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• Appendix A - Acronyms and Abbreviations 

• 

• 

A master PRS acronyms and abbreviations Jjst covering all PRSs can be fo und in the CERCLA Reading Room. 

+ 
> 
% 
# 
@ 

(X 

p 
, 

~-tg/Kg 

AEA 
AKA 
ALARA 
ATSDR 
BUSTR 
BVA 
c 
CERCLA 
CFR 
CHI -CH2 
Ci 
CLP 
em 
cm2 

Cont. 
cpm 
CWA 
D* 
D* 
D&D 
OAF 
DDAGW 
DOFJMB 
DOE 
e.g. 
EG&GMAT 
EM-453 

ER (Program) 
esp. 
et al. 
etc. 
FA 
FFA 
FIDLER 
FR 

Plus 
Greater Than 
Percent 
Number 
At 
Alpha 
Beta 
Feet 
Inches 
Micrograms per KjJogram 
Atomic Energy Act 
Also Known As 
As Low as Reasonably Achievable 
Agency for Toxic Substances and Disease Registry 
Bureau of Underground Storage Tank Regulations 
Buried Valley Aquifer 
Designates Core Sample Location 
Comprehensive Environmental Response. Compensation. and Liability Act 
Code of Federal Regulations 
Instrument Channel #I - #2 
Curie 
Contract Laboratory Program 
Centimeter 
Square Centimeter 
Continued 
Counts per Minute 
(Federal) Clean Water Act 
Daughter 
Absorbed Dose 
Decontamination and Decommissioning 
Dilution-Attenuation Factor 
Ohio Environmental Protection Agency Division of Drinking and Groundwater 
Deparnnent of Energy/Miarrusburg Office 
United States (U.S.) Deparunent of Energy 
For Example (Latin, exempli gratia) 
EG&G Mound Applied Technologies 
United States (U.S.) Department of Energy- Environmental Management Office 
of Southwestern Area Programs 
Environmental Restoration (Program) 
Especially 
And Others (Latin, et alii) 
Et Cetera (Latin. and other {things l) 
Further Assessment 
Federal Facilities Agreement 
Field Instrument for the Detectio n of Low-energy Radiation 
Federal Register 

• = multiple meanings for same acronym 
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Appendix A - Acronyms and Abbreviations • 
ftl Square Feet 
g/Kg Grams per Kilogram 

g Gram 
Ga Georgia 
GV Guideline Value 
H Dose Equivalent 
HAZ Hazardous Contaminant 
HAZWRAP Hazardous Waste Remedial Action Program 
HBLS Health-based Limits 
HI Hazard Index 
HQ Hazard Quotient 

i.e. id est (Latin, that is) 

lATA International Air Transport Association 

ID Identification 

IDM Investigative Derived Material 

IX Nine 
kcpm One Thousand Counts per Minute 

Kd Soil-Water Partition Coefficient (UKg) 
Kg Kilogram 

Lab Laboratory 

LET Linear Energy Transfer 
m Meter • MCL Maximum Contaminant Level 

MCLG Maximum Contaminant Level Goal 
mg Milligram 
mg/Kg Milligrams per Kilogram 
mg/L Milligrams per Liter 
Misc. Miscellaneous 
mUg Milliliters per Gram 

MO Month 
MRC Monsanto Research Corporation 
N North 

NA Not Applicable 
nCi Nanocurie 
ND Not Detected 
NFA No Further Assessment 
ng/mL Nanograms per Milliliter 

No. Number 
Non-AOC Non-Area of Concern 
NPDES National Pollutant Discharge Elimination System 

NR No Result Given 

NRC Nuclear Regulatory Commission 
OEPA Ohio Environmental Protection Agency 
OSWER Office of Solid Waste and Emergency Response 
ou Operable Unit 
OVA Organic Vapor Analyzer 
OVM Organic Vapor Meter (Photoionizer Detector) 

P.O. Post Office • PAR Polycyclic (Polynuclear) Aromatic Hydrocarbon 
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• Appendix A - Acronyms and Abbreviations 

PCB Polychlorinated Biphenyl 
pCi/mL Picocuries per Milliliter 
pCi/g Picocuries per Gram 
PETREX Trade Name for a Type of Soil Sampling 
pH Pouvoir hydro gene (French, hydrogen power) 
pp Plutonium Processing 
ppb Parts per Billion 
ppm Parts per Million 
PRG Preliminary Remediation Goals 
PRS Potential Release Site 

Pu Plutonium 
PXRF Portable X-Ray Fluorimetry 
Q Quality Factor 
Quanterra Quanterra Environmental Services, Inc. 
RA Response Action 
Rad Radiation 
RAGS Risk Assessment Guidance for Superfund 
RBE Relative Biological Effectiveness 
RCRAMCL RCRA Maximum Concentration Limits 
RCRA Resource Conservation and Recovery Act 

RCf Radiation Control Technician 

• REM Radiation Equivalent Man 
Rev. Revision 
RIIFS Remedjal Investigation/Feasibility Study 

RRE Residual Rjsk Evaluation 
s Designates Surface Sample Location 
SDWA Safe Drinking Water Act 
SM Special Metallurgical 
ss Surface Sample 
SSL Soil Screening Level 
svoc Semi-volatile Organic Compound 
SWMU Solid Waste Management Unit 
TCLP Toltic Characteristic Leaching Procedure 

Th Thorium 
TLV Threshold Limit Value 
TMA Thermo Analytical, Inc. 
TR Total Risk 
TVOC Total Volatile Organic Compounds 

u Undetermined Nature of the Data 

UCL Upper Confidence Linllt 
USEPA United States Environmental Protection Agency 

VOC Volatile Organic Compound 
Vol. Volume 
w West 
W.O. No. Work Order Number 

WD Waste Disposal 
XRF X-Ray Fluorimetry 

• Yd3 Cubic Yards 
Yr. Year 
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Appendix B - Glossary of PRS: Terms 

The glossary was developed from terms found in this 
document (PRS Packages - Reading and Understanding) as 
well .as from the PRS Packages. 

Absorbed Dose (D) - the mean energy imparted by ionizing 
radiation to matter per unit mass. 

Abs(]1rption - process by which the number and energy of particles 
or photons entering a body of matter are reduced by interaction 
with the matter. 

ALAR.A • As Low As Reasonably Achievable - which is an 
approach to radiation protection to manage and control exposures 
(both individual and collective) to the work force and the general 
publi:c , and releases of radioactive material to the environment at 
levels as low as is practicable, taking into account social, technical, 
economic, practical, and public policy considerations. The 
monitoring cleanup, and control of residual radioactive material are 
subjf::ct to the DOE ALARA policy of DOE 5400.5 and FR. Vol. 
58, No. 56, March 25, 1993 . 

Alpbta Radiation - the least penetrating but most energetic of 
radiation types. The alpha particle is positively charged and 
relatively massive. Because of its size, it may easily be stopped in 
a few centimeters of air. Alpha-emitting nuclides can· be dangerous 
whem ingested or inhaled because the particle energy is transferred 
directly to adjacent cells. 

Ambient • surrounding. 

Anallyte • constituent or parameter that is being analyzed. 

Aquiifer • saturated, permeable geological unit that can transmit 
significant quantities of water under ordinary hydraulic gradients. 

Aromatic • having an odor. 

ATSDR ·Agency for Toxic Substances and Disease Registry. 
This agency is developing toxicity profiles for 275 hazardous 
substances found at Superfund sites. This agency may be involved 
in the~ study of a site if there is human monitoring to assess current 
or palSt exposures. The agency assesses the current health status 
of th1e people near a site based on the monitoring results . 
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Appendix B- Glossary ofPRS Terms 

Background Oevel) - (average) value of a contaminant of concern 
in samples taken near the time and place of the sample of interest 
to demonstrate whether the site is contaminated or truly different 
from the norm. The estimated average level of radioactivity that 
would be present at a site if the facility on the site did not exist. 

Beta Radiation - radiation from beta particles. Beta particles are 
charged electrons emitted from the decay of some radioactive 
elements and are more penetrating than alpha particles. Beta 
particles can penetrate skin and cause burns. They can travel 
several meters in air, but the principal hazard still comes from 
ingestion or inhalation of material that emits beta particles. 

Bioremediation - remediating the environmental media by using 
living organisms. 

Bitumen - any of various mixtures of hydrocarbons found in 
asphalt and tar and used for surfacing roads or waterproofing. 

• 

Blank - control sample that is identical, in principle, to the sample 
of interest, except the substance being analyzed is absent. In such • 
cases, the measured value or signal for the substance being 
analyzed is believed to be due to artifacts. Under certain 
circumstances, that value may be subtracted from the measured 
value to give a net result reflecting the amount of the substance in 
the sample. The Environmental Protection Agency does not permit 
the subtraction of blank results in Environmental Protection 
Agency-regulated analyses. 

Carcinogen - a chemical capable of inducing cancer. 

Carcinogenic Risk - risk associated with developing an excess 
cancer incident. Risks are usually expressed as a probability of 
adverse effects associated with exposure to contaminants. For 
carcinogens, contaminants that are known to cause cancer, these 
probabilities are expressed as excess cancer incident over a human 
lifetime, which is the probability of an individual having one case 
of cancer above the normal background cancer rate observed in the 
general population. 

Caustic - able to burn, corrode or dissolve. 
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Appendix B - Glossary of PRS Terms 

Clean-up - actions taken to deal with release or potential release of 
hazardous substance. This may mean complete removal of the 
substance; it may mean stabilizing, containing, or otherwise 
treating the substance so that it does not adversely affect human 
health and the environment. 

Closure - control of a hazardous waste management facility under 
Resource Conservation and Recovery Act (RCRA) requirements. 

Commercial (Mound Office Worker) Scenario - This scenario 
characterizes risks from contaminant exposures to persons who 
work primarily indoors at the property 8 hours per day for 250 days 
per year for 25 years. These workers are assumed to ingest a small 
amount of soil on the property, inhale small amounts of dust from 
the soil, and be externally exposed to possible radiation from the 
soil only while they walk between buildings or take breaks 
outdoors. The worker is also assumed to drink about a quart (1 
liter) of water per day from a groundwater well on the property. 
Worker exposures will vary depending on the type of work 
performed . 

Concentration - amount of a substance contained in a unit volume 
or mass of a sample. 

Confidence Coefficient - the chance or probability, usually 
expressed as a percentage, that a confidence interval includes 
some defined parameter of a population. The confidence 
coefficient usually associated with confidence intervals are 90%, 
95%, and 99%. For a given sample size, the width of the 
confidence interval increases as the confidence coefficient 
increases. 

Confidence Interval - a value interval that has a designated 
probability (the confidence coefficient) of including some defined 
parameter of the population. 

Confirmatory Samples - samples whose results are to be used to 
verify or corroborate previous conclusions drawn from previous 
sample results. 

Contract Laboratory Program (CLP) Methods - laboratory 
methods defined for the Contract Laboratory Program (CLP). The 
CLP js an analytical program developed for Superfund waste site 
samples to fill the need for legally defensible analytical results 
supported by a high level of quality assurance and documentation. 
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Appendix B - Glossary ofPRS Terms 

Core Sampling - subsurface sampling. Soil sampling at a depth 
greater than 15 em. 

Core Team - committee consisting of USEP A, OEP A, and DOE 
who make PRS recommendations. 

Decay (radioactive) - spontaneous transformation of one 
rad.ionuclide into a different radioactive or nonradioactive nuclide, 
or into a different energy state of the same radionuclide. 

Detection Limit - the lowest amount of a chemical that can be 
"seen" above the normal, random noise of an analytical instrument 
or method. A chemical present below that level cannot be 
distinguished from noise. Detection Limits are chemical-specific 
and instrument-specific and are determined by statistical -treatment 
of multiple analyses in which the ratio of the lowest amount 
observed to the electronic noise level is determined. 

• 

Dose Equivalent - the product of the absorbed dose (rad) in tissue 
and a quality factor. Dose equivalent is expressed in units of rem 
(or Sievert) (1 rem= 0.1 Sievert). • 

Downgradient - in the direction of decreasing hydrostatic head. 

Exposure - contact of a living thing with a chemical or physical 
agent. Exposure is expressed as the amount of the agent available 
at the exchange boundaries of the living thing (e.g., skin, lungs, 
gut) and available for absorption. 

Ferrous - of or containing iron. 

Filtrate - the portion of filtered material that passes through the 
fllter. 

Fission Products - the large variety of smaller atoms, including 
cesium and strontium, left over by the splitting of uranium and 
plutonium. Most of the atoms are radioactive, and decay into their 
isotopes. There are more than 200 isotopes of 35 elements in this 
category. Most of the fission products produced in the United 
States are found in spent nuclear fuel and high-level waste. 

Fission - the splitting of a heavy nucleus into two approximately 
equal parts, accompanied by the release of large amounts of energy • 
and generally one or more neutrons. 
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Appendix B - Glossary of PRS Terms 

Flasflpoint - the lowest temperature at which the vapor of a 
combustible liquid can be made to ignite momentarily in air. 

Gamma Ray - high-energy, short wavelength electromagnetic 
radiation emitted from the nucleus of an excited atom. Gamma 
rays are identical to X-rays except for the source of emission. 

Gamma spectroscopy- system consisting of detector, associated 
electronics, and a multichannel analyzer that is used to analyze 
samples for gamma-emitting radionuclides. 

Gamma-emitting radionuclide • radionuclide that emits gamma 
rays. 

Gas Chromatography - a method for the separation and analysis 
of complex mixtures of volatile organic and inorganic compounds. 

Guideline Values (GV)- risk-based media-specific contaminant 
concentrations derived for specific carcinogenic risk levels (i.e., 
104 , 1 o·s, 1 <r) and noncarcinogenic chronic and subchronic effect 
levels (i.e., hazard quotient of 1) that are applicable to land 
use/exposure scenarios likely to occur at a specific site. GVs are 
intended to be used as an internal site evaluation/prioritization 
decision-making tool for project managers, risk assessors, and 
others involved in making risk assessment and risk management 
decisions during site characterization and remediation. They are 
not final or stand-alone decision making-tools. Once accepted by 
the Core Team, GVs can be used as a screening tool (for sites with 
adequate characterization data) to rapidly assess the potential for 
"no further assessment" decisions. GVs are initial guidelines; they 
do not establish that cleanup is warranted to meet these goals. 

Guideline Criteria - A phrase used in the PRS Recommendations. 
Guideline Criteria are the "standards" for which the PRS data are 
evaluated to reach a recommendation decision. They consist of 
Mound risk-based guideline values, regulatory limits, Mound 
ALARA goals, and protective soil screening levels. 

Half-life- the time for a quantity of radionuclide. i.e., its activity, 
to diminish by a factor of a half (because of nuclear decay events, 
biological elimination of the material, or both). 

Halogen- any of a group of five chemically related nonmetallic 
elements that includes fluorine, chlorine, bromine, iodine, and 
astatine. 
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Appendix B- Glossary ofPRS Terms 

Halogenated - to combine with or subject to the action of a 
halogen. 

Ha2:ard Quotient - the ratio of a single substance exposure level 
over a specified time period (e.g., subchronic) to a reference dose 
(see definition below) for that substance derived from a similar 
exposure period. 

Ha2:ard Index - the sum of more than one hazard quotient for 
multiple substances and/or multiple exposure pathways. The 
Hazard fudex is calculated separately for chronic, subchronic, and 
shmter-duration exposures. 

• 

Ha2:ardous Waste- as defmed in 40 CFR 261, any solid waste; 
concentration; or physical, chemical, or infectious characteristics 
that may II ( 1) cause, or significantly contribute to, an increase in 
mortality or an increase in serious irreversible or incapacitating 
reve:rsible, illness; or (2) pose a substantial present or potential 
hazard to human health or the environment when improperly 
treated, stored, transported, disposed of, or otherwise managed ... II • 

Heatvy Industry (Mound Construction Worker) Scenario- This 
scemario characterizes risks from contaminant exposures to persons 
who work outdoor construction at the property eight (8) hours per 
day for 250 days per year for 25 years. An outdoor construction 
worker may be assumed to ingest and inhale greater amounts of 
soil/sediment and dust than the Mound Office Worker Scenario. 
The construction worker may also bathe or shower daily in the 
wat~!r from a well on the property, and inhale small amounts of 
water vapor while showering. Occupational exposure to surfac.e 
water by the outdoor worker may be infrequent and is estimated by 
the 1~ecreational exposure to surface water. The exposure duration 
will be 5 years rather then the default value of 25 years. This was 
agre:ed to by DOE, OEP A and Region V USEP A. 

Hot Spot - area of radioactive contamination of higher than 
average concentration. 

Ino1rganic - involving matter other than plant or animal. 

Ionilzing Radiation - any radiation capable of displacing electrons 
from atoms or molecules, thereby producing ions. 
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Appendix B - Glossary of PRS Terms 

Isotope - a variation of an element that has the same atomic 
number but a different weight because of the number of neutrons 
it carries. Different isotopes of an element may exhibit distinctly 
different radioactive behaviors. 

Linear Energy Transfer (LET) - a measure of the rate of energy 
absorption, defmed as the average energy imparted to the absorbing 
medium by a charged particle per unit distance. 

Liquid Scintillation - laboratory method used to determine the 
amount of radionuclides that emit low-energy beta radiation. It can 
be.adapted to measure alpha radiation. 

Low Level (Waste)- waste that contains radioactivity and is not 
classified as high-level waste, transuranic waste, spent nuclear fuel, 
or some by-product material. 

Magazines - places for storage, esp. of ammunition. 

Maximum Contaminant Levels (MCLs) -The National primary 
standards (40 CFR 142) consist of contaminant-specific standards 
known as maximum contaminant levels (MCLs). MCLs are 
enforceable drinking water standards that apply to specific 
contaminants that EPA has determined to have adverse effects on 
human health above a given level. 

Medium - the solid, liquid, or gas that serves as a carrier of the 
analytes of interest. 

Metallurgical - of or pertaining to the science or technology of 
extracting metals from their ores, of purifying metals, and of 
creating useful objects from metals. 

Mound 2000 Process - Process consistent with CERCLA where 
emphasis is placed on evaluating small areas called potential 
release sites. This process focuses the environmental restoration 
efforts and results in a more rapid clean-up. 

National PoUutant Discharge Elimination System (NPDES) - is 
the national program for issuing, monitoring, and enforcing permits 
for direct discharges. The Clean Water Act (CW A) established the 
NPDES permit program under Section 402 of the Act to implement 
the regulations, limitations, and standards promulgated pursuant to 
Section 301 , 304, 306, 307, 308, and 403 of the CW A for point 
source (direct) discharged. The NPDES program is implemented 
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under 40 CFR 122-125. NPDES permits contain applicable 
effluent standards (i.e., technology-based and/or water quality
based), monitoring requirements, and standard and special 
conditions for discharge. The NPDES program is administered by 
EPA and by State agencies authorized by EPA to administer a State 
Program equivalent to the Federal NPDES program. Regardless of 
whether the States are authorized to administer the Program, they 
may establish more stringent requirements than those contained in 
the Federal Program. 

Nuclide - atom specified by its atomic weight, atomic number, and 
energy state. A radionuclide is ·a radioactive nuclide. 

• 

Operable Unit - means a discrete action that comprises an 
incremental step toward comprehensively· addressing site problems. 
This discrete portion of remedial response manages migration, or 
eliminates or mitigates a release, threat of a release, or pathway of 
exposure. The cleanup of a site can be divided into a number of 
operable units, depending on the complexity of the problems 
associated with the site. Operable units may address geographical 
portions of a site, specific site problems, or initial phases of an • 
action, or may consist of any set of actions performed over time or 
any actions that are concurrent but located in different parts of a 
site. 

Overburden - the soil, rock, and other naturally occurring material 
overlying the bedrock. : · 

Parts per million (ppm) - unit measure of concentration 
equivalent to the weight/volume ratio expressed as mg/L. 

Percolate- to move slowly through a porous material. 

PETREX - soil gas analysis method to determine if certain 
compound families are present underground in the tiny spaces 
between the soil. 

pH - measure of the hydrogen ion concentration in an aqueous 
solution. Acidic solutions have a pH from 0 - 6, basic solutions 
have a pH > 7, and neutral solutions have a pH equal to 7. 

Piezometer - instrument used to measure the potentiometric 
surface of the ground water. Also, a well designed for this purpose . 
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Polychlorinated Biphenyl (PCB) - any of several organic 
compounds that are commonly used in industrial applications. 
PCBs are environmental pollutants which tend to accumulate in 
animal tissues. 

Polymeric - of or pertaining to any of the numerous natural and 
synthetic compounds of usually high molecular weight consisting 
of repeated linked units, each a relatively light and simple 
molecule. 

Polynuclear aromatic hydrocarbons (PAHs) - highly reactive 
compounds consisting of hydrogen and carbon atoms arranged in 
multiple rings. 

Potential Release Site (PRS) - An area where sampling data or 
knowledge of historic or current use indicates that the site may 
have had releases of radioactive and/or hazardous material. 

Preliminary Remediation Goal (PRG) - chemical-specific 
concentration goals for specific media and selected land-use 
conditions at CERCLA sites. They provide remedial design staff 
with long-term targets to use during analysis and selection of 
remedial alternatives. 

Quality Factor (Q) - the principle modifying factor that is used in 
deriving the dose equivalent (H) from absorbed dose (D); chosen 
to account for the relative biological effectiveness (RBE) of the 
radiation in question, but to be independent of the tissue or organ 
under consideration, and the biological endpoint. For radiation 
protection purposes, the quality factor is determined by the linear 
energy transfer (LET) of the radiation. 

Radioactivity - the property or characteristic of radioactive 
material to spontaneously "disintegrate" with the emission of 
energy in the form of radiation. 

Radiochemistry - the aspects of chemistry connected with 
radioouclides and their properties, with the behavior of minute 
quantities of radioactive materials by means of their radioactivity, 
and the use of radioouclides in the study of chemical problems. 

Radioisotopes - radioactive isotopes . 
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Radionuclide - unstable nuclide capable of spontaneous 
transformation into other nuclides by changing its nuclear 
configuration or energy level. This transformation is accompanied 
by the emission of photons or particles. There are several hundred 
known radionuclides, both artificially produced and naturally 
occurring; radionuclides are characterized by the number of 
neutrons and protons in an atom's nucleus and their characteristic 
decay processes. 

Raffinate - the portion of a liquid that remains after other 
compounds have been dissolved by a solvent. 

Rare Earth Element - any of the series of very similar metals 
ranging in atomic number from 57 through 71. 

• 

Recreational Scenario - the recreational scenario characterizes 
potential exposure to someone who visits the property (e.g., the 
park) for 4 hours a day, 52 days per year (i.e., 1 day per week) for 
30 years (including 6 years as a child). T-he person is assumed to 
ingest a small amount of soiVsediment in the park, inhale small 
amounts of dust from the soiVsediment, and be externally exposed • 
to possible radiation from the soiVsediment. In addition, the park 
visitor is assumed to wade or play in surface water on the property 
4 hours per day, 52 days per year for 30 years, and ingest 
(accidentally drink) small amounts of water while wading or 
playing. 

Recreational Cleanup Guideline - a cleanup guideline developed 
using the recreational scenario. 

Reference Dose • the Environmental Protection Agency's preferred 
toxicity value for evaluating noncarcinogenic effects result from 
exposures at Superfund sites. 

Regulatory limit - a level or concentration that shall not be 
exceeded. Based on regulation. 

Relative Biological Effectiveness (RBE) - a factor used to 
compare the biological effectiveness of absorbed radiation doses 
due to different types of ionizing radiation. 

Release Block - A contiguous tract of the Mound property that is 
designated through the Mound 2000 Process for release at a • 
specific point in time. 
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Removal Site Evaluation Process - The decision making process 
for the cleanup of Mound. Informally known as the Mound 2000 
Process. It is consistent with the Federal Facilities Agreement 
(FFA) and CERCLA as defined in the National Contingency Plan 
(NCP). It uses the Release Block concept instead of the Operable 
Unit System, in which Potential Release Sites are identified and 
evaluated. 

Removal Action- short-term immediate actions taken to address 
releases of hazardous substances that require expedient response. 

Residual Risk Evaluation (RRE) - A risk evaluation of the health 
risks within a Release Block after all PRS have been declared to be 
NF A. A RRE will be conducted for each Release Block prior to 
transfer of the Release Block from DOE to another party, to ensure 
that future users of the land will not be exposed to contaminant 
levels that would pose unacceptable risks. 

Risk Based Guideline Values- in developing GVs. target risks for 
chemicals and radionuclides of concern are identified Risks are 
usually expressed as a probability of adverse effects associated with 
exposure to contaminants. For carcinogens, these probabilities are 
expressed as excess cancer incidence over a human lifetime, which 
is the probability of an individual having one case of cancer above 
the normal background cancer rate observed in the general 
population. In the development of the Mound Risk-Based 
Guideline Values, concentrations were calculated corresponding to 
incremental lifetime cancer risk of 104

, 10·5, and 1 <r, which are 
within the EPA target risk range of 104 to 100. A cancer risk of 
104 to 1<r indicates a probability of one chance in 10,000 to one 
chance in 1 ,000,000, respectively of an individual developing 
cancer. For noncarcinogenic effects, a concentration is calculated 
that corresponds to a Hazard Quotient of 1, which is the level of 
exposure to a chemical from significant exposure pathways in a 
given medium for the human population, including sensitive 
subpopulations, that are likely to be without an appreciable risk of 
deleterious effects during a lifetime or portion of a lifetime. 

Risk - the probability or likelihood of an adverse effect. 

Scenario - is a combination of exposure pathways used to model 
conceptually the potential conditions, events, and processes that 
result in exposure to individuals or groups of people . 

11 of 14 



Appendix B - Glossary of PRS Terms 

Screening - rapid, qualitative, or semi-quantitative on-site 
measurements. 

Seep- area, generally small, where water percolates slowly to the 
land surface. 

Sluiceway- a man made channel for water with a gate to regulate 
flow. 

Soil Screening Level (SSL) - A chemical concentration in soil 
below which there is no concern under CERCLA for ingestion, 
inhalation and migration to groundwater exposure pathways, 
provided certain conditions are met. 

Solvent - a liquid capable of dissolving another substance. 

Source - point or object from which radiation or contamination 
originates. 

Spoils - disrupted or disturbed material such as soil. 

Stable - not radioactive or not easily decomposed or otherwise 
modified. 

Stakeholder - a shareholder or interested party in any enterprise. 

Supernatant - portion of a liquid above settled material in a tank 
or other vessel. 

Threshold Limit Value (TL V) - an allowable exposure 
concentration averaged over a nonnal8-hour workday or 40-hour 
workweek. 

Toxic - having the ability to injury or interfere with a life process 
when coming into contact with it. 

Toxicity - the effect of a specific quantity or dose of a specific 
toxin (chemical) has on a living organism. 

Toxin- a substance which can cause injury or interferes with a life 
process when one comes into contact with it. 

• 

• 

Upper 95 Percent Confidence Interval - estimate of the standard 
deviation of the measurement or counting process taken to the 95% • 
confidence limit ( +2 standard deviations from the mean). 
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USEP A Target Risk Range - a cancer risk in the range of 104 to 
10-6 is the target range that the United States Environmental 
Protection Agency (USEPA) bas defined acceptable. This indicates 
a probability of one chance in 10,000 to one chance in 1,000,000, 
respectively, of an individual developing cancer. 

USEPA Maximum Contaminant Level - under the Safe Drinking 
Water Act (SDWA) there are chemical-specific risk-based 
standards for 30 toxic compounds, including 14 compounds 
adopted as RCRA Maximum Concentration Limits, for which 
enforceable standards for public drinking water systems (40 CFR 
141.11 - 141 .16) have been adopted. 

Verification Sampling - sampling performed to test the accuracy 
or cenainty by comparison; sampling performed to substantiate. 

Volatile Organic Compounds (VOCs)- broad range of organic 
compounds, commonly halogenated, tha! vaporize at ambient, or 
relative low, temperatures (e.g., acetone, benzene, chloroform, and 
methyl alcohol) . 

Waste Transfer System (WTS) - system at the Mound site that 
was used to transfer liquid wastes from the Special Metallurgical 
(SM) and Plutonium Processing (PP) Buildings to the Waste 
Disposal (WD) facility. This system consisted of two (2) 
underground transfer lines (approximately 5100 feet total) and a 
350 square foot building (Building 41 containing two (2) 3500 
gallon tanks and a pumping system. 

X-ray Fluoroscope - laboratory instrument used to measure the 
characteristic x-rays to determine the amount of an x-ray emitting 
radionuclide. The instrument is used to detect metals . 
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What one is trying to find out 
about a site, as well as how 
accurate one wants the results, 
the amount of money available 
for studying the site, and the 
applicable regulatory 
requirements all are factors 
which drive the type of sampling 
and analysis methods used. 

Preliminary sampling - screening 
or a preliminary assessment of 
the extent and magnitude of 
contamination. Preliminary 
sampling is a reference to either 
a sttategy or methods that have 
restraints on their use through 
either less stringent quality 
assurance or less formal 
procedures like lack of survey 
locational data. 

Characterization sampling - a 
more detailed definition of the 
extent and magnitude of 
contamination. 

Supplementary sampling -
confirms or provides more 
information about the extent or 
magnitude of contamination. 

The ability of an analytical 
method to measure a 
contaminant must be appropriate 
to the sampling objective. For 
certain contaminants, EPA 
requires the use of specific 
analytical methods sometimes 
referred to as "standard" 
methods. 

Sampling and analysis methods are generally chosen based on the 
objective of the sampling, the nequired accuracy of the data, the cost 
of obtaining the data, and by regulatory requirement. Generally, 
there are three types of sampling: preliminary, characterization, and 
supplementary sampling. The objectives of environmental sampling 
are broadly divided into e:xploratory or monitoring goals. 
Exploratory sampling is designed to provide preliminary information 
about the site or material being analyzed. Monitoring is intended to 
provide information on the variation of specific analyte 
concentrations over a period of 1time or within a specific geographic 
area. 

Preliminary sampling methods (sometimes referred to as screening 
or seeping) are desired to determine the extent and magnitude of 
contamination and the variatio:ns in contaminant levels within the 
affected areas. Preliminary sampling methods are simple, less 
expensive methods. They can be useful to indicate areas of concern 
which would be investigated by more complex and more expensive 
methods to characterize contamilnation. In other words, preliminary 
sampling methods provide preliminary assessments of site 
conditions, and provide information to classify the site into affected 
and unaffected areas. 

Characterization sampling is a s1trategy performed to more precisely 
define the extent and magnitude of contamination. Characterization 
is typically concentrated on tb.ose portions of the site which are 
known to have been or are suspected of having been affected by site 
operations. 

Sometimes, supplementary sampling or resampling also is desirable. 
It may confirm particularly critical findings and clarify any 
uncertainties that were discovered earlier. 

Selecting the analytical methods is an important part of the planning 
process. For example, the sensitivity of an analytical method directly 
influences the volume of samplte necessary to measure constituents 
(analytes) at a needed minimum detection or quantification level. 
EPA requires the use of specific analytical methods for 
characterizing certain contaminants. The methods applicable to 
various classes of contaminants: as seen in the PRS evaluations are 
discussed briefly below . 
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PETREX is one type of 
screening tool that can tell you :t' 
contaminants are high relative t;> 

other areas but it cannot tell you 
quantitative results for specific 
c hemicals. PETREX is measured 
in units of ion counts. 

Soil Gas Measurement is similar 
to PETREX, but it is a more 
complex methoq. Soil Gas 
Measurement is measured in 
units of part per miUion (ppm). 

X-ray Auorimetry is a sampling 
method for measuring inorganic 
chemical contaminants (metals). 
X-ray induced emissions are 
measured in ppm. 

Sensitive analysis of inorganic 
chemical contaminants can be 
accomplished in the laboratory. 
Results can be obtained in the 
parts per billion (ppb) range. 

Organic Chemical Contaminants are materials such as alcohols, 
paint thinners, fuel oils, degreasers, and pesticides. A simple, 
sensitive and relatively inexpensive sampling method to detennine 
the presence of these materials is called PETREX. It can determine 
if certain compound families are present underground in the tiny 
spaces between the soil particles. It uses a gas analyzer called a mass 
spectrometer to detect a large variety of organic chemicals and to 
indicate their presence by reporting numbers on a relative scale in 
ion counts. PETREX cannot detennine how much (i.e., mg of 
contaminant per kilogram of soil gas) of a specific compound (i.e., 
trichloroethene) is present in the soil gas or in the soil. PETREX 
results can be used as a screen to identify areas where relatively 
elevated ion counts (concentrations) of compound families are 
located. These areas can then be further evaluated by more complex 
methods to provide information on which to base a decision. 

A more complex field sampling method is Soil Gas Measurement in 
which the nonadsorbed organic gases or co~pounds between the soil 
particles are collected and analyzed. The concentrations are reported 
as quantities of contaminant relative to the quantity of soil and 
contaminant mixture, usually parts of contaminant per million parts 
of mixture and reported in units of parts per million (ppm). 

Laboratory sample analysis is more complex, accurate, time 
consuming and expensive. Samples are analyzed in an analytical 
laboratory. With soil sampling, the sampling depth can be from the 
surface to very deep depending on the depth of bedrock, physical 
obstructions, or the capability of the equipment to drill a hole into 
the earth and enable the intact removal of the sample. 

I norganic Chemical Contaminants are metals such as arsenic, 
beryllium, mercury, and lead in the environment. A field survey 
(sampling) method for these materials is X-ray Auorimetry. It is a 
measure of X-ray induced emissions with a portable X-ray 
fluorescent emissions detector. Contaminant concentration is 
determined and reported in units of parts per million (ppm). 

Laboratory sample analysis is the most accurate method for inorganic 
chemical contaminant measurement. In the laboratory, contaminant 
concentrations can be determined and reported in units of parts per 
billion (ppb). 
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Each radionuclide emits a 
characteristic energy or series of 
energy levels or intensities. 

Alpha, beta, and gamma 
radiation are measured at the 
Mound site. Each PRS may 
have one or more of these types 
of radiation present in varying 
amounts. It is dependent on the 
source of contamination present 
at the PRS. 

Gross radiation measurements 
cannot distinguish one 
radionuclide from another. 
Radionuclide specific analyses 
are used to characterize an area. 

A FIDLER is used to detect low
energy gamma emitting 
radionuclides. A FIDLER soil 
survey is used as a screening 
mechanism to identify the 
distribution of surface deposits 
of low-energy gamma emitting 
radionuclides. It cannot identify 
what radionuclides are present. 

At the Mound Soil Screening 
Laboratory gamma spectroscopy 
is performed. Although still 
considered a screening method 
or preliminary assessment it 

Radiological Contaminants are materials, such as tritium, thorium, 
plutonium, polonium, radium, and uranium in the environment. 
These materials are also referred to as radionuclides. A radionuclide 
is an unstable form of an element which undergoes radioactive 
decay. The product nuclide may also be radioactive. The decays 
occur !Until a stable nuclide (non-radioactive) is the end-point. The 
rate at which a radioactive substance decays is a constant for each 
radionlllclide. The fundamental law of radioactive decay is that each 
pure, radioactive species is characterized by the fraction and type of 
its panticles decaying during a given unit of time. 

Envir01nmental radiation at the Mound includes X -rays, gamma rays, 
electrons, positrons, and alpha particles. Each radionuclide emits a 
characteristic energy or series of energy levels or intensities. For 
example, tritium is an electron emitter. 

Gross radiation measurements should not be used for 
characterization as it cannot distinguish -.one radionuclide from 
another. Characterization should be done using radionuclide specific 
analys1es. However, gross radiation measurements can be useful in 
determining the general activity levels. For example, a field survey 
(samplling) method to establish the presence of gamma emitting 
radioactive materials is the use of a portable gamma detector on the 
surface of soils. The presence and location of areas with gamma 
emittimg radioactive materials can be established this way for further 
investigation and evaluation. 

A systematic survey of the surface soils throughout an area 
associated with contamination due to low-energy gamma emitting 
radionuclides can be conducted using a Field Instrument for 
Detection of Low Energy Radiation (FIDLER). This provides a 
screeniing mechanism for the distribution of surface deposits of 
radioactivity for lower energy gamma emitting radionuclides and 
indicates where soil samples should be collected. This type of 
survey cannot identify which radionuclides are present or the 
concentration of the contaminants. It can quantify the intensity of the 
low-energy radiation present. 

Radiological Soil Screening (alpha or gamma spectroscopy) is 
perforrned in the laboratory with weighed amounts of soil placed in 
a specific geometry and in a stable atmosphere. This screening 
providt!S indications of certain radionuclides such as plutonium-238 
and thorium-232 only. Soil screening is usually done after field 
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provides indications of certain 
radionuclides such as 
plutonium-238 and thorium-232. 
Results are reported in pCi/g. 

More precise measurement using 
gamma spectroscopy and alpha 
spectroscopy can be achieved 
using specific analytical 
measurement procedures. 
Specific radionuclides can be 
identified and measured with 
confidence. These are more 
complex, time consuming, and 
expensive analytical methods 
that are used for characterizing 
an area. 

Ion Counts = Number of 
responses to ions of a particular 
molecular weigl\t range. 

Concentration = measured 
quantity of contaminant per 
amount of soil or water. 

survey instrument data, such as FIDLER data or other data, indicate 
increased activity. PRS gamma spectroscopy data were also 
available for evaluation in many cases. Gamma emissions from 
gamma emitting radionuclides in the soil are counted directly using 
sodium iodide thallium activated crystals, lithium-drifted gennanium 
diodes or hyper-pure germanium type detectors. Different 
analytical protocols will allow for the identification and 
quantification of radionuclide contaminants of concern. 

PRS alpha spectroscopy data were also available for evaluation in 
some cases. Alpha spectroscopy can identify a wide variety of 
radionuclides in soil. This technique is most sensitive and can 
quantify alpha emitters at very low concentrations. However, 
laboratory preparation of soil samples is necessary, lengthy, and 
relatively expensive. 

Units of Measurement 
Concentrations of chemicals are reported in_ various units, depending 
on customary expressions, convention, or in some cases regulation . 

PETREX data are given in "ion counts," meaning that the gas 
analyzer recorded so many responses to ions of a particular 
molecular weight range. All organic chemicals in that weight range 
are counted so it cannot discriminate between specific organic 
chemicals but it can differentiate between different organic chemical 
classes. The numbers are non-specific and only indicate the relative 
magnitude of organic species. 

Laboratory analytical data are reported in concentrations of measured 
quantities per amount of soil or water. Most of these analyses are 
confidently reported in milligrams per kilogram of soil {mg/Kg) or 
milligrams per Liter of water (mg/L). A kilogram of soil or a liter of 
water is 2.2 pounds. A milligram is one one-thousandth part of a 
gram (a dime weighs a gram). The milligram per kilogram is usually 
simply called parts per million (ppm). 

Frequently analytical methods are so accurate that they can report 
micrograms per kilogram (soil) or per liter (water), (i.e., J.!g/Kg). 
This is one one-millionth part of a gram per kilogram (1000 grams). 
This unit is pans per billion (ppb). 
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Ppm and ppb are concentrations. 
These units are commonly seen 
in PRS organic and inorganic 
characterization results used to 
precisely define the extent and 
magnitude of contamination. 

Standards are known 
concentrations of a contaminant 
or chemical sub~tance. They are 
used to calibrate detectors or 
analytical equipment so that 
reliable sample results may be 
obtained. 

Radiation concentration results 
are expressed in terms of the 
Curie. This unit is unique to 
radiation. 

pCilg is a unit for radionuclide 
concentration; the measured 
quantity of radionuclide per 
amount of soil or water. 

11100 =parts per hundred or percent, as in 10 g/Kg 

1/1 ,000,000 =parts per million (ppm), as in mg/Kg 

111,000,000,000 =parts per billion (ppb), as in f.lg/Kg 

To aid the reader in understanding these units, ppm and ppb, are 
put into approximate money, time, length, and volume 
perspectives: 

Units ppm ppb 

Money $0.011$10,000 $0.011$10,000,000 

Time 1 min/2 yrs 1 sec/32 yrs 

Length 1 "/16 miles 1"/16,000 miles 

Volume ldrop/65 quarts - 1 drop/65,000 quarts 

Chemical or radiation detectors are calibrated to standards whose 
concentrations are known. Thus, the response of the detector can 
be associated with certainty to the concentration of the standard 
and the response can be extrapolated to express intermediate 
concentrations. 

Radiation concentrations are expressed in unique terms. The 
important criterion is the amount of radiation emitted by the 
radionuclide. Each radionuclide emits radiation at a different rate 
(i.e., reference its half-life). The number of atoms of a nuclide in 
a gram is dependent on its atomic weight. The physical standard 
unit is the Curie. The Curie is defined, for any radionuclide as a 
source, as that quantity of radionuclide that is disintegrating at a 
rate of 37 billion disintegrations per second (3.7 x 1010 

disintegrations per second). It is common in physics, chemistry, 
and medicine to use subunits or multiples of units to describe 
either very small quantities or very large quantities. In 
environmental assessment, the picocurie is most often used. One 
picocurie is one trillionth of a Curie. Another often seen unit is 
one thousand picocuries or nanocurie . 
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The picocurie = 111 o-12 Curie 

= 
1 Curie 

1,000,000,000,000 

or 1 pCi: a source showing 3.7 x 10·2 disintegrations per second 
(0.037 disintegrations per second, or just over 2 per minute). 

The nanocurie = 1110.00 Curie 

= 1 Curie 
1.000,000.000 

or 1 nCi: a source showing 3.7 x 101 disintegrations per second 
(37 disintegrations per second). 

Disin1tegrations either occur or they do no~. They cannot be 
fractional. If the source strength is one picocurie, then there will 
be ont~ disintegration every 27 (1/.037) seconds, on the average . 
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Appendix D - Guideline Criteria Documents 

In order to consistently assess 
PRSs, PRS data must be evaluated 
against the same set of 
"standards." The set of 
"standards" that was used for all 
PRS assessments with potential 
soil contamination is known as 
Guideline Criteria. 

Guideline Criteria are chemical or 
contaminant specific and 
environmental media (i.e., soil, 
water, air) specific concentration 
values. They are "standard" 
concentration values that are 
compared with PRS data. These 
"standard" concentration values 
fall into one of four categories: 

1) Guideline Values (GVs), 
2) Regulatory Limits, 
3) ALARA goals, or 
4) Screening Values for Soil as 

related to soil gas levels. 

GVs, ALARA goals, and 
screening values are risk-based 
screening tools only. They are not 
cleanup values. 

Some contaminants are known to 
cause cancer. These contaminants 
are called carcinogens. The risk 
associated with carcinogens was 
examined over an incremental 
range. A "standard" concentration 
value was obtained for each 
carcinogenic contaminant at each 
risk level for each applicable 
medium. 

Some contaminants are not 
associated with cancer, but can 
cause harmful effects. These 
contaminants are called 
noncarcinogens. 

A "standard" concentration value 
was obtained for each 
noncarcinogenic contaminant for 
each applicable medium. 

Guideline criteria is a phrase used in the PRS Recommendations. 
Guideline criteria are the "standards" for which the PRS data are 
evaluated to reach a recommendation decision. 

The guideline criteria are found in the PRS Comparison Values 
table (Attachment 01) and consist of Mound risk-based Guideline 
Values (GVs), regulatory limits, and Mound ALARA goals. 
Protective soil screening levels are also part of the guideline 
criteria, but do not appear in the PRS Comparison Values table 
(Attachment Dl) because they are referred to only if soil GVs are 

exceeded. Protective soil screening levels are found in Attachment 
04. Each of these components is explained below with reference 
to detailed information on how they were developed. . ; 

Risk-based Guidelines Values 

Explosives, lnorganics, Organics, and Radionuclides in 
Different Media 

PRS data are compared directly with risk-based GVs developed 
specifically for the DOE's Mound site. GVs are risk-based media
specific contaminant concentrations derived for specific 
carcinogenic risk levels (e.g., 104

, 10·5, 10-6) and noncarcinogenic 
risk (Hazard Quotient= 1). However, they do not establish that 
cleanup i~ warrameu to meetlhese goah. Risks are expressed cc, 

probabilities of adverse effects associated with exposure to 
contaminants. 

For carcinogens, these probabilities are expressed as excess cancer 
incidence over a human lifetime, which is the probability of an 
individual having one case of cancer above the normal background 
cancer rate observed in the general population. For Mound GV s, 
concentrations were calculated corresponding to incremental 
lifetime cancer risks of 104

, w-s. 10-6. A cancer risk of 104 to 10-6 
indicates a probability or likelihood of one chance in 10,000 to one 
chance in 1,000,000, respectively, of an individual developing 

cancer. 

For noncarcinogenic effects, a concentration was calculated for a 
chemical contaminant that corresponds to a Hazard Quotient of 1. 
A Hazard Quotient of 1 is the level of exposure to a chemical from 
significant exposure pathways in a given medium for the human 
population, including sensitive subpopulations that are likely to be 
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GVs were developed using an 
accepted EPA model called Risk 
Assessment Guidance for 
Superfund Methodology or RAGS 
for short. Mound data needed for 
the model was obtained from 
various Mound documents (see 
Reference List - Attachment D6). 

For detailed information on how 
GVs were developed for the 
Mound. refer to ~e Risk-Based 
Guideline Value Report (see 
Attachment 06). 

The Core Team makes PRS 
recommendations. It is a muJti
organizational team that reaches a 
joint recommendation concerning 
the status of a PRS. 

without an appreciable risk of harmful effects during a lifetime or 
portion of a lifetime. 

The GVs for the Mound site were developed by using Risk 
Assessment Guidance for Superfund (RAGS): Volume 1- Human 
Health Evaluation Manual, Part- B, Development of Risk-Based 
Preliminary Remediation Goals (EPA, 1991). The development of 
the GVs required the following site specific data: (1) media of 
potential concern, (2) contaminants of potential concern, and (3) 
probable land use. This type of information was obtained from the 
RifFS for Mound Operable Unit 9/Sitewide Work Plan (DOE, 
1992a), the RifFS for Mound Operable Unit/Sitewide Preliminary 
Baseline Risk Assessment (DOE, 1992b), the Draft Work Plan for 
Environmental Studies in the Vicinity of the Mound Plant 
(ASTOR, 1993), and the conceptual site model developed for the 
Mound Site. 

The GV methodology is used for the deyelopment of risk-based 
media-specific contaminant concentrations that can be used as a 
risk-based screening tool to rapidly identify potential contaminants 
of concern, determine the need for future evaluation or to confirm 
that a site is a likely candidate for "NO FURTHER ASSESSMENT 
(NF A)." A detailed explanation of the development of the GV s for 
the Mound Site is found in Section 3.0 of the Risk-Based Guideline 
Values Report (DOE, l995c). 

Generally, the GVs are compared to media-specific (i.e., water, 
soil, air) maximum contaminant concentrations. Concentrations 
exceeding the GVs may verify that a site is a potential health 
concern requiring FURTHER ASSESSMENT (FA) or a 
RESPONSE ACITON (RA). Generally the Core Team, consisting 
of the EG&G MAT Environmental Restoration (ER) group, 
USEPA, OEPA and DOE consider sites that have no contaminant 
concentrations exceeding the GVs to be NO FURTHER 
ASSESSMENT (NF A) sites and further activities can be limited 
appropriately. Because the GVs can be used as a basis for 
proposing NO FURTHER ASSESSMENT (NFA), sites considered 
for NO FURTHER ASSESS!\ffiNT (NF A) based solely on the use 
of the GVs should have adequate site characterization data 
(historical or current). 
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GVs are risk-based for specific 
carcinogens and noncarcinogen 
effect levels that are appropriate to 
land use/exposure scenarios likely 
to occur at the Mound site. Likely 
exposure scenarios identified for 
the Mound site are 
ConstrUction/Mound Employee 
and Commercial/Office Worker 
scenarios. Risk at different levels 
(1~. 10·5, 10~) were considered 
for carcinogenic effects. One risk 
level (Hazard Quotient of l ) was 
considered for noncarcinogenic 
effects. 

The table of PRS Comparison 
Values (Attachment D1 ) contains 
the values representing the most 
conservative risk level ( 10~) for 
carcinogenic effects, the risk level 
equal to a Hazard Quotient of 1 for 
the noncarcinogenic effects, and 
where applicable. regulatory limits 
and ALARA goals. 

GYs, ALARA goals, and 
screening values were developed 
specifically for the Mound site. 
Regulatory limits are non-site 
specific values which cannot be 
exceeded. If Mound ALARA 
goals are established, then they 
take precedence because they take 
into consideration regulatory 
limits, technology, cost, etc. 
Otherwise, regulatory limits, if 
established, take precedence. 
They are the law. 

Background values were examined 
to put risk levels into perspective. 
Applicably background levels are 
found in Attachment D2. 

Specifically, GV s from the Construction/Mound Employee 
Exposure Scenario (Category 4) and the Commercial/Office 
Worker Exposure Scenario (Category 5), found in Appendix A of 
the Risk-Based Guideline Values Report (DOE, 1995c), were 
considered in the selection of specific GV s applicable to the PRS 
evaluations. 

A scenario is a combination of exposure pathways used to model 
conceptually the potential conditions, events, and processes that 
result in exposure to individuals or groups of people. DOE, its 
regulators, and stakeholders agree that the future use of the Mound 
property will be commercial/industrial use. The above scenarios 
were selected because they represent reasonable exposures in a 
commercial/industrial setting. 

For carcinogenic contaminants, GV s at the 10-4, 10·5 10~ risk levels 
for different media (i.e, soil, water, etc.) were considered. For each 
contaminant, the applicable risk levels_ from each Exposure 
Scenario (Category 4 and 5) were compared with each other. The 
most conservative GV was selected and compiled in a table known 
as the PRS Comparison Values (see Attachment Dl). There were 
some exceptions made for soil and groundwater. When there was 
a regulatory limit or an As Low As Reasonably Achievable 
(ALARA) Mound goal, then it took precedence. For example, the 
ALARA Mouna goa! for plutoruum-238 in soH tS 25 pCilg. This 
value took precedence over the plutonium-238 GV of 5.5 pCilg for 
soil. Based on the Mound ALARA Pu-238 soil evaluation, soil 
concentrations of less than 25 pCilg cannot be reliably detected in 
the field with current technology. Exceptions are noted on the 
PRS Comparison Values table with specific regulatory explanation 
in the footnotes. 

For ground water Maximum Contaminant Levels (MCLs) were 
used in the PRS evaluation process for comparison with PRS 
ground water data. A MCL is a chemical specific drinking water 
limit with a concentration which the USEP A declares to be safe. 

PRS soil data are also compared against available soil background 
concentrations. Background data are used to put risk levels into 
perspective. Available soil background concentrations for 
radionuclides, anions, inorganics, and pesticides/PCBs were 
submitted to DOEJMB in July 1995 (see Attachment D2). These 
values were used in the PRS evaluation process as soil background 
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Screening values for soil gas 
appear separately (see Attachment 
03). They are applicable only 
when GVs are exceeded and are 
designed to protect groundwater 
resources. 

Soil gas GVs were developed and 
compared with soil GVs. 
Simtianues and diiferences can be 
identified in Attachment 03 and 
0 4, respectively. 

concentrations. These values were calculated from the data 
collected in the OU9 Soils Investigation from locations designated 
for background samples. Section 5, Appendix J, and Appendix K 
of the OU9 Background Soils Investigation Soil Chemistry Report 
(DOE, 1994d) provides a description of the calculations and the 
process used to develop these numbers. The specific background 
values used to compare PRS soil data with are also shown on the 
PRS Comparison Values table (see Attachment Dl ). 

Soil Gas Data 

Soil gas readings taken as part of the Reconnaissance Sampling 
Report - Soil Gas Survey and Geophysical Investigations, Mound 
Plant Main Hill and SMIPP Hill (DOE, 1993c) were used in the 
PRS screening process to identify potential release sites that may 
present a potential soil contamination problem from volatile 
organics. These soil gas values were compared with soil gas 
concentrations that are known to be below any regulatory or health
based level of concern. 

The applicable soil gas GVs were based on the Mound Plant 
Construction Worker exposure scenario at the 10-6 risk level (for 
carcinogens) of Hazard Quotient of 1 for noncarcinogens. 
However, Protective Soil Screening Levels were also developed 
because there 1s a pocenual for some oi the organic comarninants 
to leach into the ground water. Potential ground water 
contaminants were considered in the development of Protective 
Soil Screening Levels. A "Mound Plant Soil Screening Level" 
paper, Attachment 04, identifies the applicable soil gas GVs and 
explains how they were calculated. Comments on the paper are 
found in Attachment D5. 

For all of the chemicals identified in the soil gas survey, the 
calculated soil screening level soil concentrations were below the 
standard GVs. The calculated soil screening level soil 
concentrations are more conservative than the "standard" soil GV s 
and therefore they were used as the basis for PRS soil gas 
calculations. 
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Appendix D - Guideline Criteria Documents 

The "Comparison of Actual Soil Gas Values with Calculated 
Acceptable Soil Gas Values" paper (EG&G MAT, 1996a), 
Attachment D3, contains details on how either the soil GVs or the 
Protective Soil Screening Levels can be used to convert soil 
concentrations to soil gas concentrations. Then these calculated 
soil gas concentrations can be compared to the actual observed soil 
gas values. For a PRS evaluation, if the soil gas readings are below 
the calculated soil gas readings values, then one can conclude that 
there is no threat to the ground water from the PRS. The 
"Comparison of Actual Soil Gas Values with Calculated 
Acceptable Soil Gas Values" paper (EG&G MAT, 1996a) also 
contains a table which identifies the typical chemicals that are 
detected with soil gas sampling, the calculated acceptable soil 
screening level value, and the calculated acceptable soil gas reading 
(see Attachment D3) . 
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Attachment Dl 

PRS COMPARISON VALUES 

!Guideline 1Soil I SOli Ground Water 
CHEMICAL Value BACKGROUND I OTHER lmcl 

lmg/kg mglkg 1mg/kg tmq/1 

E.xplosaves I I I I 

HMX 1.10E+<MI I I 

PETN ~ I 
ROX I 2701 I I 
lnorganics I I I 

AJum~num I 19,0001 I 
Antimony 851 0.006 
Arsenic 641 8.6 0.05 
Barium 1.50E+<MI 180 2 
!Beryllium 0.7 1.3 1 0.004 
Bismuth 
Bromate I 0.01 
cadmtum (Diet) 2101 2..11 I 0.005 
calCium I I 310.0001 I 
Chloramtne I • 
Chloride 1071 
Chlorine I I I I • 
Chlorine dioxide I I I o.a 
Chlorite I 1 
Chromium Iii 2.10E•051 20 

. 
0.1 

Chromium VI 1.10E+031 20 0.1 
Cobalt 18 ,., ___ 

281 1.3 
Cyanide 4.30E+031NO I 0.2 
Fluonde I 6.71 I • 
Iron I 35,0001 
Lead I : ~I 4001 0.01 5 
UthiUm I 281 

m I 40,0001 
Manganese (Diet) 2.70E+041 1,4001 

Mercury 641 I 0.002 

'''"' 27 
Nic:UI 4.30E+031 32 0.1 
Nltnlte I 281 10 
Nitrite 281 1 
Potassium I 1,9001 

seleniUm 0.05 

Silver 1.10E+031 1.71 
SOdium 2401 
Sulfate 150 500 
Tllal6ium 0.481 0.002 
nn 20 
Vanadium 1.50E+031 25 
Zinc 8.40E+041 140 

-cFR 192.12 (5 pCllg to 15 em. 15 peug below 15 em) 
ANY VALUE IN THE SOIL OTHER COWMN IS 
REGULATORY AND TAKES PRECEDENCE 

-cFR 192..•1 (5 pCVg to 15 em. 15 pCVg below 15 em) 
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Attachment DJ 

PRS COMPARISON VALUES 

.Guideline tSoil !SOil Ground Water 

CHEMICAL !Value I BACKGROUND I OTHER lmcl 
Jmglkg ·mgJkg JmgJtcg tmgJJ 

Orgamcs I I ! I 

2,3,7 ,8--TCOO (DioXIn) 0.001 1 0.00000003 
2,4,5-TP 0.05 
2.4-0 0.07 
4,4'-000 4.21 
4,4'-00E 9 4.31 I 
4,4'-00T 91 13 
Ac:enaphthytene I 
Acetone I 2.10E+041 
[Adipate (diethythexyl) 0.4 
Alachlor 58 0.002 
Aklicarb 0.007 
Aldicarb sulfone 0.007 
Aldicarb sulfoxide I 0.007 
Aldrin 
[Alpha chlordane 
l.&w .. a.AHC 

Anthracene 6.40E+041 
Aloctor 1248 0.381 I 
Alodor 1254 4.3 
Aloctor 1260 3.85E-D1 1 -

Alrazme 0.003 
Benzene 8.9 0.005 .. 
Benzo(a)anthracene 4.10E+OOI 
Benzo(a)pyrene 4.10E-01 1 0.002 
Benzo(b)fluoranthene 4 .1 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 41 
Benzoic Add 8.50E+051 I 
Beta-SHC 1.651 I 
bis(2-Ethythexyt)phthalate 215 
Btomodichloromethane (THM) 4.30E+031 o.oa 
Bromoform (THM) 0.08 
Bulanone 2- (methylethytketone -MEK) 9.30E+031 
Butyt benzyl Phthalate 4.30E+04 
camoturan 0.04 
C&rbon Disulfide 2.80E+021 0.005 
camon tetraChloride 4.60E+OO 0.005 
CNorat hydrate 0.06 
ChlorUane 0.002 
CNorodibromomethane (THM) 0.08 
CNoroethane 160 

I"""T ...... "e 410 
Cresols 
Ollapon 0.2 
Qi.n-butytphthalate 2.10E+04 

halate 4.30E+031 
Olbenz(a.h}anthracene 4.1oe-o1 r 

ANY VALUE IN THE SOIL OTHER COLUMN IS 
REGULA TORY AND TAKES PRECEDENCE 

•cFR 192.12 (5 pCilg to 15 em, 15 pCilg below 15 an) 
-cFR 192.41 (5 pCilg to 15 em, 15 pCilg betow 15 an) 
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Attachment Dl 

PRS COMPARISON VALUES 

tGuidehne tSoil !SOil Ground Water 

CHEMICAL I Value !BACKGROUND I OTHER lmc:l 
tmg/kg mg/kg lmg/kg 1mg11 

Olbromocnlorometnane 35.51 I 

Olchloroacetic acid 0.06 
Dichlorobenzene m- 0.6 
Dichlorobenzene o- I 0.6 
Dichlorobenzene p. I 0.075 
Olchloroethane 1.1- (1.1-DCA) 7.8 
Oic:hloroethane1 .2- (1 .2-DCA) 3.2 0.005 

Olchloroethene 1 .1- (1 ,1-0CE) 0.007 
Olchloroethene 1.2-ciS- (1.2-<:ls-OCE) 0.07 
Olchloroethene 1.2-trans- (1,2-trans-OCE) 4.30E+031 0.1 
Olchloromethane 3951 0.005 
Olchloropropane 1.2- 0.005 

Dieldrin 1.85E-Q1 
OlethV1 benzene. 1.4 
OlethV1hexyl phthalate (PAE) 0.006 

Olnoseb 0.007 
OlobromOdlloropropane (DBCP) 0.0002 

Olquat 0.02 
Endosulfan I (alpha) NO 
Endosulfan II (beta) 
Endosutfan Sulfate NO 
Endothall 0.1 

Endtin NO 0.002 

Endlin Aldehyde NO 
Endrin Ketone NO I 
Ethyt benzene 4 .80E-01 1 0.7 
EthYlene dibromtde (EDB) I 0.00005 
Aucnnthene 8.50E+031 
Gamma Chlordane NO 
Gamma-BHC (Undane) NO 

e 0.7 
or NO O.O()(M 

Heptachlor epoxlde NO 0.0002 
Hexachlorobenzene 0.001 
Hexachlorocvdopentadiene NO I 0.05 

Hexane 91 
Hexanone2-
ldeno(1.2.3-(:d)pyrene 4.1 
liiOOhorone 3.15E+03 

Und8ne 0.0002 
lor 30 0.04 

rMiffiYi iodide 
_,,,, 2-Pentanone 4- 7.00E+021 

alene 2- I 
Methytphenol 4- 1.10E+031 
Monochlorobenzene 0.1 
~iphenylamine 600 

(Vydate) 0..2 

-cFR 192.12 (5 pCUg to 15 em. 15 pCUg below 15 em) 
ANY VALUE IN THE SOIL OTHER COWMN IS 
REGULA TORY AND TAKES PRECEDENCE 

-cFR 192.41 (5 pCUg to 15 em. 15 pCUg below 15 em) 
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PRS COMPARISON VALUES 

!Guideline 1Soil 1S0il Ground Water 
CHEMICAL I Value 'BACKGROUND I OTHER I mel 

lmglkg mgJkg 1mg/kg Jmg/1 
Pentacnloropnenol I 251 I I 

Pentacnloroptlenol I I 0.001 
Phenol I 1.30E+OSI 
Pldoram I 0.5 
Polychlorinated biphenyls so 0.0005 
IPyrene 6 .• 0E+031 
Stmazme 0.00. 
,_,, ....... I 0.1 
Tetrachloroethene (PCE) 2.10E+031 0.005 
Toluene 2.50E+021 1 
rroxaptlene NO 0.003 
ITrtbromometnane 3.7SE+021 
Tr1chloroacetic acid 0.06 
TrtchlorobenZene 1.2.4- 0.07 
fTr1chloroethane 1.1.1- (1 .1.1-TCA) 0.2 
Tr1chloroethane 1.1.2- (1 .1.2· TCA) I I I 0.005 
Tr1chloroethene (TCE) .1 0.005 
Ttk:htorofluoromethane 7.30E+021 
Trtchotoromethane (Chlorotonn (THM)) 3.11 0.08 
Vinyl cntoride I 0.002 
Xylene I • . 30E+OSI 10 
Radionuctides pCI/g I pCUg IPCUL 

.. 227+0 1 0.4 
.,., .. m-241 4.85 1.2 
Blsmuth-207 0.1751 1200 
cesium-137+0 0.461 0.421 120 
CObalt~O I 0.1 I o400 
Plutomum-238 5.5 0.131 I 1.6 
Plutonium-239 5.5 0.18 1.2 
Plutonium-240 5.5 0.181 12 
Redium-226+0· 0.14 2 5115 4 
Slrontium-90+0 3 0.721 40 
lborium-228+0. 0.851 1.515115 I 16 
Thorium-230• .. , 1.9f5115 T 12 
Tborium-2~ 501 1 .• 15115 2 
TrttiUm 2.35E+a.l 1.6 20000 
Uranium-233 371 20 
lkanium-234 37.51 1.1 20 
Uranium-235+0 3.351 0.11 24 
uranwm-238+0 11 1 1.2 24 
Potusium-40 I 37 

-cFR 192..12 (S pCIIg to 15 em, 15 pCIIg bekJoN 15 em} 
ANY VALUE IN THE SOIL OTHER COLUMN IS 
REGULA TORY AND TAKES PRECEDENCE 

--cFR 192.•1 (5 pCIIg to 15 em. 15 pCI/g bekJoN 15 em) 
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Attachment D2 

Proposed Mound Background Concentrations for 
Chemicals in Soils 

1 of6 



Attachment D2 

• 

This page intentionally left blank • 

• 
2 of6 



• 

• 

Attachment D2 

Radionuclide Background Values fc;>r 
Comparison to Mound Plant Soils 

Americium-241 
Bismuth-207 
Bismuth-21 0 

° Cesium-137 
Cobalt-SO 
Plutonium-238 
Plutonium-239/240 
Potassium-40 
Radium-226 
Strontium-90 
Thorium-228 
Thorium-230-
Thorium-232 
Tritium 
Uranium-234 
Uranium-2351236 
Uranium-238 

o" 

Maximum 
Valueo(pCVg) 

Badtgrouno• 
Value (pCUg) 

Not detected in any sample Not deteded in any sample 
Not detected in any sample Not deteded in any sample 
Not detected in any sample Not detected in any sample 

0.73 0.42 
1.01 Note 1 
0.25 
0.32 
37.9 
2.95 
21.9 
2.13 
2.44 
1.69 
8.28 
1.16 
0.12 
1.29 

0.13 
0.18 

37 
2 

0

• 0.72 
1.5 
1.9 
1.4 
1.6 
.1.1 

0.11 
1.2 

Note 1: The background value could not be computed due to the large number of non-detects 
• 

0 
0 

.. in the sample set 

• Upper 95% Sample Tolerance Umit 

• -From Regional Soils Investigation 
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Attachment D2 

Anion Background Values for Comparison 
to Mound Plant Soils 

ChJoride 
Auoride 
Nitrate/Nitrite 
Sulfate 
TOC 

Maximum 
Value (mg/kg) 

116 
18.3 
30.9 
196 

40.300 

Background• 
Value (mglkg) 

107 
6.7 
26 

150 
28.000 

Note 1: The background value could not be computed due to the large number of non-detects 
in the sample set. 

• Upper 95% Sainple Tolerance Umit 

-From Regional Soils Investigation 
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Attachment D2 

Inorganic Background Values for Comparison 
to Mound Plant Soils 

Maximum Baaground* 
Value (mg/J<g) Value (mg/J<g) 

Aluminum 71 ,000 19,000 
Antimony Data Rejected Data Rejected 

·Arsenic 11 8.6 
Barium 250 180 
Beryllium 2.4 1.3 
Bismuth 38 Note1 
Cadmium 3.2 2.1 
Calcium 260,000 310,000 
Chromium 32 20 
Cobalt 29 19 
Copper 43 26 
Cyanide Not detected in any sample Not detected in any sample 
Iron 53,000 35,000 
lead 85 48 
Uthium 28 26 
Magnesium 56,000 40,000 
Manganese 1,700 1,400' 
Mercury 0.15 Note 1 
Molybdenum 31 27 
Nickel 50 32 
Potassium 2,400 1 .•. 900 
Selenium 0.59 Note 1 
Silver 5.1 1.7 
Sodium 400 . 240 
Thallium 0.47 0.46 
11n · 23 20 
Vanadium 31 25 
Zinc 740 140 

Note 1: The background value could no~ be computed due to the large number of no~-detects 
in the sample set · · 

• Upper 95% Sample Tolerance Umit 

- From Regional Soils Investigation 
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Attachment D2 

Pesticides/PCB Background Values for Comparison 
to Mound Plant Soils 

Maximum 
Value (mglkg) 

BacKground• 
Value (mg/kg) 

4,4-000 21 4.2 
4,4-00E 39 4.3 
4,4-00T 65 13 
Aldrin Not deteded in any sample Not deteded in any sample 
Alpha chlordane Not deteded in any sample Not deteded in any sample 
Alpha-BHC Not deteded in any sample Not deteded in any sample 
Arochlor-1016 Not detected in any sample Not deteded in any~ample 
Arochlor-1221 · Not deteded in any sample Not deteded in any sample 
Arochlor-1232 Not deteded in any sample Not deteded in any sample 
Arochlor-1242 Not detected in any sample Not deteded in any sample 
Arochlor-1248 Not deteded in any sample· Not deteded in any sample 
Arochlor-1254 Not deteded in any sample Not deteded in any sample 
Arochlor-1260 Not deteded in any sample Not deteded in any sample 
Aroclor-1254 65 58 
Beta-BHC Not deteded in any sample Not deteded in any. sample 
Delta-BHC Not deteded in any sample Not deteded in any sample 
Dieldrin Not deteded in any sample Not deteded in any sample 
Endosulfan I (alpha) Not deteded in any sample Not deteded in any sample 
Endosulfan II (beta) 1.9 Note 1 · · · 
Endosulfan Sulfate Not deteded in any sample Not deteded in any sample 
Endrin Not deteded in any sample Not deteded in any sample 
Endrin Aldehyde Not deteded in any sample Not deteded in any sample 
Endrin Ketone Not deteded in any sample Not deteded in any sample 
Gamma Chlordane Not deteded in any sample Not deteded in any sample 
Gamma-BHC (Lindane) Not deteded in any sample Not deteded in any sample 
Heptachlor Not deteded in any sample Not deteded in any sample. 
Heptachlor Not deteded in any sample Not deteded in any sample 
Heptachlor Epoxide N~ deteded in any sample Not detected in any sample 
Methoxychlor • · 50 30 
Toxaohene Not deteded ·in any samole Not deteded in any samole 

Note 1: The background value could not be computed due to the large number of non-detectS 
in the sample set. 

• Upper 95% Sample Tolerance Umit 

-From Regional Soils Investigation 
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Attachment D3 

COMP ARI~~ON OF ACTUAL SOIL GAS 
VAL UE:S WITH CALCULATED 

ACCEPTABLE SOIL GAS VALUES 
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Attachment DJ 

SCREENING POTENTIAL RELEASE SITES BASED ON SOIL GAS 
READINGS 

Soil gas readulgs can be utiliud in the PRS scrcerung process to idenufy potenual release sues that may present a potential 
soil contaJJUnauon problem for volatile organics. The sod gas survey that was conducted at Mound as pan of the 
.. Rec:oruwssancc: Sampling Repon-Soil Gas Survey and Geophysicallnvesugauons.. Mound Plant Main Hill and SMIPP 
Hilf' invesugated 8 volatile compounds. The coru:enuauons of these compounds in the vapor phase within the pore spaces 
of the soil can be correlated to the acrua.l soil contaminant cooc:entrations by uulizing a method developed by ICF Kaiser 
Engineers. This technique bas been used with US EPA Region IX approval at a large Superfund stte conramiruuM with 
many of the same chemicals found at relatively low levels in soils at the Mound Plant 

1bc soil concentration can be estimau:d from the soil gas values by the following equation: 

a • (Cg!Pb)•(( Pb • Kd I H] + {pw I H] + [pt -pwiJ 

wbere 

Cg coocenuauon of volatile cheaucal concerurauons as soil vapor m nglml 
Pb Bulk density of the soil in g/mJ 
Kd soil/water panition coefficient 1D ml/g 
H Dimensionless Henry's Law Constant 
pw wa&er filled porosity 
pc total porosiry 
Ct WJCt soil coocc:ntration in nglg or uglkg (ppb) 

The t.cchnjquc that Mound Plant will use for sc:reeuing a PRS is to compare the soil gas values obtained at a PRS with soil 
PI cooc::cnuations that are lcnown to be bdow any regulalory or health based level of concern. The risk based gujcleline 
values for tbe Mou.od Plant (DOE. Dec:cmbes 1995) soils are based upon 10"' risk levels or a hazard index of 1. Tbc:se 
values correspond to direct soil exposure to persons whose activities place them at the highest nsk. in panicular inhalation 
aad ingestion by a Mound Plant construction worlcer. 

Another potential exposure path must be considered. however. The potenual for some of the organic contaminants to leach 
into ground water must be considered in developing protective soil screening levels. A .. Mound Plant Soil Screening Level" 
paper explains the calc:ularion of soil screening levels. For aU of the chemicals tJw lhe soil gas survey identified. the 
calculaled soil screening level soil conc:entrations are below the standard guicieline values. therefore they are more 
coaservativc and are appropriate to be used as the basis for the soil gas calculations. 

By re-arraDging the equation. and using cithc:z- the soil guiddioe values or the soil scn:cning levels as the target soil 
coocc:ouation. a soil gas coDCCDttation can be caJculaled; this caJculalcd soil gas cooccnuation can be compared 10 Lbc 
aaual observed soil gas values: 

. c,- (Pb-CtY((Pb•KdiH] + {pwiHJ + (pt-pwfl 

Tbe values of the soil specific and cbcmlc:al parameterS for this equation are summanzed as follows: 

Pb 
pw 
pt 
foe 

Srl0/96 

1.6 
0.15 
0.0 
0.02 

Bulk deusity of the soil in g/ml 
water filled porosity 
toea! porosity 
fraction organic material in soil (used in develop~ng the SSL values) 

3 of 4 



Attachment D3 

Typlc:at c:hemiC&Is tttat.,.. oeCIIC-.cl wun sotl gas samoung are: I 
NAME H !Kd Calculatac:l AcupQble IC.CUiaiM Acc.DUible Calc;ulatea Ac:c.pQble 

I SoU ScrMntnCJ Le'Nf Value tSolll Gas Reacalng SoU Gas Rudlnq 
lmllg mg/kg (ppmJ nalmt jppb 

Toluene 2.52E-011 3.421 22.06 1 56E+031 41..00 
1 1 Otcholoretnane tOCAl 2.36E-011 0.71 5.70 1 61E+03 3NOOO 
Tri~o~CTCEl 4.35E-011 2.24 0.07 1.26E+01 2AOO 
111 T ric:Horoetnane ITCA) 7.83E-011 2.2 3.01 9.46E+02 17~ 
T,.,..1 .2 Oic:Hon>etheue IOCE) 2.29E-011 1 0.70 1.41E+02 35700 
0.1.2 Oic:Horoetnet• eCCE) 1.85E-01 I 2.78 0.31 1.97E+01 5000 
F~11 NA INA 
F~113 NA INA 
Tenc:nlon>etnet• IPCE) 7.09E-011 2. 78 0.09 2.13E+01 3100 

aa-aot available 

IF THE son. GAS READING IS BELOW THE VALUES IN THE CALCULATED SOD.. GAS READING 
COLUMN (SHADED), THEN THERE IS NO TIIREAT TO GROUNDWATER FROM THIS PRS. 

The sou scn:ening level values are c:alculated using the Soil Screening Methodology. The Potential Release Site is assumed 
to be more than 100 IDdUS from a potenual drinking water source with an aquifer tbidaless of IS meters and a source size 
of 10 meters. The hydraulic gradient is assumed to be 0.01 which is consetVative for most of the Mound Plaut PRSs. In 
special instances where the PRS lies less than 100 meters from a potential drinlcing water source.. or the hydraulic gradient 
is much less than 0.01 . new SSL values and new acceptable soil gas values will be caJc:u.lated for that particular PRS . 

sn.o/96 
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Attachment D4 

STANDARDIZED EQUATIONS BASED UPON USEPA SOU.. SCREENING GUIDANCE FOR 
THE SOU.. TO GROUND WATER MIGRATION PATHWAY 

A CONSERVATIVE FATE AND TRANSPORT MODEL WHICH IS DEPENDENT UPON SOURCE 
TERM SIZE. AQUIFER THICKNESS. GRADIENT. AND I>ISTANCE TO POTENTIAL RECEPTOR TO 
DETERMINE DU..UTION WITHIN GROUNDWATER. NO CHEMICAL ADSORPTION WITHIN THE 
AQUIFER IS CONSIDERED. 

PURPOSE OF SOll. SCREENING LEVELS (SSL) FOR MOIUND 

Tbc primary purpose of SSLs is to define a level in soil below w:hicb no further study or action would be required. 
Soil screening level calculations are a necessary pan of evah~ating potential release sites (PRS) to determine 
whether residual soil contamination poses a threat to ground watJ:r. nus method is a screening method which will 
identify any PRS that exceeds a soil screening level concentration. Due to the conservative assumptions. any PRS 
that does not exceed the SSLs can be considered a non-problem with regard for potential leaching of contaminants 
into ground water. This method is designed to be a conservati\re method and is not a full contaminant fate and 
transpon analysis. The assumptions involved are conservative. lbut site specific. If soil concentrations exceed the 
calculated levels, additional more detailed site-specific contan!Linant fate and uanspon models will be used to 
detennine whether remedial action is n.ecded.. 

The Mound plant is assumed to continue in an industrial/office parlc type of land use. Bedrock ground water 
within the Mound Plant propeny boundaries will be evaluated to residential standards and MCLs where it migrateS 
across the property boundary towards credible potential receptors or where it may flow into the Buried Valley 
Aquifer (BV A). It is assumed that there will be no production of bedrock ground water within the site boundaries 
due to relatively low well specific capacities that would not suppon industrial activities . 

DEVELOPMENT OF SOU.. SCREENING LEVELS (SSL) FOR MOUND 

The soil screening equations for the migration to the ground vvater pathway are developed to identify chemical 
concentrations in soil that have the potential to contaminate grotmd water. Migration of contaminants from soil to 
ground water can be thought of as a two-stage process: ( 1) the release of contaminants in soil leachate and (2) the 
transpon of the contaminant through the underlying soil and aquifer to a receptor well. The equations consider 
both of these fate and tran.spon mechanisms in developing SSL:s that are protective of human health through the 
migration to ground water pathway. To be used for early PRS evaluation. the methodology needs to be easily 
applied. 

Soil ScremiDg Lnel (SSL): a chemical concentration in soil lbelow which there is no concern under CER.cr..A 
for ingestion. inhalation. and migration to ground water exposun: pathways, provided cenain conditions are met 

Simple Site-Specific Method: standardized equations to calculate SSLs with easily obtained site-specific data. 

Direct illcestioa aad iohaJatioa of soil volatiles aad fugitive du.su: 
Tbe Soil Screening framework differs from a site-specific estimate of risk in that the exposure equations and 
models are run in reverse to back-<:alculate to an "acceptable level" of contaminant in soil. Toxicity criteria are 
used to ddinc the acceptable level: a level corresponding to a 104 risk for carcinogens and a hazard quotient (HQ) 
of 1 for non-carcinogens. The concept of back-<:alculating to aJil acceptable level in soil was presented in RAGS 
Part B (US EPA. 1991). This is the method utiliz.ed to obtain the: current Mound Plant PRGs (DOE. 1994). 

Micntioa to gnJUDd water: 
For the migration to the ground water pathway, SSLs are back-<:alc:ulaled from acceptable ground water 
c:oncentrlltions which are maximum contaminant levels (MO.S), or health-based limits (HBLs) calculated at the 
target risk levels. There are two pans to the ground water migration pathway: 
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1. Leaching from the soil into the ground water immediately below the source term. 

2. Contaminant fate and transpon to the potential receptor. Depending upon site-specific conditions the 
receptor may be ~nsidered to be at the source term or at some distance down gradient. The results of 
the model will be a dilution factor which will be used to modifY the back-calculated soil 
concentrations. 

ASSUMPTIONS FOR SOU. TO WATER LEACHING 
I. There is no allowance for chemical degradation or volatilization. The source does not decrease in 

concentration over time. This assumption is conservative, especially for the small sites at Mound. 

2. 

3. 

4 . 

s. 

6. 

Adsofl'lion is linear with cona:ntration. nus is valid for low concentrations (e.g. in the low ppb range) of 
most chemicals and for halogenated hydrocarbons. polynuclear aromatic hydroca.rbons. benzene aDd 
cblorinatcd benzenes at higher ~ncenuations. 

The soil and pore water concentrations are at equilibrium with respect to adsorption. nus assumption is 
conservative. The ~ncentratlon in the pore water will be less than predicted by the calculations if 
equilibrium conditions are not meL 

Adsorption is reversible and instantaneous. This is conservative as desorption is usually a slower process 
than adsorption and some chemicals may never completely desorb. 

Soil contamination extends from the swface to the water table. In realitv the source often does not extend - . 
to the water table. This is a conservative assumption 

Tbc pocential receptor well is within the plume. 

ASSUMPTIONS FOR GROUND WATER MIGRATION AND DU..UTION 
1. No chemical dispersion is accounted for. This is conservative in that chemical concentrations will be over 

estimated by these equations. 

2. No adsorption wilhin the aquifer in accounted for. nus is conservative as the chemical concentrations 
will be over estimated. 

3. Mixing is due only to horizontal trasnpon and dilution by infiltrating rain water. Flow is assumed to by 
laminar aDd follows Darcy's Law. If Darcy assumptions are incorrect and flow becomes turbulent. the 
mixing is more complete than would be predicted by the equations. 

4. The aquifer is assumed to act as an equivalent porous media. On the scale of transport at Mound., the 
fraaurcd bedrock will not have preferential fracture transport pathways. 

The equations incorporaiC a staDdard linear equilibrium soillwaJcr partition equation to estimate contaminant 
reJease in soil leachate (equations J &: 2) and a simple water-balanc:e equation that calculates a dilution factor to 

account for dilution of soil leachate in an aquifer (equations 2 &: 3). The dilution factor represents the reduction in 
soil leachate contaminant coocxntrations by mixing in the aquifer, expressed as the ratio of leachate concenuation 
to the concentration in ground water at the receptOr point (receptor well or point of compliaDcc). 

Simple PRS or Release Block SSLs are back calculat.cd from acceptable ground water concentrations (i.e . non-zero 
MCLs). First the acceptable ground water concentration is multiplied by the dilutioolancnuation factor (OAF) to 
obtain a target leachate concentration. For example, if the OAF is 10 and the acceptable ground water 
c:oocenttation is 0.05 mg/L, the target soil leachate concentration would be 0.5 mg/L. Tbc panition equation 

• 

• 

(equation 1) is then used to calculate the total soil conc:cntration or soil screening level (SSL) corresponding to this • 
soil leachate concenttation. 
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1.0 SOU.. LEACHING 

Utilizing the calculated guideline \'aJues for ground water (acceptable water concentration) from HAZWRAP. a 
corresponding soil concentration or soil screerung level (SSL) can be calculated from: 

wbcre 

Parameter 
c. 
K.t 
ew 
ea 
H 

Pb 
K... 
foe 

SSL = C .. {~ + (9,. + (9.B'))/p.) (Equatioa 1) 

~-K-. ,_ (Equation l) 

Definition 
target soil leachate. Acceptable water concentration • OAF 
soil-water panition coefficient <Koc • C... for organic chemicals) 
saturated porosity 
air filled porosity 
Henry's Law constant • 41 (0 for metals and radionuclides) 
dry soil bulle density 
soil organic caJbonlwater partition coefficient 
fraction organic carbon in soil 

1.0 DU..UTION/ATI'ENUATION 

Units 
mg/L 
l.Jkg 

kg/L 
l.Jkg 

As contaminants in soilleacbate move through the soil and ground water, they are subjected to physical, chemical. 
and biological processes that tend to reduce the evenruaJ contaminant concentration at the receptor poinL The 
processes include adsorption onto soil and aquifer media. chemical transfonnation. biological degradation. and 
dilution due to mixing of the leadw.e with ambient ground water. Tile reduction in concentration can be 
exptesscd by the OAF. which is defined as the ratio of contaminant concentration in soil leachate to the 
concentration in ground water at the n:ceptor point. The OAF is used to back-calculate the target soil leachate 
concentration from an acceptable ground water concentration. 

This simple site-specific model addresses only one of these dilution-attenuation processes: contaminant dilution in 
ground water. A simple equation. broken into two pans for ease of use. derived from geohydrologic water-balance 
relationships is used. This simplit)ing use of only growtd water dilution is used for several reasons. 

First. the assumption that the source will last infi.njtely, results in aJ1 subsurface adsorption sites being eventually 
filled and no longer available to anermate contaminants. Second. soil contamination is assumed to extend to the 
water table. eliminaring attenuation processes in the unsaturated zone. Finally, chemical specific biological and 
cbemical degradation rates are not known for many chemicals and where they an: known there is a wide range in 
values. 

MIXING ZONE DEPTH (d) 

Ouc aspect of the model is the determination of the depth that a contaminant leachate will mix in the aquifer. This 
is called the mixing zone depth and it is dependent upon the rainfall infiltration rate. the length of the source term 

parallel to the ground water flow direction. the horizontal distance to a potential ground water receptor, and the 
hydraulic gradienL The mixing zone depth equals the thickness of the sanuated ponion of the aquifer if mixing is 
completely effective. This can occur if the aquifer is relatively thin and the distance to the potential receptor is 
relatively great. 
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Parameter 
L 
d, 
K 

d • (0.0112(L+~)1)o.s + d.(l - exp((-io(L+x,))!Kid.J} 

Definition 
source length parallel to ground water flow 
aquifer thickness 
hydraulic conductivity 
hydraulic gradient at the source 
horizontal diSWlCC to recep«>r 
infiltration rate 

Units 
m 
m 
mly 
mlm 
m 
mly 

Attachment D4 

(Equation 3) 

Equation 2 assumes that the mixing depth cannot exceed the thickness o_f the alJuifer. The equation is composed of 
two terms. The fim term relates vertical mixing due to horizontal ground water flow. the second term relates the 
dowoward infiltration component due to rainfall recharge. 

For Mound we assume that ground water contaminants from potential release sites that overlie the bedrock will be 
governed by this equation. This IDlXing zone depth equation is appropriate for use at PRSs that directly overlie the 
BV A. however the distance to the receptor must be assumed to be 0 m. 

Once the mixing zone depth has been calculated. the actual dilution-attenuation factor (OAF) is calculated from 
the following equation: 

DAF • 1 + KicVIIIL (Equation 4) 

wbc:re the parameterS are the same as in equation 2 and d =the mixing zone depth (equation 3). 

Equation 3 incorporates the result of the calculated mixing zone depth with the volume of water that is traVerSing 
be:Deatb the contaminant site. This is the effective dilution that occurs in the alJuifer. This dilution could be as low 
as a factor of 1 if it is assumed that a receptor well is located within the leachate at the source term. 

Tbe caJculated DAF sbaU be multiplied by tbe acceptable soil leachate concentration (back caJculated from 
MCLs or risk derived concentrations) to obtain t.be target soilleacbate concentration (C.). Tbe target soil 
leadlate concentration is utilized ia equation 1 to obtain tbe site specific SSL 

Additional dilution takes place wben the migrating contaminant joins the BV A. It is reasonable to assume that any 
well that a rcsidcnt installs for drinking water in the BV A is unliltcly to located exactly at the edge of the BV A. 
This additionaJ mixing that will take place is aot accounted for in this SSL model. Tbe assumption that the 
potential receptor is at the exact edge of the BV A, where the aquifer is too thin for a productive weU is 
conservative. 
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SITE SPECIFIC DATA VALUES 

These equations require site specific data for: 

Parameter Definition SMIPP Hill Main Hill 
top soil top soil 

L soun:e len2th oara.Uel to IO"'UDd water flow 4S 4S 
d. aquifer thickness (D()E 1994) 10 lS 
K hvdraulic conductivitv@Q_E 1994) S2 S2 
i tmlraulic uadient at the source site specific site 
X,. horizontal distance to rea:ptor site specific site 
in infiltration rate (ScbaiJbawn & Frost 1988) O.lS O.lS 
K.t soil-water partition coeffi.cient CK.,. • foe for organic chemicals) chemical S'PCcific chemical SPeCific 
e. sanuatcdporosity O.lS O.l S 

a. air filled porosity 0.28 0.28 
H Hemv's Law constant • 41 (0 for metals and radionuclides) chemical S'PCcific chemical specific 

Pb drv soil bulle densitv l.S u 
K.x soil orunic carbon/water panition coefficient chemical specific chemical specific 

foe fraction ornnic carbon in soillDOE Mound Plant Database l 0.02 0.02 

son. POROSITY AND DENSITY DETERMINATION 

Although the soils at Mound rarely extends completely to the aquifer, a conservative asswnption is that the soils do 
cxtCDd to the aquifer, providing a larger potential source that can desorb contaminants into the ground water. 

The determination of the average soil pH is 7.4S from the Mound Plant site specific soil database. 

The Mount Plant surface soils are typical of loam type soils. The foe from the Mound Plant soil database is 2.0%. 
There are no site specific values obWned for the soil bulk density or porosity. The default values that USEPA 
(USEPA. 1994) provides will be used in these equations. 

HYDRAUUC GRADIENT DETERMINATION 

Tbc hydraulic gradient for a given PRS will be determined from neaJby wells, or will be determined to be the same 
as tbc slope of the topography (or bedrock in fill areas) at the PRS location. 

DISTANCE TO A POTENTIAL RECEPTOR 

The distance to a potential rcc:eptor will be determined to be along the ground water flow direction until ground 
water ei1COUD1ClS the edge of the BV A. The Mound Facility Bouuda.ry may be determined to define the di.Aanc:e to 
a potcutial receptor if it is deemed possible that a down gradient potcDtiall'CCq)tor well may be installed at or oear 
the sitc bouodary. 

SOURCE LENGm PARALLEL TO THE GROUND WATER FLOW DIRECTION 

The size of the potential source can be quite variable. For PRS evaluation pwposes. a length of 45 meters will be 
used wbid1 corresponds to a 1/2 acre potential source area. Soil chemical concentrations for this half acre area will 
be avaaged. For some PRS's, the size is known to be substantially less. and the CXII~nding smaller value will 
be used in the equations. 
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CHEMICAL SPECIFIC PARAMETERS (B and K_) 

The values of Hand K.,. are from the Technical Background Document for Soil Screening Guidance (USEPA. 
1994). Although this draft document states that this docum.ent should not be cited or quoted. personal 
coDUDIIIIication with Roben Truesdale ofRTI indicates that these values may be used in the equations. 

~ ~ -It&:- ... .,· ·~- 1 ""' I "' • -· llt.lr.r"- -..... _4. B 
lo~~.,.,., 7.54E.03 5846 0.2 1169.2-

1 E•l3 0 0. ~ - 3,6 
I Aldrin 4 )3 ~ o.: 18! .6 -

4 )3 18' 31 .4 0.007 
.... 1C )16 1- 147· !S2 -

1 !54 ,_ 892~ 1' J4 - 0.00073 
,,.,.,. ..... 1 !60 1- 44255~ .2 8851 1.4 - 0.00001" 

2.24E.01 Ei6 0 .2 13.2 0.005 
ra)a~ ... n .......... 1.48E-o4 272847 0 .2 54569.4 0.007 
l k'lflnt l ? £0':1!;:::.1\d 882588 0.2 176517.6 0.007 

:Add 1.37E.05 1- 0.2 1- 140 
"!A"! .nc; 749569 0.2 149913. 0.0002 

li.2 .... 1 ,,...,..,, 8.77 E-o4 76 0.2 15.: 1-
lis( 2-ett'IVI h exy1 3 4 : ~ 94361 0.2 18872. 1-

..... temane 1.30E.01 54 0.2 10.8 0.08 
., £;?1;:../l? 97 0.2 19.4 0.08 

Ao,._ ~ c;~.n. 5 0.2 11-

Butyl benZyl t"! ... -··" 7. A~i;:..ll<i 15975 0 .2 3195 1- 7.3 
le 8.12E.()5 2441 0.2 488.2 1-

~- .. fi- 5~21E.01 52 0 10.4 1- 0.033 
w.IJUilll1 '""-' t I OC.""V\1 187 0 37.4 0.005 
wo .... ._ ... _ 2.; r3E.03 61155 0 12231 0.002 

.......... • A~.M 41 0.2 8.2 ,_ 

Chluou.._ ".,,_..., 1.79E.01 213 0.2 42.6 -
ICho ... uwou• "'''!u' ~'"-" '"'"" 1.02E.01 72 0.2 14.4 0.08 

1_.§5_E.01 47 0.2 9 .4 0.08 
...r 6.811:: 0.2 -

lf"l 4.96E.05 312425 0.2 62485 - 0.0046 
I DOD ., 0':1!;:::.1\.d 84937 0.2 16987.4 
lODE c; OR!;:..Il~ 108469 0.2 21693.8 0.00017 
DOT ? ?0!;:::../l':l 77ST7 0.2 15515.4 0.001 
01~ • . A I;Q!;:::.J\7 1914389 0.2 382877.8 -
,.,.~ ..... --... 1:0 AA!;:::..Il£0 16851 0.2 3370.2 1- 3 

?. (O) 8.E E.02 693 0.2 138.6 0.6 
?. (p) 1 E~ 11 653 130.6 0.075 
~ 8 E~ 17 2441 4AA., 
1. =~)1 1- 1.1 
?. 4 0.005 

• 1-0ic:hh,,.' 1.0 :+111 E 12.E 0_.007_ 
c:ie-1.2 Diehl• 1~~.()1 29 0.2 5.E 0.07 
~1.2· 2.29E.01 50 0.2 1 0.1 
11 1.15E.()1 59 0.2 11. 0.005 
11 ~ 1.21E.01 33 0.2 6.' -
I?.LI 9.76E..AA 0.2 -
IUIIItUI"W 1.09E.()4 18388 0.2 3677.6 - 0.0018 
Jieth¥1 )<; 1~ 30.4 -

AJ 

Jim~ 1:~)5 32 6.4 
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• CAI.;.NAME~. ··'·""" " *"''· -~-·~" ''" '":·li' . ..,.. o/"" Kd!~ · MCL ~ .-'(".t~ 1M GuJdellne VaJue~''*"~~ 
2 4-0inotrototulene 6 .03E-061 51 0.2 10.2 -
2 6-0inotrotolulene 5.33E-06 42 0.2 8.4 -
Di-n-octvl phthalate 3.14E-05 9.8E+08 0.2 1.96E+08 0.73 
Endosulfan 9.47E-04 738 0.2 147.6 
Endrin 4.88E-05 9335 0.2 1867 0.002 
Ethyl benzene 3.18E-01 388 0.2 n .s 0.7 
Auoranttlene 3.83E-04 72025 0.2 14405 0.87 
Fluorene 2.99E-03 9226 0.2 1845.2 -
Hejltachlor 2.41E-02 11651 0.2 2330.2 0.0004 
Heptachlor epoxrde 3.40E-04 7236 0.2 1447.2 0.0002 
Hexachlorobenzene 2.19E-02 27996 0.2 5599.2 0.001 
Hexac:hloro-1 . 3-butadiene 9.80E-01 6992 0 .. 2 1398.4 -
alllh•HCH (alpha-BHCl 2.78E-04 1310 0.2 262 
beta-HCH (beta-BHCl 1.42E-05 1392 0.2 278.4 0.000047 

lg~amma-HCH (lindane) 1.39E-04 1085 0.2 217 0.0002 
Hexacnloroc:vciooentaaen 7.05E-01 9589 0.2 1917.8 0.05 
Hexacntoroethane 1.48E-01 1829 0.2 365.8 -
lndenol 1.2 3-c.d)pyrene 1.99E-07 4364700 0.2 872940 - 0.000026 
lsophorone 2.54E-04 30 0.2 6- 7.2 
Mercurv 4 .67E-01 - 0.2 0.002 
Methoxvcnlor 2.60E-04 77936 0.2 15587.2 0.04 
Methyl bromrde 5.82E-01 11 0.2 2.2 
IMethvl chloride 1.85E+OO 7 0.2 1.4 
!Methylene chloride 9.72E-02 13 0.2 2.6 . 
2-M ol 6.72E-05 0.2 

• Nlipthalene 1.98E-02 1549 0.2 309.8 -
P'ftrobenzene 8.45E-04 - 0.2 
N-NtrosodiDhenvlamrne 2.86E-02 3ZT 0.2 65.4 
N-Nitrosod-n-proptyamtne 1.70E-03 17 0.2 3.4 
Pentachlorobenzene - 13ZT4 0.2 2654.8 
Pentachlorochenot 5.82E-04 - 0.2 0.001 
Phenol 2.44E-05 - 0.2 - 22 
IPyrene 3.39E-04 59865 0.2 11973 - 0.68 
Styrene 1.37E-01 573 0.2 114.6 0.1 
1:1.2.2-Tetrachloroetnane 1.53E-02 104 0.2 20.8 -
T etrachtoroethyl ene 7.09E-01 139 0.2 27.8 0.005 
Tolulene 2.52E-01 171 0.2 34.2 1 
Taxapnene 1.38E-04 501 0.2 100.2 0.003 
1 2,4-Trichlorobenzene 1.07E-01 1840 0.2 368 0.07 
11,1-Trichloroethane 7.63E-01 110 0.2 22 0.2 
1 1,2-Trichloroethane 4.10E-02 61 0.2 12.2 0.005 
TrichloroethYlene 4 .35E-01 112 0.2 22.4 0.005 
2,4, > Trichloroptlenol 1.80E-04 - 0.2 

12 4 6-Tric:hlorocnenol 1.66E-04 - 0.2 -
Vinyl acetate 2.26E-02 5 0.2 1 
Vinyl chloride 3.45E+OO 11 0.2 2.2 0.002 
Xytenes (total) 2.48E-01 381 0.2 76.2 10 

• 
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CHEMICAL NAME "" ~- H ~-~ tKoc- Kd • · ~ tMCL. "" woe Guldetme vatue~ ~, -' 

Antimony 0.2 0.006 I 
Atsenrc 0.2 0.05 
Barium 0.2 2 
BefYihum 0.2 0.004 
Bromate 0.2 0.01 
cadmium 0.2 0.005 
Chloramrne 0.2 4 
Chlorine 0.2 4 
Chlonne Oioxrde 0.2 0.8 
Chrom~um (total) 0.2 0.1 
CVamde 0.2 0.2 
Auoride 0.2 4 
Mercury 0.2 0.002 
Nicul 0.2 0.1 
1\itrate 0.2 10 
Ntrite 0.2 1 
Selenrum 0.2 0.05 
SUtate 0.2 500 
ThaHium 0.2 0.002 

0.2 
Raaum 226 0.2 20 
Radon 0.2 300 
Tritium 0.2 20 

0.2 20.000 
~r.umm 0.2 0.076 
Amenaum241 0.2 0.15 
Biamuth 207 0.2 9.4 
Celium 137 0.2 1.5 
Cobalt 60 0.2 2.5 • Ptutonum 238 0.2 0.18 
Ptutar~um 239 0.2 0.15 
Plutontum 240 0.2 0.15 
Strontium 90 0.2 0.85 
Thorium 228 0.2 0.21 
Thorium 230 0.2 1.3 
Thonum 232 0.2 1.5 
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• EXAMPLE SSL CALCULATION FOR THE .8-BUU..DING SOLVENT SHED 

1 8-Building Solvent Shed SSL Calculations 

&-Building Solvent Shed 

~ • • •• ~· ..,.~,~ .... 04:it.1!41t "h•. ~· Par.neter- llain:HilltoD soiC 
source lenQttt parallel to ground water flow L 10 
IIIQuifer thickness CDOE 1994) da 15 
!hYdraulic conductivity (DOE 1994) K 52 
I hYdraulic gradient at the source i 0.008 
horizontal clstance to receotor xr 150 
infiltration rate (Schairbaum & Frost 1988) In 0.15 
soil-water oartition coefficient CKoc • foe for oroanic chemicals) Kd chemical soecific 
saturated oorOSltv Ow 0.15 

air filled Oa 0.28 
Henrv's Law cormant • 41 CO for metals and radionuclides) H chem1cal soecific 
dry soil bulk densaty B 1.6 
soil organac carbon/water oartition coefficient Koc chemical soecific 
traction oraanic carbon m soil (DOE Mound Plant Data Base) foe 0.02 

:-: 1r.;;ITI' -:::3 • 

• . ~·· · · · "' ... 

ppm 

·a'I'Cf"4 .H!K..UCL:.FROM.t.•cn~riCAnON.sAMR• ·•uoot- . 
CHEMICAL lmoJka 
Trichoroethene 0.045 
Toluene 0.01 .. 
1,1,1-TCA 0.011 

cis.1-2DCE 0.03 
Freon 113• 0.008 
• TLV in •r is 1000ppm 

Since acce ble soil screenin level concentrations exceed 
the 95% UCL from the verification sam 
for additional remediation . 
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Mlldng Zone Depth Calculdon 

MIXING ZONE DEPTH (d) 

d = (0.0112(L +xr)2
)
0 5 + da{1 • exp{(in(L +xr))/Kjda)l} (Equabon 3) 

DILUTION FACTOR (df) 
df • 1 + KidfanL 

CALCULATED PARAMETERS 
d 15 
dfs 5 .16 

mixing zone thicknne (m) 
dilution factor 

(Equation 4) 

SOIL SCREENING LEVEL CALCULATION 

SSL = Cw{Kd + (Ow+ (OaH))IB} 

INPUT PARAMETER DEFINITION 
MCL mgll 
Cw mgiL 
Kd LJkQ 
ow 
Oa 
H 
B kgiL 

Koc LJkQ 
foe gig 

(E~tion 1) 

(Equation 2) 

target soilleacnata. Acceptllbla watar concentr'lltion • df 
aai.._tar panition coefficient 
anntad poroaity 
air filled poro.ity 
Herly'a Law cona-nt "411D mau dimenlioNn. 
f!ly aail bulk denlity 
aail organic c:arbonlwatar pal1ition coefficient 
fradion organic carbon in so!l 

Gndlent c.lculdon between walla113 and 114 
I Datil Well114 WeN 113 Hirizontlll Gt.d»nt 

Watar elevatiOn gw lliev. Oi-.nc:e . 515193 821 .6 824.3 575 0.004696 
5119193 821.62 824.11 575 0 .00433 

: 612193 821 .59 823.47 575 0 .00327 
912193 821.54 821 .09 575 -0.00078 

1018193 821 .62 821 .54 575 -0.00014 
1112193 821 .63 823.67 575 0.003548 

12/14193 821 .64 823.75 575 0.00367 
2115194 821.62 851 .59 575 0.052122 
4128194 821 .6 824.24 575 0.004591 

Average • 0.001317 
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Attachment D5 

R£SPO~SE TO OEPA COMl'ttE:'iTS 0~ !'ttOl':-10 PL-\.."iT SOU. SCREENING LEVELS 

Comment L P"'POsed Model. P:1ge ! 

The cqwwcn proposed fer dc%:nnuwlg the SSI. is dcpcaacnr upon dc:u:munauon of a distnbuucn ccc:ificic:m (KJ 
for c:u:il comamupnr of ama:m. "!;.: Proposca definition submincd for K.. appareotlv assumes tlw K.. .,.aiuc:s c::m 
be fi:nmQ foro~ c:ompcnmds using: 

llais equation assmnr:s dw panitio~ is a1masl exdusive.iy in lhc organic c:uDon fracricu (f..) aa.d tbal du: 
OIJIIUC c:::Won fraca.ozl is atlcasl one perc:m of the sou or a.quiicr (Fetter. I 993). !IoMM:r. mast ~ cmai1l 
leD IJwl 0.1 pc:z=m c:atDcm comem a.ad the me of adsaqn:ion is minimal (Testa ct at. 1991). For tbcsl: sails dill 
cam:am less than one pe:=:m o~c: Clrllon. it is not automatic tlR1 the sou or orpuic c:utxm wiil be tbc pridawt 
S1llfacc ontO which tbc orgmic Ctlmpowu:is will pa.rmion. In these c:ascs the above equauon may not be va.tal 
11lc:c:rilrc sue: spccu1c ''3iucs for frx !:r all areas wit~ tll=c c:qumions arc pz oposcd for usc sboWd be dea:u:uiaai. 
If the .1~ is fOUDd tO be less r.h3Jl one pe:rccm. one approacilto dcrcnnmiJlg the above equauoas vai.idily is Ul 

compare tne dctcmllDt:Qf~ ~ 1ts c:orrcs;xmciing rnuc:at value of crg:a.nic c::uilon ( •f.}. 

The cqwwon for solving the rntic::!l value is basea on the suriace :l.rCl of the sou and the contamm:I.Qt" s 1<- \-aiD~:: 
it is lbc mmunum vaiuc oi o~c c::ubon tbal n=i be ~rc=n for sorption 10 oa::ur priman.iy on lite soils orpaic: 
rt1111er t Fett:r. 1993). II tllc cnac:at value is fouaci tO be above the f- then tile above equauon as probably va1ML 
lfclwcvcr. if the cntica1 \'lliuc is fOlmli to be bdow the foe: thcD an altcm:Uc mabod for _choosmg K.. shaald be 
Jr:wicwecl 

Far orpiUc. hydrupbobic. D.OA•ioniziug ~ the dc=mm.arion of K.. is dcp:ndcm upon selcaion of the 
pmpcr method for dea:nl:mli.Dg a K. \'Jlae. :\ lllllllbc:r of cnngmjnanr spcc:ific equalions arc aYiillble far 
dcllcmuniug K- ..,..abaes. The scic:-..::1 methcds for d=mtining tbe Koc vames of orpmc c:mupowu:is shaald be 
aadc subject xo reviewal by tllc DDAGW. 

Ocb:nmnauon of~ !or mctais \\iU be much more compiicau:d tba.a for organic c:ompowuis. t:.alikc orpaic: 
~ for which K.. \·aiucs arc ~ ccmrolled by sotJ organic c:ubon. K.. vatucs for mcW.s arc sig:rrifiramly 
atfi:ctea b\· a vari=r of soiJ conditions 1 pH. m:ialt. iroD oxad.c: c:om:em. soil oramc mmcr c:cnw:m. c:won c.vtturv 
Clpa£:uy. ~maJor ton c~:DUSu:.- :. :"::: vruuc:s c:::.:muned for these cmeters should be sne-roecmc:. Valaes 
for lhe:sl: ~"i'CC"'"m aud lhc meUlocis cbaseu for cSca:rmmiJlg Kd vatucs for mc:Ws sbou.&d be sucmmcd to U1c 
DDAGW for reviewaL 

Raponr~ to calnlffQf J. 

Wlrlle it IS a-rn tJuzt most IUpl'..kn COIIIIJin leu tha 0.1 {1C'UN carlton colflftft. the sot/ /UII:iung ~qrullion is for 
,. '" the ~d soiu tzbDVe an tupufu. Tn•IIII'Jilt% sot/$ mth• Mo1111ti Plazu ~ 1.:!-! ~ t:t11'i1M 
ctiiiiDrt. caTUJdenzil/y abow tire cntit:tli oM {m"f%m orpnie CIZI'bon so lir• eqtllllion IS voJid. The top I D fo« of 
tM incmmided lilltGIDnu ami rhaiu 'lllltit:ll we CJZiJ •!Jitirot:Jc" tn.WtlpS J.Mf f- Jn tllil/iJion. 1twdt "
~ed that. for voiDliJe haiogmmed hydractzriJDtU. • f. is ahout 0.1 pneat wlrit:h is cotuidurlbi)l b..., 
tlw one ~~ .,_ qvot•d abDVe. Onr of the CD~ GSS~~~npaoru of the sot/ SCI'ftlftng /noel etpiiiDOIV iS dlllt 
there wtil b~ no adsorpnon or chtnflcai decay ractmrtauonJ aa:otn~ted fo1' widrbt th• SQSIII'tlled portton ofdw 
aqru}~r. ~;soil organic ca7'0on content IS below tnr crmcai Intel of 0.1 prf'f:rfft and the so1is cantmn signifit:tlm 
qiiQIItlltes o.f fine-gram~ti mar~nais. rh• U!Utllton wt/1 unlilr prrdict sorpr1on and orrr prrtilct colfiiiiiii1UIIIt 
~nrratlons tn soli pon wmer . 

The purpos~ of this rrporr rs nor to rr~iiiiZie the mnhodD/ogies of se/eCJed tMtirotis f01' tktlnff11flng J:oc w*a. 
hut ratirer ro use gnrrra#v avatiaiJJe vaiuu for use m the SSL ti{IIIIIJOns. Pletl# ne the rrfcrmcu at the •nd of 
the document. 
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Attachment D5 

Comment 2. Proposed Model. P~ge !. 

Tbc DDAGW tested the proposed cl:ulations usmg p:uameter ,·:Uues to stmuiate conditions at OUl for TCE.. 
CaiOJI;mons were nm for condJuons wne.re the re::pter was assumed to be wu.hin the conrammam plume. and !Dr 
CODditions where the recqnor well was ouwde the conrammant plume: :m apparent asswnpuon of tbe cqualioD is 
that the rea:pmr be wnhill the plum: tp. 2-22. Tecbmcal B~ Doounent for Soil Scn:enmg Gujd•!M"r 
Review Dl'2ft. 1994). In both c:ascs. the soluuon for the Mixing Zone Depth cquauon computed a (d) va1ac in 
excess of the aqwfcr thlckDess The apparent reason for failure was that a rclauvely large source length was used 
i.a comparison to the chosen aquifer thickness This is the case at OU-1. F~ of this equation indicarcs 1.ba me 
aqai{er's thirbm is iDSUflidc:m to S01'b a comamjnam plume with the dirmtPODS reponed:. fn t.bc:sc C&ll:l me 
dclmmnal:ioa of an SSI. may be iru19ptopnau: since the aa:qnablc ~ coJJCCDuatioa may aJrcady be in accas of 
aacqnable clti.Dkiq WlUa' mudanis. 

Ruponsr to Co11'11rW11t 2. 

Tne purpose of the SSL eqruutons IS to detummr a sot/ conunrrarJon that wt/1 remit in ground 'WtiiU 

CQitCVftraiiOns of chvrrtCilis that meet MCLs at a pottttfllai nc:cptor IOCIWon. By ufmdt. the nceptor is therrfon 
aiwKtys ~d to be w11hin the piWM. 

It is posszb/e to co.Jcu/are a 17U%ln~ :one depdr thar ts m exass of lire actual aqu•for thu:Jmess. This can DCt:lll' 

wWtr the cupnfor is n/altVe~V thtn ana the _flow length tO the naptor IS n/allVe(v /ong. T1te equatton Ca/ntltrttr 

tit. lheonm:ai mi%ing eff«ts and is rrot consrnnned by the DI{IUfer thiclaru:s. In ciuu when the mizbrg Z'tiiW 

dtqldt ercnds the lhicJarus of the Ol!'Jifor. the tu:n~Gi aqu•fer thickness IS URd insUad. 

c..mcat J. Proposed Modd. P~ 1. 

a...cnr Dtkud by OEPA nqust. 

Coaamcat 4. Proposed Modd. Page 1. 

Clarification is requmcd re~ the values of porosity and dry bulk dCDSity 10 be u.d. 
The DDAGW recommends that Site speafic values for these parameterS be used. 

Ruponse to Comment 4. 

Soil poros:uy vaiua an not avmklble for the s:pecjic Morlllli Plant sot Is. Dry bllik dDutt.V vablu an "'- 1101 

tiWIIIDbk for tit~ ~Pft:l.fic Mtnu~d Plant sotls. 111~ 101/s an a lot~~~~ type sod. s:iltuU.. to th~ soli that lhe CISEPA 1101/ 

st7'ftlfrng lew/ puiant::e doourrerrr fUSEPA. 1994) aua. T1r6 uftiJilt pww~ an 1/s#d in dw po» • 
«finition tabiL 

CoauDaat 5. Prop and Modd. Pace 1. 

Ill the equation USDd to calnt!ate ll1e SSL. the SSI. is t.:k calodared tram an .. aa::cptablc g:rvaDd ._. 
c:aDCCDU3lioa ... Clari1ic:anoa wiU be nc:cded to verify if the .. acceptable groUDd wmr coa•tnuuioa will be a-1 
oa Ma.·s or Ma.o·s. 

Raponsr to Co1111Mttt .S. 

MCLs Will be JI#Q for th£ SSI. bacic-caladDlrons wite:n MCLs UlSL Gu~line vaiwu corrnponding to ur rislc 
fiN' nsrthnaai grtnur.d water liSe wr/1 be ll#d for comptnllfds 'WiU.O.t t1tr MCL. 
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Attachment D5 

Comment 6. Proposed Model. P~ge J. 

1ncrc :m: some quesaons c:onc:ermn~ wuts 1n the: eqaauon for dc:t.ennlrung the SSL. First It appears that 
coucentrauon wuts Cl.llCd out le:MJlg a wutless SSL va.tuc. Secondly a faa.or of 41 IS mwuplac:d by Henry's law 
c:oastant Clarifianon ~g these 1SSUCS ts requemd. 

Ruponsr to Comment 6. 

rn. SSL caic:u/Qllon mould nsult in IJfiJCS of mg;kg or llgllcg. 

T'h• llniCS in the equtJUon mould he as follows: 

mJ!kg-mgtl.{!Ag~ J l (kg/L) 1 

Hnrry slaw conm:zna tlfT '" cum-m3/mol. In oniu to get a dimnsronless fomt of the Hetrry's law COIUtlllft. <II 
moVarm-mi tlfT mvJliplitd by the Henry slow constant . 
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Attachment D6 
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Guideline Criteria References (Continued) 
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based Preliminary Remediation Goals). Office of Emergency and 
Remedial Response. OSWER Directive 9285.7-0IB. 
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APPEND.lXE 

PUBLIC COAfMENT 
SUBMITTAL GUIDANCE 



• Appendix E - Public Comme10t Submittal Guidance 

• 

• 

Each PRS Package is issued for a thirty-day public review and 
conunent period. This review and comment period is advertised in 
the local newspaper. Comments may be submitted during the 
advertised period to: 

Mound Community Relations 
P.O. Box 3000 
Miamisburg, Ohio 45343-3000 
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