pits. A number of ground\vatcr collection devices, or "capture pits," arc used on the 
Main Hill to isolate and monitor contamination in perched groundwater These devices have been 
designed to collect pockets of shallow groundwater which may have bl!cn contaminated as a 
result of past operational practices In I 998, sample:-; were collected from the capture pits and 
analyzed for tritium. The results arc shown in Appendix D. I able D-23 The sampling locations 
arc shown on Figure 6-6 

Monitoring in previous years has indicated that the VOC contamination exists in the capture pits. 
The results are shown in Appendix D, Table D-24 In 1998, trichlorocthcnc was the only 
compound to exceed the MCL value 
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Figure 6-6. eep and Capture Pit Locations 
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6.8 Five-Year Trend for Well of lntere t 

As seen in the preceding sections of this Chapter, a large volume of groundwater monitoring data 
is generated each year. It is important that the data be reviewed for evidence of long-term trends, 
especially in cases where there is some history of elevated concentrations of contaminants. In this 
section, five-year trends are presented for certain indicator parameters measured in wells of 
interest. 

Trend Data for Offsite Drinking \\'ater 

A primary consideration of the MEMP environmental monitoring program is to ensure that area 
drinking water supplies are not adversely affected by activities at the site. The most mobile of the 
constituents released to groundwater is tritium For this reason, tritium is an excellent indicator of 
offsite migration. Two drinking water sources can be considered key receptor wells. First, the 
drinking water supply of the City of Miamisburg is of interest due to the proximity of the City's 
well fields. And second. Well 0904, a private well, is useful as an indicator because it reflects 
potential impact to small drinking water systems. 

Five-year trends for tritium concentrations in the two wells described above are shown in Figure 
6-7. As seen in the figure, tritium levels in the wells have exhibited little change over the past five 
years All of the values are significantly below the MCL for tritium of 20 nCi!L. 

Figure 6-7. Annual Average Tritium Concentrations in OfTsite Drinking \Vater, 
1994- 1998 

Tritium Concentration (nCi/L) 
3r---------------------------------~ 

2 

-+-Miamisburg nCi/L 

---Well 0904 nCi/L -

--
0~------------------------+-------~ 
1994 1995 1996 1997 1998 
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Trend Data for Onsite Production \Veils and Seeps 

As previously described in this chapter, tritium and certain YOCs have been observed in 
groundwater underlying the s1te. The six halogenated solvents typically present in trace 
concentrations are carbon tetrachloride, chloroform, cis 1 ,2-dichloroethenc, tetrachloroethene, 
trichloroethene, and I, l, 1 -trichloroethane Trichloroethene has been the most prevalent 
contaminant and, therefore, serves as an "indicator" VOC 

An appropriate onsite indicator well is Product1on 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 condttions are the seeps Data suggest that Seep 0601 1s an 
appropnate 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, respectively Similarly, Figures 6-10 and 6- I 1 present five-year trend data for 
tritium and trichloroethene at Seep 0601 . 

Figure 6-8 indicates that tritium levels 10 Well 0076 have consistently averaged near I nCi!L This 
value is well below the applicable MCL (20 nCIIL). Trace concentrations of trichloroethene have 
also been observed in Well 0076 (Figure 6-9) However, measured concentrations have stead1ly 
decreased and remained well below the applicable MCL (5 ~tg/L). 

Figure 6-1 0 presents tritium concentration data for Seep 060 I. Data for the period 1994-1998 
show the yearly average for tritium concentrations ranging from approximately 75 nCi/L to 350 
nCt!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 four years Seep 0601 is 
also characterized by elevated levels of trichloroethene. Additionally, though not shown in the 
figure, tetrachloroethene has also emerged as a contributor to VOC contamination in this seep 

The risks associated with contamination in the seeps will be evaluated under CERCLA and 
appropriate remediation actions taken if indicated 
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Figure 6-8. Annual A\'erage Tritium Concentration in Production \\'ell 0076, 1994- 1998 
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Figure 6-9. Annual Average Indicator VOC Concentration in Production \Veil 0076, 
1994- 1998 
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Figure 6-10. Annual Average Tritium Concentration for eep 0601, 1994- 1998 
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Figure 6-11. Annual Average Indicator VOC Concentration for Seep 0601, 1994 - 1998 
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Chapter 7 

7.0 Q ALITY ASSURA CE PROGRAMS FOR EN\'IRONMFI\TAL DATA 

MEMP participates in quality assurance (QA) exercises sponsored and/or recognized by the DOE 
and the EPA Such exercises provide objective evaluations of the validity of the environmental 
data generated by MEMP. In this Chapter. QA programs involving radiological and 
nonradiological analyses of a variety of environmental media are described In add1tion to these 
external QA programs, MEMP performs internal QA stud1es that make use of reagent blanks. 
internal standards, and replicate samples. 

Inttrnal QA Program 

MEMP employs a quality-based approach to environmental data Such an approach is imperative 
because many sample results are at or below the lower detection !unit. QA samples. ancluding 
blanks. standards, and replicates, are routinely analyzed to evaluate analyt1cal bias and prec1sion. 
Blank samples are analyzed to verify the absence of excessive instrument contamination or 
background levels. The standard deviation of the blanks is used to calculate the lower limit of 
detection. Standards and replicates are used to evaluate analytical bias and precision, 
respectively QA parameters are closely monitored and tracked. Deviations from expected values 
result in a rev1ew of analytical protocol 

External QA Activities 

DOE EML Quality Assessment Program. Twice each year MEMP part1c1pates 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 1998 EML Performance Evaluation, four environmental media were analyzed The results 
reported by ME~1P are shown in Table 7-1 EML reference values are also shown A useful 
method of evaluating MEMP's performance is to examine the ratio of MEMP's result to the EML 
reference concentration for each environmental medium. This is shown graphically in Figure 7-1. 
MEMP's results compared favorably with DOE (EML) reference values with an overall average 
rat10 of 1.05. 

7-1 



Quality Auuronce PmJ.:ram.\ for Em·ironmental I>ata 

l'. S. EPA Quality Asses~ment Pro~ram. 'I he t; S EPA :--.'atlonal Exposure Research 
Laborator.. Em.1rorHll~nt al Science:- Di\ aston. Las \' cgas ( F S D-1 \') d1stnbutcs samples 
containing I.-nov. n conccntrat1un!:r of r ad1uactiH: constrtucnts 111 \~ at<:l for anal) ::;1s as pan of thc:ir 
Performance Evaluation Swdics Program In 19()8, :-.1E~1P panicip:ucd in such studie· 
:-.H:.MP's performance IS evaluated by comparing ~ti:~1P':s IC!>Ulh \\ith ESD-L \'reference values 

The concentratrons reported by t\ 1E~ 1P arc shov. n in Table 7-2 The r~fcrcnce \ alue c tabll~hed 
by ESD-LV are also sho\' n in the table along w1th the ratio of ~fE~fP\ results to the ESD-LV 
reference value Figure 7-'2 shov.s a plot of the rat in of ~1E~fP ' results to the l:.SD-L V reference 
value ~11~~1P's results compared favorably v.ith ESD-LV results \\lth an overall average ratio of 
0 94 

DOE MAPEP Quality As't~'irnent Program. In IC>C>S, r-.1E~1P also participated in the DOE 
Radiological and Erwironmcntal Sci~nces Laboratory l\11-..:cd Analyte Performance Evaluation 
Program (MAPEP) The pnmary ohjecti\e of the .\1APEP is to foster rcliabtlitv and credibility 
for the analvtical re~ult:> u ·cd in the decis1on makang proce-.s. particularly as it relates to the 
environment and public health and salcty Participation in MAPEP requires anahsis nf sample:. 
(one water and one soil sample each year) that contaan known concentrations of plutonium and 
uranium isotopes The results r~ported by .\1E~1P in I 99R and the corresponding MAPEP 
reference values arc shov. n in !'able 7-3 The figure-of-merit usc:d to evaluate a laboratory is the 
bias. or the ditl'ercnce b~t\\ecn the ;\1,\PEP reference value and ~1E.\1P result for each analysis. 
expressed as a percent l\1APEP has established "acceptable," "warning," and "not accept.lblc" 
limits of acceptability for these: studies l'hese ltm1ts have been set at 20 pt.·rccnt and JO percent 
bias respectively In ]1)98, .\1El\1P rc:sults in all categories \\ere \\ ithin ac(eptability limits The 
results for each environmental med1um are shtm n gr.1phically in F1gure 7-3 
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Tahir 7-1. ()()[ F:;\IL Qualit~ \<ilif'\'>mrnt Program l~r,ult'i for 1998: lbdionurlidrs in 

Em ironnH'ntal Samplt.·s 

S.unplc: Rallo 

T'pc Date R.1d10nucltde MEMP Result E:>.IL" Reference ~H~MP/E\1L 

AIr filters, M.1rch Pu-2lX I !(') I XX I 0 I 
pCtlft lrcr Pu-:!l'J 1 89 1 c,•> I 12 

l:-11-t I OX 0 lP 1 '\() 
U-11X I OX il X2 I \1 

Vcgl'l:liiOil, \l.uch Pu-21'1 CiO X2 .r x~ I Oh 
pl.ll'kg 

Scptentbcr Pu-21'1 11 7 5X I Oil 55 I 17 

S01l. pCI!'kg ~l.trch 

Pu-11•1 111 I 7 I 11 l•l () ')') 

L:-:!1 ~ XII 17 X.t I 51 () ')(I 

l '-:!1X X.t I .t.t X(>:! :!h o •JX 

Sc pIc 111 tX' r Pu-21'1 Jc,s IJ'J 151 X2 I o 1 
U-:!H 2C>7X .tO 105-1 \') () 88 
U-:!1X 2%7 X') 1.24' (>() 0 ')I 

Water, pCtll. ~larch Tnt111111 672 1 H2 5')()0 ()'\ I l.t 
Pu-2\X tl6 22 hX 27 o •n 
Pu-2l'J 45 95 44 ()() I 01 
U-21.t 10 5-t I() 71 o •JX 

U-21X I o 5-t I o 71 0 •JX 

SeptcrntX'r 'I rtttum 21')112-t 20.:\') ()') I% 
Pu-:!1X 1271 2 ') i"l I I 0 
Pu-21'1 4115 IX II I 11 
lJ-21-t 111-t 11 7'J II ')(i 

U-:!IX 11.52 I I (I() ()'}(, 

. DOE E:ll\ ~ronmcmnl .\lca ... urcllll'llts l.:thorat:m 
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Quality Assurance Pro~:rams for Em•ironnrenta/ Data 

Figure 7-1. l\1 EMP Performance in the DOE EML Quality Assessment Program in 1998 

Ratio: MEMP Concentration to EML Reference Concentration 
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Table 7-2. l .S. EPA Qualit)' \ssessment Progr:uu Results for 1998: l~adionuclidl''> 
in \Vater Samples 

.'\11 \IP R.tltl) 

D.llc Rc~ull CpCt 1 l ~ 11 ~IP I PA 

I rtlllllll 1llll-' 21'" t)•n 

2\'il 21 <;<; I tl'J 

21 11 11"5 II •JX 

l'i'i~O I ... }')I• 0 X7 

II I'll I~ l'Jr. (I ~,) 

I" l·l~ 1 ... '/'lh II 'I I 

UrarHUIII {natural) 1 I I \2 (I l) 117 

11 X "12 (l () '}'} 

10 f) 12 () () <) .. 

June 2 X 1 l) o •n 
2 '} 1 () () •l7 

2 X 1 () () 1)1 

September X c:; <J I o •n 
'J () 'J I 0 ')') 

X c. 'J I () 'J'i 

• C S FPA N:lltonall \posurc r<cc;c;•rch l.thor.llcm l·fl\tronmcntal Sucncc~ Dl\tqon 1.1<; Vega' 
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Quality Assurance Programs for Environmental Data 

figure 7-2. MEMP Performance in the U.S. EPA Quality Assessment Program in 1998 

Rat1o: MEMP Concentrat1on to EPA Concentration 
16 r-~--~------------------------------------~-----------~-----------------------~-------~----~ 
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Chapter 7 

Table 7-3. DOE MAPEP Quality Assessment Results for 1998: Radionuclides in 
Environmental Sample 

MAPEP' 
Sample Radio nuclide MEMP Reference Bias (percent) 
Tvpe Result Concentrntion 

Sot I Pu-238 1341.77 1367.72 -1.9 
(pCilkg) U-233.234 1223.35 1389 34 -11.9 

U-238 2990 82 3243.60 -7.8 

Water Pu-238 38 73 37 84 2.4 
(pCi/L) Pu-239.240 96 15 92.9K 3.4 

U-233,234 94 20 97.31 -3.2 

• DOE Mixed Anal)1e Perfonnance Evaluation Program 
t>The bias for two values are not included due to a 1ero reference concentration MEMP results for these t'\O values \\ere 
"Acceptable with a Warning." 

Figure 7-3. MEMP Performance in the MAPEP Quality Assessment Program in 1998 

MEMP Percent Bias Relative to MAPEP Reference Value 
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Quality A\.\Urance Pro~:rtml\for Em·ironmt•ntal Data 

;\' I'DFS ()A Program 

National Pollutam Discharge l.lunmatJOn ~ vstem (~PDLS) permlls are u eel b) the l:I'A to 
rc~ul.lll! dischar~l!S of v.ater etlluents The permit:. l1mit the concentrations of cc1 ta1n v.a!\tev.atr.:r 
constituents to protect the rccc1\ing hody of water J'o ensure that etllucm hmJts are not 
exceeded, NPDES permits impose strict requirements for cfllucnt charactenzation l~PA requires 
that laboratories performing analyses for NPDES parameters participate 111 (>A cxcm. cs These 
exercises ensure EPA that the 1:1horatorics arc producing reliable and accurate d.1ta 

Discharge ;\lonitoring Report (1>;\lR) Quality AssfsSmfnt Program. In (•)•)::\, ""in previous 
years. ME~1P participated in the- ~J>D!:S QA excrci:.c In this program, a contract laboratory. 
~tanTech Environmental Technology. ln.:, ::.upphr.:s \\,Iter samples COIH,IInin~ spec1tlc unknov.:n 
quantitieS ofanalvte~ to p.trticipatntg labor.Jtlmcs L .tbwatortes an.1",/e thc-.c sample-; and -;uhmlt 
the results to the contractor I he contractor evaluates the data ba'>~d on limit-; fnr ,lcccpt.lhility 
~1EI\.1P's pcrformancl! in the NPDES QA ex~rcise 111 I90S is shov.n 111 J'ablc 7-t Performance 
evaluation results arc placed in one of f(Jur categories .. acceptablr.:," ··not acceptable." 
"unusahle," or "check for error ·• l'hree of the ~4 parameters evaluated \\Crc r:ttt.:d as "check for 
error" This repnrt1ng code IS ad,isorv, the data v.crc judged acceptable 

AI'G Qualrty A~sl'S\mrnt Program. ,\s a companion to the Di\.1R C)A p)()gr,un, t\1E~1P 

voluntarily p.trtlctp.ttes 111 a second <)A c\eiClse for NPDLS param..:tcrs In this study, water 
samples prepared by Analy Ileal Products Group. Inc ( J\PC1) arc anal\·i'ed by participating 
laboratories rnr each parametr.:r of interest, APG detcrmtnes the avcrnge value reported by all 
participants The figure-of-merit used to evaluate a laboratory is the standard deviation of a result 
from the average for that parameter In this fashion, a laboratory's performance 1s rated relative 
to the performance of all other laboratories APCi has established "warning" and "nnt acceptable" 
limits of acceptability for these studies These limits lw.e been set at I f)() and ~ 5S standard 
deviations from the a\erage, rr.:spcctivcly 

~1E:-.1P participated in onc APG :-.tudy in l<)l)S I h~ rc ... ults arl' -.htmn in l'.tblc 7-5 ,111d F1gure 7-
·l I' he exercise v.:as successful 111 ident1l~ ing t \\ n progrnmm:1tic \1. e.t ~ m·s-.l'S lmp1 O\ ement s \I. l.!rc 
made to anal:-rtical processes and t\P(i qu,illt\' control Cln-.s-dlcck ..,tamlards \\t.:re employed tu 
\en ly t IH:ir successful implement,ll ion ;wd .1ccur .I C) ,\ PG Clus-.-chl·ck ..,t a nd,11 ds arc 110\\ 

s'(stematicallv used in cnnjuncuon \\lth rout1ne ~PDf· S an:tlvscs 
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Table 7-4. NPDES DMR Quality Assessment Program Results for 1998 

DMRQA" 
MEMP Reference 

P:~mmeter V:~lue Valu£ 
Tract Metal , ~WI. 
Cadmium 160 170 
ChromiUm 582 650 
Copper 747 700 
Mercur)'b 1.00 l.l5 
Nickel 2358 2501 
Le3d 6 ... 7 70.6 
Selcmum 243 260 
Zinc 6B 611 

~i~ellaneous, mWL 
Total rcsidwl chlonne 1.12 0.930 
Total suspended solids HO 64 0 
Oil and grcaseb 17. 1 19 I 

Demand, ml:fL 
Chemical oxygen demand 62.8 60.7 
Carbonaceous biochemical 39.4 31.9 
o~-ygen demand 

Nutrients, mWL 
Ammonia as Nb 4.04 4.80 

pH, standard units 
PH 8.75 860 

Acute Toxicity, Fathead minnowc 
LC50-MHS~ 45 I HO 

Chronic Toxicity, Fathead min nO\\ c 
Suf\ival. NOEC-~msf" 25 0 25.0 
Gro\\1h, IC25-MHS~ 41 5 3') 6 
Gr0\\1h, NOEC -MilS~ 25 () 25.0 

Acute Toxicity, Ceriod0111hnia' 
LCSO·DMW' I? 6 26.0 

Chronic Toxicit), Ccriodaphnia• 
Sui'wal, NOEC-DMWb 25 0 25.0 
Reproduction, IC25-DMWb 25 0 14.7 
Reproduction. NOEC-DMW' 12 5 12.5 

Acute Toxicity, Daphnia pules• 
LCSO-MHSF" 25.7 31.0 

• EPA Discharge Monitonng Report Qwhty Assurance Program. 
b Analysis pcrfonncd by a contract laboratory 
e Data reported as percent of sample. 
DMW • Dilute nuneral water 
IC • lnh1b1ting concentratiOn 
LC • Lethal concentmuon 
MIISF • Moderately hard S)nthctJc freslmater 
NOEC = No-obSCr\cd-dTect concentration 
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MEMP 
Acceptance Pcrfonn:1ncc 

Rnnge f.\":lhl:liiQn 

147-193 Acceptable 
579-726 Check for error 
654-781 Acceptable 

0 .813-1.47 Acceptable 
2340-2860 Check for error 
61.7-83.3 Acceptable 
189-297 Acceptable 
563-709 Acceptable 

0811-1.32 Acceptable 
12.4-80.7 Acceptable 
5.9-27.5 Acceptable 

42 5-73 5 Acceptable 
14 5-53 4 Acceptable 

3.89-5 84 Check for error 

8.31-8 92 Acceptable 

DL-57 Acceptable 

12.5-50 0 Acceptable 
4 83-74.3 Acceptable 
12 .5-50 0 Acceptable 

2.049.9 Acceptable 

12.5-50.0 Acceptable 
DL-31 .2 Acceptable 

6.25-25.0 Acceptable 

DL-68.5 Acceptable 
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{!uali(r .~hwrmrce PrfiJ:rt1111\ for Hnl'irmrmt•ntul !>uta 

Jahl<> "'-5. ~PIH:S \P(; Qualit~ \\\{'\\lll{'llt Progr·arn H.t•suh' for 19'1~ 

APG" MEt-.IP 
~1E~1P Reference Acceptance Performance 

P:tr.tmctcr Vtluc V.tluc R.tnl'C F\ .tlll.tlttHI 

fract• Metals, flj!/L 
Cadm11tm XII XCI ~ l 0 h') l H-'J I •J1-t \cccpt.thlc 
Cadmaum ~22 }.111 X 2Cthh.ll-2<>7171 \cccpt.thlc 
( hrornntrn nx '1 ~(, 220 ~·J I 11!.1--t I~ 'JilO \cc.:cpt.tblc 
ChroHtattm ~.S.t X1-' SXII 72o l1d -•J.t.t •112 \c:ccpt.rblc 
C oppcr -'11'1 '1~(, X2Cl n "I ·J 2o--t 2 2 1 ~ ' \cccpt.tblc 
Copper 11$'1 1!21 70fl -lioli2 '17-'-701 1\(l \cccpt.tblc 
l~td 2''1 2"'11 \t)l) 212 ~X0-11"' ()'i'i \cccpt.tblc 
l..c~td ~12 X 'II I 'f I .. ~n •>x•>-'>H, sn \cccpt.rblc 
Na ... kcl .tl-1 1'J'J I'JO 11>2 2')')-.t '') 'i30 \c ... cpt.thlc 
Ntclo.cl X2'\ X 17 lXII 71 X 7.17-'J'\7 'lOS \c ... cpt.tblc 
Zane J•n lt•O 'i'fl I .I fl 6 7 '1-1 Xll l ~ i l ll.tC~;Cpt.tblc 
ZtiiC S-11 X"' .I 1J"'( I 77'- 7(J.l-1r'11 '1)7 ,\cccpt.rblc 

!'tti\Ccll:tnl'IIU\, mg/L 
Rcstdual c.hlonnc fl I• ICI () ftf) 2 f) .t'J5-0 7110 \c ... cpt.iblc 
Rcstdual chlonnc 2 .IX 2 .t•)l I fJXV"I tqx Acccpt.lblc 
l'otal suspended !'Oltth 2.1 ') 27 'Jflf) 21 721-10 IIJ2 Acccpt:1blc 
Total suspended solids I S2 1'~2 mo 12..1 ()(,]-1(,'\ 'iS'I ,\cccpt:tblc 
Total dtssol\ cd soltds 1X2 .Ill~ 700 1-tX 155-4(>2 .t'JI Acceptable 
Tot.ll dtssol\ cd solld'i 'i I II <; 7 <; (>(II) '2X 12 'i..(,~ I X'JX Unacccpt.thlc 

O~nund, mj!/L 
Chcnucal O\~ gcn dcm:1nd I I') ~·J7 ld.l 2.tiX~2-n.toJJ \\.Iff Illig 

Chcnucal O\~ gcn demand (I\ f) 'i 1 2 '\f) 2X 11'\-72 'lr,2 Acceptable 

pll, ~tandard unit~ 
pll !'< Ill X 21l"' 7 2~ 1-X ~ 17 \c~ocpt.tblc 

pll ~(f) .t "~X .t I '24 ~~~·> \t..t..Cpt.thlc 

• AnahttC.ll Products Grmtp. Inc 
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Chapter 7 

Figure 7-4. MEMP Performance in the APG Quality Assessment Program for 1998 

Standard Deviations from the Mean of All Lab Results 
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Appe mlix A 

r\ PPf:~DIX A 

RADIOLOGICAL RELEASE Rf.Sl'L IS 

Etllu~nt monitoring focuses on r~leases from the site, i e, !'tack and hquid ( \\ astC\\ater) discharges 
Tables summarizing monitoring results from I <Ng are pres~ntcd in tlus Appendix I he tables show 
the a\crage concentration and a companson to a DOE standard It sh~1uld be notl?d that DOE 
Dcnved Concentration Guide (DCG) values are not directly applicabll? to atrhornc (stack) releases as 
itt~ not credible for a receptor to he present at the point of release ror ~uch n:lea:iCS, DCG values 
arc pro .. idcd for comparative purpo;;cs 

\-I 



H(/(/iological Heletl\e Ht'.\U It\ 

Tablt.' A-1. Radiological Effiuent Data for 199R 

R.tdiOIIIIChdl! Rc:lc.tsed to Acll\ 11'. C1 

Trt!lum A1r 736' 
\Vater 2 ' 

Plutontum-DX Atr o OIHJO IS 
Water ()QO(q:-< 

Plutoruwn-2311 .24 (J \tr I) (J000l10U4 

\\':ncr 0 OOO!ll('-t 

Radon-222 \tr I 'II 

Atr It 0000000 I 
\\'atcr 0 0003 7 

Uramum-23X Atr l) ()(l()(l()()()()'i 

• Trtttum n.:lcascd to a1r cons1sts of. Tntuun O\:tdc, '\74 Ct 
Ektm:ntal trittum. I n2 Ct 

" A range of annual n:k;1sc \alues reported b,· \:-tnous DOE sties 

t\-2 

DOl H.tnuc". C1 

0 - I <>O,Xfl·t 
0- 11,'\'h 

() - () ()02 

0-001 

0-0 12 
() IJ OCJI 

\,)t I\ ptc.dl\ measured 

IJ - 0 0(J00) 

n-o I 

()-()(I()()()(! 



Tablt A-2. AHrage Annual Concentration of Radionuclide Air Em is 

HH 

NCDPF 

SMJPP 

SW-lCN 

T-Wcst 

T-East 

HEFS 

WDA 

WDSS 

Building 22 

Building 23 

CWPF 

• DOE DCG values tn atr: 
Tritium • I 0 x 10'7 flCi/mL. 
Pu-238 ... 3.o x w·~ ~ flCitmL 

R.:ldtonucl ide 

Tnuum 

Tritium 

Pu-238 
Pu-239,2-tO 
U-233.234 
U-238 

Tritium 
Pu-238 
Pu-239 
U-233.234 
U-218 

Tnuum 
Pu-238 
Pu-239 
U-233.2H 
U-238 

Tritium 

Tritium 
Pu-238 
Pu-2 39,240 
U-233,234 
U-238 

Tritium 
Pu-238 
Pu-239,240 

Pu-238 
Pu-239,240 

Tnt1um 

Tritium 
Pu-238 
Pu-239 

Pu-238 
Pu-23?,240 
U-233.234 
U-238 

Average Concentration 
(flCi/mL) 

1.6 .'\ 10'7 

3.25 X 10'7 

1.43 x 10'14 

4,24 X J0'17 

1.97 xt0'11 

613xl0 19 

5.98 X 10 01 

1.12, 10'17 

1.11 x w·t• 
SAS x 10'11 

l. tox 10 11 

7.06 X 10~ 
1.97 x 10'16 

1.88 x 10'11 

1.19, w·t• 
1.62 X J0 II 

2 05 X J0 IO 

4.80 X 10'7 

l.22x 10'17 

).93 X 10'18 

1.92 x 10'11 

1.34 x 10'19 

3,63 X 10.8 
3.0-t x 10'14 

5. 92 \: 10'17 

2.56 X I0 l7 

4,86 \: 10'19 

7,71 :\ 10'9 

3.38 x 10'7 

7 66' 10'18 

1 s1 \ w·t'J 
3,9'\ 10'17 

47'1:10 18 

1.2 X 10 l7 

7A x 10'11 

A-3 

Appendix A 

ion in 1998 

A\erage as a Percent 
of DOE DCG' 

160 5 

325.4 

47.6 
02 

0.002 
0 001 

598 
0.037 
0 .00? 
0.006 
0 001 

706 
0.66 

0,009 
0.002 
0.002 

0.20 

480.3 
O.OH 
0.010 
0.002 
0 .0001 

36.3 
101.2 
0.30 

0085 
0,002 

7.7 

337.7 
0 03 

0 00-t 

(} 13 
(} 02 
0 01 
0 01 



Ratliologica/ Release Results 

Table A-3. Average Annual Concentration of Radionuclides in Water Effiuents in 1998 

Oulfall* 

602 

002 

601 

003 

• DOE DCG values in water: 
Tntium = 2 x 10'3 f,1CllmL 
Pu-238 ,.. 4 X 10-8 f,1CilmL 

Pu-239,240 3 X 10" ~Ci/mL 
U-233,234 = 5 X 10 7 f,1CilmL 
Th-228 = 4 x 10 ' !!CilmL 
Th-230 = 3 x 10 7 !!CiJmL 
Th-2'\2 " x 1 noll 1-JrilmL 

Radionuclide 

Tritium 
Pu-238 
Pu-239 
U-233,234 
Th-228 
Th-230 
Th-232 

Tritium 
Pu-238 
Pu-239 
U-233.234 
Th-228 
Th-230 
Th-232 

Tritium 
Pu-238 
Pu-239 
U-233.234 
Th-228 
Th-230 
Th-232 

Tntium 
Pu-238 
Pu-239,240 
U-233.234 
Th-228 
Th-230 
Th-212 

ND = average results not detected above reagent blanks. 
• Sampling locauons shown on Figure 4-l. 

A-4 

A\'eragc Concentration Average as a Percent 
C!!CilmL) of DOE DCG• 

6.22 X 10-6 0.31 
9.21 x 10"11 0.23 
1.90x 10'12 0 .006 
4.27 X 10'10 0.09 
4.83 x w-~~ 0 .001 
5.10 X 10'12 0.002 
l.Ox 10"12 0 .002 

2. 34 X 10-6 0 .12 
~ .4 I X 10 10 2. 10 
501 x 10 12 0 .017 
4 32 X 10 10 0.09 
) 33 X 10 I I 0 008 
5 34 X 10'11 0 018 
156x 10"11 0.031 

2.75 x w·6 014 
65-lx 10"11 0 . 16 
2.58 X J0"12 0.009 
3.52 x 10'10 0.07 

ND ND 
4 to x 10"12 0.001 

NO ND 

2.40 X 10-6 0.12 
6 09 x 10"12 0.02 
1.83 x 10'12 0.006 
3. 76 '< 10"10 0.08 
2.70 X 10 D 0.0007 
4.30 x 10"12 0.001 
1.70 X 10"12 0.003 





Appendix B 

APPE DIX B 

ENVIRONMENTAL SURVEILLANCE PROGRAM RE UL T 

The environmental surveillance program focuses on environmental conditions in the area surrounding 
the site and in local communities. Tables summarizing monitoring results from 1998 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, mcremental concentrations represent estimates of 
MEMP's contribution to the radionuclide content of an environmental sample Environmental 
concentrations are shown m 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. 
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Environmental Surveillance Pro~:ram Re.'iults 

Table B-1. Environmental Concentrations of Radionuclides in Sample Media in 1998 

Radionuchde Number of 
Samples 

Average 
Concentration• 

Umt of Measure 

Ambient airb 
Tnl!um OXJdc 
Plutonium-238 
Plutonium-239,2~0 

Thonum-238 
Thorium-230 
Thorium-232 

Rh·er "ater• 
Tritium 
Plutomum-238 
Plutonium-239,2..$0 
Uranium-233,234 
Uranium-238 
Thorium-228 
Thorium-230 
Thorium-232 

Pond waterP 
TritiUm 
Plutonaum-238 
Plutonaum-239,2-JO 

Sediment 
Plutonaum-238 in river sediment• 
Plutomum-238 in pond scdirnentd 
Plutonium-239,2..$0 1n river scdimente 
Plutonium-239,240 in pond sedimcntd 
Thorium-228 1n ri\·er sediment• 
Thonum-228 in pond sedimentd 
Thorium-230 an nver sediment• 
Thonurn-230 in pond scdimcnttl 
Thorium-232 in river scd•ment• 
Thonum-232 in pond sedunentd 

Food tuffs' 

34 
4 
4 
4 
4 
~ 

12 
12 
12 
12 
12 
~ 

"' 4 

~ 

I 
4 
I 
~ 

I 
4 

l 

3 68 ± 1.97 
3.33 ± 10.63 
062 ±0.76 
7,64 ± 6.03 
8.11 ± 5 29 
5.58 ± 4.35 

0.06 ±0,04 
ND 
NO 

0,78±0.11 
0.71 ±0.1 

ND 
10.85 ± 39.33 
8.18 ± 7.42 

ND 
ND 
ND 

2.73 ± 4A.J 
0.76±039 
1.89 ± l 55 
0.76 ± 0.39 

431.75 ± 1-17.82 
4(>-1.0 ± 4-167 
865 0 .. 350 26 
455 0-+.: 44.0 

.J-13.0 ± 17R 65 
417,0 ± 42.0 

Tnt1um 1n vegetntaon 2 0.1 ± 0 0 I 
Plutonium-238 m vegetation 2 0.03 ± 0.02 
Plutonium-239,2..$0 in vegetation 2 ND 

• Error limits arc estimmcs of the standard error or estimated error at the 95% confidence le\'cl. 
b Measured 28 mi (45 km) northwest ofMEMP. 
" Measured 25 m1 <-'O km) upstream ofMEMP on the Grc.'lt Maam1 River. 
d Measured 25 rna (40 km) nortlmcst ofMEMP. 
• Measured 10 m1 (48 km) north ofMEMP. 
NO md1cates that concentration \\as not detectable above the a\crngc reagent blanks . 

B-2 

10'12 J.tCifmL 
w·11 J.tCifmL 
w·a• J.tCilmL 
w·•• J.tCilmL 
w·•• J.tCi/mL 
10'18 J.tCilmL 

10-6 ~Ci/mL 
w·•:: ~CilmL 
10'12 J.tCilmL 
10'9 ~oLCi/mL 
I o·9 J.tCilmL 
10·• ~ ~oLCilmL 

10'12 ~CilmL 
w·• z ~CilmL 

10-6 ~oLCilmL 
w·•:z ~oLCifmL 
lO·IZ J.tCifmL 

w·9 ~oLCilg 
10'9 ~-iCi/g 
10'9 J.tCi/g 
10'9 J.tCi/g 
10'9 ~-LCilg 
10'9 ~-iCi/g 
10'9 ~-iCi/g 
10'9 !!Cilg 
10'9 ~-iCi/g 
10 9 !!Cilg 

10~ !!Cifg 
10 9 J.LCilg 
10'9 11Ci/g 



Tahle 11-2. Incremental Concentrations• of Tritium Olidt in Air in 1998 

OtTsite 
10 1 

I 02 
101 

lll4 

IllS 

Ill 

11 2 

II 'i 

IIX 

122 

123 

124 

CLN 

CLS 

Onsite 
21 I 

212 

2ll 

214 

21'i 

2 1(1 

217 

2 1X 

"'11111 ocr 
of 

Samples Manimum 

5 1 e 

'i ) e 
'i() e 

'i l c 

'il e 

S l c 

5 1 e 
.j l) e 

.5 1 c 

I 'J c 
I) c 

5 1 c 

1'J e 

2 1 c 

'i l c 

'i l c 

5 1 c 

5 1 c 

'i2 c 

~ ·) c 

'ill e 

2-1 c 

Tn ta um 0 \ tdc 
I 0 11 C1 ml 
~1:1\Jill U ill A' cr.lgc1 

• 

li I I 7 X tl') i 1)~'1 

X') 10 II ::.7 ± 4 X.! 
4 I 06 t> •Jc, :t I ')() 

'<• 5X X q!. I'\"' 

42 5<• 41?.!111~ 

l l ::!5 2 !JX :1: 2 7'J 

25 X5 'i 12 .. 2 •n 
:!X XX ..j (l 'i ~\21 

17 4 1 5'Jl:;>'i 

20 (,..j l 21 + I 7') 

I 0 00 lX7± 4 17 

-17 12 I I J I! • -1 OCt 

57 I '\ 5 ()(} t l <)() 

l 'i ()') 7 6-t ± 4 n 

IX 17 12 72 :t l ftS 

(,..j XI l l .. t..j j: ..j 02 

17 ')l y •n t 1 2 •1 

11 I 'J I o I 'I ~ l 2 2 

4() 7 1 I< I IX :. I 51 

n 2x 7 IJ'i -+ l o I 
l () 14 (, C.'l .1: I 0( 

4-1 72 X 45 t 5 'i•) 

• A\ cr.Jgc cmnonmenwlle, cl shO\\n an rablc B-1 suhrracrcd from the data 

App('ndix B 

A\cr:lt.:e as a 
pcrcclll or 

DOE DCG'1 

tl OtiS 

II Ol 

() (I() i 

f) 110') 

() (J().j 

() 002 

() ( )() 'i 

() 005 

() ()()(, 

() rJ()l 

() 004 

o o I 
0 006 

() oox 

o o I 
!l 0 I 

r l o I 

I I Ol 

() 0 1 

o OOX 

() 1107 

() 111)1) 

" Frror lun1ts arc est a mates of the swndard error of the cstamarcd mean :11 the 'J'\".,, confidence le\ cl 

' l DL for tnltum ofTstlC an :mas 2X ' 10 a: ~tC a/mL The LDL for tntHim m on<;ltc ai r 1s 10' 10 t: ~~Ct/rnL The 
l DL for <;ample 211 IS 11 ' IO 1: !lC1/mL These dt!Tcrcnccs arc due to d11Tcrcnt c:ilcul.ltJOn.Jlrncthcxls and 
propagatiOn of !ttanda rd Jt, 1a11ons due to the number of bubblers 1n scncs 

1DOE DCG for tntlltlll O\ldc tn ;ur 1s 1<10,0()0 ' l u 1= ~Ca/mL 

' Aclo\\ envtronmenta l le,cl 

• On~11c <;;.tmpltng locauons shO\\ non Fa~urc -l --1 OIT\IIC s;unphng loc:tt lom ~ho\\ non hgurc 4-5 

B-:1 



Environmental Surveillance Program Results 

Table B-3. Incremental Concentrations' of Plutonium-238 in Air in 1998 

Offsite 
101 
102 
103 
104 

105 
Ill 

112 
115 
118 
122 

123 
124 

CLN 
CLS 

On site 
211 
212 
213 
214 

215 

21ST 
216 
217 
218 

Number 
of 

Samples 

4 

4 

4 
12 
4 

4 

4 

4 
4 
5 
3 

12 
11 
5 

12 
12 
12 
12 
12 
12 
12 
12 
6 

Minimum 

e 
e 
e 
e 
c 
c 
e 
c 
c 
c 

2.96 
e 
c 

1.21 

e 
e 
e 
c 
e 
c 
c 
c 
c 

PlutonJUm-238 
to·• ~Ci/ml. 

Maximum 

15.60 
14.00 
11.30 

0 11 

13 68 

19 27 
14.98 
9.22 
13.6-J 
24.35 
21 .93 

2.1 

16 15 
40.62 

7.13 

L66 
13.33 
24.22 
15 65 
20.83 

12.28 

c 
1.72 

1.53 ± 18.32 
2.34 ± 16.40 
1.44 ± 14.92 

e 
1 6 ± 16 69 

2.76 ± 20.50 

1.87 ± 17.54 
0.2 ± 14.35 
1.18 ± 16.97 
5.73 ± 17.00 
9.36 ± 29.06 

e 
2.30 ± 11.24 

11.15 ± 23.21 

1.69± 10.81 
c 

5.38 ± 10 99 
7.60 :t 12 29 

4.84 ± 11A6 
5.69 ± 11.42 

0.06 ± II 00 
c 
c 

• Average envuonmental Je,·eJ shown in Table 8·1 subtracted from the data 

Average as a 
percent of 

DOE DCGd 

0.001 
0.01 

0 .005 
c 

0,002 
0.0002 
0.001 

0 .0005 

0.0009 
0,01 
0.22 

e 
0 .05 

0 ,04 

0.03 
c 

0.02 
0.03 
0 02 
0 02 

0.0002 

c 
c 

b Error lumts arc estimates of the standard error of the estimated mean at the 95% confidence level. 
• LDL for monthly values is I 0 x 10 ·•• ~CI!mL. for quarterly values the LDL is 0 2 x 10 '111 p.C1/mL. 
d DOE DCG for plutonium-238 in air is 30,000 x 10 ·•• ~CI!mL 
• Below em·1ronmental level. 
T- Supplemental sampling height (2m). 

• Offs1te sampling locations sh0\\11 on Figure 44 Onsite sampling locations sho''" on F1gurc 4-5. 

• 



Appc ndix /J 

Tahle B-~. lncn·nH'ntal ( oncenlratiorl';" of Plutonium-239,2.HJ in \ i r i 11 Jll'>X 

:-:11rnt~r PIIIIOilllllll·~ ~·>.2111 

of I() JW ~ICI 1111 

L oc.1t1on• S.unpks :\ 111llllllllll ~1.1\lllllllll A' crai!C ()()I DCG 1 

OfTsite 
!Ill .t c c c ..: 

lll2 4 c c c c 
!Ill -4 l' c c ..: 

lO-t I~ c 1 I c c 
Ill~ 4 c c c c 

Ill 4 c c c c 

112 4 c c c c 

II~ 4 c c c c 

IlK .t c c c c 

122 5 c c c c 
121 ~ 

' c c c c 

12-4 12 c o o I c c 
C'LN II c c c c 

CLS 5 c 0 sx c c 

Onsite 
211 12 c s •n () 1)7 r I .HJ II 000.4 

212 12 c c c c 

211 12 c II 1J7 c c 

21-4 12 c () 14 e c 

215 '} c II (II! c c 

21'i"l X c () "'h c c 

216 12 c o I h c c 

217 12 c II 11 t c c 

21X (> c II I I c c 

• A\cragc Cll'.lrOilll1Cn1allc\CI shO\\Illll T;lblc A· I '> llbtr.l~;lcd rrom the d;lt.l 
1 r rror hm1ts arc cstllll;ltcs of the '>t;11td;1rd error of the cslllnatcd mean at the 'JS" .. cnntidcncc k'cl 

< LDI for month!~ \alucs IS o 5 \ IO "~·C t'ml . for qu.Htcrl) ' :!lues the LDL 1s o 2 \ Ill H ~1C1/ml. 

DOE· DCG for plutonlum-21'J.2-to rn ;ur 1s 20 OCHI' lfl 1
" J.!(l/ml. 

'Bclo" em 1ronmcnt.11 lc'cl 
'I = Supplemental sampling hc1ght (2m) 

• On~1tc •;amplrng location~ ~hO\Hl on F1gurc .t--4 OfTsllc ..:1mpl1ng lcx:atiOn\ 'ho"n on F1gurc ~.~ 

13- ~ 



Em·irnnmental Sun•eil/ance Prw:ram Results 

Tablt B-5. Incremental Concentration • of Thorium-228, Thorium-230, and Thorium-232 in 
Air in 1998 

OfTsite 
124 

Onsite 
213 
215T 
216 
218 

OfTsite 
124 

Onsite 
213 
215T 
216 
218 

Location• 

OfTsite 
124 

Onsite 
213 
21ST 
216 

218 

Number 
of 

Samples 

12 

12 
12 
12 
6 

Number 
of 

Samples 

12 

12 
12 
12 
6 

Number 
of 

Samples 

12 

12 
12 
12 
6 

M1mmum 

g 

g 
g 
g 
g 

Minimum 

g 

g 
g 
g 
g 

Minimum 

g 

g 
g 
g 
g 

Thorium-22K 
10'1 ~CilmL 

Maxnnum 

5.57 

3.20 
3.22 
I 22 
1.33 

Thorium-230 
10'111 ~Ci/mL 

Maximum 

9.29 

3.29 
4.0 I 
6A3 
1,71 

Thorium-232 
10'11 ~CilmL 

M:l'dmum 

4 06 

6 'i() 

.. 75 

2 65 
3 . .53 

Average ·· 

g 

g 

g 
g 
g 

A ver;JgeliOd 

g 

g 
g 
g 
g 

A\Crage6·• 

o .. u ± 4.59 

0.40 ± 4 76 
0 14 ± 4.63 

0.18 ± 4.46 
g 

• A\erage environmental Je,el sho, .. n m Table 8-1 subtracted from the data. 

A\erage as a 
percent of 

DOEDCGr 

g 

g 

g 
g 
g 

A\erage as a 
percem of 

DOE DCGr 

g 

g 
g 
g 
g 

A veragc as a 
percent of 

DOE DCGr 

0.006 

0 006 

0.002 
0.002 

g 

b Error limits are estimates of the standard error of the estim:Jted mean at the 95% confidence lc' ct. 
• LDL for Th-228 for monthly values is 0.6 x 10 11 ~CifmL. for quanerl) values the LDL is 0.6 x 10 ·•• 
d LDL for Th-230 for monthly values is 0 9 x 10 11 ~Ci/mL, for quancrly values the LDL is 0.2 x 10 ' 11 

• LDL for Th-232 for monthly values 1s 0 b x 10 1 ~CilmL. for quartcrl) values the LDL IS 0. 1 x 10 1 

r DOF. OCG for thonum-228 and thorium-230 in air is ~0.000 x 10 '11 ~Ci/mL. The DOE DGC for thorium-232 
m atr is 7,000' 10 11 ~C1/mL. 

• Belo\\ emironmcnt:JI level. 
T Supplemental s.1mpling hc1ght (2m) 

• Offsllc sampling locations sho'' non Ftgurc 44. Onsllc sampllng locations shO\\ n on ftgure 4-5. 

B-6 



Appc!ndix /J 

Tahlt R-6. lncrtmcntal Concentratio ns" of Tritium in the Gn•at ~tiami RtHr and l..,trcam in 
1998 

Numt'ocr Tnt tum \' cr .1gc .ts .1 
of I ll~ ~C"t fml. Percent of 

Loc.1 tton • S:1mples Mtnt mum ~1:1'\ l llllllll t\\(~racc6 < DO!· DC"G 1 

2 12 c 0 I I c e 
4 12 c 0 I J c c 
5 12 c I 1 1 () 17 .t (l 27 II 011') 

7 12 c l ()1) I 17.!. 0 7 (\ llr, 

X I~ e {) 27 II 02 l: II !l'l (I ()(I I 

Mound A\e Storm 12 c () 'i5 II~~ II I \ II Ill 

• AH:ragc en' tronment.tl lc' cl sho'' n tn T.tblc B· l subtra,tcd from the d;tta 
b F.rror ltmtts arc cstlln:ttc' of the -;tand.trd error of the e!Oillll.ttcd mean .11 the'>" o o confidence lc1 cl 
c l.Dl. for tnt turn Ill '' ;Ite r •~ 0 ~ x 10" ~C"tfml 
'
1 DOE DCG for tn ttum til ,, ,Her ts ~.!1011 x 10'' ~tCt/m l 
• Belo'' en' tronmcntal Jc, cl 
• Sa mphng loc:lttons sho'' n on Ftgurc -l· 7 

Table B-7. Couccutralions" of Plutonium-238 in the Gre~1t 1\liami RiHr in 1998 

Number 
of 

Loc:llion• ")ample-; t-.1 tntl11llll1 

2 12 c 

-l 12 c 

5 12 c 

7 12 e 

X 12 c 

• A\ era~·c cm·tronmcnt.tl Jc,cJ bdo\\ rc.tgcnt bl.tnks 

PlutOili\Hn·2 JR 
111 1

" ~Cilml. 
Ma\tmum 

7 1 

2-t 1) 

I '\II t, 

r,)t) 

17<· (l 

A\Cr:li!Ch.c 
I ' 

c 

10 11.:.(,5(, 

I I 1X i ~ 7 '>'i 

215!.1S·tl 

1157•\27\ 

A'cragc as a 
percent of 

oor DCG'1 

c 
o rn 

II 111 

II 11-l 

to £ rror ltmtts arc csuma tc~ of the ~tand.ard error or the esttm.Hcd mc;111 at the 'J~ "., ~nnftdc llCC lc\t:l 

c LDI. fo r plutonturn-21R Ill mer \\ ;Her !lncludlllg ~uspcndcd scd tmcnl) '" 25 2 ' 1!1 ~·Ct/ml. 

d DOE DCG for plutonHJm·21R tn \\:Iter as ~O.Illlll' Ill 1 ~ ~tC1/ml. 

• Bclo\\ rc.1gcnt blanks 

• Sampltng lOCH l Olls ~Ito\\ non Ftgurc .t-7 

B-7 



Em•ironmental Sun•eillance Pro~:ram Results 

Table B-8. Concentrations• of Plutonium-239,240 in the Great Miami River in 1998 

Number Plutontum-239,240 Avernge as a 
of I 0 I~ ~CI/lllL percent of 

Location• Samples Minimum Ma:mnum Average6
·c DOEDCG" 

2 12 e 11.6 e e 
4 12 e 10.1 e e 

s 12 e 6.7 e c 
7 12 e 49 0 c e 

8 12 e 2.9 e e 

• Average environmental level below reagent blanks. 

b Error limits are estimates of the standard error of the estimated mean at the 9S% confidence level. 

• LDL for plutonium-239,240 1n nver water (including suspended sediment) is 82.8 x 10' 12 J..LC•/mL. 

d DOE DCG for plutonium-239,240 m water is 10.000 x 10 12 J..LCilmL. 

• Below reagent blanks 

• Sampltng locations shown on Figure 4-7. 
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Appendix B 

Table B-9. Incremental Concentrations• of Uranium-233,234 and Uranium-238 in the Great 
Miami River in 1998 

Number Uranium-233,234 A'erage as a 
of 10·9 ~Ci/mL percent of 

Location• Samples Minimum Maximum Average110• DOEDCGd 

2 12 c 0.1 c e 
4 12 e 0. 1-' e c 

5 12 e 0. 14 e e 

7 12 c 0.003 e e 

8 12 c 0,1 e c 

Number Uramurn-238 A\erage as a 
of 10'9 ~Ci/mL percent of 

Locauon• Samples Minimum Maximum Avcragch:c DOEDCGd 

2 12 e 0.03 e e 
4 12 e 0.09 e e 

5 12 e 0.12 c c 

7 12 e 0.02 c e 

8 12 e 0.06 c e 

• A\er:Jge environmcntalle,cl sho,,n in Table B·l subtracted from the d:tta 

b Error limits arc estimates of the standard error of the estimated mean at the 95 %confidence level. 

c LDL for uramum-233,234 is 0.06 '< 10 9 J.LCilmL The LDL for umniurn-238 is 0 05 x 10 9 J.LCi/mL. 

d DOE DCG for uranium-233,234 in wnter is 500 x 10'9 ~JCilmL The DOE DCG for uranium-238 in water is 
600 x 10'9 ~JCilmL. 

• Below environmental level. 

• Sampling locations shown on Figure 4-7. 
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Envir(Jnmental Surveillance Program Results 

Table 8-10. Incremental Concentrations• of Thorium-228, Thorium-230, and Thorium-232 in 
the Great Miami River in 1998 

Thorium-228 
Number Valueb.c Average as a 

of 10 1 ~ ~Ci/mL percent of 
Location• Samples Minimum Maximum Average DOEDCGd 

2 4 f 629.0 151.7 ± 507.0 0.0~ 

4 4 f 51.0 f f 

s 4 f 80 f f 

7 4 f 15 0 f f 
g 4 f 46 0 f f 

Thormm-230 
Number Value"b,c Average as a 

of 10· 1 ~ !:!;C1/mL percent of 
Location• Samples Minimum Maximum Average DOEDCGd 

2 4 e 1062 19.4±1010 0.007 

4 4 e 118.2 30.4 ± 1014 001 

5 4 3 2 32.2 15.4 ± 44.3 0 005 

7 4 e 66 2 8.1 ± 74.0 0.003 

8 4 e 99 .2 32.4 ± 90.2 0.01 

Thorium-232 
Number Value'b.c Average as a 

of 10 12 t:CilmL percent of 
Location• Samples M1mmum Max1mum Average DOEDCGd 

2 4 e 84 8 24.3 ± 65.7 0 05 
4 4 e 36 8 e e 

5 4 e 248 4.4 ± 24.0 0,009 

7 4 e 29 8 e e 

8 4 e 6.6 2.4 ± 9 4 0005 

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

b Error limits arc estimates of the standard error of the estimated mean at the 95% confidence level. 
c LDL for thorium-228 in river water is 2117 3 x I 0 12 1-1CilmL. The LDL for thonum-230 m river 

water IS 190.0 X 10'12 llCI/mL. The LDL for thonum-232 in river water is 570 7 X I 0'12 ~-tCilmL 

d DOE DCG for thonum-228 1n water IS 400.000 x 10 " !lCi/mL. DOE DCG for thonum-230 in water 1s 
300,000 X 10'12 llCi/mL. DOE DCG for thonum-232 in water IS 50.000 X 10 11 llCilrnL 

• Below environmental le\'el 

r Average em1ronmentallevel below reagent blanks. 

• Sampling locat1ons shO\\ non F1gure 4-7. 
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Tablr B- t t. Concentrations• of Tritium in Pond Water in t 998 

II 

12 

I-I 

I~ 

17 

IX 

Number 
of 

S.1mplcs 

[ri!IIJ!ll 

V.1luc~• 

ro <> pC1t rnL. 
c 

c 

c 

c 

0 0-1 .t 0 I ~ 

002 i ll I~ 

" A 1 cr;1gc em 1ronmcnt:ll IC\ cl bclo'' n:.1gcnt ol:1nks 

h E~llm;llcd error at the ')~ 0 o .:ollftdcn~.;c lc'cl 

LDL for lrtl lum 111 pond \\iller ts 0 5 ' I ll'· ~tC1/mL 

.t DOE DCG for tnt llllll tn 11ater 1s 2 OllO ' 10~ ~tC 1/mL. 

• Aclo'' reagent bl.tnJ...s 

• Sampling loc,lltons sho11n on F1gure -1 -7 

c 

c 

c 

c 

() ()( 12 

ll tl<l I 

Table B-12. Incremental Concentrations• of Plutonium-238 in Pond \Yater in 1998 

Number Plutonium-21X 
of Value~' 

L.ocat 1on• Samples (() : ~t(l/1111. 

II I 5hi2(,7 

I~ X7 :1 .t51 

I-I c 

15 c 

17 X X t 1-P 

IX c 

• A1crage cn\lronment.tl lc,el bclm1 reagent blank 

h Estunared error at the IJ5°n confidence lc\'CI 

LDI for plutonlulli-21X tn pond \\iller IS 25 2:.; 10 12 J..J.C•'mL 

' DOL DC (J for plutotuum-21~ 111 wa1cr 1s -10.000:..: Ill 1
: llll/mL 

fkl o11 n::;tgc111 bl.tnJ...s 

• S.1mpltng l,ll.:.t!Jnn" \ h0\\11 011 l1gurc 4-~ 

B-11 

Value a~ a 
rcrcent of 

DOE DC() I 

o n 1 

() 02 

c 

c 

tl 02 

e 
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Em•ironmental Sun•cillance ProJ:mm Result.-. 

Table B-13. Concentrations• of Plutonium-239,240 in Pond \Vater in 1998 

Number Plutonium-239,2~0 

of Valueb.c 
Locatton• Samples I 0 ll eCi/rnL 

II 1 e 

12 e 

14 e 

15 0.3 ± 3.67 

17 c 

18 e 

• Average environmental level below reagent blanks. 

b Estimated error at the 95% confidence level 

c LDL for plutonium-239,240 in pond water IS 82.8 x 10" 2 !!CilmL. 

Value as a 
percent of 

DOE DCG11 

e 

e 

c 

0,001 

e 

c 

d DOE DCG for plutonium-239,240 in water is 30,000 x 10'12 J.LCilmL. 

• Below reagent blanks. 

• Sampling locations shO\\n on Figure 4-7. 
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Appendix B 

Table 8-14. Incremental Concentrations• of Plutonium-238 in Ri\'er and Stream Sediments in 
1998 

Number Plutonium-238 
of 10·9 uCi/g 

Locatjon• Samples Minimum Maximum Avcragc6·c 

2 4 0 07 5.77 2.4 7 ± 6.22 
4 4 167.97 250.87 213.3 ± 57.49 

s 4 5.37 34.77 15.2 ± 21.77 

7 4 d 1768 07 8300:t 1342.61 

8 4 16.47 705.17 215 1 ± 521.6 

Mound Ave Storm 3 69.87 164.87 110 67 ± 121.56 

• Average environmental level shO\\n tn Table B-1 subtracted from the data. 

b Error limits are estimates of the stand:trd error of the estimated mean at the 95% confidence level. 

c LDL for plutonium-238 m river sediment is 3.0 x 10"9 1-4Ci/g. 

d Below environmental level. 

• Sampling locations shown on Figure 4-7. 

Table B-15. Incremental Concentrations• of Plutonium-238 in Pond Sediments in 1998 

Number Plutonium-238 
of Valueb.• 

Location• Samples 10 9 11C1 I~ 
11 I 0 37 ± 0 5X 

12 0 54 :t 0.64 

14 d 

15 3.54± 0.95 

17 300.74 ± 15 41 

18 1.24±0.71 

• Average environmental level sho'm in Table B-1 subtracted from the data. 

b Esumatcd error at the 95% confidence level. 

• LDL for plutonium-238m pond sediment 1s 3 0' 10'9 11C•Ig. 
41 Bclo" em ironmcnwllc\cl 

• Sampling locauons sho\\n on F1gure 4-7. 
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Environmental Surveillance Program Results 

Table B-16. Incremental Concentrations' of Plutonium-239,240 in River and 
Sediments in 1998 

Number Plutomum-239,240 
of 10'9 ~Ci/g 

Location• Samples Mmimum Maximum A\cragc~· 

2 4 d 0.11 d 
4 4 1.31 2.41 1.66 ± 1.75 

5 4 d 3.51 0.46 ± 3.63 

7 4 d 12.51 5 06:1:: 10.11 

8 4 d 2.61 d 

Mound Ave Stonn 3 0.41 1.61 0.94:1::2.17 

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

b Error limits arc cstim:ues of the standard error of the estimated mean at the 95% confidence level. 

• LDL for plutomum-239,240 in river scd1mcnt is 3.3 x 10'9 J.4Cilg. 

d Below environmental level. 

• Sampling locat1ons shown on Figure 4-7 

Stream 

Table B-17. Incremental Concentrations' ofPiutonium-239,240 in Pond Sediments in 1998 

Number Plutomum-219.2-10 
of Valucb,c 

Location• Samples 10·
9 

eC•'s 
II I 5.24:1::114 

12 6.84 ± 1.26 

14 d 

15 604:1: 1.2 

17 0.94 :1:0.64 

18 1.04±0.71 

'Average environmentallcv·e1 sh0\\11 in Table B-1 subtracted from the data. 

b Estimated error at the 95°/o confidence level 
• LDL for plutonium-219.240 tn pond scdunent is 3.3 x 10'9 J.4Ci/g. 

d Below environmental leYel. 

• Samphng locallons sho\\ n on Figure 4-7. 
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Appendix B 

Table B-18. Incremental Concentrations• of Thorium-228, Thorium-230, and Thorium-232 in 
River and Stream ediments in 1998 

Number Thorium-228 
of w·9 ~:Cilg 

l...oc3tion• S:-.mples Minimum Ma:\imum Average&:• 

2 4 d 49.25 d 

4 4 d 391 25 183.0 * 341.34 

5 4 92 25 200.25 140.5.2:164. 12 

7 4 66.25 787.25 2985 ± 547.15 

8 4 37.25 208.25 102 25 ± 194 56 

Mound Ave Stonn 3 76.25 392.25 245 25 ± 422. 1 

Number Tllorium-230 
of 10'9 C"/ ~ q~ 

l...oc3110n• Samples Minimum M:-.\imum Aver:-.ge&:• 

2 4 d d d 

4 4 d 714.0 299.5 :t: 799A 

5 4 d 221 .0 81.75 :t: 516.34 

7 4 d 571 .0 151.75±697.72 

8 4 d 197.0 12.5 ± 477.07 

Mound Ave Storm 3 d d d 

Number Thonum-232 
of 10'9 f:C1/g 

Location• Samples Minimum Ma,imum A \'erage6·• 

2 4 d d d 

4 4 d 1689.0 498 25 ± 1293.6 

5 4 d 202.0 d 

7 4 d 787.0 220 25 ± 644,02 

8 4 d 246.0 43,0 ± 281.95 

Mound Ave Stonn 3 134.0 297.0 223 .0 :t: 271.94 

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

b Error lim1ts arc estimates of the stand.1rd error of the cstunatcd mean at the 95% conlidence le\el. 

• LDL for thorium-228 in mer sediment is 101.7 ' 10-'~ ~Ci/g. The LDL for thorium-230 in rh.er scd1rncnt IS 

36.4 ' 10'9 ~Ci/g. The LDL for thonum-232 10 mer scdunent IS 25 6 ' 10-9 ~Ci/g. 
ct Below environmental level. 

• Sampling IOC3tions shov.n on Figure 4-7 
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Environmental Sun·eillance Pro~ram Re.'iults 

Table B-19. lncrtmental Conctntrations• of Thorium-228, Thorium-230, and Thorium-232 
Pond Sediments in 1998 

Number Thonum-228 
of Valueb.c 

• Location• Samples 10'9 ~Cilg 
II I 392.0 ± 8-U3 

12 495.0 ± 89.88 

14 d 

IS 287.0 .:t: 80 8 

17 d 

18 93 .0 .:t: 68.5 

Number Thonum-230 
of Value"'c 

Location• Samples 10 9 !lCi/g 
11 l 975.0 :t: 11·tl5 

12 848.0 ± 106.82 

14 173.0±70.17 

15 599.0 ± 96.01 

17 213.0 :t: 71.74 

18 257.0 :t: 7-1.9-t 

Number Thorium-232 
of Valueb' 

Location• Samples 10·9 l:lCi/g 
11 I 255.0 ± 73.79 

12 653.0 :t: 94 .51 

1-t d 

15 200.0 :t: 72 15 

17 d 

18 d 

• Avernge environmentall~cl sh0\\11 in Table B-1 subtrnctcd from the d.1ta. 

b Estimated error at the 95% confidence Je,el. 
c LDL for thorium-228 in pond sediment is 107 8 x 10-9 J.!Cilg The LDL for thorium-230 in pond 

sediment is 55.8 x 10'9 !lCilg. The LDL for thorium-232 in pond scduncntJS 8-U x 10"9 )lCJ/g. 

d BclO\\ environmental lcYel. 

• Sampling locations shO\\ non Figure -t-7. 
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Table B-20. Incremental Concentrations" of Tritium in Food~tum;t:> in 1998 

Kumbcr I nttum 
of 10 '' ~lll l l!. 

I.ocauon S.llnpfco; Valu~ ~ 111llllllllll .\1:t\lllllllll 

CentcrYtlle f 

Spnngboro 2 f r 
GcnnantO\\ n 2 f ll 0 I 

Miarntsburg 2 1127 () 1~ 

Eaton 2 f f 

• The a\erJge envtronmentallc' cl sho'' n •n Table B-1 subtracted from the data 

h Tomato, parslc~, cabbage. and kohlrabi ~•mrks ''ere anal) ted 

r\\CI:ti!.C < 

f) )().i(l02 

f 

c In cases" here on I~ one sample ''as collected, mtniii1UII1, 111a\tl1111111. and ,I\\: rage' :tlucs do not apr I\ 

'
1 Error limits arc estunatcd error at the •J'i"1J confid~ncc lc'cl 

• The Lr>L for tnt111111 111 food"turr, "11 I ' 111'' pC1/g 

I neiO\\ cnvtronmcntal IC\el 
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Em•ironmental Sun•eillance Pro~:ram Results 

Table B-21. Incremental Concentrations" of Plutonium-238 in FoodstufTsb in 1998 

Number Plutonium-238 
of 10'9 pCitg 

Locauon amples Value Mmrmum Maxrmu 

Centerville 0.06 * 0.07 

Eaton 2 f f 

Gennantown 2 f f 

Miamisburg 2 f 0.23 

Spnngboro f f 

• En .. ironmental lc-.el sho\\ n in Table B-1 subtracted from the d:tt:t . 

b Potato. cabbage, parsley, kohlrabi, and beet s:tmplcs ''ere an:~l)led 

Avernge1• 

f 

f 

O.OR ± 0.05 

f 

• In cases where only one sample \\aS collected, minimum, m:tximum, and avemge \'alues do not apply. 

d Error limits are the estimilted error at the 95% confiden~c level . 

• The LDL for plutonium-238 in foodstuffs is 0 2 X 10'9 ~Ci/g. 

r Below envuonmental level. 

Table B-22. Concentrations• of Plutonium-239,240 in FoodstufTsb in 1998 

Number Plutonium-239,2-'0 
of 10'9 ~Cilg 

Loc:ttion S:tmplcc; V:tlue• Mirumum 1\.f:J\Imum A ver:~gc.(• 

Centerville f 

Eaton 2 f 002 0 009 ± 0 O.J 

Gennantown 2 0.01 0.05 O.O.J :1::0.01 

Miamisburg 2 f 0.07 0.!)3 :1:: 0.03 

Springboro 2 f 0.25 0.1 I ± 0.05 

• Environmental lc-.·el below background. 

b Potato, cabbage. parslC), kohlrabi, and beet samples \\ere an:tlped 

c In cases where only one sample ''as collected, minimum, ma,imum. and 3\'Cragc values do not apply. 

d Error limits arc the estimated error at the 95% eonfiden~c level. 

• The LDL for plutonium-239,2.JO in foodstuffs is 0.3 ' 10 9 J.LCi/g .. 

r BciO\\ background. 
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Appendix C 

APPENDIX C 

NONRADIOLOGICAL 1\IONITORI!\G RESL LTS 

Effluent and environmental samples are analyzed for nonradiological parameters. Tables 
summarizing monitoring results from 1998 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 1998 

Pollutant 

Total suspended 
particulates 

Sulfur oxides 

Nitrogen ox1dcs 

VOCs 

Carbon monox1de 

Lead 

Emission R.1tc (tonsl)'r) b 

9.6 

2.3 

13.6 

08 

3.7 

00001 

Emission Threshold 
Limit (tons/\ r) 1 

100 

250 

100 

100 

250 

0.6 

%of Stnndard 

9.6 

0,9 

13.6 

0.8 

1.5 

0.2 

• Threshold limits defined in 40 CFR Part 70 and Ohio Adnumstratl\e Code 37~5-77. Title V Pennlls 
b Em1ssion rates arc calculated using a matenal balance appro:tch or AP~2 (EPA, 19!!5) emission factors 
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Nonrntliolo~:ical ftfonitoring Results 

Table C·2. 1998 Particulate Air Concentrations 

Number Particulate Conccntrntion Anthmetic 
Sampling of C~gLm3l Avcrage'b 
Location• S:lmplcs Minimum Max1mum C~glmJ) 

Off site 
101 51 13 68 34 ± 3 
102 51 14 91 32 ± 4 
103 51 18 73 33 ± 3 
104 51 14 51 30± 2 
105 51 II 52 29 3 
111 50 14 5~ 34 ± 3 
112 so 9 43 26 :i: 2 
115 51 II 68 29 :i: 3 
118 51 13 53 29 :i: 2 
ll9c 33 10 53 26 :i: 3 
122 19 15 72 25 ±6 
123 9 10 46 28 ± 8 
124 50 4 60 31 ± 3 
CLN 39 20 67 38 ± 3 
CLS 21 17 76 35 :i: 7 

On site 
211 52 12 54 32 :t: 3 
212 52 10 69 30 :t: 3 
213 52 11 51 31 :t: 2 
214 51 9 48 28 :t: 2 
215 52 13 136 44 ± 7 
215T 52 12 74 34 :t: 4 
216 49 II 48 28 :t: 3 
217 so 8 77 27 ± 3 
218 24 16 54 28 :± 3 

• Values are weekly averages. Error limits arc estimates of the standard error of the estimated mc:'ln at the 
b Oh10 amb1ent a1r quality standard is 50 j..lg/m1 (3-ycar a' cragc). 
t Background location. 
• Sampling locations sho\\n on Figures 4-4 and 4-5 for ons11c and oiTsite s:unphng stations, rcspccti\'cly. 
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Appendix C 

Table C-3. NPDES Permit and ATD Data for 1998 

NPDES Pl!mllt Limll 

No of Annual lftghl! I Month I~ 
Samphng Locatton • Samples Minimum Maximum Average Monthly Daily Average 

Avera c 

Outfall601 Par.meten 

Flow rate, MGD 8 0.0 12 0 121 0.042 0 069 n/a nla 

pH, s u. 251 6.9 8.9 80 84 6 5-9.0 n/a 

• d 
Chlonne total , mgll. 101 <001 0.01 <0.01 <0.01 n/a n/a 

Suspcndl!d sohds, mgll. 94 <I 88 1.5 42 30 15 

. d 
Fecal cohfonn , n/IOOml. 26 <1 30 4 8 2000 1000 

Ammonia, mgll. as N 24 <009 304 013 1.52 n/a n/a 

CBOD\mg/L 94 <10 25 2.0 9.8 15 10 
. b 

Oil and grease. mgiL 6 <1 <I <I <1 n/a n/a 

Cadmium, ~Jg/L 12 <10 <10 <10 <10 n/a nla 

Chromium, ~Jgfl. 12 <IS <15 <15 <15 n/a nla 

Copper, IJg/L 16 < IS 256 71 256 n/a n/a 

Nickel, IJg/L 12 <15 62 18 62 n/a n/a 

Lead,IJg/L 12 <15 47 <IS 47 n/a n/a 

7 mc, 1-1g/L 12 <15 80 15 80 n/a nla 

VOCsb.< 4 ND II 7 5 23 11 7 n/a nla 

Outfall 602 PaNmeten 

Flow rate, MGD 8 00 0 565 0 076 0 094 n/a nla 

pH, s u 53 8 I 8.9 8.5 87 6.5·9 0 nla 

• Suspended sohds, mgll. 52 <1 37 4 85 17 5 45 30 

Chcmtcal OX)gen demand, mg/L 52 1228 229 671 nla nla 

Oil and grease, mgiL 12 <I <1 <I <I 10 n/a 

• Contmuous d Summer months only (May I through Ottobcr 31) 

b Quarterly samples collected m Mar., Jun , Aug , Dec. • Chlorofonn results reportt.-d (no other compounds dete<:tcd) 

• Ltmit nla if > 0 25 inches ofrainfall2 days dunng the "'eck MGD ,. mtlhon gallons per day . 
. 

Sa.mphng locations shown on Figure 5-1 n/a • not applicable, no pcnntt limits 
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Non radioloJ.:ical ,\/on itori IlK R C'\U fr, 

Table C-J. (continutd) 

NI'J)I S l'ermll Lumt 

No ul /\1111\ktl ll1ghcst Monrhlv 

'\amrhng l.oc;stwn• s.unples Muwnum Mu'\umun ,\,cragc Mllnthh D.uh A \t:ragc 

'' \t:rti~C 

Outf11ll 002 Pllrllnlcll'r\ 

l·lo'' r;•tc:, l-.1liD ,I 'J(q•, ~ ~·n. ll lsr, (I 7~2 n/.J n/,, 

pi I, s II ~~ 7 5 'I I ~ 1 '< ) (o 1-11•1 nt.1 

' .:.~ i& :-iu~pcndcd <;(lltJs mg.' I ,~ 2 I I) l ll 7 t ~ lfl 

Outfall1141l Parllrndl' n 

I hm r,•lc:, Mt;J) II (1,!$ I ,,~~ II I 17 l)lq 11/.1 11/il 

rll., u ~-· 77 :-; s X .f !-\II II '·I II n/.s 

l'\.tnldt:, Jlg/1 I~ • :i <.~ . ~ . ) n/.s n/n 

l'admnun. J.tg/1 I~ • II I ·Ill .-Ill <"If I n/.t n/a 

Chronuum. ~1g/l 12 < 15 < ]) . I~ • 15 nl.• n/a 

Copper , Jlg/l. I~ • I.S 'JX w 1/X l.:!ll nlu 

NH:~cl , PWl 12 • l'i 1>7 21 r.7 n l;t n/a 

] Cold , pg/1, I~ < I~ 1111 ~(I 110 rt/.r n/a 

/.IIIC, pg/J I~ <I~ I f•l \~ l( .. l n!.t nl.t 

I lt1111111 lllliiS :-.1< i I) null1nn ~;tll<'lh 1~1 d.t\ 

I rnut n/.1 11 • II.!~ 11\l.ht:' ••I lolllll.tll2 d.!\' dunn~: the: \\c'l'lo. Ill.! nnt •IJ'I'ilwhk llP (X'IIllll lill\lh 

S.unpllllg l•xat1ons ,lllll'll 1111 l iJ;tlrc· ~ I 
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. fppL'ndix C 

Tahir C-3. (continutd) 

,\(!) 1111111 

NlJ nl Annu.il lll~ht:,l Mnnthh 

S.unplmg I rx.lll<)n• s.unplt:' M nu nmm :0..1.1\Jilllllll ,\\~ld\.!C.: '-h'nlhh J),j 1\ A 1 era~<: 

\ 1cr l!t: 

Outfall OOJ P11nmctcn 

flo" r.tl~. !\.1(if) ,, ()l) 0 21X IJ 1 ;:s I 1 4-1 n/1 n/.1 

pll, ' u '~ "I) S"' "1 '\ I t> 'i ,, II llol 

l>i'solvl.'\.1 o\\gcn. mg/1 ..;~ Ill I~ q 'I(\ I ., 
ll ·' 

ll ,, 

DtssohcJ 'olltb, mp.11 ~I \t II II•• s t I) .... ~:- Il-l rtlo~ 

SuspcnJcJ •;ohJs. mgfl 1' -, . I ,~ 

I' 10 

( llOJ),, rng/1 I~ 711 I 2 "II ll1a n/.1 

M..:rwn. Jtl!fl "2 . () ~ ·02 . I)~ • (I 2 ' ' II II~' 

Sckmum, ~g./1 12 <1110 • I oo • I 1111 • jl)() n/~ n/.r 

Sliver, ~g./1. 12 .. ~I <·W • 411 ·W n/;~ n/.1 

l hrommm. ~lg/1.. "2. . I ' ' 15 . I" . J'i 'JXI!O IJII() 

l oppcr. p!lll. ':! . I ' 211 . '" . ,, 121) t•S 

Nll.kd, llWL 51 •'I ' 5-l ,,, II n/.1 n/o~ 

I cud. ~gil ,, • I .:; 'i.t . '" l'l n/.1 u.l.t 

/me. PW! 51 • I ' • 1'\ . '" .. , .:; n/,, n.l,t 

voc~. ~gil. 1 ~ . I • 1 • I . I II, s 
Ills (2-<!th'Tihc'\\ 1) phth.ti.JIC b. pg/1 4 . .:; . .; <5 . " n/,1 n/.t 

Ccr ll>d..tphtll..t Juhr.• I 

111.:\liC, I l) Nil N!> ~.!) ':J> 10 ILI,t 

... hroru..:. I U ';J) I I I 'I 2 X ll I 

Puncphalc~ prorm:las 

,I~UI<!, JlJ 4 ND ND t;l) ~.1) Ill n/.1 

~hrnnn:. I tJ ·I ND ND ~.)) I" I> 2 II rta 

' l ontmuous \1<il)- llltllwn !:!•tllrlll' J"'f 1!.1\ 

l)llancrh so..tmplc~ cnlkdcJ 111 :-..1.11 J m ,\111: I)<:~; n/.1 not 'i'Piit;ahlc. nnpcnmt 111111s 

!I lll\IU[\ 111111~ ':1 J khm lllllllllllolll del...~ I <111 1111111 

• s.un;lull! 1t><...ttl ·lis ,IJo\\11 on ltcur..: 
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Appendix D 

APPE DJX 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 1998 are 
presented in this Appendix DOE or EPA standards for drinking water are also provided for 
comparison. Such standards are established to protect drinking water suppltes It should be 
noted that for monitoring wells, these standards are prov•ded for reference only as 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 Data for onsite monitoring wells have only been included in the tables if detectable 
levels of VOCs or inorganics were observed during one of the sampling events (all VOCs are 
included, inorganic parameters which have been assigned an MCL are included). 
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I ahlr D-1. Environmental Concentration'> of Hadionudidr..; 1n GrourHh\ atrr in 1998 

A\cragc 
!bdwnu ... hde Number of S.unples Concentration ' " 

Tnt1um 12 llll~tOO'i 

f'JutOIIIIIIll·ll X 12 d 

l'lutonlum-21') '411 1:' I) 1)004 0 ()( ' 

Uranlum-2\\ 214 12 o tl> i II (}'i 

Uran1um-21x 12 11~1 :tll01 

l honum-2\X 2 d 

I honum-2 \o 2 I) 11112 ~I) Ill)~ 

I honum-2 12 2 ( I II() I t () !II q 

• Measured 2" 1111 (40 kllll north of:-.11·~11' Ill rlpp (,II\ 

Error 11mtts arc estimates of the stambrd error .ttthe •J'i"o confidence lc\cl 

Not mc.tsmcd 

Belo\\ rc;IJ.:Cnt blanJ..s 

D-~ 

Urut of 1\k.tsure 

fl( I 'I 

d 

Ill ~~( I 1111 

IO p( I Ill) 

Ill '11l1111L 

d 

J(l 11C 1 ntl 

J(l I•( I II tl 



Appendix D 

Table D-2. Tritium Concentrations in Offsite Drinking \Vater and Private \Veils in 1998 

Number Tritium A\crnge as a 
Sampling Historic of nCi/L o/oofthe EPA 
Location• Dcsagnation Samples Mimmum ~faximum A~;crnge ' 6 Standard • 

0904 J-1 9 0.04 0.33 0.20 ±0.09 1.0 

0905 Tr-1 6 d 0.30 0,15±0.13 0.8 

0906 B-R 5 0 89 1.48 1.13 ± 0.31 5.7 

0907 B-H 8 0.60 1.04 0.83 ± 0.13 4.2 

0909° MCD 12 d 0.24 0.11 ± 0 06 0.6 

0912 MSBG2 3 01)6 1.16 I OJ± 0.28 5.2 

Franklin• 12 d 0 20 () 07 ± 0,06 04 

GcnmmtO\\ n• 12 d 0 18 0.05 ± 0.05 0.3 

M.amisburg' 12 0.08 0 41 0.20 ± 0.06 1.0 

Middlcto,.,ll• 12 d 0 20 0.03 ±0 OS 0.2 

Springboro• II d 0.26 0.08 ±0.07 0.4 

W. Carrollton• 11 d 0.20 0.07 ±0.05 0.4 

• Error limits arc estimates of the standard error of the est una ted mean at the 95 %confidence le\el. 

b LDL for tritium an pn\'atC "ell \\3ter as 1. 1 nCI/L. LDL for tritium in communit) drinking \\<Iter is 0.8 nCi!L. 

• The EPA standard for tntium an dnnking natcr as 20 nCi!L. 

d Bclo~ the blank value. 

• Mumcipality drinking \\ater supply. 

• Well locations shown on Figure 6-2. 
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Groundwater ftionitoring Re~ults 

Table D-3. Plutonium Concentrations in Offsite Drinking \Vater in 1998 

Number Plutonium-238 Average as a 
Sampling of 10·9 ~Ci/mL %of0 04 x the 
Location• Samples Minimum Maximum Average ' 6 DOEDCG • 

Miamisburg 12 d 0.0087 0.000~ ± 0.00~ I 0,03 

Number Plutonium-239,2~0 Avcmgc as a 
Sampling of 10'9 ~Ci/rnL % ofO 0~ x the 
Locat•on• Snmplcs Minimum Maximum Aver.1ge ,& DOE DCG • 

Miamisburg 12 d 0.011 d d 

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

b LDL for plutonium-238 in ~ell water is 0.057 x 10'9 J..LCilmL. LDL for plutonium-239.240 m \\CII water is 
0 022 X 10'9 J..LCilmL. 

• DOE DCGs correspond to doses of 100 mrem/ycar Smcc the EPA dose standard is~ mrcm/ycar. the 
averages have been reported as percentages of0.04 '< DCGs. 0.04 x the DCG for plutoniurn-238, and 
plutonium-239,240 are 1.6 x 10'9 J.1CilmL and I 2 x 10'9 J.1Ci/mL, respectively. 

d Below reagent blank 

• Well locations shown on Figure 6-2 
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A I' p e" cl ix I> 

fa hit 1>-4. t ranium CorH'tntratiorH in OfTsil~ Drinking\\ :tlrr in I 99S 

Numh.:r Ur.1n1urn-2 I 1.2~~ ,\, cr.tgc .ts a 
S.unpl1ng of I o '!lCt ml. '' o of ll ll~ ' the 
I OC.1IIOII. S.1mplcs ~11nunurn Ma\llllum ·\\ cragc • 1 DOF DCG' 

M1arm~hurg 12 Cl ~ 7 () 71) () c; c; I II () 'i 2 X 

Number t;r.lllllllll-2 IS A\<.:ra •c as a 
Sampling of I() I ~lCI 1111 II,, or() O-t \ I he 
1 ocauon• S.1111plco; ~ 1111111111111 1\1.1\111111111 \ ·' DOT f)('('j( ' 'cr.tgc 

~11anm.hurg 12 () -t l () 'i 'i II~X·r)IJ1 20 

'Error llnuts arc estimates of the st.1nd;1rd error of the cstnnated mean at the')""" confidence Jc,cl 

b LDL for ur.Jntum-21\21-t IS 0 o_.' 10" ~tC1/111L l Dl. for uranlum-21X 1s 0 0~' Ill l ~tC1/rnL 

c DOE DCGs correspond 10 doses of lOll mrcmf~car S1nc:c the t:PA dnnlon~ \\:tier dose ~tandard IS_. nm:m/n:ar. 
the ;l\Cragcs h;l\c been reported .IS percentages oro O-t \ DCG .. ()() .. \the DCG for ur.111111111-211.21-t and 
ur:Jnaum-21R arc .:!0 \ I o 9 

llCtfmL .1nd 2-t ' Ill <> ~1C 1 ml . rcsrx:ctl\ cl~ 

• Wclllocltlons sho\\n on F11.!11fC (o-~ 



Groundwater A.fonitorinJ: Re.<~ults 

Table D-5. Thorium Concentrations in OfTsite Drinking \Vater in 1998 

.umber Thonurn-228 A\'crngc as a 
Sampling of I0-9~Ci/mL %of00.J · the 
Location• Samples Mammum Ma.xamum A\Cr.Jgc a.b DOE DCGC 

Miamisburg 2 0006 0.029 0 018 ± 0.008 0 II 

Number Thorium-230 Average as a 
Sampling of 10 9 ~CifmL %of00-t x the 
Location• Samples Mimmum Ma,imurn AverJge ' 6 DOE Dco• 

Miamisburg 2 d 0 012 0.003 ± 0.00-l 0 03 

Number Thoriurn-232 Average as a 
Sampling of 10"9 ~Ca/rnL % ofO.O-l x the 
Location• Samples Minimum Ma,imum Avernge ' 6 DOE Dec• 

Miamisburg 2 d 00008 d d 

• Estimated error at the 95% confidence lc\'el. 

b LDL for thonum-228 0.09 x 10 ~ 1-LCllmL. LDL for thorium-230 is 0.0-l x 10'9 ~J.Ci/mL. LDL 
for thonum-232 as 0.03 x 10'9 ~J.Ct mL 

• DOE DCG correspond to doses of 100 rnrcml)car. Since the EPA drinkmg \\atcr dose 
standard as .$ mrcmfyear, the a"crnges ha"e been reported as percentages of 0.0-l x DCGs 
0.0-l x the DCG for thorium-228. thonum-230, and thorium-232 arc 16 x 10'9 1-LCi/mL. 12 , 
10'9 ~J.CilmL. and 2 '\ 10-9 ~J.CIImL. rcsJX,"Cti\'Ciy. 

cl Below reagent blank. 

• Well locations sho\\n on Fagurc 6-2. 
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Appendix D 

Table D-6. Tritium Concentrations in Offsite Monitoring Wells in 1998 

Number Tritium Average as a 
Well of nCiiL 0/oofthe EPA 
1 o.• Samples Value • Minimum Maximum Average ll:c Standard d 

0127 3 0 54 1 15 0 75 ± 0 35 1 8 

0128 3 0 26 0.45 0.37 ± 0 10 1.9 

0129 2 0 12 0 28 0 20 ± 0. 11 I 0 

0303 3 7.76 9 80 8 56± 1.09 42 8 

0376 3 0 .39 1.71 1.34 ± 0.39 6.7 

0377 3 0 12 0.71 0 .40 ±O.JO 20 

0383 3 0 59 0 .87 0,74 ±0. 14 3.7 
0388 1.24 6 .2 

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

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

c LDL for tritiUm in monitonng wells IS 0 .5 nCUL. 

d The EPA standard for tntium 10 drinking water IS 20 nCifL. 

• Welllocallons shown on Figure 6-2. 
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Groumlwala .\foniforinx Re,ulh 

Tahlc 1>-7. Plutonium Concentrations in ()ff-;itf ~lonitoring \\ells in 1998 

Well 
I D • 

0129 
0101 
o17tJ 
11177 
01!-11 

Well 
]l)• 

0 12') 
010, 
01"'(, 

0177 
01Xl 

!'umber 
of 

S.unplc\ 

Number 
of 

S,11nplcs 

\'.tluc 

c 
1,; 

c 
c 
c 

Value 

c 
c 
c 
c 
c 

c 
c 
c 
c. 
c 

l'lutOilllllll·21•J.2 ~o 
Ill 1 uC•/ml 

I· rror • 

c 
c 
c 
c 
c 

I) () J'l 
() 007 
() 11:!1 J 

o 0 I 'J 
() 020 

l DL 

0 0 I I 

0 () 12 
II 02~ 

n n I'J 
II 0 I~ 

t\\Cr,lgC :lS ,J .. uOI 0 01 :-.;the 
))()[ DCG ~ 

c 
c 
c. 
c 
c 

,\H•ragc :J'i a 
" .. olllll~ 'the 

I )01 DC (j " 

c 
c 
c 
c 
c 

• I·rror lumts .ne cstun.IIC!> of the sr.md.1rd error olrhc CSlllll.JICd 1111:'.111 .11th<: 'J'"" 
conlidl.'n~c lc' d 

" DOE DCGs corrc,po.1rl(J to doo,c., ol 100 nncmi~e.1r Sllh..C the I I'\ do'c ~lnnd.nd ., -' 
ntrelll'H~;•r. the:" er.1gcs h.l, c been reponed·'' p.:rccnugc' of o 11 I ' DC (,s 11 !It ' the 
DCG for phrt011111111·2 >X. ;u1d plutflllllllll·~l•l ~~~~ .1rc I h' 111 1 ~~( 1 1111 .111d I 2' 10 
~tC1/ml . respect!\ cl~ 

Bclo'' the l.DL 

• \\'ell (,11:,111ons shm' non h~urc (1-2 

D-S 



Tahle D-8. l raniurn Concentrations in OfTsire l\lonitoring Well' in 

Well 
to• 

0)2') 

0101 

0176 
1)177 

OIX1 

Well 
JD• 

0)1') 

IJJ()1 

0176 
0177 
()1!0 

Number 
of 

S.unpks 

Number 
of 

Samples 

Value 

I) 179 

() 1!21> 
0 241) 

n 2111 
0 21lS 

Value 

I) ](,1 

c 
() 24 'i 
o I 77 
I) 14 7 

Ur.mnun-211,21~ 

Ill 
9 llC'1/mL 

Error • 

OOJX 
f) 1)1}() 

0 (12~ 
l) 02\ 
II 02 

Uranlum-21X 
I o 9 ~C'1/mL 

Error • 

0017 
c 

0023 

() 021 
0 0 IK 

L DL 

0 014 
o o I ~ 
I) tll (, 
II tl2 -1 
0 I• I ll 

I DJ 

I) 0117 
o n 14 
0011 
() ()()I) 

on Jr, 

. tppendix f) 

199R 

A\erage as a 
"o of I) 0~ \the 

DOE DCG t. 

() ') 

o I 
I 2 
I I 
Ill 

A'crage as a 
"o of o 114 ' the 

DOl DCG h 

07 
c 

I 0 
07 
llh 

• E:rror 1111111~ arc estunates of the standard error of the cstlm,Hcd mc.m at the 'J5" .. 
conf1dence Je, cl 

DOE DCCio; corrc'JX>rtd 10 doo;c., ol IOIImrenv\C,Ir S1nce the I l't\ dnnl-.1ng \\ ,Jier dose 

,t,111d trd IS .t nHCIII \car. the a\cr.1gcs h.I\C been rqx1ncd .IS pcrcent.Jgcs o lll ll.t \ 
DCGs 0 04 \the DCG for uro~nnlm-2<1.2i-l :111d uramum -21X arc~~~\ Ill ' ~~c 1 ml 
.llld 24 \ 10 'llC1/111L. rc.,pccti\Ch 

Bclo'' the L.DL 

• Wcllloclllons sh0\\11 or1 hgurc h·2 

0-9 



Groundwater /Honitori fiJ: Rt>\1111\ 

Tahle 1>-9. Thorium ConCl'lltrations in om~ite :\lonitoring \\dis in I C)CJ8 

Well 
f[)• 

1ll29 
0101 
0'\711 

0177 
01S1 

\\'ell 
I D • 

(IJ2iJ 

0101 
0171> 
0177 
tl1X1 

\\'ell 
rn• 

o I :?.•J 
Oltll 

017t, 
0'\77 

11'\Xl 

1'-urntx·r 
of 

S,unplcs 

1'-'111110..:r 
of 

Salllplco., 

Numlx:r 
or 

Samples 

Value 

IJ (Jll 

0 05h 

c 
(l 0~2 

' 

\',lluc 

c 
c 
c 
.: 

0 OJ~ 

\'.rluc 

i: 

ll o I .c; 

c 
i: 

'T horrurn-22X 
10 'J.!Cr rrtl 

Error • 

I) Of J'i' 
() f)()') 

c 
I) l)(l(j 

" 

I hOntllll·210 

111 ~ 1-1CIIml. 

Error • 

c 
\,. 

c 
c 

() (l(l 'i 

Thonulll-212 
I 0 '~tC'11111L 

Error • 

c 
I) 11{1 'i 

c 
c 
c 

LD!. 

r' 112 I 
f) 11.22 
!IIIIC! 
o Ill X 
II (IJ (, 

l.Dl. 

(I II( 'i 

0 II I 1 
0 020 

11112 I 
tl (Ill'\ 

l DL 

{1(11)~ 

0 Oil 
t1 o I :'1 

OIIIX 
!I lilt 

AH·r.rgl! .IS,, 

·•" of II 0-1 ' the 
DOl· DCl, ~ 

II 2 
ll l 

c 
II '\ 

(.; 

"' cr.r~c .1s a 
''" of 0 Il-l \ I he 

DOl IKCs 1
' 

c 
c 
e 
c 

(I 2 

A\er4tge as .1 

''q ot 11 Ill' the 
DOE Dl<i" 

c 
ox 
c 
c 
c 

• Error lutut~ arc csllm.llc' of the -.tandard error of the c~tllll:llcd mc:~n ,Itt he 'J"0
" 

confidence Jc, d 
~ 

DOE DC'Gs ~orrcspond to doses of 100 nHem/)eM S111cc the I·Pt\ dose ~l.llltLlrd ~~ .t 
mrclll i~C.If. the a\cragco., 11:1\C tx'cn rcp;.,nco,,, JX:rCcllt,rgc~ ot 11 ll.t '[Jl t.s 11 Oi "the 
DCGs f~,r llh""'tiiii11·22S. thonum-211l .11H.l thonum-~12 arc 111' l•l) ~t<'r 1111. 12' 10) 
pC1 1111 • ,111J 2 \ Jt) 'ul'l 1111 ~~~pCCII\ ch 

' lkln\1 th~o: l Ill. 

• \\'clllo.:.lll~1m sh0\111 on I 1!-!IIIC t.-~ 
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Tabl~ D-10. Tritium Concentrations in Onsit~ Production \\'ells in 1998 

Number Tritium 
Well Histone of nCi/L 
1.0. Dcsignat1on Samples Minimum Maximum Average a.l> 

0071 1 51 03 1.5 07 ± 01 

0271 2 51 0 1.2 0.7 ± 01 

0076 3 51 02 1.1 0 7 ± (}.1 

• Error limits arc estimates of the standard error of the estimated mean at the 95% confidence lc' el. 

b LDL for tntJUm 1n onsite \\CII \\ater IS 1.0 nCi!L. 

c The EPA standard for tritium in dnnking water is 20 nCi/L. 

• Well locat1ons shown on F1gurc 6-2. 

D-1 I 

Appcmli:c D 

A vcragc as a 
%of the EPA 

Standard c 

3.5 

3.5 

3.5 



Grountlwatt•r \fonitorinx Rt•\tdt\ 

Table D-1 t. Plutonium Concerurations in Onsite Production \\'ells in }I)'J8 

Number Pluton nun-:! 'X A\cragc as a 
Well H1stonc of I0"9 1:C1/mL % of o o~ x the 
ro• Dcs1gnat1on Samples Mlllllllum Max unum A\cragc •·

6 DOE DCG c 

0071 12 d () ()()<) () ()()() 1 + () ()()" () 02 

11271 2 12 d 0017 f) llil(l2 t () ()(} 'i o 0 I 

007h I 12 d 0 0 I I 11 OIH 1" .. o no~ 0 0 I 

!'\'umber PltitOillllllt-~ 1•1,2 Ill t\\cr;tgc :t\ a 
Well llt~tonc of Ill I !ICI 1111. "., oi'IJ o-1 'the 
10• Dc.,lgualton S.mlplcs !1.11111 11111111 ~l;t'\111111111 DOL DCG' 

{)() 71 12 d () {)()(> d d 

0271 2 12 d () 012 d d 

0076 i 12 d 0 007 d d 

• Error It mils arc csttmatcs of the standard error of 1he cst11natcd 111C.H1 ;lt the'))"., confidence lc\cl 

b LDL for plutonuun-21X 111 dnnk111g \\Oller ts o 11~7 x 10 1 ~tC1/mL l.OL for plutontui11-21'J.2-tll 111 ''ell \\:tier 
1s o on ' 1 o ~ pC1fmL 

' DOF DCC1s corrcspoud to dll...C'> of lOll tnrcnll\car S1nce the r P·\ do'c sl:tmtud 1s ~ mrcm/~car. the 
ii\Cragcs ha\c been reponed a'> percentages olll II~' DCC.s o 11-1 'the Ul (,tor plutontum-2lX, and 
plutontum-219.~~0 arc I h \ 10 '~ ~Ct/ml. and I 2 \ Ill' ~tCtltul. rc-.pc.:tl\el~ 

.t Bclo\\ rc;1gcnt bl.1nl-. 

• \Vclllocat1ons <;(H-.\\11 on Ftg11rc h-2 

D-12 



Appc.•ndix /) 

Ta hit> D-12. l'ranium Concentrationc; in Omite Production \\ t>llli m 1998 

!'umber Ur.u11um-:! '1.2 i-' A H:ragc as a 
Well H1stonc of J() "l1C1/m I. 0 " of o ll-' :.; the 
ID· Dcs1gna11on Samples ~ lllllllllllll 1\.la\lllllllll A\Cf:li.!C .~ DOE DCG • 

0071 I c; () 12 () 2 7 (I .!ll t II 11,! ltl 

0271 2 I c; Oil (1 2' 11}1•11111 I I 

00711 I I' I) IS () ill 0 2\ + 11112 I .! 

~umber UranJum-2 iX -'' crage as .1 
Well ~ll<;lonc of Ill 'l'Ci/ml. ", ofO 0-' \the 
1 o.• De~l£11:111011 S;llnplcs ,\lllllllltllll 1\.la\llllum t\\CI:lge •. h DOE DCG• 

0071 IS o I 1 0.2(, 0 I X l 0 112 ox 
11271 2 IS ll II I 02-' OIX:t002 ox 
0071l 1 IS () 17 () 2S 0 20 :t o n I ox 

• Error hm1ts .1re e<.tunates of the s1.1nd.ml error of I he c~llmalcd me.tn ,,, the 'J(, "., conlidence lcH~I 

b LDL for uranium-211,2 '-' '" o 0-1 ' 111 ~ ~~Ct lml. I I >L lor uranluln·2 IX ~~ 11 0-1 ' 111 1 ~tCl mL 

' DOE DCG~ correspond to dose~ of 1110 nnent' \ear Sllti.C 1he I P \ dnnl-.lltt..: \later dose sl.m<l.ud ts -4 

mrem/)ear. the ;l\eragcs h:J\e been reponed .1<. pcrcent,Jgc~ ofll 0-1 'DCG~ 1111-1 'I he IK G for ur:mnnn· 
211,214 and urantum-23X arc 20\ 10" ~~C1/ml.and 21 \ IO '~~( 1 mL re~pcell\l'l) 

• Well locations sho" non Ftgure h·2 
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Groumhvater A-fonitoring Result.'i 

Table D-13. Thorium Concentrations in Onsite Production \Veils in 1998 

Number Thorium-22R Average as a 
Well Historic of 10.9 ~CilmL % of0.04 x the 
J.D.• Dc:.ign,Hion Sa111plc:. Minimum Maximum Average ' 6 DOE DCG c 

0071 I 6 d 0.03 d d 

0271 2 6 d 0.09 0.03 ± 0.04 0.2 

0076 3 6 d 0.05 d d 

Number Thonum-230 A vcrage as a 
Well Htstoric of 10 9 ~Ci/mL % of0.04 x the 
10• Designation Samples Minimum Maximum Avcrngc a.b DOE DCG• 

0071 4 d 0,009 d d 
0271 2 4 d 0.02 0,002 ± 0 03 0 02 

0076 3 4 0.001 O.Ql 0.006 ±0.01 0.05 

Number Thoriurn-23 2 Average as a 
Well Htstoric of 10'9 ~Ci/mL %of 0.04 x the 
ID* Destgnatton Samples Minimum Maximum Average ' 6 DOE DCGC 

0071 1 4 d 0.004 d d 
0271 2 4 d 0.006 d d 

0076 3 4 d 0.013 d d 

• Error hmtts arc estimates of the standard error of the estimated mean at the 95% confidence level 

b LDL for thonum-228 tn dnnking water is 0.09 x 10'9 ~Ci/mL. LDL for thoriurn-230 in well \\ater tS 
0 04 x 10·9 ~Ct/mL LDL for thonum-232 in drinking water is 0 03 x 10'9 1-!CilmL. 

c DOE DCGs correspond to doses of 100 mrem/ycar Smcc the EPA dose standard is 4 mrcm/ycar. the averages 
have been reported as percentages of0.04 "DCGs. 0 04 x the DCG for thonum-228, thonum-230, and 
thorium-232 arc 16 x 10'9 1-lCilrnL. 12 x 10·9, and 2 x 10'9 1-!CilmL. respccti\ely. 

d Below reagent blank. 

• Welllocaltons sh0\\11 on Figure 6-2 
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Table D-14. VOC Concentrations in Onsite Production\\ ells in 1998 

Well Historic Number of ~giL 

!D.• Designation Compound Samples Mimmum Maximum 

0071 Tctrachlorocthene 5 
Tnchlorocthene 5 
1,1,1-Trichlorocthanc 5 

0271 2 Tctrachlorocthcnc 4 

Tnchlorocthenc 4 

1,1,1-Tnchlorocthanc 4 

0076 3 Chlorofonn 5 
Ethylbcnzene 5 
Tnchlorocthene 5 

1.1.1-Trichlorocthanc 5 
Xylene 5 

• Error hmtts are one standard devtation of the estimated mean. 

b Results below the method detectiOn hmit. 

b 

b 

1.6 

b 
b 

1.0 

b 

b 
b 

b 
b 

MCL Maximum Contaminant Level (based on EPA Dnnking Water Standards). 

• Well locations shown on Figure 6-2 

D 15 

1.1 
1.4 
2.6 

1.2 
1..5 
3.3 

0.5 
0.6 
1.2 
07 
0.8 

Appendix D 

Average • MCL 

0.6 ± 0.6 5 
0.9 ± 0.6 5 
1.9 ± 0.4 200 

0.6 ± 0.6 5 

0.9 ± 0.7 5 
2.4 ± 1.0 200 

01±02 100 
0.1 ± 0 3 700 
0.7 ± 0.5 5 
0,1 ±0.3 200 
0.2 ± 0.4 10 



Groundwnur ,\lonitorins: Re.\ults 

Ta hie D-15. Tritium Concentrations in Onsite Monitoring \\'ells in 1998 

Number Tntmm A\·cragc as a 
Well of nC1/L 0~ of the EPA 
to• SJmplcs Value • M•n•mulll Ma,unum A\cragc .< Standard '1 

01)61 ~ I '\'J 2 !J.t ~ 12! ni-l l () (, 

Oil I I II 'i (, 

01 I'J 15 5 ~ 
11125 2 1 ,, ... ~ I )\'i l'\lll)~'i 7 7 

Ol.'iX I 1 5 7 

0105 ' (I (11 I 5-t I ~2 1 (I q (, I 

OIOX "\I 21 (, 

Oil I ~ ~() ~07 1 7 ( l ::. () -I'J I~ X 

011 ..1 I .'it> 7 xo 
(} 117 'l c 0 X.t ll.tli0~2 2.2 
0145 I l·n 7 2 

0146 l'J I I 'J o 
015.1 () .t )( 2 ~ 
0170 1, 2.')2 4 ()(, 111t0()\ I(, 7 

0173 -1 2 . ~> 7 .t \() I .'iX i 0 c,X 17 I) 

() :n.t 2 I 10 I •)(, 1(,1±0H X 2 
0379 1 XJ l ') 2 
03R2 0 C) I -1 7 

0197 2 121 2 61 I ')I ± ll •>•> ') (, 

().H() .1 () 77 1 61 I XO t l 'i'J ')I) 

0~15 1 I -II I '\7 I .t 7 ±. 0 O'J 7 J 
O.t lh 1 II X 1 1 .lf, 2 llX 1 I I 2 In 4 

0-117 l II 2X I 0 I Oi,'i!.OIX l 1 
O.tiX .: 0 X7 () 2') 1 () 'i() I 'i 

o.t I•J II ;-q I X7 I ~ ~ : 0 'i-t ., . 
I 1 

O-t20 ., .~ ... ') (! (I() "; 7r, i I ')'I I X X 

0~21 I 1.' I 71 I ~2 ~ o 21l 7 (, 

O.t 22 2 :-: l 'i 20 .t I )'i 1 I l 'I 2tl 2 
O-t21 1, II i I -t ' • 'l 2 2-t.: l XX II 2 
O-t2.t I I II I 7..1 I .t11 1 () 12 7 '3 
O.t2.'i 2 c () 7 .t () 17 ± () 52 I 'J 

• !n c:1xs '·'·here only one [~1mplc •.1:1~ co!k::t.:d. m::wn::n:, tn:l\lmurn. and :1-.·erngc '<I lues do not appl~ 

" Error hn11ts arc on.: 'und.1rd dcn:l11on of the eo;tllll;Hcd mean 

' L!JL for tntlllll1 111 mon1tnr1n~ 11cll~ 1s o 5 nC1Il. 
1 I he LPA ~tandard for tntlll11l 111 dnn\..111~ 11:11.:r '" 211 nC1 l. 

• Bclo1\ the blank' aluc 

• \\'ell lex: at 1ons sho11 n on F1p11 c 11-2 
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Appendix D 

Table D-15. (continued) 

Number TritiUm Average as a 
Well of nCII'L %ofthe EPA 

1 o.• Samples Value • Minimum Ma..ximum Average b.c Standard d 

POOl 2 4 .65 549 5.07 ± 0.59 25.4 
P003 0 .82 4 1 
POOS 3.18 15 9 
POI.S 3 1.22 3.40 2 27 ± 1.09 11.4 
P02.S I 1.74 8.7 
P027 3 0 78 l 53 1.07 :± 0 41 5.3 
P031 3 0 84 I 16 0 .96 ± 0 17 48 
P043 3 3.58 5. 11 4.45 ± 0.79 22 3 
P044 3 0 54 0 .58 0 56± 0.02 2.8 
P04.S 2 0 . 18 088 0 53± 0 50 27 
P046 3 0.49 1.49 1.14 ± 0 56 5.7 

• 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. 

c LDL for tritium in monitonng wells is 0.5 nCIIL. 

d The EPA standard for tn!lum 1n dnnkang water as 20 nCi!L. 

• Below the blank value. 

• Well locations shO\\n on Figure 6-2 

0-17 



Groundwater f.fonitorinl[ Resu/t.f 

Table D-16. Plutonium Concentrations in Onsite Monitoring \Veils in 1998 

Well 
J.D.• 

0111 
0119 
0125 
0314 
0345 
0346 

Well 
J.D.• 

0111 
0119 
0125 
0314 
0345 
0346 

Number 
of 

Samples 

Number 
of 

Samples 

Value 

0 01-' 
c 
c 
c 
c 
c 

Plutomum-238 
10·9 ~Ci/mL 

Error • 

0 .004 
c 
c 
c 
c 
c 

Plutont um-23 9 .2~0 
J0.9 pCi/mL 

LDL 

0.007 
0 018 
0 .017 
0 019 
0 .022 
0,018 

Value Error 1 LDL 

c c 0.016 
c c 0 .008 
c c 0 017 
c c 0 022 
c c 0 .015 
c c 0.012 

A\crage as a 
% of0.04 x the 

DOE DCGb 

0.9 
c 
c 
c 
c 
c 

Average as a 
0/o ofO.O~ x the 

DOE DCG b 

c 
c 
c 
c 
c 
c 

1 Error limits arc estimates of the standard error of the estimated mean nt the 95% 
confidence level. 

b DOE DCGs correspond to doses of 100 mrem/)enr. Sance the EPA do~ standard is 4 
mrem/year, the averages have been reported as percentages ofO 04 x DCGs 0 .0-' 'the 
DCG for plutonium-238, and plutoniUm-239,240 are 1.6 x 10 9 ~-tCt/mL and 1.2 ·' 10·9 

~-tCllmL, respectively. 

• Bclo"' the LDL. 

• Well locations shO\\n on F•gurc 6-2. 
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Appendix D 

Table D-17. Uranium Concentrations in Onsite Monitoring \\'ells in 1998 

Well 
I. D. • 

0 Ill 
0119 
0125 
0314 
0345 
0346 

Well 
I.D • 

0111 
0119 
0125 
0314 
0'345 
0346 

Number 
of 

Samples 

Number 
of 

Samples 

Value 

0.302 
0.314 
2.400 
0.661 
0.198 
0.376 

Value 

0 .201 
0.269 
1.720 
0 .568 
0.149 
0.306 

Uranium-233,23-t 
w·9 ~Ci/mL 

Error • 

0 .028 
0029 
0 205 
0.054 
0.021 
0 034 

Uranmm-238 
10'9 pCi/mL 

Error • 

0 021 
0 025 
0 151 
0047 
0.017 
0.029 

LDL 

0 .014 
0 .008 
0 .013 
0 .018 
0 .018 
0 .020 

LDL 

0.017 
0.008 
0.013 
0.015 
0.0 1-t 
0.015 

Average as a 
% of0.04 x the 

DOE DCG b 

l.S 
1.6 

12.0 
3.3 
1.0 
1.9 

A\cragc as a 
%of0 04 x the 

DOE DCGb 

0.8 
1.1 
7.2 
2.4 
0.6 
1.3 

• Error limits arc estimates of the standard error of the csllm:ltcd mean at the 95% 
confidence level. 

b DOE DCGs correspond to doses of 100 mrcm/ycar. Since the EPA drinking water dose 
standard IS 4 mrcm/ycar, the averages h:l\e been reported as pcrccnt:.ges ofO 04 x 
DCGs 0 .04 x the DCG for uramum-233.234 and uramum-23X arc 20 x 10 9 ~C1/mL 
and 24 x l0'9 ~Ci/mL, respectively. 

• Below the LDL 

• Wcll1ocatJOns shO\\n on Figure 6-2. 
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Groundwater Monitoring Results 

Table D-18. Thorium Concentrations in Onsite Monitoring \\'ells in 1998 

Number 
Well of 
l .D.• Samples Value 

0111 c 
0119 0 0-'3 
0125 0 034 
0314 0 604 
0345 0 0-'2 
0346 c 

Number 
Well of 
I. D.• Samples Value 

0111 c 
0119 c 
0125 0.027 
0314 0.358 
0345 c 
0346 c 

Number 
Well of 
I. D .• Samples Value 

0 Ill c 
0119 0.008 
0125 c 
031-' 0.235 
0345 c 
0346 c 

Thorium-22M 
10'9 J.tCilmL 

Error 1 

c 
0.080 
0.007 
0.057 
0 008 

c 

Thorium-230 
10'9 J.1Ci/mL 

Error 1 

c 
c 

0.006 
0.037 

c 
c 

Thonum-232 
10'9 eCilmL 

Error 1 

c 
0.003 

c 
0.028 

c 
c 

LDL 

0.017 
0 .019 
0 007 
0 029 
0.021 
0.017 

LDL 

0.020 
0 013 
0 015 
0 022 
0.016 
0,014 

LDL 

0 020 
0 .007 
0 .012 
0 .036 
0 .018 
0 ,008 

A'cmge a a 
%of0 04 x the 

DOE DCGb 

c 
0.3 
02 
3.8 
0.3 
c 

Average as a 
% ofO 0-' :<the 

DOE DCG b 

c 
c 

0.2 
3.0 
c 
c 

Average as a 
% ofO.O-' x the 

DOE DCG b 

c 
0-' 
c 

11.8 
c 
c 

1 Error limits arc estimates of the standard error of the estimated mean at the 95% 
confidence level 

b DOE DCGs correspond to doses of 100 mrem/ycar. Sance the EPA dose standard is 4 
mremlyear. the averages have been reported as percentages of0.04 x DCGs. 0.04 x the 
DCGs for thorium-228. thonum-230, and thorium-232 are 16 x 10 9 J.1Ci/mL. 12 '1: 10 9 

J.1CilmL, and 2 " 10'9 J.lCilmL respccti,ely. 

c BclO\~ the LDL 

• Well locations shO\\O on Figure 6-2 
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AppendixD 

Table D-19. VOC Concentrations in Onsite Monitoring \Veils in 1998 

Well Number J.lg/L 
of 

I.o.• Compound Samples Value • Minimum Maximum Average 6 MCL 

0063 Tet rae h lorocthenc 2 5.50 6.20 5 85:%.0 50 5 
Trichlorocthene 2 2.75 3.00 2.88 ± 0. 18 5 

0111 Chloroform 2 75 100 

0305 Tetrachlorocthene 3 4 60 8.10 5.97 ± 1.87 5 
Trichlorocthcne 3 5 90 IUO 7.00± 115 5 
1,1.1-Trichloroethane 3 I 97 4.80 3.69±151 200 

0308 Chloroform 0 .60 100 
CIS-1,2-D•chlorocthcne 5 00 70 
Tetrachlorocthene 0.50 5 
Trichlorocthene 6.50 5 
Toluene 44.0 1000 

0313 Tctrachlorocthenc 3 5.30 9.30 7.45 ± 2 02 5 
Trichloroethcne 3 3.80 8.70 6.50 ± 2 49 5 

0370 Carbon Tetrachloride 3 b 2.70 1.20 ± 1.37 5 
Chloroform 3 I 20 9 80 6.37 ± 4.55 100 
cis-1,2 ·Dichlorocthene 3 4 .50 12.0 9.17 ± 4.07 70 
Tetrachloroct hene 3 62.0 64 0 62.7 ± 1.15 5 
Trichtorocthene 3 27 0 33.0 30.3 ± 3 06 5 

0373 Carbon Tetrachtonde 4 1.60 2.40 2.08 ± 0 34 5 
Chloroform 4 1.90 3.60 2.83 ± 0.70 too 
c•s-1 ,2-D•chlorocthene 4 b 6.00 2 98 ± 2.51 70 
Tetrachtorocthene 4 22.0 28.0 24 5 ± 2.65 5 
Trichlorocthene 4 14.0 17.0 15.5 ± 1.29 5 

• Error limtts arc one standard deviation of the estunated mean. 
b Results below the method detection limit. 
• No MCL assigned. 

d In cases where only one sample \'-3S collected, minimum, ma.ximum, and average values do not apply. 
MCL Maximum Contaminant Level (based on EPA Pnmary Drinking Water Standards). 
• Well locations sho\' n on F1gurc 6-2. 
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fahle D-19. (continued) 

\.\ell N u rnhl.:r 
of 

![)• Compound Samples \ aluc • M1n1murn 

on~ Carbon Tclr.Jchlondc 2 b 
Chloroform 2 b 
Cls-1.2-Dichlorocrhcnc 2 7 xo 
Tct r.tchloroclhcnc 2 II ~ 

Tnchlorocthcnc 2 11 ~ 

I, I ,I· Tnchlor~l h.tnc 2 2 20 

0 I 7'J Carbon ·I clrachlnndc 2 \() 

fctr.tehlor~thcm: Hl 

01')7 CIS·I.2·Dichloroll huH: ' b -
rctrachlorocthcnc 2 Ill 7 

rnchlorocthcnc 2 1110 

0410 Chloroform 0 5 I 
CJS·l.l-Dichlorocthcnc 1 I In 
Tctrachloroclhcnc 1 I ~0 
Tnchlorocthcnc 1 (> ] I) 

Ylll'rl Chlondc 1 b 

O.tl'i ·1 ctrachlorocthcnc I II 71l 

Tnchlorocrhcnc I b 

0-liC. Tel rachloroct hcnc I h 
Tnchlorocthcnc b 
I.I.I·Tnchlorocl h.trH! I IIHI 

ll.t17 f"clrach1orocrhcnc 1 II 4 () 

rnchlorocthcnc i I "ill 

1.1.1· rnchloroc:th;JIIC I I 'Hl 

O.tiX I clrachlorocthcnc c I Ill 

Tnchlorocthcnc 4 'ill 

1,1,1·1 ru:hlon.x:thanc (J 2:-\ 

• f· rror limits arc one sundard de' 1.1t1on or 1hc C'>llm,ttcd m~:an 

" Rc-.ult~ tx:lo\1 the method dctcCtiOil hnut 
No \1( L .tss1gncd 

~II!. I 

1\1;1\llllllnl t\\cragc b 

I) .tl 0 2 I t 0 2'J 
0 t.O () 10 i () .t 2 
170 2 ~ .t t 20 7 
I l "i 12 'i i l 41 
I I ~ II c; ± () ()I) 

2 111 ~ 2 c; • () 07 

2'J II I~ " • 20 "i 

I I o In 'J t o 2 1 

~ Ill I X "i i II I :i 

I xo I \I 1 !. n t ,•J 
XII 0 2 7 IJ .!. ~:i I 

.t :iO I \0 :t I X2 
I I 0 20 () t 12 7 
!(Ill 0 :iO ± 0 ')0 

I 20 1 01±02') 
1 < ,n lll0±11X7 

l 20 o -to 1 o II'J 

Ill I 0 I 1 I 7') 
I 10 I X7 i 1 2'i 

~ 2D 1 IO ~ 11 1Jt. 

2 (,I) I •)i ! II ~ ') 

~ "'() \ 1111 + I .t•> 

II ._ " ,J., I 2 il) 

II 'i S •n • I XI• 

.. 20 2 2'1 l l t)(, 

1 
In cases \\IH.:rc onl~ one ~unplc \1,1~ .. olh:~.tcd. 11111\lllttllll. m:Pdiillllll, and .ncr;u~c \,thiC'- do ll\11 .1ppl' 

\1CL ~1.1\tlllum Cont.llllln,lnl I CH'l tlw .. cd 011 l P \ l11111.11\ Dnnl-111g \\'.Iter St.tnd,IIJ..,) 

• \\ell J~.llllliiS ~hO\\ II Orl f lk!llfC (•-2 

~!CL 

~ 

100 

70 

'i 

5 
200 

'i 

" 
70 

5 

" 
IIIII 

70 

" 
'i 

2 

'i 
c; 

'i 

<i 

21lll 

'i 

c; 

21111 

., 

" 
20tl 



Appt!ndi.:..: /) 

Table D-19. (continued) 

Well Number ll& L 
of 

10* Compound S.1mplcs \'aluc • t\lllllllllllll ~1.1\lllllllll A\l:ragc" ~tCL 

041') Chloroform 1 I Jll ~ Ill I <>0 .t 0 44 )()t) 

Freon 1 b 1 ~~~ I Ill :t I XO c 
cts-1.2-Dachlorocthcnc 4 b t> Oil 2 'JX l 2 51 70 
TctrJchlorocthcnc .t 22 () ~ l{ II 24 ~ ;t 2 (,5 'i 

Tnchlorocthcnc 4 14 0 I 7 II I 'i 5 :t I 2') 'i 

o.no 1 ctrachlorocthcnc 5 40 ft 211 5 '10 t () .t.t 'i 

Tnchlorocthcnc I Xo 2 It! 2 I I ± 0 2') 5 

O.t21 Tetrachlorocthcllc () 1(1 2 ~~~ I 70 t I 11 5 

0422 ret rachlorocthcnc \ 40 ., so 'iXl:.22.t 'i 

Tnchlorocthcnc I .t .t () 15 I) ') ;o t 5 10 'i 

1.1.1-Tnchloroct h:anc 1 b () 11 OIO±OIX 2011 

0423 Tetrachlorocthcnc .l () xo I . 70 I 10 ± o 46 5 
Tnchlorocthcnc 1 b 1 .to () <)() ± () 7X 5 

O.t2.t Tetrachlorocthcnc I b o r.n () 17 1 () 12 5 
Tnchlorocthcnc 1 b 1 20 0 .tO t 0 It? 'i 

1,1, I-Tnchloroctha11c I 1 ')() (t xo 507±151 2110 

0425 Tctrachlorocthcnc 2 o .to () 'i() O.t'i i 007 'i 

1.1.1-Tnchlorocthanc 2 r. 111 7 itO (, ')5 ± () ')2 21111 

P001 Tetrachlorocthcnc () 50 

Tnchlorocthenc 1 ~() 5 
'i 

P005 Carbon l ctrachlondc 110 2110 
Chloroform 2 'i(J 

cas- I .2-Dachlorocthc.nc 1 70 5 
Tet r.tch lorocthcnc I'J ll 5 
Tnchlorocthcnc II X 211() 
1,1, 1- Inc.hlorocth:lllc () 14 

' Error Ia mate; arc one <;lallcl:trd de\ l:ltton of the estimated mc;111 

Rc!iults bela\\ the method dctcctaon lnn1t 
""o :\ICL assagncd 

1 111 ca-.cs \\here on!~ one <,tilt ph: \\:t~ collc~;tcd . llllllllllllln lll,t\lllllllll, .1nd :t\er.tge \Otlucs do not .tppl~ 
\ICL ~1.1\llllllfll Contarn1n;1nt LC\Cliba.;cd on E·Pr\ Pr1111.1~ OrtnJ..1111-: W.ucr Srand.1rdq 
• Well loc.1ltons '\hO\\ non F1gurc 1•-2 
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Groundwater j\lmritori nx Rew It\ 

T<thle D-19. (rontinut>d) 

Well Number 
uf 

ro• Compound Samples \'alue • :...ttntllllllll 

POl!\ Chloroform 1 I 50 
cts-1,2-Dtchlorocthcnc 1 4 ()() 

rctrachlorocthcnc I .. 'i() 

Tnchlorocthcm: .. 1-4 5 

l>tl25 1.1,1- I nchlorocthanc I 1)0 

P027 T'ctraehlorocthcnc I 10 

Tnchlorocthcnc b 
1.1,1-Tn~.hlorocth;lllc 1 I xo 

P011 Tctr;tchlorocthcnc I I 70 

Tnchloroctht..'nc I ~ ()() 

1.1.1-'T nchlorocth;mc I I 10 

POH 1.1.1-Tnchlorocthanc 1 2 70 

P0~6 Tctrachlorocthcnc 1 I)~~ 

Trichlorocthcnc 1 l -45 

• [rror lu111ts arc one ~l:tnlLird de\ t;1t1on olthc C'>fllll.lll'd mc;111 
h Rc.,ults helm' the method dciCI.liOII 1111111 
• No I\1CL a~s1 i!tlcd 

~~~I 

!\.LI\tllllllll ,\'<:rage 

I XO 1117±015 
I 'i 5 '/ll7.t5X7 

'i .w -4 XO I () 'i2 
I I) () [7 I ± 2 11, 

I '\0 I -W t 0 Ill 

1(,() 0 'JI .t 0 X2 
I \() 2 i7 i 0 X~ 

I X'i I 7X :1. 0 OX 

2 ')() 2 II i 0 -4 1) 

2 lfl I c, I t 0 ~tl 

1 Ill 2 ')f) i () 20 

0 70 0 'i4 ± 0 I~ 
~ l)'i 177:011) 

In C~lscs \\her.: only 011..: s;1mplc \\as collected, 111111111\lllll, ma\lllllllll, .1nd .1\cr.l.l!C \,liu.:" dtlnot .1pph 
i\.ICI. :-..ta\lmum Contanun:uu l.c\ cl (ba~;..:d on ! I' A Prull.lf! Dn nk111g \\ ,ttcr St:llld;mh) 
• WclllOt..lltons sh0\\n on Ftgurc 1>-2 

D-2~ 

MCL 

roo 
70 

5 
5 

200 

s 
5 

200 

'i 

;'i 

21)() 

200 

2 
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Table 0-20. Inorganic Concentrations in Onsite Monitoring Wells in 1998 

2;;a Quarter 
eg!L 

Well J.D.• Compound 4ih Quarter 

0111 Aluminum 27 8 NS 
Chromium 24.5 NS 
Iron 202 NS 

0119 Aluminum 69.4 NS 
Iron 1470 NS 
~1anganesc 48.0 NS 

0125 Aluminum 408 775 
Chromium c 10. 1 
Iron 1090 1500 
Lead e 2.5 
Manganese 19.4 31.2 

0314 Aluminum 5230 NS 
Arsenic 195 NS 
Chromium 54 3 NS 
Iron 41500 NS 
Lead 9.9 NS 
Manganese 202 NS 
Z1nc 41.6 NS 

034S Iron 455 NS 
Manganese 31.2 NS 

0346 Aluminum 131 NS 
Chromium 17 .. NS 
Iron 93S NS 
Manganese 63 0 NS 

• Primary Maximum Contaminant Lc\el. 

b Secondary Maximum Contaminant Lc\·el 

c The secondary MCL for aluminum is a range; final MCL values ha\e not been established 

d Action level. 

• Results bclon method detection limit. 

Appendix D 

MCL 

50-200 c 

1oo• 
300 b 

50-200 c 

300b 
so b 

50-200 c 

100. 
300b 
15d 
so b 

50-200° 
so· 
too• 
300 b 
15d 
sob 

sooo b 

300b 
sob 

S0-200 c 

100" 
300b 
so b 

MCL = Ma.\unum Contammant Level (based on EPA Primary and Secondary Dnnking Water Standards) 

NS = Not sampled. 

• Well locations shown on F1gure 6-2. 
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Grou ndwata ,\toni tori "K Re\ult\ 

Tahlt• D-20. (continul'd} 

Well I D • Compound 2"'1 Qu.1rtcr 

Ol'i1 Ahun1num (q I'S 
Chromnun 'i~ () I'S 
Iron ~1.t(l NS 
~ f.111g IIICM: 71 () NS 

0) 7') Chrontnun ~·n NS 
Iron 1 ')')() :-.:s 
Ntd .. cl •JX I N. 

01X2 t\htllllfllllll c;, I NS 
B. I filii II 271 NS 
Iron .:?to X 'iS 
~1.lllJ.!.llli:SC 20 7 -..:s 

• Pnmat') ~la\tmum Contamtnant I ~·'d 

b Scconcbl) ~la\unum Contam1n:1nt L c' cl 

The sccond.ll)' ~ICL for alurnmum ts .1 rang~:. f1nal t\ICL ,,dues h.l\c not tx:cn c:~tabh<.hcd 
1 ACtiOn lcH:l 

• Result~ bclo'\ method dctcct1on lmut 

~ICI. 

'i0-.2011 c 

I oo • 
1on' 
'i(l 

too• 
,()0 h 

lUll • 

'i(). ;!Oil 

.:!000 • 

\(l()" 

'ill' 

1\.fCl. M.t\tmum Cont.tnunant I c\cl th.t<;td on f PA Prtm.m ,111d Scc:t.md.tr' Drtnl..tn~ \\',tt~r St,lltd.mlsl 

N • Not c;amplcd 

• Well loc.tttons ~hm\ n on ftL:un.: <•-2 



Appentli.-c D 

Table D-21. Tritium Concentrations in Seeps in 1998 

Number Tritium 
Seep Historic of nCi/L 
I. D.• Designation Samples Value • Mimmum Maximum Average b:c 

0601 SOOI 351 25.68 74 1.:n 89.98 ± 86.13 

0602 S002 2 10.45 11 .03 10.74 ± 0.4 I 

0603 S003 2 0.79 1.11 0.95 ± 0 23 

0605 S005 2 12.9 I 15.55 14.23 ± 1.87 

0606 S006 2.34 

0607 S007 252 7.71 24 .34 13.73 ± 3.04 

0608 S008 3 9.59 13.84 11.56±2.14 

0609 S009 2 0 03 0.70 0.37 ± 0.47 

•Jn cases where only one sample was collected, minimum. maximum, and aYcragc values do not apply. 

b Error hmits arc one standard dc,iation of the estimated mean. 

c LDL for tritium m seep water is 0.5 nCi/L 

• Seep locations arc shown on Figure 6-6. 
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<iroundh'ater J/onitorin~: Re\11/ts 

• 

Ta hlr 1>-22. \ OC Concentrations in Seeps in 1998 

Numt'll:r 

~cp ot ug. L 
I D • Compound Samples Value • MllllllUlll M.i\JIIlum t\\cragc 1 

01>01 rctra~hlorocthcnc ')() I' 5 II 2 .t 2 ' 
1 nchlorocthcnc 27 .::, 1 1'J t I 1 

()(,()2 T n..:hlnroct hl·nc ., 
c It> OX"tl 

()(,() ' None dctc<.:tcd 2 c c c 

()(,() "i Cl'\-1 ~-DJ..:hlorOI:thCnl' 2 I. .::, h 2X -l tl 

I nchloroct h~:nc : 2 11 ~ '} ' 'I t I ~ 

()()()(, None dctc-.tcd c 

0607 rnchloroct hcnc 2 c I I 05+07 

060X 1'-:onc detected I c c c 

()(,()') None detected 2 c c c 

• In cases \\here onl~ one -,;1mplc \\as collected. Jllllllllllllll. m :l\111111111 . and ,J\cragc ':dues do not apph 

h Error lunlls arc one ~tand.ml dc\Jation of the e'tliii,Jtcd mean 

' Results bclo\\ the method deteCtion limit 
1 No MC'L :I!>Signcd 

\1CL. Ma\lmum Contan11n.1nt I C\CI (has.cd on !·P·\ Dnnl\1n~ \\':llc r St.Hlti.Hd) 

• ~ccp hX.llJOns arc ~hm\ n on hgurc ll~1 
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Tahlt 0-23. Tritium Concentrations in the C:1p1un.• Pit~ in 1998 

Capture Number l"fllllllll 

Pit I IIston~. of nC1 /L 
JD• Dcs1gn;lt 1011 Sampks ~11f11llllllll M .1 '111111111 

0712 P012 ~X () l~ X X•J 

071~ POl~ 
,., , , ~·) ll2 H7 .'i:! 

nns \\'tWi ~X 0 Xh 7 IX 

072h WOOt. .tX 2 12 -W2 1X 

07:!7 \\'007 .tX 7 2 ()'i .t ')() l.'i 

• Error lin11ts arc one ~rand:trd de\ l:l11on of the estlm.lled mean 

h l Dl for tnlllllll 111 capture p11 ''atcr IS o 5 nC1 Il. 

• Capture pll locar 1ons nrc sho'' n on F1gurc (,~, 

D-20 
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Groundwater Mnnitorinx Re.mlts 

Table D-24. VOC Concentrations in the Capture Pits in 1998 

Seep Number of ~giL 
J.D.• Compound Samples Value 

0712 cts-1,2-Dtchlorocthcne 2.6 
Trichlorocthcnc J.H 

0713 Tctrachlorocthcnc 1.3 

0714 Trichlorocthcne 1.3 

0726 cis-1 ,2-Dichlorocthcnc 5.3 
trans-1,2-0Jchlorocthcnc 1.7 
Trichlorocthcne 46.5 
Tetrachlorocthcnc 0,8 

0727 Tctrachlorocthcne 0.9 
Trichlorocthcnc I 8 

MCL =- Maximum Contammant Level (based on EPA Drinking Water Standard). 

• Seep locations arc shown on Figure 6-6. 
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Appendi.\ E 

:\ PPE~ 01\: E 

DO~E \S!-,f.SS:\1 [:\ T .\JETIIOOOLOG) 

E. I F1posure Routes 

Members of the public receive radiation doses via various exposure patlmays For radionuclldcs 
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 wt!re contaminated by airborne releases l- or radionuclidcs released to \Vater, a 
person may consume contaminated \\:ater or !ish The other potential \\'ater-based exposure 
pathwa..,.s (e g, w.unming and boatrng) generallv do not add signrticantl\ to the dose 

E.2 Dose Calculations llascd on l\Jeasurcd Data 

!·or DOE reporting requirements, doses are presented as 50-year committed effective dose 
cqurvalcnts (CEDEs) The CEDE is the total dose equivalent that v .. ill he received by an individual 
over a 50-year trme pcnod as a result of one year of exposure to ionizing radiation The total 
CEDE reported for ~1F:~1P is the sum of the CEDEs from the air, drinking water, and foodstuff 
pathways 

CEDEs for tntium, plutonrum-218, plutonium-::! 39,240, thorium-:?.28, and thorium-230 were 
calculated for 1998 (Concentrations of other radionuclidcs \\ere below background levels or 
were too small to affect the overall dose) The CEDEs arc evaluated using environmental 
monitoring data measured on and near the site A CEDE for a given radionuclidc rs calculated as 
shown below Specrfic input values for 1998 arc shown in Table E-1 The CEDEs for all 
radionucltdes are then summed to provide a single value for reponing purposes 

p 

Cf.!Jf. L ( ', . , oJ • /)( .,. 

\~here CfD[ total committed ellccti\e dose equivalent, rnrcm 

p 

L summation over the exposure path\~ a) s I through p 

( ·, maximum average concentration or the radionuclidc 

1., annual rnt,tke of the ell\ ironmental mt:dium 

[)( f dose COI1\ t:r'i1011 f11ctor fi.1r the radionucJidc and intake t) pe 
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Dose Asse sment ft.fethodology 

Table E-1. Factors Used to Calculate 1998 CEDEs 

Rad10nuchdc 

Tritiuru 
Au 
Drinking water 
Foodstuffs 

Plutonium-238 
Aar 
Drinkang "<atcr 
FoodstufTs 

Plutonium-239,240 
Air 
Drinking water 
FoodstuiTs 

Thorium-228 
Air 
Dnnking Water 
Foodstuffs 

Thorium-230 
Atr 
Drinking Water 
Foodstuffs 

Thorium-232 
Aar 
Drinking Water 
Foodstuffs 

Concentration" 

7 64 x 10.a 2 1-1CilmL 
0.15 X 10~ J.LCi/mL 
0.3 X 10-6 J.LCilmL 

11.1 S x 10'18 1-1CilmL 
0 37 x 10 a: J.LCilmL 
0 077' 10 9 ~Ca/g 

NO 
NO 

0 029 x I o·9 J.LCilg 

NA 
17.7 X 10 1 ~ J.LCi/ml 

NA 

NA 
1.0 x 10'12 J.LCtlml 

NA 

NA 
NO 
NA 

CLS 
Miamisburg 
Miamasburg 

CLS 
Maanusburg 
1\fa:unisburg 

CLS 
Miamisburg 
Miamisburg 

Miamisburg 

Miamisburg 

Miamisburg 

Dose Conversion 
Factor. mremlpCa 

6.3 x 10'2 (a) 

6.3 X 10 2 

6.3 X 10'2 

3.8 X 10~ (b) 
1.93x 101 (b) 
1.93x 101 (b) 

NO 
ND 

2.18 X tO' (b) 

3 8 X 10 ~ 

ND 

• Represents the average radionuclidc concentrations in air corresponding to the location of the maximum 
offsite dose, 3\cragc incremental radionuclide concentrJtaons from the Miamasburg \\atcr supply. and a\cragc 
produce concentrations from the Maamasburg area. 

ND indacatcs that concentrations \\Crc not dctcct3blc above the cm:ironmcnt3llc\CI. 
NA not apphcablc (not measured). 
• Air sampling locallons shO\\O on Fagurc -l-4. 

Annual Intake Rates 
Air 
Drinking \\atcr 
Foodstuffs 

IUOO m3 

730 L 
260 kg 

(a) To calculate the CEDE. the dose f:1ctor c:ho\\ n an the t.1blc IS multiplied by 1.5 to include absorptaon of 
tritium through the skan 

(b) Plutonium releases from MEr-.IP arc bclic\'cd to be msolublc (Class Y) llo,,e,cr. to provide a reasonable 
degree of conservatism an the dose cstunatcs. the Pu-23~ and Pu-239 dose fhctors arc 3\ cragcs of Class W 
and Class Y \'alucs 
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E-3. Do4ie Calculations for'\ f Sflr\Ps Compliance 

ro demonstrate compliance \\ ith the requll CIHClll$ of the \.,llh .. )ll ,11 l· massion Standards for 
Hazardous :\1r Pollutants (~FSIIAPs, ·tO CFR 61, Subp:trt Ill. I\1F~1P J'I.?Ifo lllh addit ional dose 
calculatll)n:. each )Car for all :urbornc rckase:-. t\s appro\cd h\ the l: Pr\. the computer code 
CAP83-PC is used to calculate those doses 

The C AP88 PC computer mudd is a set of computer programs. databases. and associated utility 
programs for estimation of dose and risk from radionuclidc emissions to a1r CAPS8-PC \Vas 
developed b) the US EPA to demonstrate compliance wlth the Natinn.1l Fmission St.snd<uds for 
Hazardous A1r Pollutants(;\ f- <;H ·\Ps) or radionuclldes untkr 40 CFR Par1 b I. ~ubpart II 

\\ hcncvcr available, ~ 1EI\ 1 P uses sitc-spt>ci tic data as input to the code ~ ktcollllogical data 
measured onsitc are used to evaluate transport and d1spers1on Stack spcc1tic release rates arc 
used as shown belov.: (Table E-2) Table E-2 also lists the relevant stack information used for the 
1998 CAP88-PC run::-

I
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Dose Asselsment A-fethorlolof01 

Table E-2. 1998 CAP88-PC Input Data 

Stack Stnck 1998 Release 
Stack Height Dtamcter Exit Veloclly Rate 

10 (meters) (meter ) ( IIICI C rsf!iCC) R.1dtOilliChde(S) CCtl\r) 

HH 34 1.7 1.5 TrtiiUill 1.7x 101 

NCDPF 41 06 25.2 Tnt tUm 7.3 X 101 

SMIPP 60 1.8 5.6 Pu-238 6 5 X 10'~ 
Pu-239,240 1.9 X 10.& 
U-233.234 8 9 X 10'10 

U-238 2 8 X 10'10 

SW·lCN 46 09 11.1 Tn11um 1.3 x to• 
Pu-238 2.5 x to" 

Pu-239,240 3.8 X 10 IO 

U-233,234 1.2 X 10'9 

U-238 2.5 X 10 10 

T-West 60 2.4 13 6 Tritium 1.4 X 10~ 
Pu-238 3.8 X 10'7 

Pu-239,240 3.6 X 10'9 

U-233,234 3.5 X 10'9 

U-238 3,1 X 10'9 

T-East 60 1.8 8.5 Tritaum lAx 10'1 

HEFS -16 1.9 10.9 TrtllUill 4.7 X 102 

Pu-238 1.2 x to" 
Pu-239.240 1.9 X 10'9 

U-233,234 I. 9 .'< 10'
9 

U-238 1.3 \ 10'10 

WDSS 16 0.3 11.1 Pu-238 6,3 X 10'10 

Pu-239,240 t.2 .x to•• 
WDA 9 1.0 11.2 Trittum 1.0 x w• 

Pu-238 8 4 X to-<> 
Pu-239,240 I 6 x 10" 

Butlding 22 7 0.9 o• Tritium 9 1 x w·• 
Butlding 23 2 0.3 o· Tritium u x w• 

Pu-238 1 5 X 10'10 

Pu-239,240 3 4 , w·•• 
CWPF 9 0!1 7A Pu-238 4.7 X 10'9 

Pu-239,2-10 5.5 X 10'10 

U-233,234 l.-1 X 10'9 

U-238 8.7xt0 10 

• No credll taken for C\11 velocity due to oncntJtion of the butldtng \ent. 

E-4 
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tippemlix F 

APPr~OIX F 

PRIN IPLES OF R \DIATIO" 

The Atom 

All substnnccs arc composed of atoms. Atoms nrc exceedingly small with an aH~ragc diameter of 

only about 0.000,000,00 I inch. To put this in paspective, approximately I 00,000 atoms lying 
side by side in a straight line touching one another would span the thickness of a sheet of thin 
paper. Atoms arc composed of three basic parts: 

(protons and neutrons) 

• electrons. 
• protons , and 
• neutrons 

Atom Model 

Protons anti nt.!Utrons compose the part of an atom called the nucleus. 'I he protons have a positive 
electrical charge \\:hilc the neutrons have no electrical charge. Protons and neutrons are similar rn 
mass and arc considerably more massive than electrons (approxunately I ,800 times as massive). 
'I hereforc the nucleus contains nearly all of the mass of the atom. ']he electrons, v.htch carry a 
negative electncal charge. orbit the nucleus. Typically, the number of protons (positi\ e charges) 
in the nuckus is equivalent to the number of electrons (nl.!gative charges) in the orbits, thus 
creating an atom that is clectncally nl.!utral (no net charge). 

I he atomiC numbcr ts .m tdcntifying characteristic of an clement and equals the number of 
protons in the atomic nucleus of an atom. bch ekmcnt has an associated atomic numhcr that 
serves as <Ul identifier. For example, hydrogen has an atomic number of one corresponding to one 
proton m thc nucleus (the h) tlrogen atom also has an electron that orbits the nucleus thus kceprng 
the atom electrically neutral). Plutonium, a much more massive atom, has an atomic number of 
94 corresponding to 94 protons in the nucleus and 94 electrons orbiting the nucleus to maintain 
electrical neutrality 

1 he sum ol the protons and neutrons in an .llom's nucleus is eallcd the mass number. Although 
the number of protons in the nucleus will al\.,;,t)S be thc same f()r an) gi\cn clement, the number 
of neutrons tn the nucleus can vary . For example, most h}drogcn atoms have a nucleus 
composed ol .t smglc proton wrth no neutrons gt' tng tl .1 m,tss numbcr of I. llydrogcn .ttums 

1·-1 
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Principl~~ o) Ruilialio11 

localized dam. gc to tissue that mny mtcract with n beta particle Tritium 1 an cxnmplc of a 
rad10nuchde used by ME.\1P that dcca) s b) cm1tting a beta particle. 

Gamma rays. unltke alpha and beta part1cles. are not <hscrctc physical particles Instead a gamma 
ray is a package of energy that bciHl\CS ns though 11 wen.: a particle. Gamma rays are exactly the 
arne 111 nature as VISible light, heat , .. a,es, rad1o wa,es, radar rays ami x-rnys ·1 hey have very 

short wavelengths like those of mo 1 x-rnys and ;~rc m fact indistinguishable from such x-rnys. 
The penetrating power of x-rays is well known und .since gamma radiation is very much like the 
mdiation of x-rays the penetrating power of gumma radiation is also very high. Gumma 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 arc examples of radionuclides used by MEMP that decay by emitting hoth alpha .111d 
gamma radiation 

Units of Measurement 

Rad1ation intensity is t)pically measured 111 terms of "activity." Activity corresponds to the 
number of atomic nuclei of any particular r.tdionuclidc that decay over a spccified time interval. 
A "curic" (Ci) is a unit typically used to dctinc activity. One curie is equal to the amount nf 
radioactive material that decays at a rate of 37 billion atoms per second. "J his disintegration rate 
is almost exactly the ratc at which one gram of radium-226 decays. As noted carlier. cach 
radioactive isotope follows its own sp~..:eilic d~..:cay schedule in accordance with its half-life As a 
result, for a given quantity of material (~:.g. one gram), different radionucildes will val) 111 tht: 
quantity of nucle1 that will disintegrate over a given time period. ') herdon.: cqu.1l masses of 
different radionuclides have varying activity kvcls that are dependent on each radionucl1de 's 
half-life. As an example. one gram of radium-226 (radium-226 has a hnlf-life of 1,622 yeJ.r.s) is 
equivalent to one curie of activity. It would t.1ke ahout 1.5 million grams of uranium-238 (half
life 4.5 billion years) to have an activ1ty of one curie. In other words it would take 1.5 million 
grams of uranium-238 to y1cld 37 hdlion disintegrations per second. As can be seen from the 
example, rad1onuclidcs that decay rap1dly (short half-lives) hav~: rclatively high activity le\clS 
compared to radionuclidcs that have \Cry long half-lives 

It should be noted that a curi~: is onl) Jelatcd to the number of disintegrations that occur in a 
given time frame and docs not indicat~o: th~o: biologic.ll damage that the radionucl ide could c.tusc i r 
it comes into contact wllh a person. I hat IS to say that one curie of tritium is not equivalent to 
one curie or plutonium-238 in t\!rrlls or the biOlogical cfli:ct on living tissue. I he activity k\'L"IS 
of radionuclides in the environment due to MEMP activities operations arc typically very :;mall 
fractions of a curie. A convenient way to express these very small curie fractions is imroducing 
two .tdditional units: the microcurie (pCi) one millionth of a curie, and th~.: picocurie (p i) Olll' 

trillionth of a curie. J'hese units arc used throughout th1s Rt'por1 
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Prl!.lll dn:-;e 1s s1111pl) till' nrtg1n.tl l.Jkui.JtL'd ••rgan dosl' lllttil1pi1L'd h) .til lllllhH!.tlll'l' l.tL'Itll tha1t 

1.1 ~~" 1111o . ll.'l'tlltllt till' r~la t i\c 11sk In thl' e\lhlSt:d nrt.!.tn 

So111t.: t.tdiOilllL IJdc.:·, .tssrrnil.ttc:d I lilt• tht: l·od\ L.tll ll'lll.tllt 111 tltc: hod\ '''' 111ng Jll.'lllldo., ,,, llllll' 

\ \ her p.u ttc:ul.tte lllttc:rJ,tl. lc g du t l l'Oilt:tllli!J.tll'd "1th pllltllllllllll 1 hr~.·.lllll.:d. the plu!tlllltllll 1 

dt.:Jl•''-llt:d 111 the.: htng tl'oSliC: I h<.: plutnlllttlll \\Ill relll.tlll 111 thL· hod\ 1ndc:lirutcl\ lthc: nriL' Ill.tl 

quan ttt) \\Ill lw rc:dulcd o\L"r llllll' dill' ''' r.tdl•'aJLiiH' dc:~..1\ .tnd hluln~'ll:tl l.t..:t•ll'\l I he 

pluttll1llllll 1s ullltlllU.tll_:, cmt t llll~' .tlph.t .md ~.tllliii.J r.tdloilllllt ''hrlc: 111 the .llll"' I h~..· 111d1' 1du.tl 

1\ thL'Il'flllt.: C\poo.,c.;d ltl tlt 1s t.tdl.ttllllt l•ll the ll'llloillllkr '" tltL'Il l1ll' 

l ite 1 ommiffed t:/ft'cti t•e do\1' l'tflllt ri/, •111 111d lt..tll''- the 1 ot.tl d.'''-' t1\ er the !ltd 1\ 1 d 11.d ·, J'lllfl't.lcd 

IL'IIl. tlfllllg llll'llllt.: •·""-llllll'd It h~,.· 'Ill \t:.Jr'll th.tt ll'\trlts lr 1111 .til lllt. tf..L' durlllt' nnl' \l'.tl Ill~.· 

l..lllllllli iiL'd c:fkt.li\L' dPSL' L'ljlll\.tknt 1< I I >I) l'\Jlll.'O.,s('' till' .Ju..,~,.• •ll lltlerll.tl r.Hii.IIIPil ll'Ll'l\e I 
"hen .tn t lldl\ 1du.tl 11.1 ... lllgL·stc:d nr 111lt tlc:d .t rad1orwd1de tll,ll \\til fl'IIWIII 11\Sidc till' l)lllh 11 1 

IIHIIlths n r \ L".lls It 10., ,tl,•> e\JHl'o.,s .. ·d 111 rem. llll1..'lll (:II( HI lllll'lll I rcntl. tll 'ilL'\ crt-; 



l'rlllOfJit•\ oj H arlttt/toll 

llt"t' l>lll' tn I 'Jlll'llll' to Badq~round I·Luliation Sourtl'' 

I 'cr ~ d.t\ , 111 h11d1c'> t.~hwrl 111111/lrtg r.td 1.t!1nn 

r <Hl'>llll1t:r pr•ldULI, tnd m,dl~,..d pr• 1..l' lure<; 1h.11 

111111/.ll~ r.t l1.tll n 

\It I nf II Lllllll.' 11, Ill 11,1!\lr,tl 'illltrll·-, 

I C l.tl.J,IIIOil <Hl •lhct ll llllllOil 1 0!III.l''> d 

Na tu ral ~oUt'l'l'\, '.trur.tl lddl.tll•lll l.•llllC\ lro111 l\\O -.our<.:t..:~ CO'>IlltC .111<1 lclleStll.d < O'>llliL 

r.tdlalll)Jl n.:'>ltlt\ \\hen Clll.!r~•.:IIL p.Htl~k., !rom outer o;;p.1cc. travd1n~· tl nc.uh till· <;peed nl lr~ld 
I..Oil!cJc \\ t!h llltLkl 111 ow .tlmo-.pht.:rL' l..fc.11111g '>h(mcr-, ,,( r.tdlnaCII\ c p.trtldc., th.t! l:dllfl ~.·,arrl, 
I he .t\era1•c .tlllll1.1: do'>c cq 11\,l,cnt II.LLI\c~,.llr•llll Lu<;llll\. l.tdi.JIIunl (llllll.'lll ll1r .tflllldl\ldu.tl 

:1\111g at sc.a IL'\cl llL'I..t\lsc Lll'>llHL r.tdl.llloll dl'is•p...t!c~ "" 11 tr.t\cl'> th11111rh 1hc .tlnh>spltcrc, 

llldi\HIU,If'>ll\111!' ,J( l11\\t'l ,1/'lllJik, ICLL'I\L' k'>\ d<>\t' fl<llll t/11<; '><iliiLL' (/t,tii 1 1JP'>l'fl\trl!} .II h11•fle1 

.dlltudc" 

I r.:rrcst11.d ro~ ll.JIJ.lll r~,·.,ult, \\IlL II 1.1 lt••rnt...ltdco.; that .tl1.' .1 ll.tlltr.tl P·"' ill tltc t:.trth'!i '''cks .tlld 
~uil~ c:lllll rolll/111~' ro~.fl.tttnn H~.·t.tli'>C tile t.:OilCt'lllr.t!IOil-; ol thL''>C r.tdtiHlllt:lrdc-; \.tl\ 

~t:ogr<~ph1L,tlh .til JJ•dt\ldual', C:\P•''>llll.' dept·nd.., <•II hr-; l••~.:<~twn I Ill: d\'Cilr~·c <rrllllld! d11~c 
.:quivaknt ltlllll tcrr~'lrt.lll.tdl.tl •'II lt~r .til 111d1\ 1du.tl l1\'lll!!. 111 the I· ~ 1-.; ~~ mrcrn 

lh:sitks .th'>t•lbllt~· r.1dr.tl1on lrtlllll'\IL'Ill.ll r.tdl•>nut:lldt.:!-., \\l' can aJ:-.,, .th ... nrh r.tdl,ltlon lll!t'lll.tll) 

\\ht•n \\L' 111~~.:-.1 r.tdllllllh.lldL·.., tl '11!-' \\llh the l•1od, milk . .tltd \\Jlt.:l ''l' 111ges1 111 .dong wuh the: 

.ur we rnh.tk I lfll.C 111 llllr lh•JII..'s, l.tdllllllll'lldcs tollm\ the ..,.tlllL' mt.:!.lh,>flc path' "" 

IIOJlJ.tdll)dl.'((\ l' lt•llll~ tll tilt: s,tflll' L'kllll.'lllS I hl' knglh pf tilllL'" p:tr ((t'lll.tr r:tdllllltlt'ltdc IL'IIl.tlll" 

.IIHI t.:lllil\ l.ldl.tllllll dt.:pt.:lhl-, nil \\lll·tl:~o·l lht• body t.:illlllllall'S II qtnddy 1.11 S(lliC~ II lilt <1 l(lfl~ 
period, :llld l'll IJ,n, l1lllg 11 !,d\L''I IP: the l.tdtlii!Ul'llde I•' d.:~.".l) IIllo a lllllll:td1o lLIIVc fllllll I hL· 

principal "''llll'l' td llllL'tll.tl c:.\postJJL' 111 th...: lJ S I" hclr~.·,cd to tw ro~dPn lnh.tl.lttoll "' l.ttl•lll 

t:lllllrthlltt:S .lhllll{ ,21){) JlliCill ltl th: .1\ l'I,II.!C .lllllll.tl dO'it: l:<Jlll\ .tl~o'll( f'Ttllll IIUCIJl,tl J,tdt.I!IPil ( ltht•t 

l.ldJOillll'fidt•\ p1l'-.l'l11 Ill liJt' l'llth LlllllllhlJIL' .!ppro\illl:ttdy 111 IIIIL'Ill 

< 'o n '> llllH'I' l' rodtll't'. \1,111\ 1.11 lll!.tr u'll"lliltl'l l'lndu~t' Cllllt Jlllll/llll' r.tdl.tll••ll '-,nnw Jllli\1 

~'lllll radr,tlltlll 111 l'l'llllllll tllt'll lllrh ll•lfl>;, t' t-'. snll1k1.· dL'll'l'l•ll" ·"'" .11rpnrl \ l.t) h.JPg.ti'L. 

111!-!jlL'l'IJun .,, '>ll'lll" <>tilL'! pwd111. 1-. L' f I\ 'il'b. t'lllll 1 1d1:tllon 1.1111~ JJH'uknr.tll) to pl'rhumrrn· 

lhl'll ltlllt!ll•:h I hl' 1\CJ.ll!l' .rnrtr.tl~.·lll'lii'L' dP"t: t.'ljlll\,tiL'Ill In .111 111d1\tdual '"'Ill t:•'ll'>lllllt:r 

J'ltldliL'Is lotrl}!l.'!-1 IIL•Jilli 111 I:! lllrL'IIl 

\l t:cl i<:al l '\(''· R.tdl.tlllltt 1..," '''"I I•H .. 11.1r""""ll' .111d tr~.· .. 11ng dt"il'<t..,L· 11t~.· "' t:l.ttJt' .tllllt •. d "''"l 
.... plo\ .tll:nl 1~.11 .ttl 111di\ Jthr.tl 111 tlk' l S 1111111 dr.tl.!lh '>Itt r.tdl.tltnll ,., ") 1 lll1LI1l In I·' 1du.t1 ... 

llndc:rl.!••ln~ r.llh.ttrnn thc1 IJK'UIIL l'll'Ll'd•IIL'" lll.t~ fi.'Cl'l\l' llltrch h1gher d,,..,L':-. 

I I 



Radiation Environment at I\1E TP 

On tl\crngt' the .mnunl radiation dose due to background radiation to a person lr\ mg in the United 
Stmes is nbout 300 millirem I he total contribution to this dose due tn 1F 1P activities in 1998 
' as 0 I I nuen1. or n very sm.tll lrnctron ofthc dose rcccl\cd from bac.:kground 

MI·MP's doc contribution lor 199g was well wrthin all applrc:tblc guidl!lrncs. l11nrts, and 
regulator) standards. These guidelines, limits and standards arc k'vels which present vcry low 
risk to indl\'tduals near the site. MEMJ>, likc all DOE sites, strives to keep worker and public 
doses as low as reasonably achievable. 
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