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PREFACE 

Every person in the world is exposed to 
sources of ionizing radiation-radiant energy 
that produces ions as it passes through cells. 
There are three general types of radiation 
sources: those of natural origin unaffected by 
human activities, those of natural origin but 
enhanced by human activities, and those 
produced by human activities (manmade). 

The first group includes terrestrial radiation 
from natural radiation sources in the ground, 
cosmic radiation from outer space, and radiation 
from radionuclides naturally present in the body. 
Exposures to natural sources may vary 
depending on the geographical location, and 
even the altitude, at which a person resides. 
When such exposures are substantially higher 
than the average, they are considered to be 
elevated. 

The second group includes a variety of 
natural sources from which the radiation has 
been increased by human actions. For example, 
radon exposures in a given home may be 
elevated because of natural radionuclides in the 
soil and rock on which the house is built; 
however, the radon exposures of occupants may 
be enhanced by characteristics of the home, such 
as extensive insulation. Another example is the 
increased exposure to cosmic radiation that 
airplane passengers receive when traveling at 
high altitudes. 

The third group includes a variety of 
exposures from manmade materials and devices 
such as medical x-rays, radiopharmaceuticals 
used to diagnose and treat disease, and consumer 
products containing minute quantities of radio­
active materials. Exposures may also result 
from radioactive fallout from nuclear weapons 
testing, accidents at nuclear power plants, and 
other such episodic events caused by man's 
activities in the nuclear industry. Except for 
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major nuclear accidents, such as the one that 
occurred at Chernobyl, exposures to workers and 
members of the public from activities at nuclear 
industries are very small compared to exposures 
from natural sources'. 

To verify that exposures resulting from 
operations at the Department of Energy (DOE) 
nuclear facilities remain very small, each site at 
which nuclear activities are conducted operates 
an environmental surveillance program to 
monitor the air, water and any other pathway 
whereby radionuclides from operations might 
conceivably reach workers or members of the 
publicb. Environmental surveillance and moni­
toring results are reported annually to the DOE, 
Headquarters. 

This report presents a compilation of data 
collected in 1995 for the routine environmental 
surveillance programs conducted on and around 
the Idaho National Engineering Laboratory 
(INEL). During 1995, the offsite surveillance 
program was conducted by the Environmental 
Science and Research Foundation. Onsite 
surveillance was performed by Lockheed Idaho 
Technologies Company (LITCO). Ground-water 
monitoring, both on and offsite, was performed 
by the U. S. Geological Survey (USGS). This 
report also presents summaries of facility 
effluent monitoring data collected by INEL 
contractors. 

This report, prepared in accordance with the 
requirements in DOE Order 5400.1, is not 
intended to cover the numerous special envi­
ronmental research programs being conducted at 
the INEL by the Foundation, LITCO, USGS, and 
others. 

• Paraphrased from National Council on Radiation Protection and 
Measurements, Ionizing RadiaNon Exposure of the Population of the 
United States, NCRP Report No. 93, September 1, 1987, p. 1. 

~ DOE Order 5400.1, "General Environmental Protection Program•, 
November 9, 1988. 



Section 9.g of DOE 5400.l exempts the 
Naval Nuclear Propulsion Program's Naval 
Reactors Facility (NRF) from the provisions of 
this order and preparation of the Annual Site 
Environmental Report. The Naval Nuclear 
Propulsion Program separately maintains an 
environmental protection program to assure 
compliance with all applicable environmental 
laws and regulations. Monitoring data and 
information specific to NRF, similar to that 
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of this report, are provided in a separate annual 
environmental report issued by NRF. For com­
pleteness, however, some information from 
onsite monitoring programs at NRF is included 
in this report. 

The Idaho National Engineering Laboratory 
Site Environmental Report for Calendar Year 
1995 was prepared by the Environmental 
Science and Research Foundation under DOE 
Contract DE-AC97-94ID!3268. 



HELPFUL INFORMATION FOR THE 
GENERAL READER 

Scientific Notation 

Scientific notation is used to express numbers which are very small and very large. A very small 
number will be expressed with a negative exponent, for example, 1.3 x 10.6• To convert this number 
to the more commonly used form, the decimal point must be moved ltl1 by a number of places equal 
to the exponent (in this case 6). The number thus becomes 0.0000013. 

For large numbers, those with a positive exponent, the decimal point is moved to the right by the 
number of places equal to the exponent. The number 1,000,000 (or one million) can be written as 1.0 
x 106

• 

Unit Prefixes 

Units for very small and very large numbers are commonly expressed with a prefix. One example 
is the prefix kilo (abbreviated k), which means 1,000 of a given unit. A kilometer is therefore equal 
to 1,000 meters. Other prefixes used in this report are: 

Prefix Ahhr1:Yiati2n Mi:aning 
Mega M 1,000,000 (=1 x 106

) 

centi c 11100(=1 x 10"2
) 

milli m 111,000 ( = 1 x 10·') 
micro µ 111,000,000 (=1x10-6) 
nano n 1/1,000,000,000 (=l x 10"9) 

pico p l/1,000,000,000,000 (=l x 10-12
) 

Units of Radioactivity and Radiation Exposure and Dose 

The basic unit of radioactivity used in this report is the curie (abbreviated Ci). The curie was 
historically based on the radionuclide Radium-226, of which one gram decays at the rate of 37 billion 
disintegrations per second. For any other radionuclide, one curie is the amount of the radionuclide 
that decays at this same rate. 

Radiation exposure is expressed in terms of the Roentgen (R), the amount of ionization produced 
by gamma radiation in air. Dose is given in units of "Roentgen equivalent man" or rem, which takes 
into account the effect of radiation on tissues. For the types of environmental radiation generally 
encountered, the unit of Roentgen is approximately numerically equal to the unit of rem. A 
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person-rem is the sum of the doses received by all individuals in a population. Doses may also be 
expressed in the Systeme International unit Sv, where 1 Sv equals 100 rem. 

Units of Environmental Concentrations 

Concentration of radioactivity in air samples and liquid samples such as water and milk is 
expressed in units of microcuries per milliliter (µCi/rnL) of air or liquid. Radioactivity in foodstuffs 
is expressed in microcuries per gram (µCi/g), dry weight. Radioactivity in soil samples is expressed 
in terms of both the sample dry weight and the ground surface area represented by the sample: 
picocuries per gram (pCi/g) and nanocuries per square meter (nCi/m2

). Annual human radiation 
exposure, measured by environmental dosimeters, is expressed in units of milliRoentgens (mR). This 
is sometimes expressed in terms of dose as millirem (mrem), after being multiplied by an appropriate 
dose equivalent conversion factor. 

Uncertainty of Measurements 

Due to a variety of factors, there is always an uncertainty associated with the measurement of 
environmental contaminants. For radioactivity, the predominant source of uncertainty is due to the 
inherent statistical nature of radioactive decay events, particularly at the low activity levels 
encountered in environmental samples. The uncertainty of a measurement is denoted by following 
the result with a "±" (uncertainty) term. This report follows convention in reporting the uncertainty 
as a 95% confidence limit (or interval). That means there is about 95% confidence that the real 
concentration in the sample lies somewhere between the measured (reported) concentration minus the 
uncertainty term and the measured (reported) concentration plus the uncertainty term. 

Negative Numbers as Results 

Environmental measurements are frequently conducted at levels where the contaminant (such as 
radioactivity) cannot be distinguished from natural background levels. In this case, the result will still 
be reported, even though it is below the measurement system's detection limit or is less than zero. 
Negative values occur when the measured result is less than a preestablished average background level 
for the particular system and procedure used. These values, rather than "not detectable" or "zero," 
are reported to better enable statistical analyses and observe trends or bias in the data. 
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Radionuclide Nomenclature 

Radionuclides are frequently expressed with the one- or two-letter chemical symbol for the 
element. Radionuclides may have many different isotopes, which are shown by a superscript to the 
left of the symbol. This number is the atomic weight of the isotope (the number of protons and 
neutrons in the nucleus of the atom). Radionuclide symbols used in this report are shown in the 
following table. 

Rll!li1!!1111:1ide Symbol Rl1!1i!ln111:li!li: Symb!!I 
Tritium 'H Xenon-133 133Xe 
Bery Ilium-7 7Be Iodine-134 1341 

Carbon-14 14c Cesium-134 '34Cs 
Sodium-22 22Na Iodine-135 1351 

Sodium-24 24Na Xenon-135 135Xe 
Potassium-40 4oK Cesium-137 137Cs 
Argon-41 41Ar Cesium-138 138Cs 
Scandium-46 4osc Xenon-138 138Xe 
Chromium-51 51 Cr Barium-139 139Ba 

Manganese-S4 s4Mn Cesium-140 140Cs 
Iron-SS ssFe Cerium-141 141Ce 

Cobalt-S7 s1co Cerium-144 144Ce 

Cobalt-S8 ssco Europium-1S2 1s2Eu 

Cobalt-60 60Co Europium-1S4 1s4Eu 

Zinc-6S oszn Hafni um-181 is1Hf 

Krypton-8S 85Kr Mercury-203 201Hg 

Krypton-87 87Kr Thallium-208 zosTl 

Krypton-88 "Kr Lead-212 212pb 

Rubidium-88 88Rb Bismuth-212 212Bi 
Rubidium-89 89Rb Lead-214 214pb 

Strontium-90 90Sr Bismuth-214 214Bi 

Yttrium-90 90y Radon-220 220Rn 

Yttrium-91 9\y Radon-222 z22Rn 

Niobium-94 94Nb Radium-226 220Ra 

Niobium-95 9'Nb Actinium-228 22sAc 

Technetium-99 99Tc Thorium-232 z12Th 

Ruthenium-103 103Ru Uranium-234 23•u 

Ruthenium- I 06 106Ru Uranium-23S mu 

Silver-110 110Ag Uranium-238 23su 

Antimony-12S 125Sb Plutonium-238 238Pu 
Iodine-129 1291 Plutonium-239/240 239124opu 

Iodine-131 n11 Americium-241 z•1Am 

Iodine-132 1321 

Iodine-133 m1 
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ACRONYMS 

ANL-W Argonne National EFS Experimental Field Station 
Laboratory-West 

EIS Environmental Impact 
ARA Auxiliary Reactor Area Statement 

BTU British Thermal Unit EML Environmental 
Measurements Laboratory 

CAA Clean Air Act 
EPA Environmental Protection 

CERCLA Comprehensive Agency 
Environmental Response, 
Compensation, and Liability EPCRA Emergency Planning and 
Act Community Right-to-Know 

Act 
CFA Central Facilities Area 

GSA General Services 
CFR Code of Federal Regulations Administration 

~FSGF Coal-Fired Steam Generating ICPP Idaho Chemical Processing 
Facility Plant 

CWA Clean Water Act IMPROVE Interagency Monitoring of 
Protected Visual 

DEQ (Idaho) Division of Environments 
Environmental Quality 

INEL Idaho National Engineering 
DOE U.S. Department of Energy Laboratory 

DOE-CH Department of Energy, INWMIS INEL Nonradiological Waste 
Chicago Operations Office Management Information 

System 
DOE-ID Department of Energy, Idaho 

Operations Office ISU Idaho State University 

DOE-HQ Department of Energy, LESAT Lockheed Environmental 
Headquarters Systems and Technology 

DWR (Idaho) Department of Water LITCO Lockheed Idaho 
Resources Technologies Company 

~BR-II Experimental Breeder LOFT Loss of Fluid Test 
Reactor-II 
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ACRONYMS (Cont.) 

MCL Maximum Contaminant RCRA Resource Conservation 
Level and Recovery Act 

Na/K Sodium/Potassium Waste RESL Radiological and 
Environmental 

NCRP National Council on Sciences Laboratory 
Radiation Protection and 
Measurements RI/FS Remedial Investigation/ 

Feasibility Study 
NEPA National Environmental 

Policy Act RML Radiological 
Measurements 

NESHAPs National Emission Standards Laboratory 
for Hazardous Air Pollutants 

RWMC Radioactive Waste 
NIOSH National Institute of Management Complex 

Occupational Safety and 
Health RWMIS Radioactive Waste 

Management 
NIST National Institute of Information System 

Standards and Technology 
SARA Superfund Amendment 

NOAA/ARL National Oceanic and Reauthorization 
and Atmospheric Act 
Administration/ Air 
Resources Laboratory SMC Specific Manufacturing 

Capability Facility 
NOV Notice of Violation 

SWPPP Storm Water Pollution 
NPDES National Pollution Discharge Prevention Plan 

Elimination System 
TAN Test Area North 

NRF Naval Reactors Facility 
TLD Thermoluminescent 

NWCF New Waste Calcining Dosimeter 
Facility 

TRA Test Reactor Area 
PBF Power Burst Facility 

TSF Technical Services 
QAP Quality Assessment Program Facility 

USGS U.S. Geological Survey 
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WERF 

WLAP 

WRRTF 

ACRONYMS (Cont.) 

Waste Experimental 
Reduction Facility 

Wastewater Land Application 
Permit 

Water Reactor Research Test 
Facility 
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EXECUTIVE SUMMARY 

The results of the various monitoring 
programs for 1995 indicated that radioactivity 
from the Idaho National Engineering Laboratory 
(INEL) operations could generally not be 
distinguished from worldwide fallout and natural 
radioactivity in the region surrounding the INEL. 
Although some radioactive materials were 
discharged during INEL operations, concen­
trations and doses to the surrounding population 
were far less than State of Idaho and Federal 
health protection guidelines. 

Chapter 2 of the report summarizes INEL 
activities related to compliance with en­
vironmental regulations and laws, describes 
various environmental issues and activities, and 
summarizes INEL permits for 1995. Chapter 3 
provides a description of major activities and 
milestones in the waste management, environ­
mental restoration, and other environmental 
programs. 

The major portion of this report summarizes 
results of the environmental surveillance 
programs conducted by the Environmental 
Science and Research Foundation and Lockheed 
Idaho Technologies Company (LITCO). This 
includes the collection of foodstuffs at the INEL 
boundary and distant offsite locations, and the 
collection of air and water samples at onsite 
locations and offsite boundary and distant 
locations. The report also compares and eval­
uates the sample results to appropriate federal 
regulations and standards and discusses 
implications, if any. The U.S. Geological 
Survey (USGS) ground-water monitoring 
program is briefly summarized and data from 
USGS reports are included in maps showing the 
spread of contaminants in ground water. 
Effluent monitoring and nonradiological 
drinking water monitoring performed by INEL 
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contractors are discussed briefly and data are 
summarized in tables. 

Gross alpha and gross beta measurements, 
which are used as a screening technique for air 
filters, were investigated by making statistical 
comparisons between onsite or boundary loca­
tion concentrations and the distant community 
group concentrations. No statistical differences 
were found in gross alpha concentrations. For 
gross beta, statistical differences were noted in 
about 5% of the offsite comparisons and 9% of 
the onsite comparisons. At least some of these 
statistical differences may have been related to 
operations at the INEL, but no source was 
identified. 

Air samples were also analyzed for specific 
radionuclides. Some manmade radionuclides 
were detected at offsite locations, but most were 
near the minimum detectable concentration and 
their presence was attributable to natural 
sources, worldwide fallout, or statistical 
variations in the analytical results rather than to 
INEL operations. 

Plutonium-239/240 and Americium-241 
found at two onsite locations, and possibly 
Strontium-90 detected at one onsite location, 
were attributed to resuspension of soil particles 
by construction activities near INEL facilities. 
No source was determined for the presence of 
Plutonium-238 and Plutonium-239/240 at two 
onsite locations. The annual concentrations of 
all specific nuclides detected at all locations 
were well below the DOE's derived concen­
tration guides for radiation protection". 

Tritium was detected in some atmospheric 
moisture and precipitation samples, but con­
centrations were similar at distant, boundary, 
and onsite locations indicating its presence was 

• Derived concentration guides (DCG) are contained in DOE Order 
5400.5. 



likely due to natural and fallout sources rather 
than to INEL activities. 

Gross alpha and gross beta activity were 
measured in drinking and surface water samples. 
One offsite surface water sample contained a 
gross beta concentration that was outside the 
normal range for this parameter, but further 
analysis indicated that activity was likely due to 
excess sediment in the sample. Elevated 
concentrations of gross beta were seen in 
samples from two wells at an onsite facility 
during June sampling. Annual averages for all 
onsite and offsite drinking water samples were 
below the maximum contaminant level 
established by the Environmental Protection 
Agency (EPA) for public drinking water 
systems. 

Five offsite water samples contained 
detectable tritium concentrations attributable to 
natural processes or statistical variations. Five 
onsite production (drinking water) wells 
contained measurable concentrations of tritium. 
An effective dose equivalent of 0.7 mrem/yr 
was estimated for INEL workers at the Central 
Facilities Area, the location with the highest 
tritium concentration in drinking water. Produc­
tion wells in the vicinity of the Idaho Chemical 
Processing Plant contained detectable levels of 
90Sr. Samples from June indicated elevated 
concentrations of 90Sr relative to other samples 
taken in recent years, but these concentrations 
were below the EPA maximum contaminant 
level. 

One milk sample contained 1311 just above 
the minimum detectable concentration. Tritium 
was found in five samples of milk, with similar 
concentrations reported for distant and boundary 
locations. Six samples contained detectable 
concentrations of 90Sr. These concentrations 
were consistent with levels seen in samples 
nationwide, as reported by the EPA. Some food 
samples (lettuce, wheat, potatoes) contained 
small amounts of 137Cs and 90Sr, two components 
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of soil resulting from worldwide fallout. Low 
concentrations of 137 Cs were found in muscle 
tissue and liver of some game animals and 
sheep. The levels were consistent with the 
concentrations from game animals both onsite 
and offsite in recent years. 

Ionizing radiation measured simultaneously 
at the INEL boundary and distant locations using 
environmental dosimeters showed only natural 
background levels. 

For details on monitoring results, see the 
appropriate sections that summarize results of 
radioactive, nonradioactive, and ground-water 
monitoring and surveillance programs. 

A measurable amount of radioactivity, 
primarily in the form of noble gases, is released 
into the atmosphere annually from various plant 
facilities and is subsequently carried offsite. 
Upon reaching the INEL boundary, this 
radioactivity is in such a low concentration that 
its effect on direct radiation levels cannot 
normally be measured, but its potential contri­
bution to radiation doses to offsite residents was 
nevertheless calculated using computer models. 

The hypothetical maximum individual 
effective dose equivalent was found to occur 
near Mud Lake and was calculated to be 0.008 
mrem (8 x 10·5 mSv) using the MESODIF air 
dispersion model. The calculation considered 
continuous submersion in and inhalation of 
radioactivity in air, ingestion of radioactivity in 
leafy vegetables and milk, and exposure to 
radioactive particulates deposited on the ground 
surface at that location. This calculated effective 
dose equivalent is about 0.002% of the natural 
background radiation effective dose equivalent 
of approximately 360 mrem per year in this area. 

The 1995 effective dose equivalent to the 
maximally exposed individual, calculated using 
the CAP-88 computer code that is required to 
demonstrate compliance with EPA regulations, 
was 0.018 mrem (0.005% of background). The 
model predicted the maximally exposed 



individual resided at Frenchman's Cabin, located 
at the INEL's southern boundary. This location 
is currently inhabited only during portions of the 
year. See the section entitled "Maximum 
Individual Dose-Airborne Emissions Pathway" 
for a complete discussion of the two different 
computer models used. The maximum cal­
culated dose to an individual by either of the 
methods was clearly in compliance with the 
applicable radiation protection standards. 

The maximum potential population dose 
from submersion, ingestion, inhalation, and 
deposition to the approximately 121,500 people 
residing within an 80-km (50-mi) radius from 
the geographical center between the Test 
Reactor Area and the Idaho Chemical Processing 
Plant facilities of the INEL was estimated to be 
0.08 person-rem (8 x 104 person-Sv) using the 
MESODIF air dispersion model. This 
population dose is less than 0.0002% of the 
estimated 42,500 person-rem ( 425 person-Sv) 
population dose from natural background 
radioactivity. These calculations and their 
implications are discussed in the section 
"Evaluation of Potential Dose to the Public." 

Ground-water monitoring was performed at 
the INEL by the USGS using over 125 wells that 
tap the Snake River Plain Aquifer. Results of a 
number of special studies detailing water quality 
in the aquifer were published. Five purgeable 
organic compounds were found in wells at the 
INEL, including one well used for drinking 
water. Concentrations of organic compounds 
were below EPA maximum contaminant levels 
for these compounds. 

Routine monitoring of ground water was also 
conducted by contractors operating facilities at 
the INEL. Water samples taken from the 
wellhead showed purgeable organic compounds 
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were above the maximum contaminant level for 
trichlorethylene at one Test Area North well, and 
carbon tetrachloride during one month at the 
Radioactive Waste Management Complex. At 
Test Area North, an aerating system known as 
a sparger is used to volatize the trichloroethylene 
and remove it prior to the water entering the 
distribution system. This has resulted in organic 
compounds remaining below applicable max­
imum contaminant levels in the distribution 
system. 

Concentrations of copper and lead were 
below regulatory guidelines in drinking water. 
Other inorganic constituents were also below 
regulatory limits. 

Total suspended particulate concentrations in 
air were higher at distant and boundary locations 
than at onsite locations. A total of 122 metric 
tons of nitrogen dioxide and 110 metric tons of 
sulfur dioxide were released from INEL 
facilities. Nitrogen dioxide and sulfur dioxide 
concentrations, both calculated for the INEL 
boundary using meteorological models and 
measured at onsite locations, were well below 
air quality regulatory limits. Monitoring of 
liquid effluent streams indicated that all were 
below applicable guidelines. 

The State of Idaho Oversight Program 
conducted an independent program of collecting 
and analyzing air, water, and milk samples at 
selected locations, including some of the 
Foundation and LITCO environmental 
surveillance program locations. Comparisons of 
Foundation, LITCO, and State data indicate 
results were similar among the three programs, 
considering the variations expected when three 
organizations maintain different sampling and 
analysis schedules and use different analytical 
laboratories. 
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Chapter 1. INTRODUCTION 

Chapter Summary 

-N~ti.onal Engineering Laboratory (INEL), located on 
,(8~0 mi2

) of the Snake River Plain in s.outheastern 
····· · . pepartment of Energy facility()Stablished fort~ .... 

. . •· .·· ··•· .·.· .. ·· .. · oping and testing nuclear reactors. Today,Jh~ · 
. • ~ptri:ijng research in the ar\llls of en,vi,rQ.nwen;ti,11 .·• ... · .. ·.·····. . 

l'llan~~t; spentn~clear ;fUeJ,. mixed waste chilra~riiati!:ln. arid 
· tteat#rtt• lldvanced manufacturing, arid trans~01tation · 
technP.1\")gi~~· This chapter presents a brief history of ib!l'•INEEi 
andpt(,vide$ .a physical description ofits geology, .biolo~, and 
meteo*piogy (Section 1.1). Major ongoing missions and pl,\)grarns,. 
and flifHities lOcated at the INEL, are also described, (Se.IJtion 1.2)'. 



Chapter I: Introduction 

1. INTRODUCTION 

1.1 SITE DESCRIPTION 

History 

The Idaho Nati on al Engineering Laboratory 
(INEL) of the U.S. Department of Energy 
(DOE) was established as the National Reactor 
Testing Station on the southeastern Idaho desert 
in 1949 to conduct research and further the 
development of nuclear reactors (Figure I. I). 
Prior to that time, the area was known as the 
Naval Proving Grounds and was used as a 
testing range for naval guns from the U.S. 
Naval Ordnance Station in Pocatello, Idaho. 

The first reactor built at the INEL, the 
Experimental Breeder Reactor-I, achieved 
initial criticality in December 1951. The INEL 
expanded rapidly in the 1950s with the 
establishment of the Test Reactor Area, the 
Naval Reactors Facility, and the Idaho 
Chemical Processing Plant, and with the devel­
opment of the Aircraft Nuclear Propulsion 
program at the current Test Area North. In July 
1955, one of the reactors at the INEL became 
the first to light an American town (Arco, 
Idaho). 

In 197 4, the name was changed from the 
National Reactor Testing Station to the INEL to 
better reflect current projects, which include 
non-nuclear as well as nuclear projects. To 
date, 52 reactors have been built at the INEL. 

Physical Description 

The INEL is situated on the eastern Snake 
River Plain in southeastern Idaho at an average 
elevation of 1,500 m (4,900 ft). The INEL 
encompasses 2,300 km2 (890 rni2

). extends 63 

;1 -L 
I J t. ;r _1 

I 1---~·-J 
\.; ' ~ _// / / -- .. 
/1 / !'. -i/-

' L • I INEL I 

I 
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Figure 1.1 Location of INEL 

km (39 mi) from north to south and is about 58 
km (36 mi) wide at its broader southern part. 
Land immediately beyond the boundaries of the 
INEL is either desert, foothills, or agricultural 
fields. Most of the nearby farming is concen­
trated northeast of the INEL. Large areas of 
agricultural land are farmed adjacent to the 
Snake River, but these regions are more distant 
from the lNEL. 

The plain where the INEL is located is part 
of a cool, desert-shrub biome. Vegetation is 
typical of the Great Basin, with sagebrush 
conspicuous over 80% of the INEL. 

The surface of the eastern Snake River Plain 
is composed of a sequence of basaltic lava 
flows extruded over the past two million years. 
Sedimentary deposits, including gravel and sand 
deposited by streams (as alluvial fans, channel 
fillings, and deltas), windblown and, and silt 
and clay deposited in playa lakes occur as 
interbeds between lava flows and cover the 
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flows in many locations. An ancient lake, 
known as Lake Terreton, covered approx­
imately 233 km2 (35 mi2

) of the northern INEL 
during the last glacial period'. 

Underlying the plain is the Snake River 
Plain Aquifer. Ground-water underflow from 
the area near Henry's Fork of the Snake River 
supplies a significant amount of water to the 
Snake River Plain Aquifer beneath the INEL. 
Additional recharge to the aquifer comes from 
the Big and Little Lost Rivers and Birch Creek 
drainages. These streams originate in the 
mountains to the northwest of the INEL. The 
Big Lost River and Birch Creek flow onto the 
INEL during portions of wet years and sink into 
the porous soils. The underground water moves 
laterally at an average rate of 1.5 to 6 mid (5 to 
20 ft/d) to the south and west, and emerges in 
springs along the Snake River between Milner 
and Bliss, Idaho. Discharge volumes from 
typical springs in this region are approximately 
4.3 x 109 m3 (3.5 x 106 acre-ft) per year. Both 
the ground and surface waters of the Snake 
River Plain are used for crop irrigation. 

Average annual temperature at the INEL 
Central Facilities Area is 5.6'C (42'F), with 
extremes of38'C (!Ol'F) and-44'C (-47'F). 
Annual precipitation in the area has averaged 22 
cm (8.7 in) over the past 15 years, peaking in 
late spring. Winds are predominantly along the 
southwest-northeast axis of the plain, with the 
most frequent and strongest winds from the 
southwest. The northeast winds are mostly 
nocturnal. Spring is the windiest time of the 
year, while winter has more calm periods and 
more nighttime temperature inversionsb. 

• 5.J. Miller, /NEL Management Plan for Cu!wral Resources, DOE/10-
10361, March 1993. 

b K.L. Clawson, G.E. Start, and N.R. Ricks, C!imatographyoftheldaho 
National Engineedng laboratoty, 2nd Edition; DOE/ID-12118, 
December 1989. 
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The nearest INEL boundaries are 35 km (22 
mi) west of Idaho Falls, 37 km (23 mi) 
northwest of Blackfoot, 71 km (44 mi) 
northwest of Pocatello, and 11 km (7 mi) east of 
Arco, Idaho (Figure 1.2). With a population of 
about 1, 100, Arco is the largest boundary 
community in the area surrounding the INEL. 
Atomic City (population 25) is the closest 
boundary community°. Approximately 121,500 
people reside within a radius of 80 km (50 mi) 
of the INEL's operational center (Figure 1.3). 
There are no residents within 16 km (10 mi) of 
that center. 

1.2 INEL MISSION AND 
FACILITIES 

Mission 

According to the Department of Energy 
Mission Statement, the present mission of the 
INEL is to develop, demonstrate, deploy, and 
transfer advanced engineering technology and 
systems to private industry to improve U.S. 
competitiveness and security, the efficient pro­
duction and use of energy, and the quality of 
life and the environment worldwide. 

Facilities 

The Idaho National Engineering Laboratory 
is operated for the U.S. Department of Energy 
by Lockheed Idaho Technologies Company. 
Additional facilities are operated by 
Westinghouse Electric Corporation and the 
University of Chicago's Argonne National 
Laboratory. Facilities are located in the city 
of Idaho Falls and at eight operating areas on 

c 1990 Census. 
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the INEL (Figure 1.3). Major facilities, and 
their current missions, are listed in the 
following sections. 

Argonne National Laboratory-West 
(ANL-W). This facility is operated by the 
University of Chicago's Argonne National 
Laboratory under contract to the DOE-Chicago 
Operations Office (DOE-CH). At this site, 
ANL-W developed the Integral Fast Reactor, a 
new generation of breeder reactor that has 
advantages in safety and waste reduction. This 
project was terminated by Congress during 
1995. The present mission of the laboratory is 
research into areas of national concern, 
including spent nuclear fuel, nuclear 
proliferation, and waste reduction and cleanup 
technologies. 

Idaho Chemical Processing Plant (ICPP). 
The ICPP receives and stores nuclear fuels 
from the U.S. Navy and other activities. 
Technologies for treatment and disposal of 
high-level waste are being developed at the 
plant. High-level wastes are being treated and 
will ultimately be prepared for disposal in a 
permanent repository. 

Test Area North (TAN). Located at the north 
end of the INEL, TAN was built to house the 
program to develop a nuclear-powered airplane 
during the 1950s. Facilities include one of the 
world's largest "hot shops," which more recently 
supported research into the Three Mile Island 
accident. The largest program currently at 
TAN, the Specific Manufacturing Capability 
Project, produces armor for the MIA2 Abrams 
tank for the U.S. Army. 

Test Reactor Area (TRA). The TRA has 
studied the effects of radiation on materials, 
fuels, and equipment for nearly 40 years. The 
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Advanced Test Reactor is currently used for the 
production of important isotopes used in 
medicine, research, and industry. 

Power Burst Facility (PBF). The PBF area 
contains the Waste Experimental Reduction 
Facility (WERF), which processes low-level 
waste to reduce waste volume through sizing of 
metallic waste and compaction. The PBF 
reactor is now being researched for its potential 
use in brain cancer treatments for the Boron 
Neutron Capture Therapy program. 

Naval Reactors Facility (NRF). The NRF is 
operated by Westinghouse Electric Corporation 
for DOE's Pittsburgh Naval Reactors Office. 
From 1953 through May 1995, NRF prototypes 
served as a site for training Navy personnel who 
serve aboard nuclear-powered submarines and 
warships. At the Expended Core Facility, NRF 
also tests and examines naval reactor fuel 
components to improve current designs and to 
monitor the performance of existing reactors. 

Radioactive Waste Management Complex 
(RWMC). The RWMC's mission is to manage 
the disposal of low-level radioactive waste and 
the temporary storage of transuranic waste in an 
environmentally sound manner. The facility 
studies various high-technology strategies for 
the storage, processing and disposal of 
radioactive wastes. The Stored Waste Exami­
nation Pilot Plant is used to nondestructively 
examine waste before it can be sent to the 
Waste Isolation Pilot Plant in New Mexico. 

Central Facilities Area (CFA). The CPA is a 
headquarters for services at the INEL. The area 
contains environmental monitoring and 
calibration laboratories, vehicle and equipment 
pools, a cafeteria, warehouses, and a security 
facility. 



Idaho Falls. Idaho Falls facilities include the 
INEL Research Center, featuring programs in 
materials science, physical science, biotech­
nology, environmental science, and geotech-
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nology. The Engineering Research Office 
Building and the Willow Creek Building house 
support personnel for the facilities at the INEL'. 

a INEl Worldwide Web page, http://www.inel.gov 
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Chapter 2: Environmental Compliance Summary 

2. ENVIRONMENTAL COMPLIANCE SUMMARY 

2.1 COMPLIANCE STATUS 

Comprehensive Environmental Response, 
Compensation & Liability Act (CERCLA) 

This Act provides the specific procedures to 
be used to assess and remediate inactive waste 
sites where the release of hazardous substances 
has occurred. The INEL was placed on the 
National Priorities List under CERCLA on 
November 29, 1989. Environmental restoration 
activities at the INEL are being conducted in 
accordance with the 1991 Federal Facility 
Agreement and Consent Order signed by DOE­
ID, the State of Idaho, and EPA Region 10. 

During 1995, investigations under the 
processes outlined in the Consent Order 
continued to be streamlined. Limited field 
investigations, termed Track 1 or Track 2, were 
used in lieu of the more extensive Remedial 
Investigation/Feasibility Study to evaluate many 
potential release sites. A Track 1 designation is 
used for potential release sites where existing 
data are expected to be able to demonstrate that 
a site needs no further action. Track 2 denotes 
that limited field data collection is necessary. 
After each limited investigation is completed, a 
determination is made by the Consent Order 
Project Managers that no further action is 
necessary or that proceeding with an interim 
cleanup action or further investigation under a 
Remedial Investigation/Feasibility Study is 
appropriate. The INEL met l 00% of all Federal 
Facility Act/Consent Order enforceable mile­
stones ahead of schedule in 1995. 

CERCLA Continuous Release Report. In 
1995, the INEL filed a continuous release report 
with the National Response Center for 
cyclohexylamine at the INEL. The Reportable 

Quantity was set at 454 g (1 lb) until July 1, 
1996. EPA set a new Reportable Quantity of 
2,270 kg (5,000 lb) that became effective on 
that date. INEL releases are well below the new 
level. 

Emergency Planning and Community Right­
to-Know Act (EPCRA) 

The purposes of this Act are to provide the 
public with information about hazardous chem­
icals on the INEL and to establish emergency 
planning and notification procedures to protect 
the public from chemical releases. It also con­
tains requirements for periodic reporting on 
hazardous chemicals stored and/or used at the 
facilities. Executive Order 12856, "Federal 
Compliance with Right-to-Know Laws and 
Pollution Prevention Requirements," requires 
all federal facilities to comply with the 
provisions of this Act (Table 2.1 ). 

311 Report. Quarterly 311 reports were 
submitted to the Local Emergency Planning 
Committees, the State Emergency Response 
Commission, and to local fire departments by 
January 1, April 1, July 1, and October 1 in 
1995. These quarterly reports satisfy the 90-day 
notice requirement for new chemicals brought 
onsitc. 

312 Report. The Emergency and Hazardous 
Chemical Inventory (Tier II) Report for 1995 
was transmitted to the planning and response 
agencies before March 1, 1996. These annual 
reports identify the types, quantities, and loca­
tions of hazardous and extremely hazardous 
chemicals, stored at INEL facilities, which 
exceed the CERCLA and EPCRA reporting 
thresholds. 
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TABLE 2.1 
INEL 1995 EMERGENCY PLANNING AND COMMUNITY 

RIGHT-TO-KNOW ACT UPDATE 

EPCRA 302-303: Planning Notification 

EPCRA 304: EHS Release Notification 

EPCRA 311-312: MSDS'/Chemical Inventory 

EPCRA 313: TRI Reporting 

a Material Safety Data Sheet 

313 Report. The Toxic Chemical Release 
Inventory Report was transmitted to EPA and 
the State of Idaho by July I, 1995. The report 
identified quantities of toxic chemicals that 
were released to the environment by the INEL 
during calendar year 1994. Reports were 
prepared for seven toxic chemicals: benzene, 
methyl isobutyl ketone, methyl tertiary-butyl 
ether, nitric acid, sulfuric acid, toluene, and 
xylene in 1995. 

33/50 Report. Executive Order 12856 requires 
all Federal Agencies to comply with the EPA 
33/50 program, requiring release reductions of 
17 priority Toxic Chemical Release Inventory 
chemicals by 50% before the end of 1999. On 
March 27, 1995, EPA made the 1993 Toxic 
Chemical Release Inventory numbers available 
to the public, including DOE's data. Total toxic 
chemical releases to the environment at the 
INEL in 1993 were about 160,000 kg (360,000 
lb). The INEL filed a Toxic Release Inventory 
report in 1993 for one priority chemical, methyl 
isobutyl ketone. 

In 1994 the INEL reported four priority 
chemicals, methyl isobutyl ketone and three 
components of gasoline (benzene, xylene, and 
toluene) which were reported for the first time. 
In 1995 only the latter three were reportable for 
the INEL. 
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Yes[X] No [ ] Not Required [ ] 

Yes [X] No [ ] Not Required [ ] 

Yes [X] No [ ] Not Required [ ] 

Yes [X] No [ ] Not Required [ ] 

Natural Resource Trusteeship & Natural 
Resources Damage Assessment 

Executive Order 12580, Section 2(d), 
appoints the Secretary of Energy as the primary 
Federal Natural Resource Trustee for natural 
resources located on, over, or under land admin­
istered by DOE. Natural resource trustees act 
on behalf of the public when natural resources 
may be injured, destroyed, lost, or threatened 
as a result of the release of hazardous sub­
stance. Federal agencies, states, and Native 
American tribes are designated as natural re­
source trustees by National Contingency Plan 
Sections 300.600(b), 300.605, and 300.610, 
respectively. In the case of the INEL other 
potential natural resource trustees with possible 
jurisdiction over trust resources are the State of 
Idaho, Department of Interior (Bureau of Land 
Management and U.S. Fish and Wildlife 
Service), and Shoshone-Bannock Tribes. 

Past releases of hazardous substances 
resulted in the INEL's placement on the 
National Priorities List. These same releases 
create the potential for injury to natural 
resources. DOE is liable under CERCLA for 
damages to natural resources resulting from 
releases of hazardous substances to the 
environment. The Environmental Restoration 



Program is attempting to coordinate with DOE­
ID co-trustees any INEL Natural Resource 
Damage Assessment issues arising as a result of 
the Comprehensive Remedial Investigation/ 
Feasibility Study for each Waste Area Group. 

In April 1995, LITCO published document 
INEL-95/0190, Guidance Manual for Conduct­
ing Screening Level Ecological Risk Assess­
ments at the INEL. This manual was developed 
to streamline and standardize the ecological 
assessment process at the INEL, and it supports 
the DOE schedules and milestones in the 
Federal Facility Agreement and Consent Order 
for carrying out remedial investigation/ 
feasibility study activities at the INEL. 
Integrating the natural resource concerns with 
these activities will lead to more efficient 
efforts and more cost-effective remediation of 
sites at the INEL. Although the ecological risk 
assessment is a separate effort from the Natural 
Resources Damage Assessment, it is anticipated 
that the ecological assessment performed for 
CERCLA remedial actions can be used to help 
resolve many natural resource issues among 
trustees as well. The regulation at 43 CFR Part 
11 allows this substitution'. 

A meeting with DOE-ID's co-trustees is 
scheduled for May 1996. Even though the 
meeting is later than would have been optimum 
for two remedial investigation/feasibility stud­
ies that are already underway, DOE-ID will 
coordinate and address issues on these projects. 
For future Waste Area Group investigations, 
coordination will be at the planning stage. 

Clean Air Act 

The Clean Air Act sets standards for 
ambient air quality and for air emission of 
hazardous air pollutants. EPA is the federal 
regulatory agency of authority, but states may 

• DOE, Natural Resource Trusteeship and Ecological Evaluation for 
Environmental Restoration at Department of Energy Facilities, 
DOE/EH-0192, June 1991. 
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administer and enforce provisions of the Act by 
obtaining EPA approval of a State Implemen­
tation Plan. 

A Permit to Construct may be required for 
any construction or modification of a facility 
that emits an air pollutant. Projects at the INEL 
that will result in emissions exceeding certain 
regulatory levels (i.e., major modifications) 
require Prevention of Significant Deterioration/ 
Permits to Construct. Applications for these 
perrr.its require a more extensive analysis of the 
air pollutant emissions impacts. 

Title V Operating Permit. Title V of the 
1990 Clean Air Act Amendments required the 
EPA to develop a federally enforceable opera­
ting permit program for air pollution sources to 
be administered by the state and/or local air 
pollution agencies. The EPA established regu­
lations in July 1992 that defined requirements 
for state programs. Idaho has now promulgated 
its own regulations presently being reviewed by 
EPA. 

A Title V work group, consisting of DOE­
ID and contractor representatives at the INEL, 
was established to develop the Title V Permit 
application. The application was a four-year 
effort beginning with the initiation of the INEL 
emissions inventory of the entire Site to 
quantify emissions from all sources. This 
inventory provides the basis for the Title V 
application. The updated Air Emission Inven­
tory for the Idaho National Engineering 
Laboratory, which included both criteria and 
toxic air pollutant inventories, was sent to the 
State in June of 1994 and will be updated 
annually. 

The Title V Air Operating Permit Applica­
tion was submitted to the State Division of 
Environmental Quality (DEQ) July 28, 1995. 
The joint application for NRF and ANL-W was 
certified and signed by their responsible offici­
als. The DOE/LITCO respective volumes were 
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not certified due to an unresolved issue related 
to the LITCO contract with DOE-ID. 

A letter received from the State of Idaho in 
October 1995 provided formal notification of 
incompleteness for the INEL Air Operating 
Permit. The application was deemed incom­
plete because it was not yet signed and certified 
for INEL facilities operated by LITCO and not 
all generally applicable requirements were 
listed. All review by the State on the appli­
cation stopped at the end of November, and the 
INEL was allowed 30 days to sign the applica­
tion and the compliance certifications, after 
which DEQ would resume processing the 
permit application. Final certification of the 
INEL Tier I Air Operating Permit Application 
was forwarded to DEQ the first week in 
December following extended negotiations with 
LITCO. 

A letter to DOE-ID dated December 22, 
1995, declared the permit application "admini­
stratively complete." This completes a major 
milestone and sets the stage for actual permit 
issuance scheduled for November 1998. The 
application allows the INEL to operate under 
the stated conditions until the actual operating 
permit is issued. The State has three years to 
issue the final permit. 

WERF Opacity Monitoring. LITCO told 
DOE-ID that they planned to remove the 
opacity monitor for the WERF incinerator off­
gas monitoring system, and they requested 
approval for this action. DOE-ID concurred 
with the action. Involved in this issue is a regu­
latory requirement in the WERF Permit to 
Construct that visible emissions not exceed 5% 
opacity for more than three minutes in any 60-
minute period. 

Air Permitting vs. Environmental Restora­
tion (CERCLA) Activities. Discussions are 
continuing both within the INEL and among the 
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agencies as to the relationship of CERCLA and 
the Clean Air Act, specifically air permitting. 
Clearly, CERCLA activities are not required to 
obtain air permits but are required to meet the 
substantive requirements of permits. However, 
CERCLA activities could impact other INEL 
sources via impacts to the ambient air quality 
(National Ambient Air Quality Standards and 
Prevention of Significant Deterioration Incre­
ments). An analysis of ambient air quality 
impacts of CERCLA activities would normally 
include the proposed action in addition to the 
existing, permitted sources. An agreement with 
the State for Pit 9 work at RWMC allows the 
portion of PSD analysis applying to Pit 9 to be 
done independently of the sitewide analysis. 
The sitewide analysis will then be performed by 
the Management and Operations contractor. 

Any potential impacts to the environment 
via releases of radiological materials during 
CERCLA activities are included each year in 
the NESHAPs annual report. 

Fuel Storage Area permit. The October 1995 
agreement between DOE, the Navy, and the 
State of Idaho related to spent nuclear fuel 
shipments to Idaho and temporary storage at the 
INEL allows installation of the new fuel racks 
for the reconfiguration project upon receipt of a 
Permit to Construct from the State. The State 
held a public comment period between January 
18 and February 16, 1996. The Permit to 
Construct for the Fuel Storage Area Rack 
Reconfiguration Project was received from the 
State of Idaho in April 1996. 

Procurement of the new fuel storage racks 
for the Fuel Storage Area facility proceeded, 
and racks for this project have been received 
and are stored at ICPP. The new racks, which 
are 1.5 m (5 ft) taller than the existing racks, 
will increase and optimize the underwater 
storage capacity of fuel at ICPP. 



National Emission Standards for Hazardous 
Air Pollutants (NESHAPs) 

In June 1995, DOE-ID submitted the 1994 
JNEL National Emission Standards for 
Hazardous Air Pollutants-Radionuclides report 
to EPA, DOE Headquarters, and State of Idaho 
officials. Using the CAP-88 computer model, 
the hypothetical maximum individual effective 
dose equivalent to a member of the public re­
sulting from 1994 INEL airborne radionuclide 
emissions (monitored, unmonitored, and diffuse 
sources) was 0.004 mrem/yr (4 x J0·5 mSv/yr). 
This dose was 0.04% of the regulatory standard 
of JO mrem/yr. 

The 1995 calculations with this code are 
discussed in Chapter 4, "Environmental Radio­
logical Program Information." 

In addition to the radiological NESHAPs 
program, LITCO operates an asbestos program. 
All renovations that involve asbestos or demoli­
tions of any structure must satisfy requirements 
of 40 CPR 61, Subpart M. During the calendar 
year 1995, there were 148 renovation oper­
ations involving nonscheduled operations in 
which amounts were less than the EPA thresh­
old· and there were 34 scheduled renovation or 

' 
demolition operations that required EPA notifi-
cations (amounts above the EPA threshold). 

Clean Water Act 

The Clean Water Act, originally passed in 
1972, established goals to control pollutants 
discharged to U.S. surface waters. Among the 
main elements of the Act were effluent limits 
set by the EPA for specific industry categories 
and water quality standards set by states. The 
Clean Water Act also provided for the National 
Pollutant Discharge Elimination System 
(NPDES) permit program, requiring permits for 
discharges from a point source into surface 
waters. An expansion of the NPDES was 
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instituted with the issuance of storm water 
discharge permits to medium and large munici­
palities and sites with industrial activity. 

Waters of the United States Delineation. In 
1992, areas on the INEL that are potential 
"Waters of the United States" were mapped and 
presented to EPA Region JO and the Army 
Corps of Engineers. These areas encompass 
what is called the Big Lost River system, which 
includes the Little Lost River, Birch Creek, the 
Big Lost River, and connecting tributaries and 
playas. In November 1993, the Army Corps of 
Engineers also designated the INEL Spreading 
Areas A and B near RWMC as Waters of the 
United States. 

Clean Water Act Section 404 Permits. 
DOE-ID sent a joint request in May 1994 to the 
U.S. Army Corps of Engineers and the Idaho 
Department of Water Resources for a Clean 
Water Act Section 404 permit to authorize work 
in Spreading Area B near the Radioactive 
Waste Management Complex. Spreading Area 
B is one of four depressions where water is 
diverted from the Big Lost River for flood 
control. In October 1994, the Army Corps of 
Engineers granted a 10-year Section 404 permit 
that authorizes DOE-ID to discharge dredged 
and fill material associated with the excavation 
of soil material in Spreading Area B at the 
INEL. The permit prohibits construction activ­
ity at sites eligible for listing on the National 
Register of Historic Places. 

The Birch Creek Playa at TAN is currently 
being evaluated to delineate areas within the 
historic playa which may be Waters of the 
United States. The Army Corps of Engineers 
decided in August 1994 that the Birch Creek 
Playa does not require a Section 404 permit for 
construction work and other borrow and fill 
work. 
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Spill Prevention Control and Countermeas­
ure Plans. Evaluations were conducted in 1993 
to determine which INEL facilities are required 
under 40 CPR 112 to have a Spill Prevention 
Control and Countermeasure Plan. Determin­
ations were made as to which facilities required 
plans, and plans were prepared and updated for 
those facilities. Plans and determinations were 
documented in the INEL Spill Prevention Con­
trol and Countermeasure Plans and Exemp­
tions, isued in September 1994. Facilities 
reviewed their status in July 1995 and made 
changes where necessary. 

Oil Pollution Abatement. Evaluations were 
conducted to determine applicability of a pro­
posed Oil Pollution Abatement rule revision 
published in the Federal Register (58 FR 8824, 
February 17, 1993). The proposed rule requires 
preparation and submittal of facility response 
plans for facilities determined to be "substantial 
harm" facilities. Based on the evaluations, it 
was cone] uded that there are none of these 
facilities at the INEL, and that the INEL, as a 
whole, is not a "substantial harm facility." A 
certification of no substantial harm was 
prepared during fiscal year 1994 and placed on 
file at the INEL. A re-evaluation conducted in 
1995 reconfirmed that the INEL is not a 
substantial harm facility. 

National Pollutant Discharge Elimination 
System (NPDES) Point Source Discharge 
Permits 

All INEL facilities were inventoried for 
process point source discharges to Waters of the 
United States in 1992 and 1993. In October 
1993, information obtained from Phase I of the 
INEL Liquid Effluent Inventory and from eval­
uations conducted as part of the INEL Storm 
Water Pollution Prevention Plan (SWPPP) for 
Industrial Activities was examined to identify 
any potential point source discharges. One was 
identified-pressure relief discharges from 
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ICPP production well pump stations to the Big 
Lost River. A permit application for the ICPP 
discharges was submitted to EPA Region 10 in 
1992, but EPA concluded that the pollutant 
discharges were minor and decided not to issue 
a permit at that time due to higher permitting 
priorities. ICPP is required to comply with 
Idaho Water Quality Standards. 

Storm Water Discharge Permits-Industrial 
Activity. The INEL Storm Water Pollution 
Prevention Plan (SWPPP) for Industrial Activ­
ities for all applicable areas was implemented 
by October 1993. This plan provides for 
baseline and tailored controls and measures to 
prevent pollution of storm water. Annual eval­
uations are conducted by the SWPPP Team to 
determine compliance with the plan and the 
need for revision. Storm water monitoring is 
conducted by the LITCO Environmental Moni­
toring and Water Resources Group according to 
permit requirements and DOE Orders. The 
NOAA Air Resources Laboratory (ARL) 
provides identification and notification of storm 
events. Storm water pollution prevention train­
ing is provided for INEL personnel as the 
permit requires. 

Storm Water Discharge Permit-Construc­
tion Activity. The INEL SWPPP for Construc­
tion Activities (DOE/ID-10425) was distributed 
in September 1993. This plan provides for 
measures and controls to prevent pollution of 
storm water. Worksheets are completed for 
construction projects and appended to the plan. 
Inspections of construction sites are performed 
in accordance with permit requirements. The 
NOANARL provides identification and notifi­
cation of storm events. Storm water monitoring 
is not a permit requirement. Storm water pol­
lution prevention training is provided to INEL 
personnel and subcontractors as needed. 



Executive Order 11990-Protection of 
Wetlands 

A plan to identify and field-verify regulated 
wetlands at the INEL was developed. Funding 
was allocated, and potential sites were evalu­
ated in fiscal years 1994 and 1995. Sites 
delineated on the 1993 U.S. Fish and Wildlife 
Service INEL National Wetlands Inventory map 
were included in the process. The only areas 
identified as jurisdictional wetlands were in the 
area of the Big Lost River Sinks. 

The U.S. Fish and Wildlife Service National 
Wetlands Inventory map is used as a source of 
information to identify potential wetlands or 
nonregulated sites with ecological, environ­
mental, and future development significance. 
National Wetlands Inventory sites that are 
clearly not wetlands will be eliminated from 
INEL inventory maps with the concurrence of 
the U.S. Fish and Wildlife Service. Currently, 
there are no identified operations at the INEL 
that have a significant impact on jurisdictional 
wetlands. Present and future activities involv­
ing borrowing soil from Spreading Area B and 
Spreading Area A, respectively, may impact 
nonregulated wetlands to some extent. 

Executive Order 11988-Floodplain 
Management 

In the fall of 1993, DOE-ID obtained 
stereographic aerial photographic coverage of 
INEL site areas judged to lie within the 100-yr 
floodplains of the Big Lost River and Birch 
Creek as an initial step in the production of a 
map ofINEL floodplains. Early in 1994, DOE­
ID gave approval to the USGS to proceed with 
the remaining tasks in the floodplain mapping 
project. The aerial photographs have been used 
to produce detailed topographic maps (2-ft 
contours), an important prerequisite to mapping 
the floodplains. Personnel from the Boise 
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Office of the USGS began mapping tasks for 
the floodplain study in 1994. Maps of the 100-
yr floodplains of the Big Lost River and Birch 
Creek, and a report documenting the floodplain 
study, are expected to be finished in 1997. 
Presently, the preliminary modeling has been 
completed for Birch Creek and is under review. 
Work has been initiated on the Big Lost River 
model. 

Although the floodplains of the Big Lost 
River and Birch Creek will be delineated by the 
present project, the project will not account for 
all areas on the INEL having a one-percent or 
greater chance of being flooded in any given 
year. Specifically, the study will not include 
areas that may be prone to flooding caused by 
runoff from local drainage basins. Runoff 
flooding studies will have to be conducted 
separately using the detailed topographic maps 
from the current project when available. 

Two-ft contour maps have been completed 
for areas near INEL facilities, and the USGS is 
evaluating existing studies on the RWMC sub­
basin to determine if they are adequate for 
delineating the 100-yr to 500-yr floodplain. 
DOE-ID is seeking funding to conduct these 
studies on a sitewide basis, but these studies are 
currently planned on an as-needed basis only. 
In addition, the NOANARL is expanding and 
updating its computations of annual, extreme, 
and return period precipitation to further sup­
port these studies. 

Floodplain Assessment-INEL. The assess­
ment currently underway will determine the 
impacts of a 100-yr flood by the Big Lost River. 
It will also identify whether RWMC is in the 
Big Lost River 100-yr floodplain. Water 
flowing through a diversion channel near the 
RWMC goes into two spreading areas. These 
areas are currently being assessed to determine 
if past floodplain evaluations for potential 
RWMC drainage are adequate. 
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From a regulatory perspective, there is a 
need to be able to identify whether RWMC is in 
a floodplain for the spreading areas as well. 
This could impact proposed activities such as 
the project to privatize alpha-contaminated low­
level waste treatment and proposed activities 
related to wastes contaminated with poly­
chlorinated biphenyl (PCB) materials currently 
stored at RWMC. 

State ofldaho Wastewater Land Application 
Permits (WLAPs) 

DOE-ID is obtaining State ofldaho WLAPs 
for existing and future land application facilities 
(i.e. percolation ponds and sewage treatment 
irrigation systems). Applications for WLAPs 
are being prepared for the Water Reactor 
Research Test Facility (WRRTF) Sewage and 
Process Ponds at TAN and the TRA Chemical 
Waste and Cold Waste Ponds. The ANL-W 
Industrial Waste Pond and Conveyance Ditches 
application was submitted by DOE-CH to the 
State of Idaho, and applications for the Tech­
nical Support Facility Disposal Pond at TAN 
and the NRF Industrial Waste Ditch have also 
been submitted to the State for review. 

Final WLAPs were issued in September 
1995 for the ICPP Percolation Ponds and the 
ICPP Sewage Treatment Plant Rapid Infiltration 
Trenches. 

Resource Conservation and Recovery Act 
(RCRA) 

This Act establishes regulatory standards for 
the generation, transportation, storage, treat­
ment, and disposal of hazardous waste. The 
State of Idaho is authorized by EPA to regulate 
hazardous waste and the hazardous component 
of mixed waste at the INEL. (Mixed wastes 
contain both radioactive and hazardous materi­
als.) Strictly radioactive wastes are regulated 
by the Atomic Energy Act as administered 
through DOE orders. 
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RCRA Inspection. Officials from the State of 
Idaho DEQ arrived at the INEL on September 
12 to begin the annual RCRA inspection. The 
areas inspected during this visit were WERF, 
RWMC, and ANL-W. No Notice of Violation 
was received in 1995 for this inspection. 

RCRA Notices of Violation. DOE's response 
to the State of Idaho's draft consent order to 
resolve the September 29, 1994, Notice of Vio­
lation was sent on March 13, 1995. A second 
draft consent order from the State was received 
in June 1995 to resolve alleged violations from 
this notice. By late July, the State of Idaho 
approved the RCRA Interim Status treatment 
for the ANL-W Sodium Component Mainten­
ance Shop, a significant hurdle to be cleared 
prior to treatment of the Army Re-entry Vehicle 
Facility Site's sodium/potassium (Na/K) waste 
at ANL-W. The consent order for the 
September 1994 Notice of Violation was signed 
by the State on October 6, 1995. 

In accordance with the consent order, the 
Na/K was moved to ANL-W and underwent 
treatment. Treatment was completed in early 
1996. The last item for ensuring compliance in 
the consent order was maintaining the TAN 
storage overhead door in an open position to 
allow emergency equipment to enter for the 
movement of the S 1 G sodium container in 
building TAN 647 to ANL-W for treatment. 

On October 25, 1995, DOE-ID received a 
Notice of Violation for an inspection conducted 
in June 1994. This inspection covered ANL-W 
and the Hazardous Waste Storage Facility at 
CFA (both RCRA-permitted units). The Notice 
of Violation contained fines, all of which were 
assessed against ANL-W. The only violation 
associated with DOE-ID was for alleged failure 
to maintain appropriate documents at the stor­
age unit. LITCO corrected that violation, and a 
settlement conference was held with Idaho DEQ 
in November 1995. The consent order for this 
notice was signed in May 1996. 



RCRA Closure Plans. The State of Idaho 
approved RCRA closure plans for (1) the ICPP 
Percolation Ponds #1 and #2 in November 
1995, (2) the TRA 610 Lead Storage Unit in 
October 1995, and (3) the LOFf Chromate 
Water Storage Unit (TAN 726) with its associ­
ated Treatment Unit (TAN 726A) in December 
1995. 

RCRA Permitting Accomplishments. The 
internal comment period regarding the Research 
Development and Demonstration application 
for the Plasma Hearth Process began in 1995 
and is still ongoing. The application was 
scheduled to be submitted to the State in June 
1995. However, due to funding restrictions, the 
permitting process is on hold pending further 
review. 

Revised RCRA Part B Application for the 
storage modules and the Intermediate-Level 
Transuranic Storage Facility were submitted to 
the State by March 13, 1995. The INEL 
received the final RCRA Hazardous Waste 
Partial Permit for container storage at the 
Intermediate-Level Transuranic Storage Facil­
ity, Pad 2 and the Waste Storage Facilities 
(Type I and Type II) in November 1995. In 
May 1995, DOE-ID received a final partial 
hazardous waste permit from the State for the 
Hazardous Chemical Waste Handling and 
Neutralization Facility at ICPP. 

Discussions with the State resulted in a new 
schedule for submission of the WERF Part B 
Permit application. The State agreed to the 
WERF incinerator trial burn plan in December 
1995 and the Part B Permit application in 
February 1996. 

RCRA Reports. As required by the State of 
Idaho, DOE-ID submitted the Idaho Hazardous 
Waste Generator Quarterly Reports for 1995. 
The reports contain information on waste 
generation, treatment, recycling, and disposal 
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activities at INEL facilities for each quarter 
during 1995. 

DOE-ID submitted the INEL 1995 Affirm­
ative Procurement Report to EPA by December 
1995, as required by Section 6002 of RCRA 
and Executive Order 12780. This report 
provides information on the INEL's 
procurement of products containing recovered, 
rather than new, materials. 

The INEL RCRA permit for the Hazardous 
Waste Storage Facility at CFA and some areas 
at ANL-W requires submittal of an annual 
certification to Idaho DEQ that the INEL has a 
waste minimization program in place to reduce 
the volume and toxicity of hazardous waste. 
The certification was due to the State by March 
1, 1995. Due to an oversight by DOE-ID and 
LITCO, however, that submittal did not occur 
until May 26, 1995. As soon as the oversight 
was discovered, DOE-ID contacted State 
officials to brief them on the issue. This report, 
required by DOE Order 5400.1, contains 
information on waste quantities generated and 
progress towards waste minimization goals at 
the INEL. In the future, the submittal date for 
this report will be July I to coincide with the 
development of the annual Waste Minimization 
Plan. 

The Annual Report on Treatability Studies 
for Calendar Year 1995 as required by 40 CFR 
26 l.4(f)(9) was submitted for the INEL in 
March 1996. Treatability Studies as defined by 
the Code of Federal Regulations are those in 
which a hazardous waste is subjected to a 
treatment process to determine: ( 1) whether the 
waste is amenable to the treatment process, (2) 
what pretreatment (if any) is required, (3) the 
optimal process conditions needed to achieve 
the desired treatment, ( 4) the efficiency of a 
treatment process for a specific waste or wastes, 
or (5) the characteristics and volumes of resid­
uals from a particular treatment process". Also 

• 40 CFR 260.10, "Hazardous Waste Management System," 1995. 
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included in this definition for the purpose of the 
40 CFR 261.4 (e) and (I) exemptions are liner 
compatibility, corrosion, other material com­
patibility studies, and toxicological and health 
effects studies. A "treatability study" is not a 
means to commercially treat or dispose of 
hazardous waste. 

RCRA Firing Range Issue. The Indoor Live 
Fire Range, used by the INEL security forces, 
was placed under restricted use by the LITCO 
Regulatory Affairs Group because of apparent 
inappropriate hazardous waste management 
activities. Previously, LITCO Safeguards and 
Security had obtained a report from an inde­
pendent environmental consultant indicating 
that the firing range qualified for an exemption 
from hazardous waste regulations. However, 
the exemption was intended for outdoor firing 
ranges where spent lead would not be removed 
from the unit after it was used for its intended 
purpose. During operation of the indoor range, 
waste was generated, treated, and a small quan­
tity was stored in a sump. 

After LITCO determined the waste was 
hazardous, they requested clarification from the 
Idaho DEQ regarding how the facility should be 
operated. The DEQ stated that a Generator 
Treatment Plan was required for the facility's 
lead treatment unit, the treatment unit needed 
adequate secondary containment, and the resid­
ual waste in the sump needed to be removed 
within 24 hours. 

RCRA Characterizations. On April 19, 1996, 
the facility manager for the Test Reactor Area 
made the required notifications for a substance 
release report for an inadvertent release in June 
1995 from the TRA tank known as the "Brine 
Pit" to the TRA Chemical Leaching Pond. 

As part of routine operations, corrosive 
regenerant effluent from the TRA demineralizer 
operation is regularly neutralized in the Brine 
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Pit and discharged to the Chemical Leaching 
Pond in full compliance with all applicable 
regulations. Between May 22 and June 22, 
1995, a non-routine activity occurred at TRA 
when a project to flush residues from four 
storage tanks was begun. A regularly scheduled 
sample of the Brine Pit was collected June 14, 
1995, and submitted for analysis. The sample 
was tested and failed the Toxicity Characteristic 
Leaching Procedure for mercury, but the report 
failed to note that a value had exceeded a 
regulatory limit. The regulatory limit in 
wastewater for mercury is 0.2 ppm, but the 
analysis of the sample showed a concentration 
of 0.29 ppm. This situation was discovered and 
eventually confirmed as accurate in April 1996. 
Release notifications were made as required. 

Investigation of records confirmed that 
during normal operation of the demineralizer 
system, the mercury concentration in effluent is 
regularly between 0.01 to 0.1 ppb (0.00001 to 
0.0001 ppm). Therefore, the only source that 
could account for the mercury contamination of 
the wastewater was the neutralization and flush­
ing of the acid and caustic storage tanks in May 
and June 1995. 

In order to calculate the estimated weight 
and volume of mercury discharged to the 
Leaching Pond during this period, assumptions 
were made related to the average concentration 
of mercury in the batches of wastewater 
discharged to the pond. Using an average 
concentration of 0.3 ppm, the total weight of 
mercury released would have been about 390 g 
(0.9 lb). The total volume of mercury released 
would have been about 30 mL (I fl oz). 

LITCO personnel performed a CERCLA 
evaluation with the calculated release 
information, and they concluded that the 
amount of the mercury inadvertently released to 
the Chemical Leaching Pond from May 22 to 
July 6, 1995, was negligible when compared to 
the amount of mercury contamination already 
present in the pond's sediments. 



Federal Facility Compliance Act 

This Act, which amends RCRA, requires 
the preparation of site treatment plans for the 
treatment of mixed wastes at DOE facilities 
which store or generate these wastes. Mixed 
waste contains both hazardous and radioactive 
components. The INEL Proposed Site Treat­
ment Plan was submitted to the State of Idaho 
and EPA in March 1995. After a public review 
and comment period, a final version of the 
INEL Site Treatment Plan was agreed upon that 
formed the basis for State of Idaho and DOE-ID 
consent order negotiations for mixed waste 
treatment at the INEL. The Federal Facility 
Compliance Act Consent Order and Site Treat­
ment Plan was finalized and signed by the State 
ofldaho on November 1, 1995. See Section 3.2 
for more information. 

National Environmental Policy Act (NEPA) 

DOE-HQ requested input on a revision of 
DOE's NEPA Order 451.1, and the new Order 
was approved September 11, 1995. 

Federal regulations require NEPA docu­
mentation showing that federal agencies have 
considered the environmental impacts of, and 
public comments on, proposed actions. This 
information must then be included in federal 
decision making. NEPA documentation can 
include a Categorical Exclusion, an Environ­
mental Assessment (EA) or an Environmental 
Impact Statement (EIS). 

Categorical Exclusions. A Categorical Exclu­
sion is a category of actions that do not 
individually or collectively have a significant 
effect on the human environment, and do not 
require either an EA or EIS as followup. Due to 
a strategy of preparing generic or umbrella 
Categorical Exclusions, the number at the INEL 
dropped from 524 in 1992 to 319 in 1994 to 
144 in 1995. 
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In August 1995, DOE-HQ determined that 
DOE organizations are no longer required to 
document categorical exclusions. The memo 
further stated that DOE officials may use any 
means they deem appropriate to obtain the 
information needed for categorical exclusion 
determinations. Each proposed action must still 
be reviewed in order to determine if it is 
categorically excluded or whether an EA or EIS 
is required. There will be no need to signifi­
cantly modify the categorical exclusion process 
at the INEL except as follows: the DOE-ID 
Manager is no longer required to approve 
categorical exclusions, and there is no longer 
any need for a separate determination page. 
Environmental checklists will still be required, 
and a categorical exclusion will be considered 
completed when the DOE program/project rep­
resentative and the NEPA Compliance Officer 
have initialed the checklist. 

Environmental Impact Statements (EISs). 
The DOE Programmatic Spent Nuclear Fuel 
Management and INEL Environmental Restor­
ation and Waste Management Environmental 
Impact Statement (hereafter referred to in this 
report as the INEL EIS) was released on April 
21, 1995. The Record of Decision was issued 
May 30, 1995 and was published in the Federal 
Register. The Record of Decision selected an 
alternative composed of more than 40 actions at 
the INEL, some of which were subsequently 
tied up in litigation after the State of Idaho sued 
the Department of Energy, claiming that the 
INEL EIS was defective. This litigation was 
settled October 16, 1995 with an agreement 
between DOE, the Department of the Navy and 
the State of Idaho. The federal District Court 
entered a Court Order that incorporated as 
requirements all of the terms and conditions of 
the parties' settlement agreement, including a 
reduction in the number of spent nuclear fuel 
shipments coming to the State of Idaho. Subse­
quently, DOE decided the EIS Record of 
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Decision would have to be amended to reflect 
this reduction. The draft Amended Record of 
Decision was signed by the Secretary of Energy 
in February 1996. Some projects described in 
the Court Order may require further project 
definition or NEPA evaluation in future years. 

Environmental Assessments (EAs). Two EAs 
were completed and Findings of No Significant 
Impact were issued during 1995 for DOE-ID 
operations. These were for the Waste Charac­
terization Facility in March 1995, and replace­
ment of the Health Physics Instrumentation 
Laboratory in May 1995. These EAs were pre­
pared in accordance with the 1994 Secretarial 
Policy on NEPA, which required that all EAs be 
submitted to the public for review and com­
ment. 

A third 1995 EA for the TAN Pool 
Stabilization Project underwent public review 
and comment during February 20 to March 21, 
1995. The draft Finding of No Significant 
Impact and the EA were revised to incorporate 
public comments and were released for a 
second 30-day public review period from May 
IO through June 9, 1995. The document was 
revised and the Finding of No Significant 
Impact was signed May 6, 1996. 

During late 1995 and early 1996, ANL-W 
prepared an Environmental Assessment for 
operation of the ANL-W Fuel Conditioning 
Facility. The draft EA, Electrometallurgical 
Treatment Research and Demonstration Project 
in the Fuel Conditioning Facility at Argonne 
National Laboratory-West, was published in the 
Federal Register". The Federal Register item 
discussed the availability of the draft and gave 
notice of public meetings. The original public 
comment period was February 5 through March 
22, 1996. The comment period was extended, 

• Federal Register, Volume 61, No. 23, Reference No. 02029602, 
Februaiy 2, 1996. 
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and ANL-W personnel are currently awaiting 
additional comments. 

NEPA Planning Summary. In January 1996, 
DOE-ID released its annual NEPA Planning 
Summary, which describes proposed projects 
expected to be analyzed in either an EA or EIS. 
For either type of study, the public must be 
notified of comment and involvement oppor­
tunities. The 1996 summary lists the Advance 
Mixed Waste Treatment facility as a proposed 
project, but delays a decision on the appropriate 
environmental study until DOE reviews specific 
process data. The project planned is to be a 
privately-owned facility designed to treat alpha­
contaminated mixed low-level and transuranic 
wastes for final disposal. A request for pro­
posals was issued in January, and DOE plans to 
award a contract by September 30, 1996. The 
treatment facility will fulfill one of DOE's 
commitments to the State as part of the spent 
nuclear fuel agreement signed with the Idaho 
Governor in October 1995. 

The NEPA Planning Summary also 
provides brief descriptions of proposed projects 
that the department expects will require EAs: 
the Electrometallurgical Treatment Research 
and Demonstration Project at ANL-W; the 
Plasma Hearth Process Project; and the City of 
Boise Geothermal Project-Phase III. Also 
included are descriptions of the status of three 
projects for which NEPA reviews are now 
underway: the TAN Spent Fuel Pool Stabiliza­
tion Project; the INEL Silt and Clay Borrow 
Source Sites; and the Waste Calcining Facility 
Decontamination and Decommissioning. 

Safe Drinking Water Act 

The Safe Drinking Water Act establishes 
primary standards for drinking water delivered 
by a system that supplies drinking water to 15 
or more connections or 25 individuals for at 
least 60 days per year. The INEL drinking 



water supplies meet those criteria and are classi­
fied as nontransient noncommunity or transient 
noncommunity systems because persons who 
use the water do so four or five days per week 
but do not live at the Site. In October 1993, the 
State of Idaho instituted the assessment of fees 
for all public water systems, and the INEL pays 
a fee to operate 12 active public water systems. 

All INEL facilities performed the recom­
mended sampling of drinking water for volatile 
organic chemicals and synthetic organic chemi­
cals during 1993 in order to be eligible to 
replace annual sampling with a triennial sam­
pling period. Waivers were sought from the 
State of Idaho for the following: (1) dioxin 
sampling, because the chemical is not used at 
the INEL, (2) asbestos sampling based on 
previous analytical data showing the water has 
no asbestos contamination, and (3) sampling for 
synthetic organic compounds and volatile 
organic compounds. The Idaho DEQ granted 
these waivers. 

The bacteriological program for drinking 
water at the INEL involves monthly testing for 
coliform bacteria. Further information on the 
results of this testing in 1995 may be found in 
Section 5.2, "Bacteriological Monitoring." 
Monitoring program results for radiological and 
nonradiological contaminants are described in 
Section 5 .2, "Radiological Monitoring" and 
"Chemical Monitoring." 

Occasional contamination of the Test Area 
North (TAN) drinking water distribution system 
with coliform bacteria was found during 1993 
and 1994. There are four deep wells used for 
drinking water at TAN. In 1995, the TAN 
Chlorination Project completed installation of a 
government-furnished chlorine unit at TSF. 
Installation of the two remaining units will be 
completed in 1996. 

Bacteriological contamination was found in 
the drinking water supply at TRA during 1995. 
A plan to install a permanent disinfectant 
system for the TRA water supply was submitted 
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to the DEQ. The State granted permission to 
test a mixed oxidant system developed in Los 
Alamos, New Mexico. Following successful 
testing, work on certification and approval of 
the system by all necessary agencies can begin. 
The system was installed in early 1996 and 
testing is underway. 

A new potable water well was drilled in 
1993 at ICPP, but had continuing construction 
problems that limited its use during 1994. The 
well was fully operational during 1995. The 
potable water storage tank upgrade project 
began in March 1995, and the new tank was on 
line and fully operational by the end of the 
summer. 

Toxic Substances Control Act 

This statute, which is administered by EPA, 
requires testing and regulation of chemical sub­
stances that enter the environment. The Toxic 
Substances Control Act supplements sections of 
the Clean Air Act, the Clean Water Act, and the 
Occupational Safety and Health Act. Compli­
ance with the Act at the INEL is primarily 
directed toward management of polychlorinated 
biphenyls (PCBs). 

Storage of PCB-Contaminated Materials. 
DOE-ID continues to store radioactively con­
taminated PCBs at the INEL. Negotiations 
between DOE-HQ and EPA-HQ have resulted 
in a complex-wide agreement, expected to be 
signed in 1996, for storage longer than one year. 
DOE-ID is in the process of developing with 
EPA Region 10 an agreement for issues other 
than one-year storage of these materials. A 
package with a draft agreement and background 
information will be sent to EPA Region 10. 
Negotiation issues include characterization, 
inspections, and labeling. 

Missed EPA Storage Deadlines. In March 
1994, a concrete slab contaminated with PCBs 
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was removed from a facility at TRA and placed 
into wooden boxes for ultimate disposal at a 
commercial licensed disposal facility. Howev­
er, the packaging process was stopped when the 
INEL contractor discovered that all 11 wooden 
boxes were contaminated with radioactivity 
from previous use. The 5,000 kg (11,000 lb) of 
material could not be shipped to the disposal 
facility due to a waste shipping moratorium on 
items that were radioactively contaminated. 
EPA was notified that the INEL had exceeded 
the one-year storage requirement for PCB 
materials. The matter was resolved, and the 
PCB-contaminated material was shipped to the 
Chem Waste management facility in Arlington, 
Oregon during March 1995. 

In November 1995, a letter of self­
disclosure was sent to EPA Region I 0 that 
0.6 kg (1.4 lb) of PCB waste that had been 
stored at the ICPP since December 1992 was in 
violation of the Toxic Substance Control Act 
one-year storage limit. The PCB waste was 
shipped to a disposal facility on November 14, 
1995. 

PCB Treatability Study. During 1994, DOE­
ID submitted a permit application for a gamma 
degradation treatability study to determine if 
PCBs can be destroyed by high-energy gamma 
radiation. Tests using the TRA fuel cells as the 
gamma radiation source successfully reduced 
the concentration of PCB congeners (similar 
compounds) in hydraulic oil by an order of 
magnitude-from 5000 ppm to 556 ppm. The 
1994 study results were promising-the treat­
ment destroyed PCBs, did not generate any 
additional waste, and was relatively inexpensive 
when a source of gamma radiation was avail­
able. September 15, 1995, EPA issued the 
TSCA permit for the PCB Gamma Radiolysis 
Treatment Study. The first set of PCB samples 
was irradiated at the Advanced Test Reactor at 
TRA. The samples will be analyzed at CPA 
615 and at an off site laboratory. Preliminary 
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results are promising, but final analytical results 
are not expected until 1996. 

Federal Insecticide, Fungicide, and 
Rodenticide Act 

This Act governs the registration and use of 
pesticides (i.e. fungicides, herbicides, insecti­
cides, and rodenticides ). The INEL complies 
with the Act's requirements pertaining to the 
storage and application of pesticides. There 
were no major activities or issues at the INEL 
with respect to this statute during the first 11 
months of 1995. In December 1995, there may 
have been an incorrect application of the pesti­
cide, diuron. A spill report was issued, and an 
investigation of the incident is underway. 

National Historic Preservation Act 

Preservation of historic properties on lands 
managed by DOE is mandated under Section 
106 of the National Historic Preservation Act. 
The Act requires that when any federal under­
taking will have an adverse effect on an historic 
property", the cognizant federal agency must 
enter into an agreement with the State Historical 
Preservation Officer (SHPO) for the purpose of 
mitigating those adverse effects. 

During 1994, a Memorandum of Agreement 
was signed with the SHPO allowing the decon­
tamination and dismantlement of historically 
significant buildings at the Auxiliary Reactor 
Area (ARA) I, II, and III facilities. Another 
Memorandum of Agreement relative to the 
decontamination and dismantlement of Building 
CP-640 at CPA was signed in 1995. Address­
ing each individual decontamination and 
decommissioning project with its own 

• As defined In the Act, •Historic property means any prehistoric or 
historic district, site, building, structure, or object included in, or 
eligible for inclusion in, the National Register. This term includes, for 
the purposes of these regulations, artifacts, records, and remains that 
are related to and located within such properties.• 



Memorandum of Agreement is costly and time­
consuming, so DOE-ID and LITCO personnel 
coordinated efforts to produce a draft of an 
JNEL Historic Preservation Programmatic 
Agreement to address the historic preservation 
procedures in a consistent and efficient manner 
across the INEL. 

The terms of this draft Agreement are the 
subject of ongoing negotiations between DOE­
ID and the Idaho SHPO, and a finalized agree­
ment is expected to be signed by the parties 
before the end of fiscal year 1996. The latest 
draft agreement was based on a new approach 
that evolved from a meeting between DOE-ID 
and the Idaho SHPO. This approach is more 
consistent with the SHPO needs than previous 
attempts, yet still allows DOE-ID to be pro­
active and cost-effective in their approach. 

On May 26, 1995, the Idaho Department of 
Water Resources granted an emergency Stream 
Channel Alteration Permit to protect an archeo­
logical site immediately downstream from the 
INEL Diversion Dam on the Big Lost River. 
The emergency waiver allowed LITCO to begin 
work in the channel before spring runoff, 
moving the main channel toward the center of 
the river and protecting the archeological site by 
using a geotextile liner covered with river 
gravel. 

All historic and prehistoric artifacts that 
were recovered from the INEL were sent to the 
Idaho Museum of Natural History in Pocatello. 
A curation agreement stipulating the procedures 
and policies for curation of these artifacts was 
signed by the Museum and the Archeological 
Society of Idaho. 

Native American Grave Protection and 
Repatriation Act 

The INEL is located on the aboriginal 
territory of the Shoshone people, and the 
Shoshone-Bannock Tribes are major stake­
holders in INEL activities. They are especially 
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concerned with how the remains of their ances­
tors and culture are treated by DOE-ID and its 
contractors. The N alive American Graves Pro­
tection and Repatriation Act provides for the 
protection of Native American remains and the 
repatriation of human remains and associated 
burial objects. (Repatriation refers to the for­
mal return of human remains and cultural 
objects to the culturally affiliated tribes to 
whom they belong.) 

Human remains discovered in a trenching 
operation at PBF in the spring of 1994 were 
successfully repatriated during 1995. In a very 
complicated cooperative effort between DOE, 
the SHPO, and the Shoshone-Bannock Tribes, 
the remains were officially returned to the 
Tribes according to the terms of the Native 
American Graves Protection and Repatriation 
Act. Because this effort was so successful, the 
SHPO has suggested working with the DOE-ID 
Cultural Resource Management Team to devel­
op protocols based on this example to assist in 
future repatriations in the state. 

Endangered Species Act 

Various federal statutes, such as Executive 
Orders and the Endangered Species Act, govern 
the protection of ecological and biological 
resources at the INEL. Federal agencies are 
required to monitor threatened and endangered 
species on their lands and to devise a manage­
ment plan for each. It is also as important to 
study candidate and sensitive species to aid in 
the decision-making process related to whether 
or not to list the species, thereby impacting 
land-use issues. Several species that live on the 
INEL are currently on various state and federal 
sensitive lists or have been declared candidates 
for federal listing. 

The Environmental Science and Research 
Foundation performs ecological research, 
NEPA field evaluations of proposed project 
sites on the INEL that include assessment of the 
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impacts on threatened and endangered species, 
and participates in annual surveys to determine 
the status of these species on the INEL. The 
Foundation contacts the U.S. Fish and Wildlife 
Service semiannually to update the INEL 
Threatened and Endangered Species List, which 
includes candidate and sensitive species (or 
species of concern). 

The September 1995 listing shows several 
changes from the previous year. The bald eagle 
was no longer listed as endangered, but as a 
threatened species. The gray wolf was added to 
the list as an endangered species, but was fur­
ther classified as an experimental, nonessential 
population, due to the reintroduction of Can­
adian wolves into Idaho wilderness areas and 
Yellowstone National Park. Added to the list, 
as Category 2 candidate species were a long­
legged myotis (bat) and the loggerhead shrike 
(bird). The September Category 2 list also 
includes the ferruginous hawk, Western bur­
rowing owl, pygmy rabbit, northern sagebrush 
lizards, and three other species of myotis. 

In February 1996, the U.S. Fish and 
Wildlife Service redefined "candidate species" 
to include only those species for which 
sufficient evidence exists to support listing as 
Threatened or Endangered (former Category 1 
candidates). The list of Category 2 candidate 
species has been discontinued. Although this 
action would appear to imply that Category 2 
species are no longer of regulatory concern, the 
U.S. Fish and Wildlife Service plans to work 
with other federal agencies, states and private 
organizations to continue to identify species 
that warrant listing. Therefore, species of 
concern, species at risk, or any similarly 
designated species will be accorded the same 
emphasis and consideration as the former 
Category 2 species for NEPA evaluations and 
land use planning activities. 

Several species of birds of prey (raptors) 
associated with the Threatened and Endangered 
Species List seen at the INEL include: the bald 
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eagle, peregrine falcon, ferruginous hawk and 
burrowing owl. In January 1995, the Foundation 
conducted the National Wildlife Federation 
bald eagle count for the state zone that includes 
the INEL. On the INEL, these annual surveys 
are used to identify seasonal and geographic use 
of the Site by all raptors. The January 1995 
survey, counted one bald eagle, seven golden 
eagles, two prairie falcons, 102 rough-legged 
hawks, 16 ravens, and one northern shrike. 
Only the bald eagle is listed as a threatened 
species. The loggerhead shrike, a former 
Category 2 species, is usually seen on the INEL 
during the Breeding Bird surveys done in the 
summer season. In 1995, 14 of these birds were 
seen. 

During the summer of 1995, INEL caves 
were surveyed for bats. Information related to 
the survey has not yet been published. Readers 
interested in more details on ecological research 
at the INEL may refer to a November 1994 
listing of publications that have resulted from 
research conducted by the Foundation, the 
former DOE-ID Radioecology and &ology 
Program, and university affiliates. The report' 
lists 332 publications resulting from research 
conducted by these groups from 1974 through 
1994. 

2.2 OTHER MAJOR 
ENVIRONMENTAL ISSUES AND 

ACTIVITIES 

Litigation Issues 

Fort St. Vrain Litigation. On December 22, 
1993, the U.S. District Court issued its order 
approving the stipulation previously agreed to 
by the State of Idaho, the Secretary of the Navy, 

• R. C. Morris, Radioecology and Ecology Publications of the Idaho 
Nati'onal Engineen"ng laborato1y: 1974-1994, Environmental Science 
and Research Foundation, ESRF-003, November 1994. 



and the Secretary of Energy. The amended 
Court Order was entered by the Court after the 
Ninth Circuit Court of Appeals held that the 
trial court had abused its discretion by modi­
fying the terms of the stipulation in an earlier 
order. The amended order required DOE-ID to 
renegotiate the administrative Notice of Non­
compliance Consent Order with the State of 
Idaho signed in March 1994. 

The latest order allowed a limited number 
of shipments of spent fuel to enter the INEL 
pending completion of the INEL-EIS. In addi­
tion, the order set accelerated milestones for the 
preparation of the INEL-EIS; transfer of spent 
fuel from ICPP-603 to ICPP-666; and treat­
ment, storage and disposal of high-level radio­
active wastes. All 1994 Court-ordered mile­
stones were met before or on scheduled dates in 
1995. 

A claim was filed against DOE by the 
Public Service Company of Colorado alleging 
breach of contract on the part of DOE. The 
claim sought $92 million in compensatory 
damages for DOE's failure to receive and store 
spent fuel from the Fort St. Vrain reactor north 
of Denver, Colorado. In October 1995, DOE 
and the Public Service Company signed an 
Agreement In Principle to resolve the claim 
against DOE. This agreement called for a 
modification of the terms of the 1965 and 1980 
contracts between the parties relating to the 
shipment of the spent nuclear fuel to the ICPP. 

On February 9, 1996, DOE and the Public 
Service Company of Colorado signed a settle­
ment that allows continued safe storage of spent 
nuclear fuel from the Fort St. Yrain power reac­
tor near Platteville, Colorado, until a permanent 
repository becomes available. 

The out-of-court settlement between DOE 
and the Public Service Company resolves the 
company's claims against DOE emanating from 
rhe 1965 contract. The Company claimed the 
contract obligated DOE to receive spent nuclear 
fuel from the Fort St. Vrain reactor for storage. 

Chapter 2: Environmental Compliance Summary 

However, DOE was unable to fulfill the con­
tract because of the legal challenges to spent 
nuclear fuel storage at the INEL described in 
the next section. The utility company subse­
quently constructed and now operates an NRC­
licensed fuel storage facility located adjacent to 
the former Fort St. Vrain power plant. In lieu 
of accepting the spent nuclear fuel for storage in 
Idaho, DOE will take immediate title to the 
spent fuel and will pay the Public Service 
Company $16 million to settle the claim. Com­
pany personnel will continue to manage the fuel 
for DOE under its current storage license until 
the NRC license has been transferred to DOE. 
At that time, DOE will take title to the facility 
and the property and begin managing it. 

The agreement also meets one of the re­
quirements of the October 1995 spent nuclear 
fuel agreement between DOE, the Navy and the 
State of Idaho, discussed in the next section. 
Under the DOE/State agreement, spent nuclear 
fuel from Fort St. Vrain can only be shipped to 
the INEL if a permanent repository or interim 
storage facility located outside the state of Idaho 
has been opened and is accepting fuel from the 
INEL. In that case, spent nuclear fuel from Fort 
St. Vrain could be shipped to the INEL for the 
purpose of preparing it for disposal or storage 
out-of-state. 

Spent Nuclear Fuel 1\-lanagement and INEL 
Environmental Restoration and Waste Man­
agement Program EIS Litigation. In April 
1995 the Department issued its final EIS 
regarding two questions of environmental im­
pacts: 1) national management of DO E's spent 
nuclear fuel, and 2) DOE-ID management of 
INEL environmental restoration and waste man­
agement programs. On May 30, 1995 the 
Department published the Record of Decision 
addressing these two questions. At the same 
time, the State of Idaho and Governor Batt filed 
a motion in federal court alleging that DOE had 
failed to address all of the environmental 
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impacts to Idaho in the EIS. The Court 
continued the injunction prohibiting the INEL 
from any transportation, receipt, storage, or 
processing of spent fuel until the issue of 
thoroughness of the EIS could be resolved. 

Settlement discussions between the State of 
Idaho, the Governor, DOE, and the Navy 
continued throughout the summer, and ul­
timately resulted in a settlement agreement on 
October 16, 1995. This settlement agreement 
significantly reduced the number of shipments 
of spent nuclear fuel that DOE had originally 
decided to send to Idaho and requires the 
Department to accelerate and expand cleanup 
efforts at the INEL over the next several years. 
The court incorporated the terms of the 
settlement agreement in a Consent Order. 

In mid-August 1995, prior to the signing of 
the settlement agreement, the Snake River 
Alliance Education Fund, Inc. also sued DOE, 
alleging defects in the EIS similar to those 
defects alleged by the State of Idaho. The 
Judge did not join the cases because it was his 
impression that the settlement discussions 
between the parties in the first case were going 
well, and he did not want the addition of a new 
party to disturb those negotiations. Following 
the settlement agreement, the Court removed 
the order prohibiting spent fuel activities at the 
INEL. The Snake River Alliance Education 
Fund, Inc. decided to continue its lawsuit 
despite the settlement agreement, claiming that 
it should have been involved in the settlement 
negotiations. The Judge has not yet ruled on 
this issue. 

Following removal of the spent fuel activity 
injunction, an initiative sponsored by the group 
Stop the Shipments has been added to the 
November 1996 Idaho ballot. This initiative 
seeks to rescind the settlement agreement for 
the prior State of Idaho lawsuit and require 
legislative and electorate approval of all such 
future agreements pertaining to nuclear waste. 
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Following signing of the settlement 
agreement, the Shoshone-Bannock Tribes 
temporarily stopped a shipment of spent nuclear 
fuel in route to the INEL. Rail shipments pass 
through the Fort Hall reservation, and the 
Tribes are involved with INEL matters as a 
stakeholder. The Tribes are currently involved 
in negotiating an agreement similar to that 
settling the State of Idaho lawsuit. 

Mountaineer Refinery CERCLA Litigation. 
In January 1995, DOE-ID received word from 
the Department of Justice that an amended 
complaint was filed in this action naming the 
Department of Energy as a defendant. The law­
suit was filed by a committee of potentially 
responsible parties involved in the CERCLA 
cleanup of Mountaineer Refining Company in 
LaBarge, Wyoming. Potential liability of DOE 
for cleanup costs was based upon allegations 
that contaminated oil wastes were shipped from 
the INEL to the Mountaineer Refinery for the 
purpose of refining it into usable petroleum 
products. The case was compromised and set­
tled in 1995. In the spring of 1996, the case 
was dismissed with prejudice by the Court, 
which means that it cannot be refiled. 

Improper Sample Disposal by INEL 
Employees. An assessment performed by 
EG&G Idaho, Inc., Peformance Oversight and 
Assessment group during 1994, and continued 
by LITCO after they assumed operations on 
October 1, 1994, resulted in some potentially 
serious findings related to sample disposal. In 
March 1995, the Inspector General became 
involved in the investigation. These sample 
problems were isolated in nature and did not go 
beyond the independent actions of the two 
employees involved. In July 1995, DOE-ID 
requested that LITCO management make a 
detailed evaluation of the sample monitoring 
activities of the LITCO employees involved. 



DOE-ID specifically asked if any RCRA or 
Environmental Restoration programmatic 
decisions made at the INEL during the past five 
years were suspect as a result of the two 
employees' actions. 

LITCO issued a formal report "Review of 
Environmental Monitoring Sample Collection, 
MSL-36-95" in September 1995. The report 
concludes, in part, that the data associated with 
the drinking water and liquid effluent monitor­
ing programs did not affect programmatic 
decisions, and the improper employee actions 
were generally related to a disregard of safety 
requirements and appropriate procedures in the 
management and disposal of sample residues. 
Correct techniques for collection and analysis of 
samples were followed. There is no indication 
that INEL worker or public health was ever at 
risk due to the actions of the employees. 

In September and October 1995, a DOE-ID 
team conducted a formal review of the LITCO 
Environmental Monitoring and Water 
Resources Unit, for which the two employees 
worked, to see if effective management systems 
were in place. Based on DOE-ID and LITCO 
reviews, DOE-ID concluded that the Unit was 
generally sound and supportive of waste man­
agement and programmatic decisions-the 
problems in the Unit did not go beyond the 
independent actions of the two individuals. On 
February 13, 1996, both individuals were 
indicted by a grand jury on multiple felony and 
misdemeanor charges related to the sample 
disposal problems. 

In summary, the problems were generally 
limited to sample disposal and safety procedure 
violations (not sample collection and analysis), 
and these personnel did not collect samples for 
projects affecting major programmatic deci­
sions. LITCO continues to seek opportunities 
for improvement in this important area. Investi­
gations and improvements are currently under­
way related to management of sample storage 
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and procedures and practices for proper 
disposal of samples. Both DOE-ID and LITCO 
will continue to closely monitor important 
environmental matters, and they will identify 
and address environmental program deficien­
cies as they occur. 

Ground-Water Monitoring Program 
Activities 

The INEL Ground-Water Monitoring Plan, 
written in accordance with DOE Order 5400.1, 
was completed in June 1993 with technical 
input from LITCO, USGS, and DOE-ID. The 
plan establishes the framework for ensuring 
compliance with all regulatory and DOE 
standards that require ground-water monitoring. 
The plan documents the INEL's regional and 
facility area-specific ground-water monitoring 
needs and documents the ground-water moni­
toring networks and sampling programs that 
must be developed to meet those needs. 

Implementation of the plan was initiated in 
1993 and continued in 1994. The ground-water 
monitoring network was completed at ARA, 
and work was initiated on the ground-water 
network at PBF. Evaluations were conducted in 
1994 to further refine unit- or facility-specific 
ground-water monitoring needs. It is antici­
pated that the plan will be fully implemented by 
the year 2004. In addition to the 1995 compli­
ance monitoring for WLAPs and other RCRA 
requirements, CERCLA monitoring was per­
formed at INEL facilities. 

In 1993, a physical survey of all wells at the 
INEL was completed by EG&G, Idaho; and 
each wellhead was evaluated and, where neces­
sary, upgraded. A "fitness" evaluation of all 
wells at the INEL was completed to determine 
whether the wells meet applicable state and fed­
eral well construction standards. Deficient 
wells are being prioritized and either upgraded 
or abandoned as funding becomes available. 
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Health Studies 

In December 1991, the Secretary of Energy 
and the Secretary of the Department of Health 
and Human Services signed a Memorandum of 
Understanding which transferred authority for 
the conduct and management of all epidemio­
logical studies at DOE facilities to the Depart­
ment of Health and Human Services. The dose 
reconstruction and worker epidemiology studies 
are discussed below. The Centers for Disease 
Control and Prevention (CDC) has established 
the INEL Health Effects Subcommittee, a 
public advisory group. 

The first meeting of the Subcommittee was 
held in Idaho Falls December 12-13, 1995. 
This group will provide recommendations to the 
CDC and the Agency for Toxic Substances and 
Disease Registry regarding all three INEL 
health studies performed under the 
Memorandum of Understanding: the INEL 
Environmental Dose Reconstruction Project; 
the INEL worker epidemiology study; and 
health studies connected with CERCLA activ­
ities. 

INEL Dose Reconstruction Study. The INEL 
Environmental Dose Reconstruction Project is 
being conducted by the National Center for 
Environmental Health of the CDC. In February 
1995, DOE-ID received a copy of the Final 
Report on Phase 1 of the INEL Environmental 
Dose Reconstruction Project from Sanford 
Cohen & Associates, completed in December 
1994. Phase 1 identified and evaluated the doc­
uments and data at the INEL pertinent to a 
historical dose reconstruction. The products of 
Phase 1 included an 800-page final report and 
an electronic data base of about 75,000 pages. 
Phase 2 of the Project could not begin until the 
new Federal Advisory Committee, the INEL 
Health Effects Subcommittee, was established 
to recommend a scope of work. 
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Epidemiological Study of Workers at the 
INEL. The INEL Epidemiological Study of 
Workers, which will evaluate patterns of mor­
tality in all workers at the INEL since 1949, is 
being conducted by the National Institute for 
Occupational Safety and Health (NIOSH) of the 
CDC. 

The primary objective of this study is to 
assess paten'· al associations between exposures 
to ionizing 1.idiation and/or other toxic elements 
in the INEL worksite and mortality in the work 
force. To meet this objective, NIOSH is con­
ducting an all-cause epidemiological cohort 
mortality study and will evaluate the feasibility 
of a prospective cancer incidence study among 
INEL employees. Detailed exposure histories 
will be compiled for all workers using records 
from health physics and industrial hygiene at 
the INEL. 

In 1995, scientists from NIOSH visited the 
INEL to continue the ongoing epidemiologic 
study of INEL workers. 

Human Radiation Experiments Study 

In August 1995, the Office of Human Radi­
ation Experiments released a publication that 
describes 435 human radiation experiments 
conducted by the DOE and its predecessors'. 
The report includes summaries of two human 
radiation experiments performed at the INEL. 

The first experiment was a series of Con­
trolled Environmental Radioiodine Tests that 
were designed to develop models for predicting 
the movement of radioiodine through the 
human food chain. In some of the tests 
conducted between 1963 and 1966, volunteers 
drank milk or inhaled air containing radioiodine 
to obtain data on the transport of radioiodine to 
and through the body. The second experiment, 
conducted from 1965 to 1972, involved the 

• U.S. Department of Energy, Radiation Experiments Associated with 
the U. S. Department of Enew and hs Predecessors, DOE/EH-4091, 
July 1995. 



administration of radioactive material to volun­
teers for testing and calibrating whole body 
radiation counters. 

The experiments performed at the INEL 
were neither classified nor performed in secret. 
Although signed consent forms were not found 
in all cases, a consent process, based on the 
principles of the Nuremburg Code, was used at 
the time of the experiments. As many as 46 
volunteers participated in the experiments. The 
volunteers were employees of the U.S. Atomic 
Energy Commission. Radiation doses to the 
volunteers were less than one-tenth of the occu­
pational radiation protection guidelines in effect 
at the time. 

Copies of over 500 documents containing 
information related to human radiation experi­
ments and experiments involving intentional 
releases of radioactivity to the environment at 
the INEL are available in the Idaho Operations 
Office Public Reading Room. Documents for 
all DOE facilities are available on the Internet". 
The INEL Human Radiation Experiments Team 
completed its formal activities in October 1995. 

On October 3, 1995, the President accepted 
the final report from the Advisory Committee 
on Human Radiation Experiments. The report 
describes the committee's review and evaluation 
of human radiation experiments funded by the 
government, and the committee's findings and 
recommendations. 

Tiger Team Assessment Corrective Actions 

In June 1989, the Secretary of Energy 
announced an initiative to strengthen safety, 
environmental protection, and waste manage­
ment activities at DOE production, research, 
and testing facilities. A Tiger Team assessment 
was conducted at the INEL during June and 
July of 1991 and the team's report listed a 
number of concerns and findings in four major 

a Internet at http;/ /www.ohre.doe.gov. 
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areas: 1) environmental, 2) management and 
operations, 3) occupational safety and health, 
and 4) overall safety and health. No findings 
were characterized as representing an imminent 
danger. 

The DOE-ID and its contractors developed 
corrective action plans to address findings and 
concerns and have worked on closing activities 
as time and resources permit. Recently, more 
than 100 corrective action plans for findings 
and concerns at the ANL-W facility were 
transferred to DOE-CH for tracking and 
resolution. (Although it is located at the Site, 
the ANL-W facility is not a DOE-ID 
contractor.) During 1995, DOE-ID examined 
and re-evaluated Tiger Team action plans that 
remained open and closed more than 300 that 
ranked low on a risk-assessment scale. The 
INEL contractor consolidation and modifica­
tions to INEL facility missions that have 
occurred during the past two years have made 
many of the original corrective action plans no 
longer applicable to operations at the INEL. 

Environmental Occurrences 

The Clean Air Act of 1990 made ethylene 
glycol releases greater than 454 g (l lb) report­
able under CERCLA. In 1995, EPA raised the 
reportable quantity for ethylene glycol releases 
to 2,270 kg (5,000 lb). There were no report­
able releases at the INEL in 1995. 

At about 10:30 a.m. February 2, 1995, 
WERF personnel found water overflowing onto 
the low-level waste storage pad. The potential 
for the spread of contamination was recognized, 
and action was taken to avoid it. By 3:00 p.m., 
low-level waste containers had been moved 
from the flooded areas to dry areas on the pad. 
In addition, the water on the pads and in the 
seepage basins was sampled by environmental 
monitoring personnel to be certain it was not 
contaminated. Water was pumped out of the 
seepage basins, and WERF personnel ensured 
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that the situation was stable prior to going home 
on February 2. A shift supervisor and minimum 
staff were at WERF on February 3 to monitor 
the situation and continue pumping the seepage 
basins. 

Several small chemical spills occurred at 
TRA during 1995. The first occurred in late 
February when a commercial tandem tanker 
truck was discovered to be leaking small 
amounts of acid while enroute to deliver sul­
furic acid to TRA. Only a few gallons were 
estimated to have leaked out on the INEL, with 
less than 4 L (1 gal) spilled at TRA. LITCO 
took swift and appropriate action to notify all 
parties and to locate and mitigate the spills at 
each of the INEL areas where they occurred. 
The total spill was below reporting require­
ments, although LITCO invited the Idaho State 
Police to view the tanker at TRA because of the 
potential for leakage of acid along the route 
from Salt Lake City where the truck originated. 
A small fitting on top of one of the tanks, used 
to pressurize it, had broken off. This allowed 
acid to spill while sloshing due to the truck's 
movement. 

A second spill of approximately 250 L ( 66 
gal) of sulfuric acid occurred in July 1995 dur­
ing unloading operations at the TRA Demin­
eraiizer Building when acid overflowed from 
the storage tank vent. The spill was contained 
and neutralized. No personnel injuries occur­
red. Proper notifications were made to the EPA 
National Response Center and the State of 
Idaho. 

On September 5, 1995, approximately 
13,000 L (3,500 gal) of sodium hydroxide was 
inadvertently transferred from its storage tank to 
the Brine Pit at the TRA Demineraiizer Plant 
during neutralization of regeneration effluents. 
Approximately 40 L (I 0 gal) leaked from the 
Brine Pit to the ground and was neutralized. 
This is less than the EPA reportable quantity. 

On September 20, 1995 a hazardous sub­
stance spill occurred at ICPP during an asbestos 
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removal activity. One of the workers accidently 
kicked a 4-L (I-gal) can of solvent set outside 
the CPP 630 building with the lid loosely in 
place. The can spilled about 950 g (2.1 lb) of 
Orange 150 [dipropyiene-glycol-monomethyl 
ether], which has a reportable quantity of 454 g 
(1.0 lb). The spill was contained and immedi­
ately cleaned up. No injuries or environmental 
impact occurred. 

Another environmental incident occurred at 
the TRA Sewage Treatment Pond in early fail 
of 1995. Several dozen eared grebes, migratory 
diving birds, died at the newly constructed and 
partially filled TRA sewage lagoons. This 
occurred during leak-testing shortly after an 
aqueous polymer emulsion had been added to 
seal the bottom of the ponds. Project construc­
tion personnel discovered dead grebes during a 
routine project site inspection in September. 
They immediately reported the incident and 
information was relayed to DOE-ID and the 
appropriate natural resource trustees (e.g. Idaho 
Department of Fish and Game, U.S. Fish and 
Wildlife Service, and the Shoshone-Bannock 
Tribes). 

Immediate actions were taken to develop 
and implement a hazing (or harrassing) program 
to prevent additional birds from landing on the 
ponds, and to collect and rehabilitate surviving 
distressed birds. Hazing was not fully effective, 
so Idaho DEQ granted permission to terminate 
the leak test and drain the ponds in mid­
October. 

A Special Agent for the U.S. Fish and 
Wildlife Service conducted an investigation 
because this die-off constituted a possible viola­
tion of the Migratory Bird Treaty Act. Site and 
construction personnel provided the agent with 
detailed information as well as pond water 
samples and frozen bird carcasses for laboratory 
analysis. No toxins were found in the 
carcasses. Deaths were from hypothermia, 
pneumonia, and other causes related to 
exposure, presumably due to a glue-like foreign 



substance on the feathers that evidently reduced 
the natural insulation. Citations were subse­
quently issued to Soil Science International, the 
manufacturer of the soil sealant. The Special 
Agent complimented the Environmental 
Science and Research Foundation, Western 
Construction, LITCO, Soil Science Inter­
national, and DOE-ID for their cooperation 
during the investigation and their prompt efforts 
to rehabilitate distressed birds and prevent 
additional exposures. 

Sampling of effluents from the INEL 
Research Center and the Willow Creek 
Building located in Idaho Falls identified 
discharges that exceeded the Idaho Falls sewer 
code limits for various chemicals in January, 
February, April, and July of 1995. Analyhcal 
results from the February 1995 momtormg 
activities at the Willow Creek Building indi­
cated that the silver concentration in the effluent 
was 0.67 mg/L, which exceeded the City Sewer 
Code limit of 0.45 mg/L. The City's Sewer 
Administration Office was notified and resam­
pling was initiated as per the requirements of 
the Industrial Wastewater Acceptance Form. 
Analyses of the new samples showed. t~e 
concentrations of silver were agam w1thm 
regulated limits. 

A petroleum product release to the environ­
ment occurred on one occasion during 1995. 
On January 23, 1995, approximately 60 L (15 
gal) of JP4 aviation fuel were spilled out of the 
vent of the aviation fuel underground storage 
tank at CFA 609. The driver for a fuel delivery 
vendor overfilled the tank causing the fuel spill. 
The spill was contained by the fire department 
Haz-Mat team, and DOE-ID and State of Idaho 
personnel were notified as appropriate. 

Environmental Oversight & Monitoring 
Agreement 

A new Environmental Oversight and Moni­
toring Agreement was signed by DOE-ID, 
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DOE-Naval Reactors Idaho Branch Office, and 
Idaho Governor Batt in September 1995. The 
new agreement is in effect through September 
2000. 

The first five-year agreement, which was 
signed in 1989, produced completed research 
and development projects by the State of Idaho 
INEL Oversight and Monitoring Program staff 
entitled: 
• The Straddle-Packer Determination of the 

Vertical Distribution of Hydraulic Proper­
ties in the Snake River Plain Aquifer at 
Well USGS-44, Idaho Chemical Processing 
Plant, Idaho National Engineering Labor­
atory 

• A Comparative Evaluation of Conceptual 
Models for the Snake River Plain Aquifer at 
the Idaho Chemical Processing Plant, Idaho 
National Engineering Laboratory 

• Estimation of Hydraulic Properties and 
Development of a Layered Conceptual 
Model for the Snake River Plain Aquifer at 
the Idaho National Engineering Laboratory 

• Characterizing Aquifer Hydrogeology and 
Anthropogenic Chemical Influences on 
Ground water Near the Idaho Chemical 
Processing Plant, Idaho National Engineer­
ing Laboratory. 
The research activities for these projects 

have been completed, but not all theses have 
been submitted by the graduate students who 
did the research. Several projects were sum­
marized and published in the Hydrogeology, 
Waste Disposal Science and Politics documen­
tation of the Proceedings of the 30th Symposi­
um on Engineering Geology and Geotechnical 
Engineering during 1994. 

A Community Monitoring Station project 
for three stations is in the planning stage. 
Construction will begin in the fall of 1996 on 
the first station which will be located on the 
Idaho Falls Green Belt. The State Oversight 
Staff are also assisting the Shoshone-Bannock 
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Tribe in constructing a Community Monitoring 
Station at Fort Hall. 

The Environmental Management Site 
Specific Advisory Board-Idaho National 
Engineering Laboratory 

The INEL Site Specific Advisory Board 
(SSAB) was formed in March 1994 after a 
lengthy design and selection process. Their 
charter is to provide input and recommenda­
tions on Environmental Management strategic 
decisions that impact future use, risk manage­
ment, economic development, and budget prior­
itization activities. The SSAB also provides 
advice on any other Waste Management and 
Environmental Restoration projects which the 
Assistant Secretary, the Director of the Office 
of Public Accountability, or DOE field site 
manager assigns to the board for review and 
advice. 

In March 1995, DOE-ID personnel partici­
pated on a Spent Nuclear Fuel Panel Discussion 
with the SSAB as a followup to a presentation 
in Boise earlier. 

In July, the Environmental Restoration 
Program briefed the SSAB on Records of Deci­
sion for the SL-I/BORAX and CPA Landfills 
remediation projects. The briefing included the 
environmental risks at these sites, the proposed 
cleanup actions, and the corresponding costs 
and cost containment efforts. Capping is pro­
posed for all of these sites. 

At the August SSAB meetings in Idaho 
Falls, presentations were made on the INEL Site 
Treatment Plan, the Environmental Manage­
ment Integration Plan, the Comprehensive 
Facilities Land Use Plan, and on systems 
engineering as applied to the Environmental 
Management integration strategy. 

Presentations at the September 1995 meet­
ing in Twin Falls included: the Advanced 
Mixed Waste Treatment Project, Pit 9, the 
Western Governors' Association Development 
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of Innovative Technologies Program, and TAN. 
The SSAB sponsored a Transportation of 
Hazardous and Radioactive Materials Expo­
sition with participants from LITCO, DOE-ID, 
Idaho Hazardous Materials Training Center, 
Idaho State Police, and the INEL Oversight 
Program. Approximately 100 members of the 
public attended including representatives from 
local offices of Representative Crapo and 
Senators Craig and Kempthorne. 

2.3PERMITS 

Permits that have been granted to the INEL 
and those for which applications have been 
submitted are summarized in Table 2.2. The 
RCRA units operating in 1995 with Hazardous 
Waste Partial Permits included: the Hazardous 
Waste Storage Facility at CPA, the Radioactive 
Sodium Storage Facility at ANL-W, the Radio­
active Scrap and Waste Facility at ANL-W, and 
the Hazardous Chemical Waste Handling and 
Neutralization Facility at ICPP. The final 
Hazardous Waste Partial Permit for container 
storage at the Intermediate-Level Transuranic 
Storage Facility, Pad 2, and the Waste Storage 
Facilities (Type I and Type Il) at the RWMC 
became effective November 13, 1995. 

Wastewater Land Application Permits have 
been granted for the CF A Sewage Treatment 
Plant, the ICPP Percolation Ponds, and the 
ICPP Sewage Treatment Plant. The INEL also 
received one blanket Well Construction Permit, 
covering 36 wells, from the Idaho Department 
of Water Resources (IDWR) in 1994. 

The Idaho Department of Water Resources 
has granted Underground Injection Control 
permits allowing the continued operation of 
eight deep injection wells (defined as Class V 
under 40 CPR 144.6) at the INEL. These wells 
are used for draining excess surface water 
runoff to avoid facility flooding. 
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TABLE 2.2 
PERMIT SUMMARY FOR THE INEL (1995) 

PermjtTvpe Issyin1:: A~n~l'. Granted Pending 
Air 

PTC/PSD' Idaho DEQ 24 4 
BRC' Idaho DEQ 42 IO 

NESHAP' EPA Region IO 27 0 
Operating Permit Idaho DEO 0 I 

Ground water 
NPDES' EPA Region IO 2 2 

Injection Well IDWR 8 0 
Well Construction IDWR I 0 -

WLAP' IdahoDEQ 3 6 
RCRA 

Part A State of Idaho I 0 
Part B' State of Idaho 4 8 

Permit to Construct/Prevention of Significant Deterioration 
• Below Regulatory Concern . 
' National Emission Standards for Hazardous Air Pollutants. 

' National Pollutant Discharge Elimination System. 
Wastewater Land Application Pennit 

' Part B nermit is a sini:de permit comnnsed of several volumes. 
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Chapter Summary 

This chapter describes major activities and milestones of two of the 
largest programs at the Idaho National Engineering Laboratory 
(INEL): the Environmental Restoration Program and the Waste 
Management Program. The Environmental Restoration Program 
section (Section 3.1) describes the activities within the 10 Waste 
Area Groups, ranging from limited fie! tigations termed 
Track 1 and Track 2 investigati . ial investiga-
tion/feasibility studies o'tlW&'Years:to 
complete. T. .... .. ment Program (Section 3.2) 

· ·in such a manner as to ensure that 
1;1ti:c"'i'tre protected, and that there is no further 

' onment. Major accomplishments for the 
ribed. 

mental components, 
· Public 

of 

·· •potentia !)''&imp tseciio9 
During 1995, major environmental surveillanee.iiCJtivifi~;jltthe 
INEL were performed by the Environmental Science and Research 
Foundation, Lockheed Idaho Technologies Company (LITCO), the 
U.S. Geological Survey (USGS), the National Oceanic and 
Atmospheric Administration/ Air Resources Laboratory 
(NOAN ARL), and the State of Idaho. 
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3. ENVIRONMENTAL PROGRAM INFORMATION 

3.1 ENVIRONMENT AL 
RESTORATION PROGRAM 

General Information 

A common perception of environmental 
restoration investigative and remedial activi­
ties at DOE and other government sites is that 
all parts of the process are expensive and 
time-consuming. During recent years, how­
ever, streamlining environmental restoration 
activities at the INEL by DOE, EPA, and the 
State of Idaho has saved millions of dollars. 
This streamlining was possible due to the 
flexibility and management principles estab­
lished under the Federal Facility Act/Consent 
Order such as: 
• making cleanup decisions as soon as 

sufficient data are present 
• using existing data whenever possible 
• avoiding duplication of analyses and docu­

mentation and 
• matching the level of investigation to the 

level of complexity of each release site. 
An example of streamlining is seen in the 

use of limited field investigations (termed 
Track 1 or Track 2 investigations) instead of 
the more extensive remedial investigation/ 
feasibility studies (Rl/FS) where appropriate. 
After each limited field investigation, a 
determination is made that no further action is 
necessary, that an interim action remediation 
is appropriate, or that further investigation in 
an Rl/FS is needed. This approach greatly 
reduces the number of major investigations 
conducted. 

The Federal Facility Act/Consent Order 
defines the 10 Waste Area Groups and lists 

specific areas of interest and/or concern in 
each. 

The INEL Environmental Restoration 
Program has maintained significant progress 
in accomplishing its goals. As of November 
1995, a tally of environmental restoration 
activities at the INEL showed: 
• 11 Records of Decision had been signed 
• 11 removal actions had been completed 
• 7 major investigations were in progress 
• 346 of 455 preliminary investigations, 

and 
• 40 of 115 enforceable milestones had 

been completed. 
In all Waste Area Groups, the comprehen­

sive remedial investigation/feasibility studies 
will begin in 1996 or are already under way. 
These studies represent the last environmental 
investigations for the individual Waste Area 
Groups at the INEL. 

The comprehensive investigations, which 
take an average of two years to complete, 
• determine the cumulative risks for an 

entire Waste Area Group by assessing the 
combined impact of all release sites within 
that Group 

• review assumptions used in each previous 
investigation of "No Further Action" sites, 
Track 1 and 2, remedial investigation/ 
feasibility studies and interim actions 

• identify data gaps and recommend actions 
such as field sampling or historical docu­
ment research to resolve questions 

• perform a feasibility study and recom­
mend remedial alternatives for the entire 
Waste Area Group. 
The general procedure for all compre­

hensive investigations begins with developing 
a Work Plan that outlines potential data gaps 
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and release sites that may require more field 
sampling. Notices that an investigation is 
beginning are published through the INEL 
Reporter and a fact sheet'. At this time, the 
agencies (DOE, EPA, and the State of Idaho) 
are open to public scoping comments on what 
should be examined during a comprehensive 
investigation. Individual investigations will 
differ from one Waste Area Group to another, 
but each will determine what future cleanup 
actions may be needed at those areas. When 
the investigation is complete, DOE, EPA and 
the State will hold public comment meetings 
on the proposed cleanup alternative. Follow­
ing the evaluation of public comments, the 
agencies sign a Record of Decision for the 
Waste Area Group documenting the final 
cleanup decision. The status of each Waste 
Area Group was given in the March/April 
1996 edition of the INEL Reporter Supple­
ment: Citizen's Guide. Major Environmental 
Restoration Program accomplishments for 
1995 are described in the following sections. 

Waste Area Group 1-Test Area North 

Test Area North (TAN) Ground-Water 
Remediation. In 1993, cleanup activities 
were begun on the TAN Injection Well that 
was used from 1953 to 1972 to discharge 
liquid wastes into the fractured basalt of the 
Snake River Plain Aquifer. Those wastes 
included organic and inorganic compounds 
and low-level radioactive wastes that had been 
added to industrial and sanitary wastewaters. 
The resulting waste plume contaminated some 
of the drinking water wells that had been used 
by TAN workers. Since discovery of the 
contamination, drinking water has been treat-

• Internet athttp://www.incl.gov then click button for "INEL and 
the Environment." 

3-4 

ed to meet drinking water standards, and 
untreated water is not accessible to workers or 
the general public. 

An interim action was needed to remove 
the sources of contamination and to prevent 
further impact to the aquifer in the region. A 
subcontract was awarded for the design, 
construction, and operation of a Ground­
Water Treatment Facility, and the interim 
action began in March 1994. The objective 
was to pump and treat the TAN injection well 
water to remove the primary contaminant of 
concern, trichloroethylene. However, after the 
Treatment Facility had been operating for 
several months, the agencies were notified that 
the levels of contaminants were higher than 
previously known, other contaminants of 
potential concern were present and the Treat­
ment Facility was not designed to treat some 
of these additional contaminants. The agen­
cies temporarily suspended operation of the 
facility to consider expanding the preferred 
remedial alternative for the ground-water 
contamination by adding three new tasks: (1) 
sampling and analysis of the injection well 
water for better characterization; (2) testing to 
confirm removal of 137Cs and other radio­
nuclides; and (3) alternately pumping and 
emptying the injection well repeatedly to 
remove the buildup of material that had been 
injected into the well. 

A separate remedial investigation/ feasi­
bility study, addressing the organic contam­
ination plume beyond the injection well was 
completed in 1994. The TAN ground-water 
final remedial action Record of Decision was 
officially approved by representatives of the 
EPA and State of Idaho in August 1995. The 
Ground-Water Treatment Facilities used in the 
earlier interim action were purchased from the 
subcontractor by DOE and have been operated 
to surge and stress the injection well since 



soon after the Record of Decision was signed. 
The area of highest contaminant concen­
trations immediately surrounding the injection 
well will be contained and the ground water 
treated to reduce contamination levels. The 
Decision also prescribes that new, innovative 
technologies will be evaluated to determine 
whether there is any benefit to using them 
rather than the traditional air stripping and ion 
exchange processes to treat the ground water. 

Test Area North Technical Support Facility 
Railroad Spur. Field work at the TAN 
Technical Support Facility mercury removal 
action site was completed in November 1994. 
The site consists of the rail bed and soil ex­
tending 1 m (3 ft) on each side of the tracks of 
a railroad spur adjacent to T AN-607. During 
the 1950s and 1960s, elemental mercury was 
used as radiation shielding in the Heat 
Transfer Reactor Experiment-III engine. Soil 
contamination apparently occurred as these 
engines were transported along the track. In a 
1993 field screening survey, elevated levels of 
mercury vapors were found along two sections 
of the railroad track. About 90 m3 (120 yd3

) 

of mercury-contaminated soil and gravel were 
removed from the site during 1994, and the 
site was backfilled with clean soil. The con­
taminated soil was processed through a 
mercury retort unit at the CFA during 1995, 
and the recovered mercury will be recycled. 
Also as part of this removal action, mercury­
contaminated railroad track was decontam­
inated and recycled, and 6-m (20-ft) wooden 
railroad ties were sent to the CPA Landfill 
Complex for disposal. 

Comprehensive Remedial Investigation/ 
Feasibility Study. This investigation began 
at the Waste Area Group 1 during 1995, and 
DOE-ID submitted the draft Final Work Plan 

Chapter 3: Environmental Program Information 

to EPA and the State of Idaho on January 24, 
1996. In addition to the 11 operable units and 
94 potential release sites, V-tanks (i.e., tanks 
containing both hazardous and radioactive 
wastes) will also be evaluated during this final 
investigation. Activities planned for 1996 
include collecting samples from the V-tanks 
and at a diesel spill site and beginning the 
comprehensive baseline risk assessment in the 
fall. 

Waste Area Group 2-Test Reactor Area 

Perched-Water System. The perched-water 
system under TRA is a zone of ground water 
that is "perched" on a relatively impermeable 
layer of clay 100 m (330 ft) above the Snake 
River Plain Aquifer. It was formed over time 
by seepage from the TRA wastewater disposal 
ponds. The INEL Project Office of the USGS 
has monitored the perched-water system in the 
TRA area for many years. LITCO personnel 
began compliance monitoring following the 
closure of the TRA Radioactive Waste Pond. 
DOE-ID, EPA, and the State will decide 
during 1996 on appropriate future monitoring. 
The agencies, with input from USGS experts, 
will use the monitoring data to determine 
whether contaminant concentrations are be­
having as predicted in the perched water. 

Comprehensive Remedial Investigation/ 
Feasibility Study. Activities performed in 
1995 related to the comprehensive investiga­
tion for Waste Area Group 2 included com­
pleting the Work Plan, and finalizing issues 
concerning the performance of the compre­
hensive baseline risk assessment and sam­
pling. (Soil samples were collected from four 
sites at TRA, and analyses were completed 
during 1995.) Sampling data collected for the 
comprehensive investigation were included in 
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the comprehensive baseline risk assessment 
that began in October 1995. 

During May 1996, DOE plans to submit 
the baseline risk assessment to the EPA and 
the State. The remedial investigation/feasibil­
ity study should be finalized in late summer, 
and DOE plans to submit a draft Proposed 
Plan to EPA and the State in December. 

Waste Area Group 3-Idaho Chemical 

Processing Plant (ICPP) 

Comprehensive Remedial Investigation/ 
Feasibility Study. The Waste Area Group 3 
Work Plan was first submitted to EPA and the 
State of Idaho in March 1995 for their review 
and comment. Field work in support of the 
comprehensive investigation began in early 
May 1995. The Work Plan was finalized and 
sampling and analysis activities involving 
ground-water wells and soil-boring sites were 
completed. Ground-water modeling and the 
risk assessment were used to determine 
whether two perched-water zones at ICPP 
should be pumped and treated. That informa­
tion will be included in the comprehensive 
baseline risk assessment, scheduled to be 
submitted to EPA and the State of Idaho in 
June 1996. 

Waste Area Group 4-Central Facilities 
Area (CFA) 

Simulated Calcine/Mercury-Contaminated 
Soil Removal Action. A removal action 
associated with a Track 2 investigation was 
begun during the summer of 1994 when simu­
lated calcine material and soil contaminated 
with mercury and radioactive tracers were 
removed from a dry pond near building 
CFA-674. The pond was used in the 1950s 
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and 1960s to dispose of materials from the 
Chemical Engineering Laboratory during the 
development of a nuclear waste calcining 
process. 

About 260 m3 (340 yd3
) of simulated 

calcine and mercury-contaminated soil were 
treated through a retort unit during 1995. The 
unit uses a thermal process to recover mercury 
from the contaminated material. The mercury 
recovered from the CFA removal action will 
be sold commercially for recycling, and the 
treated soil from the process will be returned 
to the dry pond. 

French Drain Removal Action. Five French 
drains (shallow surface drains) and associated 
contaminated soils were removed as part of a 
CFA removal action in 1995. Environmental 
Restoration Program personnel began remov­
ing the five drains in July 1995. Removal of 
the drains was followed by investigation for 
any residual contamination. The drains were 
used until about 1984 to dispose of waste­
water from laboratory operations and from a 
craft shop. Solvents, acids, bases and metals 
were present, and some had varying concen­
trations of radionuclides. About 29 m3 

(38 yd3
) of material contaminated with radio­

activity was removed and sent to the RWMC 
for disposal. 

Landfills I, II and III. The field work for 
the CFA Landfills Remedial Investigation/ 
Feasibility Study was completed in the sum­
mer of 1993, and the final report was issued in 
February 1995. An Update Fact Sheet pub­
lished in April 1995 discussed results of the 
investigation and announced the public com­
ment period for the proposed plan was to be 
held between April 26 and May 26, 1995. The 
Record of Decision, signed in October 1995, 



calls for a native soil cover to be placed on the 
landfills. The covers will prevent exposure of 
landfill personnel to the wastes and will mini­
mize infiltration of water into the landfills, 
which could cause migration of contaminants 
to the aquifer. The Record of Decision also 
provides for institutional controls to restrict 
public and personnel access to the landfills 
and monitoring of ground water, infiltration, 
and the vadose zone. 

Actual field work to cover the landfills has 
begun. Used as recently as 1984, the landfills 
accepted municipal-type and industrial wastes 
generated from INEL operations. Wastes dis­
posed to the landfills included cafeteria gar­
bage, trash sweepings, weeds, grass, asphalt, 
asbestos, scrap lumber, and metal. DOE-ID, 
EPA and the State agreed to take action to 
reduce any potential of ground-water contam­
ination from the landfills and risks associated 
with exposure to the waste. 

Although an assessment of the landfills 
did not clearly identify any unacceptable risks, 
there is some uncertainty as to the types and 
volumes of wastes disposed to the landfills. 
The agencies concluded that the uncertainty 
related to the presence of possible hazardous 
contaminants in the landfills constitutes an 
unacceptable risk and warrants remedial 
action. 

Comprehensive Remedial Investigation/ 
Feasibility Study. The final investigation for 
the CF A will begin in 1996. DOE plans to 
hold scoping meetings with EPA and the State 
of Idaho as well as to prepare and finalize a 
Work Plan and Scope of Work. A total of 13 
operable units and 50 potential release sites 
will be examined during this investigation. 
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Waste Area Group 5-Power Burst Facility/ 
Auxiliary Reactor Area (ARA) 

Stationary Low-Power Reactor-1/Boiling 
Water Reactor Experiment-I. Although 
these two reactor burial sites are located in 
different Waste Area Groups, similarities led 
to combining them for the investigative and 
remedial processes. 

The Stationary Low-Power Reactor-I 
facility was a small nuclear power plant 
designed for the military to generate electric 
power and heat for remote installations. It 
accidentally achieved a critical reaction on 
January 3, 1961, resulting in a steam explo­
sion that destroyed the reactor and killed the 
three operators on duty. To minimize radiation 
exposure to site workers and the public, a 
reactor burial ground was built for the con­
taminated debris near the original reactor site. 
Disposing of the material onsite was prefer­
able to transporting the radioactive debris over 
26 km (16 mi) of public highway to the 
RWMC. 

The Boiling Water Reactor Experiment-I 
facility was a small reactor for testing boiling 
water reactor technology. It was intentionally 
destroyed in 1954 after completion of its 
mission. The destruction of the reactor con­
taminated about two acres of surrounding 
terrain. Much of the reactor debris was buried 
in place and the area was covered with about 
15 cm (6 in) of gravel to reduce radioactivity 
levels. 

The remedial investigation tasks for both 
sites included searching historical records, 
reviewing past sampling and radiological sur­
vey data, and performing computer modeling 
to estimate types and concentrations of radio­
nuclides buried at the sites. Risk calculations 
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were made and presented during a public 
comment period completed in May 1995. 

The Record of Decision was signed in 
January 1996. The selected remedy for the 
two sites was to cap them with natural mater­
ials. The goal is to inhibit migration of the 
contaminants and to prevent direct exposure to 
ionizing radiation. Other major components 
of the selected remedy include recontouring 
and grading the surrounding terrain to direct 
surface water runoff away from the caps; 
inspecting and maintaining the caps; conduct­
ing periodic radiological surveys of the areas; 
restricting access; and restricting land use to 
industrial applications for at least I 00 years 
following installation of the caps. Actual con­
struction of the landfill caps is scheduled to 
begin in the summer of 1996. 

Auxiliary Reactor Area. A Track 2 sum­
mary report of the ARA area was sent to the 
State of Idaho and EPA in July 1994. The 
report recommended that there be no further 
action at the ARA-N Contaminated Leach Pit 
#I, and that a comprehensive remedial investi­
gation/feasibility study of the ARA-III Rad­
waste Leach Pond be done. A letter of 
concurrence was received from the State of 
Idaho in early 1995. 

Power Burst Facility Corrosive Waste 
Sump and Evaporation Pond Interim 
Action. From 1978 to 1985, the PBF corro­
sive waste sump was used during neutrali­
zation of the reactor's secondary coolant water 
before discharge to the PBF evaporation pond. 
As a result, heavy metals and radionuclides 
contaminated the inside of the sump. 

In late 1994, hazardous sludge was re­
moved from the sump, dried, packaged and 
stored until a treatability study could be com­
pleted to determine what technique(s) were 
needed to stabilize the sludge to meet waste 
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acceptance criteria for final disposal at the 
RWMC. During early February 1995, mixed 
waste from the cleanout of the PBF corrosive 
waste sump was transferred to the Mixed 
Waste Storage Facility at CFA to complete the 
interim remedial action. Efforts are underway 
in 1996 to finalize the strategy for permanent 
disposal of the waste. 

The PBF evaporation pond sediments that 
were contaminated with chromium and radio­
nuclides were removed from the pond bed in 
1994, placed in closed containers, and shipped 
to RWMC. In June 1995, the pond liner was 
removed and sent to the CFA landfill for 
disposal. The berms which formed the walls 
of the pond were leveled. The area will be 
reseeded to complete restoration of the site. 

Comprehensive Remedial Investigation/ 
Feasibility Study. The final investigation for 
Waste Area Group 5 began in mid-February 
1995. Activities planned for 1996 include site 
screening activities and preliminary agency 
scoping on the baseline risk assessment. 
Waste Area Group 5 has 13 operable units and 
58 potential release sites. 

Waste Area Group 6-Boiling Water 

Reactor Experiment 

Boiling Water Reactor Experiment I. 
Remediation of this reactor burial site is 
discussed under Waste Area Group 5 with the 
SL- I burial ground discussion. 

Comprehensive Remedial Investigation/ 
Feasibility Study. The comprehensive inves­
tigation for Waste Area Group 6 is being 
conducted in combination with the Waste 
Area Group IO Comprehensive Remedial 
Investigation/Feasibility Study. 



Waste Area Group 7-Radioactive Waste 

Management Complex 

Remedial Action of Organic Contamination 
in the Vadose Zone. The Record of Decision 
signed by DOE, EPA and the State of Idaho 
agreeing to use the vapor vacuum extraction 
with treatment as the remediation technology 
for the vadose zone at RWMC became final 
on December 2, 1994. The vadose zone is the 
area between the land surface and the top of 
the water table. Organic vapors were released 
into this zone when buried drums containing 
volatile organic compounds, such as de­
greasers and solvents, deteriorated over time. 
The three agencies agreed to take ac!Ion 
because small quantities of the contaminants 
had already reached the Snake River Plain 
Aquifer. The concentrations within the 
aquifer are below drinking water standards 
and there is no significant health risk to 
workers from drinking the water of the 
production well at the RWMC. 

The full-scale extraction/treatment system 
was installed during 1995 and became opera­
tional January 11, 1996. It consists of three 
treatment units that extract vapors from five 
wells. The extracted vapors are then treated 
using a state-of-the-art process called "Recup­
erative Flameless Thermal Oxidation." When 
the vapors reach the optimum oxidation 
temperature inside the treatment units, the 
majority of organic compounds break down 
chemically to form carbon dioxide, hydrogen 
chloride and water. Extensive modeling of air 
emission impacts was performed to determine 
ambient and occupational air quality impacts 
from the project. Actual emission levels will 
be measured periodically to ensure 
compliance with Applicable or Relevant and 
Appropriate Requirements and to ensure 
safety of workers and the public. 
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Pit 9 Interim Action. During 1993, DOE, 
EPA and State of Idaho officials signed a 
Record of Decision for Pit 9 at the RWMC. 
Pit 9 is an inactive disposal pit covering about 
one acre. Most of the waste in the pit origin­
ated at the Rocky Flats Plant in Colorado and 
the INEL. The clean up contract for Pit 9 was 
awarded to Lockheed Environmental Systems 
and Technologies (LESAT) in October 1994. 

This particular project provides DOE with 
a significant advantage; it demonstrates tech­
nologies that may be applicable to other DOE 
sites. The remediation at Pit 9 will allow 
field-testing of technologies for retrieving and 
treating low-level radioactive waste and trans­
uranic mixed waste (waste that contains both 
radioactive and hazardous chemical compon­
ents). The technologies, with little or no 
modification, may then be applied to similar 
wastes buried and stored at other DOE facil­
ities around the country. Modular facilities 
successfully demonstrated at the INEL would 
eliminate the need for designing and con­
structing permanent remediation facilities at 
each DOE site. 

The cleanup contractor, LESAT, proposed 
a three-stage process for Pit 9: physical 
separation, chemical treatment and stabiliza­
tion. They plan to use remote retrieval tech­
nologies to safely remove soils and waste 
from Pit 9, separate radionuclides and 
hazardous chemical wastes from soils, destroy 
the organic materials, and transform the 
remaining waste into a glass-like material 
which exceeds waste disposal requirements. 

In addition to the work taking place at the 
INEL's RWMC, other components of Pit 9 
project are being assembled and tested at other 
locations: a plasma melter in Ukiah, 
California, a retrieval facility in Houston, 
Texas, a soil-wash component in Bellevue, 
Washington, a test-bed facility in Salt Lake 
City, Utah, a dig-face monitoring and assay 
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system in Los Alamos, New Mexico, a 
shredder in Columbus, Ohio, and special box­
handling equipment in Houston, Texas. 

Site preparation and grading for the Pit 9 
treatment facility began in December 1994. 
The Pit 9 Remedial Design/Remedial Action 
Scope of Work update was finalized DOE, 
EPA, and the State of Idaho in January 1995. 

On May 23, 1995, LITCO turned over 
control of the Pit 9 portion of the Subsurface 
Disposal Area at RWMC to the contractor, 
LESAT, and they were authorized to begin 
construction activities. Contractor personnel 
began sampling soil to characterize the Pit 9 
overburden in July 1995. These soil samples, 
taken from about 90 different locations, were 
analyzed for organic compounds and radio­
active isotopes to determine whether the soil 
is contaminated above background levels. 
Construction of the treatment facility at Pit 9 
began in the fall of 1995 and will be 
completed in the summer of 1996. During the 
fall of 1996, the contractor plans to conduct a 
limited production test to process a small 
amount of simulated and actual Pit 9 waste. If 
the test is successful, LESA T will proceed 
with full-scale remediation. Cleanup of Pit 9 
is scheduled to be completed in 1998. 

Pad A. Pad A at the RWMC received pack­
aged mixed wastes from 1972 to 1978 pri­
marily from the Rocky Flats Plant in 
Colorado. Hazardous wastes included 
evaporator salts, primarily sodium nitrate and 
potassium nitrate, while radioactive wastes 
included plutonium, americium and uranium. 
Pad A was used for disposal of 10,000 m3 

(13,000 yd3
) of wastes. 

The Record of Decision for Pad A was 
signed by DOE-ID, EPA, and the State in 
February 1994. The selected alternative 
involved placing plywood and/or polyethylene 
over many of the containers and covering 
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them with a 0.9-m (3-ft) soil layer. 
Recontouring of the pad cover was finished in 
late 1995. 

The INEL has now entered into the post­
Record of Decision period of maintenance and 
monitoring of the pad cover. As part of this 
activity, personnel will monitor soil, surface 
water, air and existing ground-water wells. 
Monitoring will continue for five years, then 
the data will be evaluated to verify the protect­
iveness of the remedial action. The monitoring 
information is being included in the Waste 
Area Group 7 comprehensive investigation. 

Comprehensive Remedial Investigation/ 
Feasibility Study. The final investigation to 
evaluate Waste Area Group 7 in its entirety 
was initiated in 1995 to collect data and evalu­
ate the cumulative impacts of the buried waste 
and the historical release from the Transuranic 
Storage Area. The Work Plan was finalized in 
March 1996. When approved, the Plan was 
submitted to the Administrative Record where 
it, along with other public information per­
taining to the comprehensive investigation, is 
available to the public. 

Waste Area Group 8-Naval Reactors 
Facility 

Naval Reactors Facility Remediation. The 
DOE, EPA, and State of Idaho signed a 
Record of Decision for 10 sites at the NRF in 
1994. Three of these sites were landfills 
which the agencies agreed should be capped 
with a native soil cover. The agencies agreed 
the other sites (the industrial waste ditch and 
six other landfills) required no further action. 

Comprehensive Remedial Investigation/ 
Feasibility Study. The Work Plan for the 
Waste Area Group 8 comprehensive 



investigation was finalized in November 1995. 
When approved, the Plan was submitted to the 
Administrative Record where it, along with 
other public information pertaining to the 
comprehensive investigation, is available to 
the public. 

Waste Area Group 9-Argonne National 
Laboratory-West 

Radioactive Liquid Waste Transfer Line 
Best Management Practice. Personnel will 
remove and collect samples from 60 m (200 
ft) of pipe from a lift station (sump) that leads 
to the ANL-W Leach Pit. The pipe will then 
be sent to RWMC for disposal. It is suspected 
that the pipe contains low levels of radioactive 
contamination. 

Comprehensive Remedial Investigation/ 
Feasibility Study. ANL-W began its compre­
hensive investigation for Waste Area Group 9 
in June 1995. Preliminary data were collected 
in the Fall of 1994 for this investigation. The 
Scope of Work is final, and the Draft Work 
Plan was sent to EPA and the State of Idaho in 
March 1996 for review. The baseline and 
ecological risk assessments to evaluate the im­
pacts to human health and the environment of 
19 potential release sites at ANL-W will be 
completed in 1996. No contaminants that are 
attributable to ANL-W activities have been 
found in the Snake River Plain Aquifer. 

Waste Area Group HI-Miscellaneous 
Sites/Snake River Plain Aquifer 

Unexploded Ordnance Projects. Unex­
ploded ordnance items on the INEL resulted 
from gunnery activities at the former Naval 
Proving Ground, which lies within the present 
INEL boundaries. Prior to 1949, the Navy 
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conducted aerial bombing practice, naval artil­
lery testing, explosives storage bunker testing, 
and ordnance disposal on a large portion of 
what is now the INEL. The EPA, DOE and 
State of Idaho addressed the effects of past 
ordnance activities by planning an interim ac­
tion, a removal action, a Track 2 investigation, 
and a project to test the use of bioremediation 
techniques to clean up soil contaminated by 
explosives at a facility used by NOAA/ARL. 

The interim action project to locate and 
detonate unexploded ordnance items resulting 
from past activities in areas near CFA, ICPP 
and the central corridor of the INEL was 
completed in 1993. Soil contaminated as a 
result of past and recent detonations was 
removed for off site incineration at an EPA­
approved commercial facility. 

The removal action to clean up unexplod­
ed ordnance at the Na val Ordnance Disposal 
Area (NODA) and at the Twin Buttes Bomb­
ing Range was begun during the 1994 field 
season. However, on July 29, 1995, LITCO 
halted all remediation activities on two haz­
ardous pits in the NODA due to personnel 
safety concerns. Coincidentally, DOE-ID per­
sonnel from the Technical Development group 
were trying to schedule a demonstration of a 
remote excavation technology at the INEL as 
part of an ongoing research and development 
agreement with Tyndall Air Force Base. 
Personnel from both INEL groups worked 
together to use the remote excavation technol­
ogy on the NODA pits. There was no cost to 
the Environmental Restoration Program dur­
ing the demonstration, and it provided greater 
safety for the operations personnel. This cross­
sharing of technology and resources achieved 
objectives for both groups and avoided duplic­
ative efforts that would have cost an estimated 
additional $250,000 and significant schedule 
delays on the ordnance project. The NODA 
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removal action was completed by October 
1995. 

The Track 2 investigation, which began in 
October 1995, addresses areas on the INEL 
where unexploded ordnance and soils con­
taminated with explosive residues are poorly 
defined by historical documentation. These 
potentially contaminated locations will be 
evaluated during the investigation, and the use 
of bioremediation technologies will be 
considered. 

Bioremediation uses microorganisms to 
break down organic contaminants into less 
hazardous compounds, such as carbon dioxide 
and water. This conversion process, which 
normally occurs over time, is faster when 
oxygen and nutrients are added to the soil to 
stimulate bacterial activity. Bioremediation 
has been used successfully at Department of 
Defense sites to reduce concentrations of ex­
plosive agents in the soil. 

Radionuclide-Contaminated Soils Removal 
Action. OnMay4, 1995, DOE, EPA Region 
IO, and the Idaho Department of Health and 
Welfare determined that seven of the Waste 
Area Group IO, radionuclide-contaminated 
soil sites were to be remediated through 
removal actions. The INEL removed, con­
solidated and contained approximately 7 ,600 
m3 ( 10,000 yd3

) of radionuclide-contaminated 
soils (that resulted from spills, storage, and 
windblown contamination) from these seven 
locations. Primary contaminants at the 
locations included 137Cs, 90Sr and 152Eu. The 
excavated soil was collected and transported 
by truck to TRA where it was stored within 
the 1957 cell of the old TRA Warm Waste 
Pond. 

The actual soil removal began in late 
August 1995 and was complete in November 
1995. Excavation at one of the seven loca-
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tions near TAN showed that contamination 
was widespread in several areas and could not 
be completely remediated through this soil 
removal action. Further assessment of that 
contamination is being conducted, and it may 
be appropriate to address this problem in the 
final TAN comprehensive remedial investi­
gation/feasibility study. The excavated areas 
were recontoured and reseeded. 

Comprehensive Remedial Investigation/ 
Feasibility Study. The final investigation for 
Waste Area Group 10 will begin in August 
1996. This investigation will address 
potential release sites in Waste Area Groups 6 
and 10 and the Snake River Plain Aquifer. 
Sampling activities will be conducted in 1997 
to provide information for the baseline risk 
assessment. 

Decontamination, Dismantlement, and 
Demolition Activities 

Decontamination, dismantlement, and 
demolition activities at the INEL are primarily 
concerned with the safe decontamination of 
existing structures that can be reused and the 
demolition and disposal of surplus facilities. 

Surplus Facility Action Plan. An extensive 
facility usage review, which evaluated each 
facility's current condition, usage, and 
potential future, was conducted at the INEL. 
The first Surplus Facility Action Plan for the 
INEL was subsequently completed in Septem­
ber 1995. The plan identifies all the surplus 
facilities at the INEL and the action needed to 
move them from their current deactivated 
status to reuse, or through decontamination 
and on to dismantlement and demolition, as 
needed. A total of 30 buildings at ICPP, CFA, 
TAN and in Idaho Falls were identified for 



closure and deactivation. Fourteen of these 
had been deactivated and secured in 1995. 
Eight more are scheduled for 1996. 

In order for deactivation of buildings at 
two INEL facilities (PBF and TRA) to occur, 
it was necessary to transfer ownership within 
DOE-HQ of the specific facilities from the 
Office of Nuclear Energy to the Office of 
Environmental Restoration and Waste Man­
agement. A Memorandum of Agreement was 
signed in September 1995 that made the 
ownership transfer of the Power Burst Facility 
assets and Test Reactor Area (TRA-660) 
Advance Reactivity Measurement Facility/ 
Coupled Fast Reactivity Measurement Facility 
and ancillary facilities. 

Local Demolition Approval Authority. On 
August 4, 1995, DOE-ID received verbal 
approval from the General Services Ad­
ministration (GSA) Region 10 for real 
property disposal authority. This gives DOE­
ID the authority to dispose of "improvements" 
to the land (e.g., buildings and structures) at 
the local level without waiting for GSA 
consent. DOE-ID will dismantle and destroy 
buildings or structures that cannot be reused. 
Buildings and structures suitable for use by 
others will be reported to GSA for their 
disposal action. This precludes the need to go 
through a long approval process. 

Although wastes are generated by the 
dismantlement and demolition program, the 
program also keeps some materials from Site 
landfills by recycling. In 1995, the program 
recycled 42,000 kg (93,000 lb) of scrap metal 
and saved approximately $70,000 by recycling 
concrete. Implementing the new concrete 
recycling program is expected to save several 
million dollars over the next 10 years, and it 
produces useful material from what was once 
considered waste. More detailed discussion of 
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this program can be found in the "Recycling 
Re-use of Excess Materials" section. 

Several projects at INEL facility areas 
were completed in 1995 by personnel of the 
decontamination, dismantlement and demoli­
tion program. These are summarized in the 
following paragraphs. 

ARA-II. Decontamination and dismantle­
ment of an office building, a 4000-L (1,000-
gal) tank of radioactive liquid waste and three 
electrical transformers were completed. The 
project shipped 205 boxes of contaminated 
debris to the RWMC as a result of program 
activities at ARA-II. 

ARA-III. Decontamination and removal of 
two buildings and a cooling tower basin at 
Auxiliary Reactor Area III were completed in 
1995. Demolition of all remaining buildings 
at both ARA-II and -ID should be completed 
by the end of 1996. 

CFA. Demolition and removal of the CFA 
maintenance shop (CFA-654) that was origin­
ally a Navy warehouse was completed in 
March 1995. The project also performed an 
emergency demolition of the CFA-618 storage 
facility, which had been damaged by wind. 
The scheduled demolition of the building was 
reprioritized as a result of the damage and was 
completed in July 1995. 

EBR-1. Demolition and dismantlement of 
several buildings around the EBR-1 facility 
were performed in 1995. The demolition of 
Building AEF-603 was finished in June 1995 
and asbestos removal in buildings WM0-601 
and WM0-601A was complete about the 
same time. Demolition of the buildings began 
in early July and was completed, with the 
exception of disposing of some contaminated 
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waste accumulated during the process, by the 
end of September 1995. The area was leveled 
to grade and is ready for seeding. 

Fire Station #2. Deactivation, dismantle­
ment, and demolition activities at the old Fire 
Station #2, including the demolition of two 
safety training trailers, were completed by the 
middle of September 1995. The area was 
graded and "green field" seeding was done in 
the fall to return the landscape to a more 
natural condition. 

ICPP. In February 1995, personnel began 
removing obsolete equipment and material 
from the ROVER facility (CPP-640). Much 
of the material had been exposed to radio­
active material and had to be boxed for 
disposal at the RWMC. A significant number 
of boxes will be generated during the disposal 
process at this facility. Vessel removal had 
been completed by the middle of June 1995, 
and demolition of instrumentation panels to 
clear the front of the process cell for access 
was essentially complete by the end of 
September 1995. The deactivation of the 
facility is scheduled to be completed in 1999. 

TAN. The facility closure list for TAN was 
prepared for coordination with the State 
Historical Preservation Office to review each 
building for its historical significance, if any. 
A total of 18 buildings were identified for 
closure in 1995, and 15 of these had been 
inactivated and closed by October I, 1995. 

TRA. The project to deactivate the Advance 
Reactivity Measurement Facility/Coupled Fast 
Reactivity Measurement Facility began in 
June 1995. The project required removal of 
the fuel currently in the reactors and trans-

3-14 

ferring it to ICPP. The objective of the project 
is to stabilize the facility and prevent any 
possible fuel storage violations. 

During September 1995, the last of the 
partially dismantled red-iron skeleton struc­
ture of TRA-617, a former warehouse, was 
removed. Volunteer labor dismantled and 
removed the structure at minimal cost to the 
federal government. The former warehouse 
had been left as an iron skeleton for more than 
five years when funding to remove the build­
ing was canceled. 

3.2 WASTE MANAGEMENT 
PROGRAM INFORMATION 

General Information 

The goals of the Waste Management 
Program are to manage wastes at the INEL, 
ensuring that workers and the public are 
protected, and that the environment is not 
further impacted. INEL waste management 
activities consist of: 
• reducing the total amount of wastes gener­

ated 
• treating wastes already generated by re­

ducing their toxicity, mobility, or volume 
• storing wastes awaiting development of 

new disposal or treatment options 
• disposing of wastes 

Another challenge faced in managing 
wastes at the INEL is involving the citizens of 
Idaho in the search for solutions to significant 
waste management issues. Several methods 
are used to keep the public informed about 
INEL activities and involved in making deci­
sions. Some of these are discussed in Section 
3.3. 



Accomplishments of the Waste 
Management Program 

The Federal Facility Compliance Act. This 
1992 act, which amends RCRA, requires the 
preparation of site treatment plans for the 
treatment of mixed wastes at DOE facilities 
which store or generate these wastes. Mixed 
waste contains both hazardous and radioactive 
components. 

The JNEL Proposed Site Treatment Plan 
was submitted to the State of Idaho and EPA 
on March 31, 1995. Copies of the Plan were 
also sent to various reading rooms throughout 
Idaho, to the INEL Site Specific Advisory 
Board (a citizens' review board), and to the 
Shoshone-Bannock Tribes. This plan outlined 
DOE-ID's proposed treatment strategy for 
INEL mixed waste streams and provided a 
preliminary analysis of potential offsite mixed 
low-level waste treatment capabilities. 

The final INEL Site Treatment Plan 
formed the basis for State of Idaho and DOE 
consent order negotiations for mixed waste 
treatment at the INEL. The Federal Facility 
Compliance Act Consent Order and Site 
Treatment Plan was finalized and signed by 
the State ofldaho on November 1, 1995. Two 
changes to the administrative sections of the 
plan were negotiated to resolve issues between 
the State and DOE-ID: (1) DOE reserved its 
right to challenge the approval authority of the 
State over offsite wastes, and (2) both parties 
agreed to modify the plan's schedules to be 
consistent with the Settlement Agreement and 
Court Order issued in October 1995 in the 
Spent Nuclear Fuel and INEL EIS litigation 
discussed in Section 2.2 of this report. 

Public involvement activities in the Fed­
eral Facility Compliance Act planning process 
at the INEL were integrated into the overall 
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public participation program already in place 
for environmental restoration and waste 
management activities. Public focus group 
meetmgs were held on the Conceptual Site 
Treatment Plan in 1993; briefmgs on the 
Draft Site Treatment Plan were held in 1994 
in Twin Falls, Boise, Moscow and Idaho Falls 
to solicit public opinion early in the process. 
DOE-ID also briefed the INEL Site Specific 
Advisory Board on the Proposed Plan, and 
responded to its comments and concerns. 

Numerous information and update sheets 
were mailed to stakeholders in 1995. The 
INEL Site Treatment Plan Summary was 
published in November 1995, mailed to the 
stakeholders' mailing list, and made available 
electronically•. 

In accordance with the INEL Site Treat­
ment Plan, the INEL began receiving offsite 
mixed waste from two Naval Nuclear 
Propulsion Program facilities for treatment in 
January 1996. The INEL expects to receive 
mixed waste shipments from other sites within 
the DOE complex including Los Alamos 
National Laboratory, Rocky Aats National 
Laboratory, Savannah River National 
Laboratory, Lawrence Livermore National 
Laboratory, and Na val Nuclear Propulsion 
Program facilities. 

Storage and treatment of the majority of 
the offsite waste will be performed at the 
Waste Reduction Operations Complex using 
technologies of incineration, mercury retort, 
macroencapsulation, stabilization in Portland 
cement, neutralization, and carbon absorption. 
Additional offsite mixed wastes could be 
treated at the Advanced Mixed Waste Treat­
ment Facility planned for construction at the 
INEL. 

• Internet http:/ /www.inel.gov then dick on "lNEL and the Environment" and 
select the desired document. 
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Advanced Mixed Waste Treatment Project. 
A DOE-ID evaluation team assessed cost and 
feasibility studies of the private sector for 
treating alpha and transuranic mixed wastes. 
The final report, issued in May 1995, stated 
that the private sector could treat not only 
alpha mixed low-level wastes but transuranic 
mixed wastes more cost-effectively than could 
be done by the INEL. 

Project development activities for the 
Idaho Waste Processing Facility, a 3,250-m2 

(35,000-ft2) storage facility to be located at the 
RWMC adjacent to the Waste Characteri­
zation Facility were discontinued. The current 
plans for the Waste Characterization Facility 
are also being re-evaluated. As a result of the 
privatization effort for the treatment of alpha 
and transuranic low-level mixed wastes, a 
decrease in scope of this facility would still 
satisfy the need for characterization of waste 
before transfer to the private sector for 
treatment. 

The Request-for-Proposal for the Ad­
vanced Mixed Waste Treatment Project was 
issued in January 1996. The overall vision for 
the INEL Project is to treat alpha low-level 
mixed and transuranic waste for final disposal 
by a process which provides the greatest value 
to the Government. This will be accom­
plished through a private sector treatment 
facility with the capability to treat specified 
INEL waste streams and with flexibility to 
treat other INEL and DOE regional and 
national waste streams. The services shall: (1) 
treat waste to meet the most current WIPP 
Waste Acceptance Criteria, RCRA Land 
Disposal Requirements, and required Toxic 
Substances Control Act standards; (2) reduce 
waste volume and life-cycle cost to DOE; and 
(3) perform tasks in a safe, environmentally 
compliant manner. 
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An unclassified preproposal conference 
and tour of the RWMC were held in early 
March 1996. Due dates in April and May 
1996 are specified for different volumes of the 
proposals. The proposals will be evaluated by 
the Source Evaluation Board. 

Plutonium Focus Area. In October 1995 , 
DOE-HQ announced that the INEL (DOE-ID, 
LITCO, and ANL-W) had been selected to 
manage the Plutonium Focus Area for DOE. 
This does not mean more plutonium will be 
sent to the INEL. The national mission of the 
Plutonium Focus Area involves finding ways 
to stabilize plutonium-contaminated materials 
once used to produce weapons. While the 
materials of concern are not at the INEL, nor 
will the research be done here, the INEL will 
lead the $22 million annual program and will 
direct efforts to get these materials safely 
stored. 

The job is complicated by the fact that 
hundreds of different materials such as incin­
erator ash and cans of salts contaminated with 
plutonium are proliferation-sensitive, there­
fore requiring special security safeguards. 
Furthermore, some of the substances, metals 
and oxides, remaining in the weapons labs 
when the defense assembly lines stopped in 
1989, are very hazardous and are corroding 
the hardware. The current storage containers 
were not designed to withstand the effects of 
deterioration during a long-term work stop­
page. 

The key objectives for the focus area 
include expediting remediation, standardizing 
solutions to the problems across the DOE 
complex, and keeping costs down. Other 
objectives involve encouraging industry and 
university participation and involving the 
public and tribes in technology decisions. The 



Plutonium Focus Area will work with citizens' 
advisory boards complex-wide to ensure that 
stakeholders become partners in solving these 
problems. 

Mixed Waste Focus Area. DOE-HQ an­
nounced in December 1994 that the INEL had 
been selected as the lead laboratory for mixed 
waste technology development. DOE-ID, 
supported by LITCO, formed a group called 
the Mixed Waste Focus Area that is coordin­
ating the national effort to treat mixed waste. 
At the INEL alone, there is enough mixed 
waste to fill about 600 railroad boxcars. 

Business for the group means deciding 
which of the technologies that are designed to 
characterize and treat radioactive and hazard­
ous mixed waste stored throughout the DOE 
complex should be funded. A new twist to the 
program requires that all mature technologies 
have a "customer" who plans to implement the 
technology before the Focus Area will commit 
funds. Customers may be in various offices at 
DOE-Headquarters or in private industry. 
Immature technologies will receive funding 
for further development only if the technology 
is likely to fit a specific customer need. An 
example of this approach was the funding of 
a technology called "base hydrolysis" at the 
PANTEX Plant in Amarillo, TX. Base 
hydrolysis is designed to neutralize the 
nonnuclear explosive component of atomic 
weapons. The technology was destined for the 
unfunded list until a customer in the DOE 
Albuquerque Operations Office committed to 
using the technology if the focus area funded 
a demonstration that was successful. 

Before making these funding decisions, 
members of the Mixed Waste Focus Area 
spent the summer of 1995 visiting seven DOE 
field offices, observing large mixed waste in­
ventories, and meeting with customers in 
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environmental management to clarify their 
technology needs. The efforts of the group 
resulted in two comprehensive reports: the 
Integrated Baseline Report, Phase I, and its 
companion report, The DOE Complex Needs 
Report, which lists technology deficiencies in 
mixed waste treatment. Phase II of the tech­
nical baseline will include the scope and 
schedule for technology development projects 
to address the identified deficiencies. Some of 
the projects will be contracted to private 
industry and others through the DOE labora­
tory system. 

DOE Accreditation Programs. The Radio­
logical and Environmental Sciences Labora­
tory (RESL) at the INEL is the national lead 
laboratory for two major laboratory ac­
creditation programs. The Department of 
Energy Laboratory Accreditation Program 
(DOELAP) for personnel dosimetry has 
operated since 1986. The bioassay portion of 
that program is being developed at RESL, and 
the Handbook for the Department of Energy 
Laboratory Accreditation Program for 
Radiobioassay was revised and is currently at 
DOE-HQ for review. The RESL bioassay 
group has completed several pilot programs 
where samples were sent to DOE-complex 
laboratories for analysis. Each of these pilots 
followed the protocols in the draft standard 
ANSI N-13 .30, "Performance Criteria for 
Radiobioassay." The final version of this 
standard is scheduled to be published in late 
July 1996. 

The second program is the Mixed Analyte 
Performance Evaluation Program (MAPEP). 
During 1995, RESL distributed samples con­
taining known quantities of specific analytes, 
to the participating laboratories for analyses. 
By December 1995, approximately 100 lab­
oratories were participating in the program. 
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Participants send results of their analyses of 
the test samples to RESL for computerized 
statistical analysis to determine quality of the 
results for each laboratory and for the group as 
a whole. During 1996, the entire program 
(sample preparation, distribution and report­
ing) will be relocated to RESL. 

Cost cutting at DOE Headquarters has 
resulted in the relocation of two more national 
programs to RESL. The DOE Methods Com­
pendium (currently at Hanford's Pacific North­
west Laboratories) and the Integrated Per­
formance Evaluation Program (currently at 
Argonne National Laboratory-East) will be 
integrated into RESL in 1996. 

National Low-Level Waste Management 
Program. The INEL provided technical 
support for the commercial low-level waste 
disposal siting and disposal facility develop­
ment in several states including Nebraska, 
California, Texas, Pennsylvania, and North 
Carolina. Work began with the DOE Office 
of Civilian Radioactive Waste to establish the 
Yucca Mountain, Nevada, repository as the 
final resting place for waste that does not meet 
Nuclear Regulatory Commission criteria for 
shallow land burial disposal. This is waste, 
referred to as Greater-Than-Class-C, that does 
not fall into the high-level waste category 
either, and is a sort of "orphan" for which 
DOE has a legal disposal obligation. 

Waste Minimization/Pollution Prevention 

Key approaches to meeting Waste Man­
agement Program goals are waste minimi­
zation and pollution prevention programs. 
Current INEL activities of these programs 
include: 
• identifying and analyzing options to re­

duce the volume of waste generated 
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• listing unused and excess chemicals and 
materials in the Material Exchange Pro­
gram as available for use in other projects 
or facilities 

• maintaining a database in which hazard­
ous solvents are tracked and identified and 
nonhazardous materials substituted when 
possible 

• practicing sitewide recycling of as many 
materials as possible 

• substituting reusable and nonhazardous 
materials for hazardous and disposable 
materials when possible in the equipment 
and vehicle maintenance programs 

• sharing lessons learned in pollution pre­
vention with surrounding communities 
and industry 

• examining production processes at the 
INEL to determine whether improvements 
in process efficiency can result in a 
significant source reduction of wastes. 
In January 1995, EPA and the Council on 

Environmental Quality indicated their intent 
to make the federal government the national 
leader in implementing pollution prevention 
policies and practices in order to promote the 
sustainable use of natural resources and to 
protect human health and the environment. 
EPA also indicated its intent to consider 
pollution prevention while reviewing all 
NEPA documents. In response, DOE-ID de­
cided to incorporate pollution prevention into 
its NEPA process, and personnel began to 
review all draft NEPA procedures, plans, and 
checklists for incorporation of pollution pre­
vention principles. This approach will initiate 
the thought process of source reduction in the 
beginning phases of a project and will pro­
mote environmental protection-the under­
lying intent of NEPA. 

At the SMC facility at TAN, personnel 
installed a high-pressure water jet to replace a 



nitric acid etch system used to clean depleted 
uranium plates prior to configuring them for 
the armor units. The application of this 
technology has allowed the SMC project to 
eliminate the use of a hazardous chemical and 
to prevent the generation of a mixed waste. 

Jn the analytical laboratory at RESL, a new 
chemical procedure for the determination of 
90Sr in soil and water samples was developed. 
It eliminates the production of a hazardous 
waste without sacrificing either sensitivity or 
accuracy. 

As part of the DOE initiative to comply 
with EPA rules concerning the reduction of 
chlorofluorocarbon emissions, DOE-ID and 
LITCO reviewed the impact of the initiative 
on INEL systems in terms of cost and the 
number of units to be modified. In 1995, 
DOE-HQ published a guidance manual on 
ozone-depleting substance management. 

Some work was done at the INEL in 1995 
on phasing out halon fire suppressent systems. 
Halon is considered a Class I ozone-depleting 
chlorofluorocarbon substance. When possible, 
other types of fire suppressant systems were 
substituted, and the number of halon systems 
at the INEL were minimized. The EPA regu­
lations require that maintenance and care of 
refrigerant equipment be performed by certi­
fied technicians using certified equipment. 
LITCO technicians and equipment meet that 
requirement. 

An example of waste minimization at 
work was a change made in material receipt 
procedures at the RWMC. The change made 
it permissible for personnel to unpack a ship­
ment of drum overpacks that were individu­
ally wrapped in cardboard. By doing this, they 
could recycle the cardboard, and the waste 
occupies considerably less space in the low­
level waste disposal pits. 
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Another example was the incineration of 
ICPP waste by the Scientific Ecology Group, 
Oak Ridge, Tennessee, in late August 1995. 
Thirty-six containers were consolidated into 
24 containers before shipping, and 930 m3 

( 1220 yd3
) of waste were reduced to about 

3 m3 (4 yd3
) of compacted ash to be returned 

for final disposal at RWMC. This is more 
than a 300 to I volume reduction. 

Recycling and Re-use of Excess Materials 

The DOE Rocky Flats and PANTEX 
contractors agreed to transfer excess beryllium 
from the PANTEX plant in Texas and the 
Rocky Flats Plant in Colorado to the INEL for 
future operations at TRA. The first shipment 
from both facilities occurred in September 
1995. Use of excess material from other DOE 
facilities in this manner will result in savings 
of about $2 million dollars to the INEL. 

Start-up of the portable concrete/asphalt 
crushing plant was begun in June 1995. The 
first use of this plant was to minimize bulk 
waste at EBR-1 during demolition activities. 
Material generated during the demolition of 
buildings, footers, and foundations is crushed, 
so it can be used as fill and grade material at 
the demolition site and elsewhere on the 
INEL. This eliminates hauling in new fill 
material and saves space at the CFA landfill 
where the demolition debris would have been 
taken. Metals are separated from the concrete 
by a powerful magnet and recycled. Although 
the plant will not be operated on a daily basis, 
construction analysts project potential savings 
of several million dollars over the next 10 
years. 

During 1995, a test burn of pelletized 
paper and other nonradioactive waste was 
performed at the ICPP Coal-Fired Steam 
Generating Facility (CFSGF). The INEL was 
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awarded funding in May 1996 to proceed with 
the process to convert nonrecyclable waste 
paper, wood, office trash, scrap lumber, wood 
chips, etc., to fuel. The process is similar to 
one commercial industry uses to make wood 
pellets for household stoves. About 37 ,000 
m3 

( 48,000 yd3
) of combustible nonrecyclable, 

nonradioactive waste is now generated at the 
INEL annually. Sixty-five percent of this 
waste can be pelletized and burned with coal 
as fuel. In addition to the saved landfill space, 
pelletizing and burning has the potential to 
save about $1.6 million in annual disposal 
costs. In addition to the cost savings, the 
mixture of coal and pellets bums cleaner and 
more efficiently than the present fuel. 
Burning pellets at CFSGF will reduce sulfur 
and nitrous oxide emissions and heavy metal 
releases. 

The INEL's disposal practice was changed 
during 1995 to make its scrap metal available 
for excess property resale instead of burial. 

DOE-ID sent a memorandum to DOE-CH 
in September 1995, asking them to arrange for 
the transfer of New Brunswick Laboratory 
enriched uranium nuclear material stored at 
ICPP to some other site by the end of 1995. 
Removing this unneeded material from ICPP 
will facilitate cutting security costs. 

Depleted uranium scrapped from the Army 
Abrams Tank Program armor manufacturing 
process at the INEL's SMC will be transferred 
tu the Army contractors who are manufac­
turing armor penetrators. Depending on the 
final production quantities authorized by the 
Department of Defense for both armor and 
penetrators, the combined requirements of the 
Penetrator Program, the Abrams Tank Pro­
gram, and the upcoming Breacher Program 
should make it possible to recycle the majority 
of the depleted uranium scrap inventory at the 
SMC facility. 
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Asset Sales. In August 1995, DOE-HQ asked 
DOE Oak Ridge Operations Office to conduct 
the first DOE asset sale of precious metals. 
The INEL provided data related to physical 
configuration, refining requirements and exact 
amounts of metals at the INEL. Most of the 
metals previously reported by the INEL in 
April 1995 did not have an acceptable certifi­
cation and/or were not of the desired configur­
ation. They were considered, therefore, as 
scrap rather than pure metal. 

During a fall 1995 survey for radioactive 
contamination prior to transferring ownership 
of the Advance Reactivity Measurement 
Facility/Coupled Fast Reactivity Measurement 
Facility from one office at DOE-Headquarters 
to another, a number of capsules were found 
by the technician in a cabinet. They were not 
contaminated, and personnel opened them. 
Several contained a gold-colored powdered 
material. A historical background check on 
materials formerly used at TRA suggested the 
possibility the material could be pure gold. 
Laboratory tests confirmed the powdered 
material was, indeed, gold. It was sent to Oak 
Ridge National Laboratory to be included in 
the DOE asset sale of precious metals. 

Lead Management Project. The INEL Lead 
Management Project assures appropriate and 
uniform operations and management of waste 
lead at the INEL, ensures the lead supply is 
managed and stored in approved facilities, and 
implements treatment processes and technol­
ogies for recovery, storage, or disposal. 

Cask Dismantlement.-A demonstration 
program conducted by Babcock & Wilcox 
Idaho, Inc. showed that spent nuclear fuel 
transfer casks could be safely dismantled and 
the lead shielding recovered. With comple­
tion of the demonstration, Babcock and 



Wilcox Idaho and EG&G Idaho began a pilot 
program to dismantle 20 more casks of vari­
ous configurations to provide information and 
experience for eventual dismantlement of all 
out-of-service casks at the INEL (and possibly 
other DOE sites). An evaluation of the pro­
gram in early September 1994 revealed that 
dismantlement of the 20 casks (completed one 
year ahead of schedule) was done at a lower 
total cost than projected for half the project. 
Results from analyses performed on samples 
taken from the 25,000 kg (55,000 lb) of lead 
retrieved from the casks dismantled, certified 
that 23,000 kg (51,000 lb) were free ofDOE­
added radiological contamination and suitable 
for recycling. In July 1995, the clean lead 
from the casks plus other excess clean lead 
was placed on trucks and sent to a private 
sector lead recycler. 

In March 1995, LITCO personnel began 
dismantling the remaining excess nuclear fuel 
shipping casks in storage at TAN. Twelve 
casks had been dismantled by the end of the 
fiscal year (September 1995) and another 12 
are planned for 1996. 

Review of Technologies for Lead 
Decontamination and Reprocessing.-The 
INEL Lead Management Program reviewed 
suitable technologies for lead decontamination 
and reprocessing in late 1994 and early 1995. 
Their conclusions from evaluations of 
available current technologies suitable for the 
treatment, storage, and disposal of contamin­
ated excess lead at the INEL showed that the 
acid-etch, C02-pellet blasting and other abra­
sive surface decontamination techniques work 
well for lead configurations with a low surface 
to volume ratio (e.g., brick and plate) and 
relatively smooth surfaces. Demonstrations of 
technologies suitable for processing finely 
divided lead (e.g., shot, wool, small irregular 
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chunks) are currently needed. Several private 
sector companies with potential capabilities to 
address this requirement have been identified. 

In August 1995, DOE-ID approved a new 
cooperative agreement award for transferring 
to the commercial sector a technology devel­
oped at the Brookhaven National Laboratory 
in New York (a DOE facility). The agreement 
with Envirocare of Utah calls for the use of 
that technology, which encapsulates the waste 
in melted recycled plastic for disposal in a 
landfill, to prove the process works. The 
INEL will ship to Envirocare a total of 
226,800 kg (500,000 lb) of contaminated lead 
as part of the DOE-funded program to dem­
onstrate the new capability and technology. 

Lead Shot Surface Decontamination 
Demonstration Project.-The INEL estab­
lished a no-cost contract with CORPEX, a 
private contractor, to demonstrate their 
proprietary chemical for surface decon­
tamination of lead shot. This work will be 
performed under agreement with Idaho State 
University, Pocatello, Idaho. 

Recycling Contaminated Lead and 
Stainless Steel Inventories.-In November 
1995, a proposal was begun to use low-level 
mixed waste lead and low-level mixed waste 
stainless steel materials to fabricate containers 
to repack and store remote handled transuranic 
waste. Currently, some of the drums con­
taining transuranic waste stored at the RWMC 
are beginning to rust and leak. The proposal 
suggests that waste steel and waste lead from 
DOE operations be fabricated into shielded 
containers to repackage and store this waste. 

There are a number of benefits to this 
proposal. First, contaminated waste lead cur­
rently in RCRA storage at the INEL could be 
used, helping to remove the storage costs and 
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future disposal or treatment costs. A plentiful 
supply of low-level mixed waste contaminated 
stainless steel is available to use for the manu­
facture of the storage containers. Therefore, 
there would be a reduction in the costs of 
materials for fabrication. 

The private sector has the capabilities to 
handle and fabricate such containers. The 
proposal will be explored for the cost savings 
benefit between the several affected programs 
of DOE. A combined cooperative effort with 
combined funding support could make this 
proposal an economical and environmentally 
responsible solution to several waste treat­
ment, storage, and disposal issues currently 
facing the INEL and DOE. 

Alternative-Fueled Vehicle Program. Regu­
lations from the Clean Air Act and Executive 
Orders list specific requirements for 1995-98 
with respect to ensuring efficient and effective 
fleet operations at DOE facilities. These 
requirements include reducing gasoline and 
diesel fuel consumption and converting opera­
tions to alternate-fueled vehicles. 

In August 1994, the Alternate Fueled 
Vehicle Fleet Conversion program began 
operations to convert about 25 existing fleet 
vehicles from gasoline or diesel to using other 
fuels such as liquid petroleum gas, liquid 
natural gas, or compressed natural gas. Con­
version of vehicles began in January 1995. 
These vehicles will be bi-fuel vehicles that are 
able to operate on either natural gas or gaso­
line. 

The INEL held a small ceremony com­
memorating the arrival of the first bus ever to 
be driven cross-country on liquefied natural 
gas (LNG) on September 5, 1995. This bus is 
the first product of a Cooperative Research 
and Development Agreement with Detroit 
Diesel to rebuild six buses to operate on LNG. 
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According to the agreement, Detroit Diesel 
will furnish state-of-the-art experimental 
engines, and the INEL will test these proto­
type engines using liquid natural gas as fuel in 
an experimental group and diesel fuel in a 
control group. Arrangements have been made 
to use the INEL LNG-fueled buses to trans­
port NBC press personnel at the 1996 Summer 
Olympic Games in Atlanta, Georgia. 

The INEL alternate fuel program plan also 
includes the installation of a liquid natural gas 
fueling station at the new Transportation 
Complex at CFA. 

Waste Treatment Accomplishments 

Offsite Low-Level Waste Treatment. A two­
year subcontract was awarded to Scientific 
Ecology Group (SEG) of Oak Ridge, Ten­
nessee in June 1994 for transportation and 
treatment services for the backlogged low­
level waste at the Waste Experimental 
Reduction Facility (WERF) facility and other 
INEL facilities. The waste accumulated as a 
result of the WERF shutdown, and the 
subcontracted treatment was to provide a cost­
effective means of reducing the volume of the 
treated waste as much as possible before final 
disposal at the INEL. By using offsite ser­
vices for this purpose, the INEL was able to 
make WERF operational for treatment of 
other wastes, such as mixed wastes. Shipment 
and treatment of about 2,800 m3 (100,000 ft3) 

of incinerable low-level waste was completed 
by the end of December 1994. The 1995 
campaign for shipment and treatment of 
WERF wastes totaled approximately 740 m3 

(66,096 ft3
). 

During 1995, a variety of wastes from 
other facilities were also sent to the SEG for 
treatment. Forty-eight drums of liquid low­
level waste were shipped for incineration. In 



September, the fourth campaign for treatment 
ofINEL low-level waste began. 

A total of about 60,550 kg (133,500 lb) 
were incinerated in this campaign. The empty 
containers were shipped back to the INEL for 
future use. One return shipment included the 
return of the compacted ash for disposal at 
RWMC. 

In July 1995, 2,745 L (725 gal) of mixed 
liquid low-level waste was shipped to 
Diversified Scientific Services, Inc., Kingston, 
Tennessee, for treatment and disposal. This 
action eliminated three of the waste streams 
from the INEL inventory (one from TRA, the 
hexone waste stream from ICPP, and a 
decontamination solvent waste stream from 
ANL-W). The incineration residual was 
disposed at Envirocare of Utah, and the metal 
containers will be melted at SEG and sent to 
Los Alamos National Laboratory for melting 
into ingots for recycling within DOE. The 
INEL will save about $280,000 through this 
contract. 

Hanford/INEL Negotiations. Near the end 
of 1995, preliminary negotiations were begun 
between DOE-ID/INEL and DOE-Richland/ 
Hanford. A cooperative effort to treat and 
dispose of wastes may be a cost-effective 
approach for both laboratories. Hanford is 
interested in taking the INEL's low-level 
waste for disposal. In return, the INEL could 
accept mixed low-level wastes from Hanford 
for treatment at WERF. The residue of those 
wastes would be shipped back to Hanford for 
final disposal. The advantages to the INEL 
include cost savings for DOE, removing some 
stored waste from the INEL, and finalizing a 
closure plan for the RWMC. The advantage to 
Hanford would be treatment of some of their 
stored wastes. This cooperative effort is only 
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one of several options being considered to 
solve the INEL's low-level waste problems. 

Waste Experimental Reduction Facility 
(WERF) Restart Program. The WERF 
facility, which was shut down for safety 
improvements in February 1991, was restarted 
and began sizing and compacting low-level 
waste in November 1994. The compacted 
materials and the ash from the incinerator will 
be disposed of at RWMC. 

In February 1995, WERF personnel re­
evaluated their plasma-arc cutting method. 
The WERF torches used compressed nitrogen, 
argon, and hydrogen gas to create extremely 
hot flame temperatures resulting in clean, 
smooth cuts. However, at WERF, such high­
quality cuts are unnecessary because the cut­
up metal is sent for disposal. By switching to 
the use of compressed air, sizing is less 
expensive and safer for personnel than using 
more hazardous compressed gases, such as 
hydrogen. 

A feasibility study considered upgrading 
the old WERF sizing facility to house the 
amalgamation, encapsulation, neutralization, 
and mercury retort units, while still doing 
mixed low-level waste sizing and stabilization 
at existing WERF units. The study showed 
about $1 million savings over the previous 
plan to perform upgrades to another facility. 
Another advantage was that WERF would 
become a comprehensive, consolidated, mixed 
low-level waste treatment facility. 

In an effort to reduce onsite storage of 
hazardous waste and to increase direct 
shipments from the waste generators to the 
commercial treatment/disposal facility, the 
WERF Waste Storage Building will be used to 
store "problem" wastes from the INEL. 
Everything else will be shipped directly to 
commercial treatment/disposal facilities. This 
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will enable the INEL to close the Hazardous 
Waste Storage Facility at CFA two years 
sooner than expected and will save about $1 
million dollars in operating costs. 

After test runs that incinerated non­
hazardous materials at WERF, an incineration 
campaign for low-level waste began in July 
1995 and was successfully concluded in 
August. This restart followed signature of the 
Record of Decision for the INEL EIS. 
Incineration of mixed low-level waste began 
in September 1995. This was the first 
campaign for incineration of mixed low-level 
wastes since 1990. The primary constituent of 
this mixed-waste campaign is an injection 
well sludge contaminated with 1,1,1- trichlo­
roethane and trichloroethylene. The incinera­
tion process results in a waste volume 
reduction of 300 to 1 with the added benefit of 
destroying hazardous organic components. 

In October 1995, personnel processed the 
first drum of incinerator ash in four years. 
The ash was from incinerator campaigns prior 
to the 1991 shutdown, the five-day integrated 
test, the surrogate waste bums, the two Iow­
Ievel waste campaigns and the one mixed Iow­
level waste campaign. The ash contained 
chromium and will undergo stabilization prior 
to disposal at RWMC. 

The INEL received its first shipments of 
mixed low-level waste from Charleston Naval 
Shipyard and Mare Island Na val Shipyard for 
treatment at the WERF facility in January 
1996. The Federal Facility Compliance Act 
Consent Order and INEL Site Treatment Plan 
provide for storage of pre- and post-treated 
residues from this waste. 

Dry Rod Consolidation Technology Project. 
Project personnel have been evaluating 
options for segmenting and packaging non­
fuel bearing component wastes to allow for 
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permanent disposal of some materials and 
storage of the remainder at RWMC. Because 
the radiation fields may be as high as 7000 
R/hr, the materials planned for disposal 
exceeded the waste acceptance criteria of the 
RWMC. In the meantime, waste from shear­
ing the highly radioactive fuel assembly 
skeletons, stored in the TAN pool, was 
accumulated in the TAN Hot Shop North Silo. 
The shearing process, which reduced the vol­
ume of the assemblies, was completed in 
December 1995. 

Sodium/Potassium Wastes. In September 
1995, the Sodium/Potassium (Na/K) Wastes 
were moved from their storage location in the 
Army Reentry Vehicle Facility Site bunker to 
ANL-W for treatment. The treatment process 
includes reacting the waste material with 
water, neutralizing the resulting solution, and 
solidifying the neutralized solution. The 
treatment of the Na/K wastes was completed 
in early 1996. The solid radioactive waste 
resulting from the treatment process will be 
sent to RWMC for disposal. 

In December 1995, TAN Operations group 
reprioritized the removal of the SIG sodium 
tank from the TAN-647 RCRA storage area to 
ANL-W for treatment and disposal. The task 
should be completed in 1996. This will close 
an issue with the State of Idaho concerning a 
RCRA Notice of Violation item related to the 
roll-up door at the TAN-647 building. 

Cold Waste Handling System Project. The 
remodeled System was put into operation at 
ICPP. This system allows increased volumes 
of cold (nonradioactive) waste to be inspected, 
recycled, shredded, compacted, and segrega­
ted, thereby reducing the amount of material 
being sent to the landfill for disposal. Any 



INEL generator of sanitary wa~tes destined for 
a landfill will be able to use the system. 

Waste Storage Accomplishments 

Resource Conservation and Recovery Act 
Activities. Those activities related to the 
permitting of hazardous wastes at the INEL 
are discussed under the RCRA subtitle in 
Chapter 2, of this report. 

On November 20, 1995, personnel at 
RWMC met the first of two milestones 
required by the Consent Order for moving 
waste from the RWMC Certified and Segre­
gated Building into RCRA compliant storage 
modules, WSF-628 and WSF-629. The 
milestone was reached six weeks ahead of 
schedule with a cost savings of $500,000. 

Dry Fuel Storage Agreement. An agreement 
between DOE-ID and the Governor of Idaho 
for dry storage of some types of spent fuel was 
signed in 1995. The Court Order, which had 
required the INEL to move fuel stored 
underwater in CPP-603 basins to CPP-666 by 
December 31, 1995, contained a clause allow­
ing DOE and the State to agree on alternate 
storage for any fuel deemed unsafe for 
underwater storage. The agreement will allow 
the dry storage of some specific spent fuels 
that were showing signs of significant cor­
rosion in the CPP-603 basins. The movement 
of these fuels into dry storage should be 
complete by mid-year 1998. 

Spent Nuclear Fuel Settlement Agreement. 
On October 16, 1995, a settlement agreement 
was signed by DOE, the Navy and the State of 
Idaho to resolve issues surrounding a court 
injunction that prohibited the receipt of spent 
nuclear fuel for storage at the INEL. This 
concludes seven years of conflict with the 
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State concerning spent nuclear fuel and radio­
active waste shipments into Idaho. 

The agreement allows the INEL to actively 
pursue the reracking of the CPP-666 fuel 
storage pools for the continued receipt and 
storage of spent naval fuels while maintaining 
sufficient storage capacity to accommodate 
fuel transfers from the CPP-603 facility. The 
agreement also allows the INEL to receive 
miscellaneous other spent fuel including fuel 
from the Savannah River Site, the West 
Valley Demonstration Project, and foreign 
research reactors. A new date for completing 
the process of calcining all remaining non­
sodium bearing liquid high-level waste was 
set in the agreement. 

Three Mile Island Spent Fuel Storage 
Facility. In June 1995 DOE decided that the 
most economical option for dry storage of 
Three Mile Island spent fuel stored at the 
INEL was to build a new facility at ICPP. 
Newport News Shipbuilding was the winning 
vendor in the procurement to construct the 
facility. 

Waste Disposal Accomplishments 

Although it is DOE's goal to eliminate the 
generation of wastes, ongoing operations 
result in the creation of waste. This waste 
ultimately requires disposal and may require 
permanent isolation from people and the 
environment in some cases. Currently, only 
industrial and low-level radioactive wastes are 
being disposed at the INEL. Other waste 
types are being stored for eventual disposal at 
the Site or elsewhere, or until treatment 
technologies are available. 

Industrial Waste. The majority of nonradio­
active and nonhazardous industrial wastes do 
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not require treatment and go directly to the 
CFA Landfill Complex for permanent 
disposal. The capacity of the landfill will be 
sufficient for approximately 30 years or more 
as waste minimization and compaction efforts 
continue. Much of the paper and cardboard 
used at the INEL is being recycled rather than 
sent to the landfill. During the past three 
years, the INEL has recycled over 680,400 kg 
(1,500,000 lb) of paper and cardboard. Cur­
rently, personnel are examining the possibility 
of converting paper and cardboard into pellets 
to be burned and used to generate electricity. 

Low-Level Waste. Approximately 40% of 
low-level wastes (those containing less than 
I 0 nCi/g of radioactivity but no hazardous 
waste), generated at the INEL are buried at 
RWMC in shallow pits. The remaining 60% 
will be buried at RWMC following treatment 
for volume reduction. For example, the com­
pacting and sizing processes at WERF reduce 
the volume of wastes before disposal. Addi­
tionally, some low-level wastes are shipped 
offsite to be incinerated, and the residual ash 
is returned to the INEL for disposal. The 
RWMC is expected to be filled to capacity by 
the year 2030. Future disposal of low-level 
waste is being evaluated by DOE, the State 
and other regulators. 

Offsite Waste Disposal. Depending on the 
type of wastes and specific contaminants, it 
may be more economical to send wastes 
offsite for treatment and/or disposal. For 
example, the INEL may not have appropriate 
technologies available or a suitable disposal 
site. 

In September a truckload of contaminated, 
classified waste metal scrap was shipped from 
the SMC facility to SEG in Tennessee for dis­
posal. A representative from DOE-ID 
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traveled to Oak Ridge to witness the destruc­
tion of the waste and to assist in ensuring 
security of the material during handling within 
the plant. 

Waste Isolation Pilot Plant (WIPP) Sup­
port. Management of transuranic waste is an 
important function of the INEL Waste 
Management Program. This includes support­
ing the WIPP near Carlsbad, New Mexico, 
anticipated to be the disposal site for most 
transuranic waste. 

In 1991, ANL-W began their WIPP Waste 
Characterization of transuranic and aipha-low­
level mixed wastes. Over 130,000 containers, 
retrievably stored at the RWMC, need to be 
characterized. Seventy-five 208-L (55-gai) 
drums of debris waste have been characterized 
in the Hot Fuel Examination Facility at 
ANL-W to date. The waste characterization 
area inside that facility was recently modified, 
and it is now expected that 90 drums per year 
can be characterized. Waste characterization 
data is required to do performance assessment 
modeling, and the modeling is necessary to get 
WIPP open as a permanent disposal facility. 

Preparations for the WIPP Gas Generation 
Experiments were completed at ANL-W in 
1995. The purpose of the experiments is to 
examine gas generation caused by decompo­
sition of cellulosic waste, corrosion of metals, 
and radiolysis of water and waste that might 
impact performance of the salt beds at the 
WIPP waste repository. The startup review 
was done in early January 1996, and actual 
experimental operations began January 19, 
1996. Fourteen experimental test containers 
were set up, and ANL-W personnel began col­
lecting data. The experiments are scheduled 
to continue until the end of 1999. 

The Plasma Hearth Process Project is 
another that was planned for treating wastes of 



the type to be stored at WIPP. The process is 
a high-temperature thermal treatment used to 
convert a variety of radioactive and mixed 
wastes into a stable, nonleaching, vitrified 
waste form. Portions of the project were 
planned for the INEL, including development 
of robotics for use in the high-temperature 
environment. The purpose of the overall 
project (complex-wide) is to develop, test, and 
evaluate a new concept for mixed waste 
treatment based on the vitrification of waste 
materials using fixed hearth direct current 
transferred arc plasma torch technology. 

Bench-scale demonstration of the Plasma 
Hearth Process was conducted in the ANL-W 
Transient Reactor Test facility. Successful 
testing of the bench-scale unit was to have 
been followed by demonstration of a full-scale 
plasma hearth process unit, but due to major 
budget reductions, most portions of the project 
planned for the INEL have been put on hold or 
canceled. 

A Plasma Hearth Process Open House was 
held in Idaho Falls on November 8, 1995. 
Major public concerns were centered on 
mechanical malfunction and backup systems. 
No opposition was expressed to the concept of 
plasma treatment and high temperatures 
needed for the technology. 

Waste-Related Research and Development 

A wide variety of research projects are 
conducted at the INEL to benefit major 
DOE-ID programs, e.g., Waste Management, 
Environmental Restoration, Spent Nuclear 
Fuels and Land Management issues. The 
Environmental Science and Research Found­
ation and its university affiliates primarily 
conduct ecological and radioecological re­
search. LITCO conducts a wide range of 
projects including methods of waste disposal, 
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robotics, alternate-fuel vehicles, and biore­
mediation of wastes. It is beyond the scope of 
this report to summarize, or even list, all the 
projects underway in 1995. A few major proj­
ects have been mentioned in previous sections 
of this report. Examples of others of general 
interest to the public have been included in 
this section. 

Protective Cap/Biobarrier Experiment. 
The Environmental Science and Research 
Foundation is conducting an experiment to 
test four cap designs for low-level buried 
waste in semi-arid to arid climates. This 
experiment is the culmination of 17 years of 
ecological research related to waste manage­
ment by Foundation staff and university 
affiliates. 

In order to safely store wastes under­
ground, it is necessary to effectively keep 
water from reaching the waste materials. The 
four cap designs being tested in this exper­
iment include: 
• the EPA-recommended barrier design, 

which uses a flexible membrane liner and 
a highly compacted clay layer 

• a 2-m (6.5-ft) thick cap of soil 
• a 2-m (6.5-ft) thick soil cover which has a 

50-cm (20-in) thick gravel-cobble barrier 
0.5 m (1.6 ft) below the surface 

• a 2-m (6.5-ft) thick soil cover with a 
50-cm (20-in) biobarrier beginning 1 m 
(3 ft) below the surface. 
Previous INEL research has shown that the 

2-m cap of soil is more than adequate to store 
the maximum amount of water received on the 
INEL during the nongrowing season (October 
through April). The addition of the biobar­
riers are to prevent burrowing animals (e.g., 
ants and small mammals) from entering the 
stored wastes. 
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Phytoremediation Experiment. Field activi­
ties for the phytoremediation project by MSE, 
Inc., at the TAN Technical Support Facility's 
disposal pond began in July. The purpose of 
the experiment was to determine the potential 
of using plants to substantially reduce 
concentrations of radionuclides such as 
cesium, strontium, and cobalt in soils. The 
plant species evaluated included sugar beets, 
alfalfa, fava bean, broccoli, cabbage, Canada 
mustard, Raskin mustard, and an indigenous 
control plant. Researchers removed the 
above-ground portion of the plants prior to the 
seeding stage, and the harvested plant material 
was analyzed. The final project report is due 
in 1996. 

Landfill Stabilization Focus Area. The 
former Buried Waste Integrated Demon­
stration Program became a portion of the 
Landfill Stabilization Focus Area in early 
1995. The INEL program assumed the lead 
for the Landfill Stabilization Focus Area in 
planning and implementing the demonstration 
of innovative technologies that may be used to 
reduce the estimated cost of remediation of 
chemical disposal pits and other problem areas 
on the Brookhaven National Laboratory site. 
Most of the technologies demonstrated were 
from the INEL program, but were also 
included from other Department of Energy, 
Office of Technology Development Programs. 

The annual Landfill Stabilization Focus 
Area Technology Exposition was held August 
23-24, 1995. The event featured demonstra­
tions of technology systems being developed 
to remediate buried waste sites. More than 
100 people attended, including personnel from 
NOAA and members of the National 
Academy of Sciences. 
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Little Bighorn Battlefield Survey. In March 
1995, INEL personnel and equipment per­
formed a geophysical survey of the Little 
Bighorn Battlefield site in Montana. The 
purpose of the survey was to try to locate a 
mass grave believed to contain the remains of 
27 soldiers. The survey used methods that had 
been developed for the characterization of 
buried wastes in research programs at the 
INEL. Evidence was found consistent with 
human remains, but the decision against 
excavating was made. A monument will be 
erected at the site. 

3.3 MISCELLANEOUS 
PROGRAMS 

Public Involvement in INEL Program 
Activities 

The updated JNEL Community Relations 
Plan, which outlines how DOE will involve 
the public in its environmental restoration 
decision-making process, was completed in 
1995. This version of the Plan underwent two 
comment periods and then was examined 
closely by a citizen group. The Plan was the 
focus of five workshops and informal 
briefings around the state. The revised Plan 
was made available to the public through a 
notice in the INEL Reporter of July/ August 
1995. 

DOE-ID maintains five Information 
Repositories with collections of documents to 
provide details on cleanup projects. Select 
documents are also included in public libraries 
in Idaho Falls, Twin Falls, and Boise. 

Articles in the JNEL Reporter (a publicly 
available newsletter) also provide updates on 
Environmental Restoration Program activities, 
and in 1995, the Community Relations Plan 



published Kickoff Fact Sheets, Update Fact 
Sheets, and other documents which included 
details on various remedial projects at the 
INEL's Waste Area Groups. These publica­
tions are available in Idaho Information 
Repositories and in Public Reading Rooms. 

Members of the public may call 1-800-
708-2680 to request specific documents. 
These documents are also available 
electronically•. 

The INEL Comprehensive Facility and 
Land Use Plan was developed during 1995 
and published early in 1996. This plan is 
intended to be the base plan by which 
decisions are made for facility and land uses. 
Public comments were incorporated into the 
final document. 

In July 1995, the Environmental Science 
and Research Foundation organized an in­
depth discussion group, consisting of a diverse 
group of indiviudals and representatives of 
various organizations, to discuss all aspects of 
environmental surveillance at the INEL. Top­
ics incorporated into the discussion included 
economics of the program, public communi­
cation strategies, perception of risk, and the 
duplication of effort between environmental 
surveillance groups at the INEL. 

Public Communication and Education 
Activities 

There have been many efforts on the part 
of INEL personnel to improve communication 
with members of the public. Tours of INEL 
facilities and LITCO Public Affairs Speakers 
Bureau presentations to schools and civic 
organizations have been used to increase 
public understanding of INEL activities. 

• Internet: at http://www. inel.govthen dick on the "INEL and the 
Environment" button and select any of the documents listed. 
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In August 1995, DOE-ID personnel 
participated in an open forum with the 
Pocatello League of Women Voters Nuclear 
Waste Steering Committee. Following the 
forum, DOE-ID received a letter stating, in 
effect, "When we first got involved in this 
study, we had a tendency to look at being for 
or against nuclear power. Now we think that 
is probably irrelevant, and the more important 
issue is how to economically and safely deal 
with the waste materials." 

The INEL also operates the EBR-I facility 
as a historic landmark and offers tours to 
schools and public visitors between the end of 
May and Labor Day each year. Visitors gain 
an increased understanding of nuclear research 
at the INEL and of the flora and fauna that live 
on the Site. Since 1979 when the facility was 
opened for summer tours, nearly 200,000 
visitors from every state and dozens of foreign 
countries have gone through its doors. 

Personnel from the Environmental Science 
and Research Foundation made more than 50 
presentations in 1995 to audiences including 
professional societies, INEL tour groups, 
classrooms, and civic groups. In addition to 
the multimedia presentations, the Foundation 
staff designed and produced a portable display 
describing the INEL Offsite Environmental 
Surveillance Program. During 1995, the dis­
play appeared at 12 locations, including malls 
in six Idaho cities, one post office and in 
schools and public libraries, with staff 
members on hand to answer questions. 

LITCO staff set up an INEL robotics dis­
play at the sixth anniversary of the Discovery 
Center in Boise on January 14, 1995. The 
purpose of this display was to allow viewers 
an opportunity to see some of the latest 
advances in INEL technologies. 

DOE-ID and its contractors prepared a 
variety of newsletters, press releases, and 
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publically available reports to provide the 
public with more detailed information on 
INEL activities than is frequently available in 
short TV or radio announcements. 

During 1995, LITCO and DOE-ID 
produced many press releases and public 
reports in addition to the publications listed 
under the first subsection, "Public Involve­
ment in INEL Program Activities." The 
Foundation also prepared and issued news 
releases to approximately 110 media outlets; 
and they published six issues of their bi­
monthly newsletter, Foundation Focus. The 
newsletter discusses topics related to the 
Foundation's portion of the INEL Environ­
mental Surveilance Program and results (see 
Section 3.4), summarizes research accom­
plishments at the INEL, discusses plans for 
future activities, and includes articles of gen­
eral public interest dealing with the INEL, 
such as wildlife information and results of big 
game and raptor surveys. 

The Foundation staff, who published the 
1994 INEL Site Environmental Report, also 
published the report, In Summary: Idaho 
National Engineering Laboratory Site Envir­
onmental Report for Calendar Year 1994. 
The summary report highlighted the signifi­
cant data and conclusions from the annual 
report. This summary was written so that the 
public could easily understand the results and 
interpretations of environmental data at the 
INEL. 

In December 1995, the Foundation's Trav­
elers' Information Radio Station for the INEL 
began broadcasting messages for passengers 
in vehicles traveling through the Site. This 
station broadcasts on a frequency of 530 AM 
providing repeated three-minute messages on 
environmental information related to the 
INEL. 
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A major accomplishment for the Found­
ation in 1995 was initiation of a community 
monitoring program to inform southeastern 
Idahoans about, and involve them in, environ­
mental surveillance at the INEL. Letters were 
sent to schools throughout southeastern Idaho 
soliciting interest in the project. Madison 
Middle School in Rexburg was chosen as the 
first location, an agreement was signed be­
tween the Foundation and the school, and 
construction of the community monitoring 
station was begun at the end of the year. A 
second station will be installed during 1996 in 
Blackfoot, Idaho, at the Mountain View 
Middle School. 

Each station will consist of air and radi­
ation monitors and some meteorological 
equipment. It will be operated by science 
teachers at the school, and data obtained from 
the station will be displayed near the station 
for the public to view the results of the 
monitoring. Data generated by the station will 
also be accessed through the school's local 
area network, allowing the school to incorpor­
ate the data into science classes dealing with 
topics such as weather and radioactivity. 

Cultural Resources Pilot Program. A pro­
posal from the Shoshone-Bannock Tribes to 
develop and operate a Cultural Resources 
Pilot Program was submitted to DOE-HQ in 
February 1995 for concurrence. DOE-ID will 
fund development of an all-Indian cultural 
resource survey organization at Ft. Hall. This 
pilot program is the first attempt by DOE to 
develop a cultural resource organization for 
Native Americans to conduct archaeological 
work on Indian cultural resources and to 
provide their perspective to the non-Indian 
archaeological community. The proposed 
program contains strong educational and self-



sufficiency components and is planned to 
become self-sustaining as soon as possible. 

In addition to the Cultural Resources 
Program, the INEL has offered short-term 
training courses for members of the Shoshone­
Bannock Tribes. In April 1995, a course titled 
"Radiation and Low-Level Radioactive Waste 
Management Fundamentals" was taught. Also 
in April, a one-day training class for the 
Shoshone-Bannock Emergency Response 
Organization was conducted by representa­
tives of the INEL Radiological Assistance 
Program. The class addressed basic concepts 
of radioactivity and radiation detection theory, 
and was designed to better prepare tribal 
emergency responders for transportation 
incidents involving radiological materials on 
the Fort Hall Reservation. 

INEL-Sponsored Academic Programs 

During the past three summers, the INEL 
has hosted teams of high-school teachers and 
students who performed research projects that 
supported DOE program initiatives as well as 
various entities outside the INEL/DOE sys­
tem. Many of the projects conducted by these 
Science Action Teams were in the areas of 
environmental restoration and waste manage­
ment with Foundation and LITCO scientists as 
mentors. The teams consisted of bright and 
progressive junior- and senior-high school 
students and mathematics or science teachers. 
They performed their research at the INEL 
over an eight-week period. During 1996, the 
INEL will host at least 11 Science Action 
Teams to study either new or follow-on 
projects from previous years. 

By hosting these teams, the INEL supports 
math, science and research education. Using 
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INEL facilities and mentors to lead a research 
activity results in providing useful data to the 
funding program at a minimal cost. Another 
benefit is in a future workforce that has been 
exposed to real world problems and the 
process required to address those problems. 
Additionally, most of the end products are of 
interest to local business communities, federal 
and state agencies, and universities. 

In previous years, the INEL developed 
partnerships with local universities, cities, 
school districts, and federal and state agencies. 
These partners provide resources (supplies, 
equipment, databases, technical expertise, and 
time) to support the research. Last year's 
teams met the following challenges: 
• developed an isotope catalog for com­

mercial purposes for a specific test reactor 
at the INEL 

• grew table fish (fish grown for eating) in 
Lava Hot Springs waste water 

• grew the silver scurf fungus on Idaho 
potatoes to test potential silver scurf 
eradication techniques for the fungus 

• built and demonstrated two table-top 
robots to validate and demonstrate innova­
tive technologies for remote character­
ization and remediation of buried waste 

• collected and plotted data of southern 
Idaho ground-water wells on a map to 
determine how much the water table at 
various locations had dropped after six to 
ten years of drought 

• studied plant and animal impacts from a 
major burn in the desert environment 

• placed protective boxes on the bottom of 
an Idaho river bed for the incubation and 
hatching of salmon eggs. 
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3.4 ENVIRONMENTAL 
MONITORING 

General 

During normal operation of the facilities at 
the INEL, some materials (both radioactive 
and nonradioactive) are released into the 
environment. Potential pathways by which 
such materials could be transported from the 
INEL to nearby populations are shown in 
Figure 3.1. 

To evaluate these exposure pathways, and 
to verify compliance with applicable environ­
mental protection laws and regulations, DOE 
Order 5400.l requires an environmental moni­
toring program. Environmental monitoring 
consists of two separate activities: effluent 
monitoring and environmental surveillance. 
Effluent monitoring is the measurement of the 
waste stream prior to its release to the 
environment. Environmental surveillance is 
the measurement for the presence or absence 
and the concentrations (or the extent) of 
pollutants in the environment. Further defined 
by the DOE: 
• Effluent monitoring is the collection and 

analysis of samples, or measurements of 
liquid and gaseous effluents for the 
purpose of characterizing and quantifying 
contaminants, assessing radiation expo­
sures of members of the public, providing 
a means to control effluents at or near the 
point of discharge, and demonstrating 
compliance with applicable standards and 
regulations. 

• Environmental surveillance is the 
collection and analysis of samples, or 
direct measurements, of air, water, soil, 
foodstuff, biota, and other media from 
DOE sites and their environs for the 
purpose of determining compliance with 
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applicable standards and permit require­
ments, assessing radiation exposures of 
members of the public and assessing the 
effects, if any, on the local environment'. 

Organization of Monitoring in 1995 

In 1995, the offsite environmental sur­
veillance program was conducted by the 
Environmental Science and Research Found­
ation (Table 3.1), a nonprofit organization. 
Analyses for the Foundation program were 
performed primarily by the Idaho State 
University (ISU) Environmental Monitoring 
Laboratory, with some radiochemical analyses 
performed by Quanterra, Inc., an independent 
commercial laboratory located in Richland, 
Washington. Nonradiological analyses for the 
Interagency Monitoring of Protected Visual 
Environments Program were performed by the 
Crocker Nuclear Laboratory at the University 
of California, Davis. 

The operating contractors at each INEL 
facility were responsible for monitoring the 
effluents (releases) from their facilities and for 
any ambient monitoring or surveillance 
performed within their facility fences. Results 
of these programs are reported annually by 
each organization. With the consolidation of 
INEL contractors late in 1994, surveillance 
programs formerly conducted by Babcock and 
Wilcox Idaho, EG&G Idaho, and Westing­
house Idaho Nuclear Company were com­
bined with programs in the new LITCO 
organization during 1995 (Table 3.2). Most of 
the analyses for these programs were 
conducted by the Radiological Measurements 
Laboratory at TRA and the Radiological and 
Environmental Measurements Laboratory at 

• DOE Order 5400.1, November 9, 1988, p. 8. 
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---

Figure 3.1 Potential Pathways from the INEL to Humans 

the INEL Research Center. Radiological 
analyses for the drinking water program were 
performed by the DOE-ID Analytical Group at 
RESL and Accu-Labs Research, Inc., a 
Colorado commercial laboratory. 

Ground-water surveillance was conducted 
primarily by the USGS. A description of this 
program and a summary of data collected in 
1995 are given in Chapter 5, Ground Water. 
A USGS program summary is presented in 
Table 3.3. 

Air pathways were characterized by 
NOAA using data from the INEL meteor­
ological measuring network. These data were 
used, in part, to compute doses to members of 
the public (see Section 4.4). 

The State of Idaho's INEL Oversight 
Program took over the independent verifi­
cation program operated by ISU in 1994. The 
ISU Environmental Monitoring Laboratory 
continued to perform radiological analyses for 
the State program. 
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TABLE 3.1 
FOUNDATION ENVIRONMENTAL SURVEILLANCE RADIOLOGICAL PROGRAM 

SUMMARY (1995) 

Number of Locations and Frequency 

-Minimum Detectable 
Medium Samuled Tvoe of Analvsis Onsite Offsite Concentration• 

Air (Low-Volume) Gross alpha 3 weekly 11 weekly 2 X 10-•o µCi/mL 
Gross beta 3 weekly 11 weekly 5 X 10-1

' µCi/mL 
Specific gamma 3 quarterly 11 quarterly -5 x 10-" µCi/mL 

Pu 1-2 quarterly 4 quarterly 7 x 10-18 µCi/mL 
Am 1-2 quarterly 4 quarterly 8 x 10-18 µCi/mL 
,.Sr 1-2 quarterly 4 quarterly 7 x 10-17 µCi/mL 

Particulate matter 3 quarterly 11 quarterly 10 µg/m3 

Air (Tritium Samplers) 'H None 2 to 4/quarter 3 x 10-" µCi/mL 
Air (Precipitation) 'H I weekly/ I monthly I monthly 3 x 10--, µCi/mL 

Drinking Water Gross alpha None 13 semiannually 2 x 10"' µCi/mL 
Gross beta None 13 semiannually 3 x 10-9 µCi/mL 

'H None 13 semiannually 3 x 10-7 µCi/mL 
Surface Water Gross alpha None 6 quarterly 2 x 10-• µCi/mL 

Gross beta None 6 quarterly 3 x 10-9 µCi/mL 
'H None 6 quarterly 3 x 10-1 µCi/mL 

Animal Tissue (Sheep)' Specific gamma 4 annually 2 annually 7 x 10-• µCi/mL -
Animal Tissue (Game) Specific 2amma Varies annually' ----- 7 x 10-• µCi/mL 

Foodstuffs (Milk) ml None I weekly 2 x 10-• µCi/mL 
1311 None 10 monthly 2 x 10"9 µCi/mL 
90Sr None 10 annually 5 x 10-10 µCi/mL 
'H None 10 annually 3 x 10-1 µCi/mL 

Foodstuffs (Wheat) Specific gamma None 10 annually 4 x 10-9 µCi/g 
'°Sr None IO annually 4 x 10-9 µCi/g 

Foodstuffs (Lettuce) Specific gamma None 8 annually 2 x W-' µCi/g 
,.Sr None 8 annually 8 x JO-' µCi/g 

Soil Specific gamma None 12 biennially 4 x 10-• µCi/g 
Pu None 12 biennially 2 x JO-' µCi/g 
Am None 12 biennially 3 x 10-9 µCi/g 
"'Sr None 12 biennially 9 x JO-" µCi/g 

Direct Radiation 
Exposure Ionizing 
(Thermoluminescent Radiation 

None 13 semiannually 5mR 
Dosimeters) . Approximate Minimum Detectable Concentration . 
• "Onsite" animals grazed onsite for at least four weeks before being sampled. "Offsite" animals have never grazed onsite and serve as controls . 

Only road-killed game animals are sampled onsite. No controls are generally collected except for specific ecological studies. 
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TABLE 3.2 
LITCO ENVIRONMENTAL SURVEILLANCE RADIOLOGICAL 

PROGRAM SUMMARY (1995) 

Number of Locations and Frequency 
-Minimum Detectable 

Medium Sampled Tvne of Analysis Onsite Off site Concentration• 
Air (Low-Volume) Gross alpha 12 weekly 4 weekly 1 x IO"'' µCi/mL 

Gross beta 12 weekly 4 weekly 5 x IO-" µCilmL 
Specific gamma 12 quarterly 4 quarterly 1 to IO x IO-" µCilmL 

Pu 12 quarterly 4 quarterly 2 x 10-18 µCi/mL 
Am 12 quarterly 4 quarterly 2 x I0-18 µCilmL 
"'Sr 12 quarterly 4 quarterly 3.5 x I0- 11 µCi/mL 

Particulate matter 12 quarterly 4 quarterly IO µg/m3 

Air (High-Volume) Gross gamma 2 daily ----- NIA' 
Specific gamma 2 monthly ----- I to 10 x I0-16 µCilmL 

Air (Tritium 'H 2 at I to 21quarter ----- 1 x 10"1
' µCilmL 

Samplers) 
Drinking Water Gross alpha 26 monthly ----- 3 x 10-' µCi/mL 

Gross beta 26 monthly ----- 4 x I0-9 µCilmL 
'H 26 monthly ----- 4 x IO-' µCilmL 

90Sr 2 monthly ----- 5 x I0-10 µCilmL 
Soil Specific gamma Varies annuallyc ----- 1 x IO-' µCilg 

Pu Varies annually ----- 3 x I0-9 µCi/g 
Am Varies annually ----- 3 x 10-9 µCilg 
90Sr Varies annually ----- 6 x IO' µCilg 

Direct Radiation 
Exposure Ionizing Radiation 135 semiannually 13 semiannually 5mR 
(Thermoluminescent 
Dosimeters) 
Direct Radiation Facilitiesd 
Exposure (Radiation Gamma Radiation !NEL Roads' ----- NIA 
Surveys) 
• Approximate minimum detectable concentration. 
' Not applicable. 
' Onsite soil sampling is performed each year at different onsite facilities on a rotating seven-year schedule. 
' Surveys are performed each year at different onsite facilities on a rotating three-year schedule. 
' AU INEL roadways over which waste is transponed are surveyed armually. 
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TABLE 3.3 
USGS GROUND-WATER MONITORING PROGRAM SUMMARY 

Ground Water Surface Water Minim - um 
Number Number of Number Number of Detectable 

CQD:ititu~ul Ec~a111:0~! ~ Samples of Sites Samples Concentration• 
Radiolo.,ical Pro2ram 

Gross alnha Semiannual 43 86 4 8 3 x 10-11 
Gross beta Semiannual 43 86 4 8 4 x 10-9 

Tritium Quarterly 30 120 ----- --- 4 x 10-7 

Semiannual 96 192 7 14 4 x 10·1 

Annual 39 39 --- ---- 4 x 10-1 

Specific gamma Quarterly 6 24 ---- ---- } 10 }Q X JQ·Hb 

Semiannual 54 108 4 8 I to IOx 10-s 
Annual 27 27 --- --- ltolOxIO-~ 

"Sr Quarterly 25 100 ---- ---- 5 x 10-9 

Semiannual 60 120 ---- ---- 5 x W' 
Annual 32 33 ---- ---- 5 x 10·9 

Americium Quarterly 5 20 ---- --- 5 x 10-11 

Semiannual 13 26 ---- ---- 5 x 10- 11 

Annual 3 3 --- ---- 5 x 10-ll 
Plutonium Quarterly 5 20 ---- ---- 4 x 10-11 

Semiannual 13 26 ---- ---- 4 x 10" 11 

Annual 3 3 --- --- 4x 10·11 

1291 -5 years 20-35 20-35 ---- ---- 1 x 10-15 

Non-Radio!o2ica! Pro!!ram 
Conductance Quarterly 30 120 ---- ---- NIA 

Semiannual 96 192 7 14 NIA 
Annua1 39 39 ---- ---- NIA 

Sodium ion Quarterly 2 8 ---- ---- 0.1 
Semiannual 45 90 ---- ---- 0.1 

Annual 99 99 ---- ---- 0.1 
Chloride ion Quanerly 30 120 ---- ---- 0.1 

Semiannual 96 192 7 14 0.1 
Annual 39 39 ---- --- 0.1 

Nitrates (as N) Semiannual 42 84 ---- ---- 0.05 
Annual 69 69 ---- ---- 0.05 

Sulfate Quarterly 2 8 ---- ---- 0.1 
Triannual 3 9 ---- ---- 0.1 

Semiannual 9 18 ---- ---- 0.1 
Annual 102 102 ---- ---- 0.1 

Chromium Quarterly 4 16 ---- --- 0.005 
(dissolved) Semiannual 70 140 ---- ---- 0.005 

Annual 16 16 ---- ---- 0.005 
Purgeable Organic Monthly I 12 ---- ---- 0.0002 

Compounds" Quarterly 4 16 ---- ---- 0.0002 
Semiannual 17 34 ---- ---- 0.0002 

Annual 6 6 ---- ---- 0.0002 
Trace elements Annual 9 18 ---- ---- varies 

Minimum detectable concentrations in µCi/mL for radiological parameters and mg/L for nonradiological parameters. "NIA" means not applicable. 
• Varies depending upon radionuclides present in the sample . 

Each sample is analyzed for 61 compounds. 
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Chap~Summafy 

The Environmental Science and R d Lockheed Idaho Technologies 
Company conduct environmental su · · s on and around the INEL to 
monitor potential pathways by which ·ould reach members of the public. 
These programs collect samples of av .. a, including air, water, and foodstuffs 
such as milk, wheat, lettuce, potatoes, Ii .. . . k, atid game animals. Direct measurements 
of radiation in the environment are also ril:~de; Thisichapter describes the sampling 
programs, including the frequency and l~tio~;.of$ample collection, and describes the 
analyses performed on the sat1lplcs (liecti~!l 4.1). For each medium sampled, a summary of 
the results obtained duririgl995Jirepn)v!decl, wit~tables and graphs used to illustrate 
trends in these data over the past several Y\)ars(Sectfon 4.2). 

During operations at the lNEL, some radioactive materials are released to the 
environment in the form ofairbome and liquid effllltnts. The quantities of these 
materials that were released in 1995 are provided in table form (Section 4.3). 

Because the offsite impact of operations. at the INEL is generally too small to measure 
through environmental surveillance, two separate computer models are used to estimate 
the dose.to a member.of the public living near the INEL boundary. Results for these two 
models are described and compared to DOE and EPA standards forradiation exposure 
(Section 4.4). This section also provides an evaluation of the potential exposure from 
consuming game animals such as large game and waterfowl that have resided on the 
INEL. An estimate is also made of the collective radiation dose to all members of the 
public who live within 80 km (50 miles) of the central point of the INEL. 
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4. ENVIRONMENTAL RADIOLOGICAL PROGRAM 
INFORMATION 

In this chapter, individual analytical results for radiological data are presented with plus or minus (±)two 
analytical standard deviations (2s), where all analytical uncertainties have been estimated, and 's' is an estimate of 
the population standard deviation "O." Many of the results are less than or equal to 2s (and, in fact, some were 
negative), which means that they are below the minimum detectable concentration. 

If a result lies in the range of two to three times its estimated analytical uncertainty (2s to 3s), and assuming 
that the result belongs to a Gaussian (normal) distribution, detection of radioactivity by the analysis may be 
questionable because of statistical variations within the group of samples. If the result exceeds 3s, there is confidence 
that radioactivity was detected (that is, thatthe specific radionuclide was present in the sample). Further information 
may be found in Appendix B. 

Unpaired, single-tailed t-tests were used to determine whether the annual means for either the INEL or 
boundary stations were greater than the annual means for the distant stations. The statistical tests used a level of 
significance of 5% (a ~ 0.05). More information on statistical tests may be found in Appendix B. 

4.1 ENVIRONMENTAL 
SURVEILLANCE PROGRAM 

DESCRIPTION 

High-Volume Air Samplers 

LITCO operated two high-volume air 
samplers at the Experimental Field Station 
(EFS) and CFA. Both samplers pulled ap­
proximately 1,160 L/min (50 ft3/min) through 
a 10-cm (4-in) diameter polyester needled-felt 
filter. Filters were collected each workday and 
returned to the laboratory for counting. Data 
from these samplers provides timely infor­
mation in the event of an INEL release. 

The high-volume sampler filters were 
counted for 10 min in a sodium iodide well 
counter immediately following collection and 
again after approximately 6 h and 24 h. At the 
end of the third count, the net counts/min and h 
after collection were plotted on graph paper. 
The resulting decay curve distinguishes 
between the rapid decay of daughter products of 
222Rn (214Pb and 214Bi), the approximate 10.6-h 
effective half-life of 220Rn daughters (212Pb, 

212Bi and 208Tl), all of which are 
naturally-occurring radionuclides, and the 
generally long half-life (compared to 10.6 h) of 
any fission products mixture. If the graph 
indicates the possible presence of activity from 
other than natural sources, the filter can then be 
submitted for specific gamma-emitting nuclide 
analysis on a High-Purity Germanium system. 

Low-Volume Air Samplers 

Airborne particulate radioactivity was 
monitored continuously by a network of low­
volume air samplers. The Environmental Sci­
ence and Research Foundation operated 11 air 
samplers outside the INEL boundaries, and 
three samplers on the INEL (Figure 4.1). 
LITCO collected air at 12 locations onsite and 
at four offsite locations. Locations of onsite 
samplers were selected to give adequate 
coverage in the event of releases of radioactivity 
from INEL facilities. Seven offsite air sampling 
locations were near the INEL boundary and four 
sampling locations were situated at the distant 
communities of Blackfoot, Idaho Falls, Rex­
burg, and Craters of the Moon National 
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Figure 4.1 Low-Volume Air Sampler Locations 
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Monument. Distant locations were used to 
provide background measurements for com­
parison with data from either boundary or onsite 
samplers that might be affected by lNEL 
operations. The whole network provides com­
prehensive surveillance of particulate 
atmospheric radioactivity and makes it possible 
to differentiate INEL releases from worldwide 
fallout from nuclear weapons testing and long­
lived natural radioactivity. 

a 1.2-µm pore membrane filter followed by a 
charcoal cartridge. The filters are 99% efficient 
for airborne particulate radioactivity and air­
borne iodides. 

Each low-volume air sampler maintained 
an average air flow of about 50 L/min 
(2 ft3/min) through a set of filters consisting of 
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Weekly Screening Analyses. The particulate 
filters from the low-volume air samplers were 
collected and analyzed weekly. The charcoal 
cartridges from Foundation air samplers were 
screened for 1311 by counting groups of up to 
eight cartridges by gamma spectrometry. If any 
activity above a certain level is noted on a batch 
during screening, filters from the batch can then 
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be counted individually. For cartridges 
collected from samplers operated by LITCO, all 
the charcoal cartridges were evaluated indi­
vidually each week for 1311 by gamma 
spectrometry. 

Particulate filters were analyzed after 
waiting a minimum of four days to allow the 
naturally occurring, short-lived radon and 
thoron daughters to decay. Analyses for gross 
(nonspecific) alpha and gross beta activity were 
performed on filters from all locations each 
week. A Canberra automatic proportional 
counting system was used to screen the 
Foundation's samples; LITCO performed gross 
counting on a Tennelec proportional counter. 

Specific Radionuclide Analyses. Specific 
radionuclide analyses are more sensitive than 
gross alpha and gross beta analyses for 
detecting concentrations of manmade radio­
nuclides in air. Therefore, the membrane filters 
of the low-volume samplers were composited 
by location at the end of each quarter, and all 
composites were analyzed for specific radio­
nuclides by gamma spectrometry. Composites 
were then submitted for analyses for alpha­
emitting radionuclides (238Pu, 2391240Pu, and 
241Am) or 90Sr. LITCO performed each of these 
analyses on all of their composites. The 
Foundation analyzed a selected number of their 
composites for these radionuclides on a rotating 
schedule. The analyses for alpha-emitting 
nuclides used chemical separation techniques 
followed by alpha spectrometry; for 90Sr, the 
chemical separation was followed by beta 
counting. 

Atmospheric Moisture Samplers 

Samplers for tritium in water vapor in the 
atmosphere were located in Idaho Falls, Atomic 
City, and at the EFS and Van Buren locations 

on the INEL. In these samplers, air was passed 
through a column of silica gel at a rate of 
approximately 0.3 Umin (0.65 ft3/h). Water 
vapor in the air was absorbed by the gel in the 
column; columns were changed when the gel 
had absorbed sufficient moisture to obtain a 
sample. Tritium concentrations were then 
determined by liquid scintillation counting of 
the water extracted from the silica gel columns. 

Precipitation Samplers 

Monthly precipitation samples were 
collected on the INEL at CFA and at the offsite 
location of Idaho Falls. In addition, weekly 
samples were collected at EFS when available. 
A portion of each precipitation sample was 
submitted for tritium analysis by liquid 
scintillation counting. 

Water Sampling Program 

Onsite drinking water samples were 
collected monthly from production wells in use 
at active INEL facilities from January through 
June by the contractor responsible for each 
facility. Duplicate water samples were 
collected quarterly at some locations and 
analyzed by a separate offsite analytical labora­
tory for comparison purposes. After June, a 
quarterly sampling schedule was adopted, 
except at NRF where sampling continued on a 
monthly basis. The Environmental Science and 
Research Foundation collected semiannual 
drinking water samples from boundary and 
distant communities, and surface water samples 
from the Snake River at Idaho Falls and Bliss. 
In addition, quarterly drinking water and surface 
water samples were collected from the Magic 
Valley area (Figure 4.2). Each Magic Valley 
sample was collected simultaneously with the 
State of Idaho Oversight Program for 
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comparison to their independent environmental 
surveillance program. The Foundation's data 
are compared to the State's data for these water 
samples in Chapter 7, "Quality Assurance." 

In addition to production well monitoring, 
the USGS conducted an extensive ground-water 
surveillance program on the INEL. A descrip­
tion of the USGS portion of the water 
surveillance program and maps showing 
locations of their sampling wells are included in 
Chapter 5, "Ground Water." 

Water Sample Analyses. Each water sample 
collected by the Foundation and LITCO was 
submitted for gross analyses for alpha and 
beta-emitting radionuclides. For gross alpha 
analysis, a portion of the sample was evaporated 
on a stainless steel planchet and counted with a 
scintillation counter system. For determination 
of gross beta activity, a portion of the sample 
was evaporated and counted in a low­
background beta counter. The minimum 
detectable concentrations for gross alpha and 
gross beta were approximate! y 3 x 10·9 and 
4 x 10-9 µCi/mL, respectively, or about 10% and 
4% of the DOE derived concentration guides 
for radiation protection of the public (see 
Appendix A). These minimum detectable con­
centrations are also 20% and 8%, respectively, 
of maximum contaminant levels established by 
the EPA for gross alpha and gross beta in public 
drinking water systems. 

Tritium analyses were performed on all of 
the drinking and surface water samples 
collected. Concentrations of tritium were deter­
mined by using a liquid scintillation counter. 

Strontium-90 analyses were performed on 
samples from drinking water wells in the ICPP 
area because the water quality at these wells has 
periodically been affected by the 90Sr waste 
plume as determined by the USGS. Samples 
from wells at other facilities were analyzed for 
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90Sr once during the year. Strontium-90 was 
separated from the sample chemically and, after 
an ingrowth period, its 90Y decay product was 
separated chemically and counted in a low­
background beta counter to determine the 
amount of 90Sr initially present in the sample. 
The minimum detectable concentrations for 
tritium and 90Sr are 4 x 10-1 and 5 x 10-10 

µCi/mL, or about 0.02% and 0.05%, 
respectively, of the DOE derived concentration 
guides for radiation protection of the public. 
These minimum detectable concentrations are 
about 2% and 6%, respectively, of maximum 
contaminant levels for community drinking 
water listed by the EPA in 1995. 

Foodstuff Sampling Program 

Samples of milk, wheat, potatoes, and leafy 
garden lettuce from locations near the INEL 
boundary and at distant locations were collected 
(Figure 4.2). Tissues were also obtained from 
sheep that grazed on the INEL, large game 
animals that were accidentally killed on INEL 
roads, and fish from the Big Lost River. 
Waterfowl from waste disposal ponds at some 
facilities were also collected in 1995. Wheat, 
potatoes, and lettuce were chosen for sampling 
because they are part of the typical American 
diet or are major agricultural products of the 
region. Each represents a potential pathway to 
the public for radionuclides from fallout and 
from INEL operations. Game animals represent 
a potential pathway to members of the public 
who might consume animals that have foraged 
on the INEL. 

Milk. Milk samples were collected from both 
commercial and single-family dairies. A 4-L 
(!-gal) sample was obtained from each location 
monthly, except in Idaho Falls where a sample 
was collected weekly. Milk from each location 
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was analyzed for 131 I, and one analysis for 90Sr 
and tritium at each location was performed 
during the year. 

Lettuce. Lettuce samples were obtained from 
private gardens in communities in the vicinity 
of the INEL. Samples were washed to remove 
any soil as in normal food preparation, dried, 
reduced to a powdered form, and weighed. All 
lettuce samples were analyzed for 90Sr and 
gamma-emitting radionuclides. 

Wheat. Wheat samples were collected from 
grain elevators in the region surrounding the 
INEL. A portion of each sample was placed in 
a plastic container and weighed. All wheat 
samples were analyzed for 90Sr and gamma­
emitting radionuclides. 

Potatoes. Potato samples were collected from 
storage warehouses in the INEL vicinity. The 
samples, with cleaned skins included, were 
processed and weighed. All potato samples 
were analyzed for 90Sr and gamma-emitting 
radionuclides. 

Sheep. Samples of tissue (muscle, liver, and 
thyroid) were collected from sheep grazing on 
the INEL. Control samples were collected from 
Blackfoot. The muscle and liver were proces­
sed and analyzed by gamma spectrometry. The 
thyroid was placed in a vial and analyzed 
specifically for 1311. 

Game Animals. Selected tissues (muscle, 
liver, and thyroid) were collected from game 
animals accidentally killed on INEL roads. 
Thyroid samples were placed in vials and 
analyzed by gamma spectrometry specifically 
for 1311. Muscle and liver samples were 
processed, placed in a plastic container, and 
weighed prior to gamma spectrometry. 

4-8 

Fish were obtained from the Big Lost 
River, which flowed onto the INEL during late 
spring and early summer of 1995. Fish samples 
were analyzed for gamma-emitting radio­
nuclides. 

Samples were collected of waterfowl using 
waste disposal ponds at four facilities on the 
INEL as part of a cooperative effort between the 
Foundation's environmental surveillance and 
ecological research programs. Waterfowl 
samples were separated into an external portion 
(consisting of the skin and feathers), edible 
portion (muscle tissue), and remainder portion. 
All samples were analyzed by gamma 
spectrometry. Selected samples were also 
analyzed for 90Sr and transuranic radionucides. 

Environmental Dosimeters 

Environmental dosimeters, known as 
thermoluminescent dosimeters (TLDs), were 
used to measure ionizing radiation exposures 
(beta energies greater than 200 ke V and gamma 
energies greater than 10 ke V). The TLDs 
measure ionizing radiation exposures from 
natural radioactivity in the air and soil, cosmic 
radiation from space, fallout from nuclear 
weapons tests, radioactivity from fossil fuel 
burning, and radioactive effluents from INEL 
operations and other industrial processes. 

At each location, a dosimeter card 
containing five individual chips was placed 1 m 
(3 ft) above ground level. The dosimeter card 
at each location was changed semiannually. 
There were seven distant community locations, 
six boundary locations, and 135 locations on the 
INEL with environmental dosimeters. 
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4.2 ENVIRONMENTAL 
SURVEILLANCE PROGRAM 

RESULTS 

High· Volume Samplers 

The two onsite high-volume air monitors 
(located at CFA and EFS) continuously 
sampled the air for particulate airborne radio­
activity. All decay curves appeared normal and 
no special analyses were conducted on daily 
filters during 1995. 

Beryllium-7, a naturally-occurring 
radionuclide produced by the interaction of 
cosmic radiation and nitrogen in the at­
mosphere, was detected on all of the monthly 
composites. Several manmade radionuclides 
(22N 5sc 95Nb IOJRu t06Ru 110 Ag 141Ce a, o, , , , . . 
154Eu, and 181 Hf) were found on one onsite 
monthly composite each but all were near the 
minimum detectable concentration. In addition, 
one radionuclide, 134Cs, was found with a con­
centration above the questionable detection 
range on the March composite from EFS onsite. 
The concentration of (5.6 ± 1.8) x 10·16 µCi/ml 
was 0.003% of the derived concentration guide. 

Low· Volume Charcoal Cartridges 

LITCO analyzed a total of 784 cartridges 
specifically for m1. This radionuclide was 
found near the minimum detectable con­
centration on three cartridges. The highest 1311 
concentration of (1.5 ± 1.4) x 10·14 µCi/ml, at 
TAN during the week of May 17 to May 24, 
was 0.004% of the derived concentration guide. 

Four sets of weekly cartridges from the 
Foundation samplers contained rn I that was 
above the minimum detectable concentration, 
but none of the batches were above the action 
level in place during 1995 that required the 

filters to be counted individually. For 1996, 
the action level was lowered to require in­
dividual counting of sets with any detectable 
activity. The highest 1311 concentration found in 
1995, assuming that the maximum batch 
concentration was all contained in one filter, 
was (9 ± 7) x 10·15 µCi/ml, or 0.002% of the 
derived concentration guide. 

Low· Volume Gross Alpha 

Gross alpha concentrations obtained by 
LITCO, both onsite and offsite, were 
significantly lower than those obtained by the 
Foundation at common locations (Table 4.1). 
This discrepancy is likely due to differences in 
laboratory analytical techniques and instru­
mentation. Both sets of data indicated, 
however, that gross alpha concentrations were 
generally higher at distant locations than at 
boundary and onsite locations. There were no 
locations with gross alpha concentrations that 
were statistically greater than the background 
group mean gross alpha concentration. 

Low· Volume Gross Beta 

Analysis of gross beta concentrations in air 
samples collected by the Foundation and those 
collected by LITCO at common locations 
indicated that the Foundation results were, in 
general, statistically higher. See Chapter 7 for 
a comparison table of gross beta concentrations. 
This difference is probably a result of 
differences in the analytical methods and 
instrumentation used in the counting of the 
filters. Due to this statistical difference, direct 
comparisons of gross beta concentrations were 
made only within sets of data collected by a 
single organization. Weekly gross beta 
concentrations in air samples collected by the 
Foundation ranged from a low of (-4 ± 3) x 10·15 
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TABLE4.l 
GROSS ALPHA ACTIVITY IN AIR (1995) 

Environmental Science and Research Foundation Data 
-

Concentration (x 10·15 pCi/mL) 

Number of Range of Annual 

Ga!wl L2,1thu1 S11mal1:5 Samul~ ~ 
Distant Blackfoot 52 -0.1 - 3.8 1.6 ± 0.3 

Craters of the Moon 51 -0.9 - 3.3 1.0 ± 0.3 
Idaho Falls 52 -0.5 - 3.3 1.5 ± 0.3 
Rexburg 52 -0.4 - 4.2 I Z+QJ 

Grand Mean• 1.4±0.l 

Boundary Arco 52 -0.2 - 2.5 1.1±0.2 
Atomic City 51 -0.3 - 4.5 1.3 ± 0.3 
FAA Tower 52 -0.1 - 3.2 1.3 ± 0.2 
Howe 52 -0.3 - 3.7 1.2 ±0.2 
Monteview 52 -0.6 - 4.2 1.4 ± 0.3 
Mud Lake 52 -0.4 - 3.8 1.0 ± 0.3 
Reno Ranch 51 -2.9 - 3.2 1.2 + Q 3 

GrandMean° 1.2 ±0.1 

INEL EFS 52 -0.6 - 3.1 1.1±0.2 
Main Gate 50 -0.5 - 3.0 1.2 ± 0.2 
Van Buren 52 -0.7 - 3.9 l J;tQJ 

Grand Mean• 1.2±0.l 

LITCOData 
--- .. ---· .-- - - - - - -- -------·-·· 

Concentration (x 10·15 pCi/mL) 

Number of Range of Annual 

!irl!lu! L2,0tiQD Samul•§ SiimDle~ Meana 
Distant Blackfoot 47 -2.0 - 3.3 0.8 ± 0.4 

Craters of the Moon 52 -0.8 - 2.2 0.6 ± 0.2 
Idaho Falls 48 -1.0 - 2.1 0.8 ±0.2 
Rexburg 51 -0.6 - 5.3 1,J + Q 3 

GrandMeana 0.9 ± 0.1 

INEL ANL-W 48 -I.I - 2.1 0.5 ± 0.2 
ARA 52 -1.0-2.6 0.7 ± 0.2 
CFA 49 -1.6-3.2 0.6 ±0.3 
EBR-1 52 -1.2 - 3.0 0.6 ± 0.2 
EFS 50 -0.8 - 2.3 0.6 ± 0.2 
ICPP 52 -0.9 - 2.7 0.5 ± 0.2 
NRF 45 -3.0 - 3.1 0.7 ± 0.3 
PBF 51 -1.7-3.4 0.7 ± 0.4 
RWMC 51 -0.8 - 2.3 0.6 ± 0.2 
TAN 52 -0.6 - 2.3 0.7 ±0.2 
TRA 48 -0.5 - 2.3 0.6 ± 0.2 
Van Buren 52 -1.3 - 2.6 08+Q~ 

GrandMean° 0.6 ± 0.1 

--- ·--- --------- - ·- ------.--- -- -------- -- ----. Arithmetic mean with the 95% confidence interval for the mean . 4-10 
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µCi/mL at Idaho Falls during the month of June 
to a high of (81 ± 9) x 10-15 µCi/mL at the Main 
Gate during August. LITCO results ranged 
from (3 ± 2) x 10-15 µCi/mL at TRA during the 
month of May to (61 ± 4) x 10-15 µCi/mL at 
EFS during December. Figure 4 .3 indicates the 
average weekly gross beta concentrations for 
the INEL, boundary, and distant station groups. 
These data are typical of the annual pattern for 
gross beta concentrations in air, with higher 
values generally occurring at the beginning and 
end of the calendar year during wintertime 
inversion conditions, with the exception of the 
peak shown in the Foundation data in late 
August. No specific cause for this peak was 
found, but all sample locations, including the 
background locations, showed an increase 
during this week. 

Monthly gross beta concentrations for the 
distant, boundary, and INEL groups are shown 
in Figure 4.4. Gross beta concentrations peaked 
dramatically after the Chernobyl accident in 
April 1986. The distant location vs. INEL 
graph also shows the effects of 125Sb releases 
from the Fluorine! Dissolution and Fuel Storage 
Facility at ICPP during late-1986 to mid-1988. 

Foundation annual mean gross beta 
concentrations ranged from 23 x 10-15 µCi/mL 
at Arco and Mud Lake to 28 x 10-15 µCi/mL at 
EFS and the Main Gate (Table 4.2). LITCO 
data indicated a range of 17 x 10-15 µCi/mL at 
RWMC to 23 x 10-15 µCi/mL at PBF. The 
maximum concentration found was 0. 9% of the 
annual derived concentration guide for gross 
beta. 

Statistical Comparisons. Statistical 
comparisons were made between monthly mean 
gross beta concentrations at each individual 
onsite and boundary location and the distant 
group mean gross beta concentration. 
Foundation data indicated statistical differences 

in one of 36 (3%) comparisons involving INEL 
locations and four of 84 (5%) comparisons 
involving boundary locations (Table 4.3). For 
LITCO samplers, statistical differences were 
found in 16of144 (11 %) comparisons made for 
the INEL locations. Comparisons were also 
made between the mean gross beta con­
centration of the boundary group (or onsite 
group) and the distant group mean gross beta 
concentration. For Foundation data, the bound­
ary group was not found to be statistically 
higher during any month, and the INEL group 
only during October. The INEL group gross 
beta concentration obtained by LITCO was not 
statistically greater than background during any 
month of the year. 

Statistical comparisons were made between 
annual gross beta mean concentrations at 
individual onsite and boundary locations and 
the mean background gross beta concentration 
(Table 4.3). No statistical differences were 
found in the Foundation data. For 1995, the 
gross beta concentration at EBR-1, PBF, and 
TRA were statistically greater than the distant 
gross beta concentration among the LITCO 
sampling locations. Neither the boundary group 
as a whole nor the INEL group as a whole were 
statistically greater than background. 

Gross beta concentrations can vary widely 
from location to location as a result of a number 
of factors such as diverse local soil and 
meteorological conditions. When statistical 
differences are found, the results of specific 
nuclide analyses (discussed in the following 
section) are examined to try to pinpoint a 
possible INEL cause for the differences. 

Low-Volume Specific Radionuclides 

Besides 7Be, which is naturally-occurring 
and appears in nearly all the quarterly 
composites analyzed, several other manmade 
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Weekly Gross Beta Concentrations in Air 
(1995) 
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Distant vs. Boundary Gross Beta 
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' 

"'°"""'' April2', 1 

• •• 

Legend 

x !)""""' ·-

• ••l • i'" • 
• • I e•I • •x 

I • x • 

Distant vs. INEL Gross Beta 

Concentrations (1986-1990) 

Legend 

X Di.tam • INEL 

···~ 

\ 
Cb.ennbyl cddeat 
Aprill6, l 

• )t' ·- .. . 

--+-----~-

• ........ '•• 
I . .. . . x 

t t •x.-'•" t" x +~tt.,t 

•· x l !x• x x 

.. .. 

•<" ........ . ... ... .... . 
• • " t x 

x 

' 
!O I _LJ Ll L_Ll___Lj_ l LJ_l_j_l l l _J .. _l LL .. LL_l__l_L~ j _l__J__J__L__LJ_~ _J_ LLl~~~~LLJ 

1tl6 1fl7 1911 ,,., 1990 

Figure 4.4 Monthly Gross Beta Concentrations (1986-1990) 

4-13 



1995 INEL Annual Site Environmental Report 

• • 

• • 

Distant vs. Boundary Gross Beta 

Concentrations (1991-1995) 

Legend 

x D!.tant • "°"""""' 

Foand•tlo• 

.. 
• 

• 
x 

•I I x • e • 
• • • • •• x 

x .~ • I • ~x 

• • • 

1f91 1992 

x 

• 

• •• • • •t 

• 
•M··-­

X x 

• • • 

lffJ 

• 
"•1 

X··· 

• 
•• • •• • • 

1994 

Distant vs. INEL Gross Beta 

Concentrations (1991-1995) 

Da .. 

I • • 
• • • • • x 

• ·1x11: 
• 

tttS 

• x 

--·--r- - T--- n---L-e-gend---~ 

I I x D!.t~· • 
INEl. 

. I I 
I I. I 

. i t ., 1- --1 / 

x ... • .. \j:• •/•::: : . /?: ... :/: .. :"'"'/.:j 
t I ' •• ~ 

..tt I 
x• 

LL_LLi_l.l_J_l I 
1995 

Figure 4.4 (Continued) Monthly Gross Beta Concentrations (1991-1995) 

4-14 



Chapter 4: Environmental Radiological Program Information 

TABLE 4.2 
GROSS BETA ACTIVITY IN AIR (1995) 

Environmental Science and Research Foundation Data 
Concentration (x 10·15 µCi/mL) 

Number of Range of Annual 

!iD!llll Location SBJDol~~ Samples ~ 
Distant Blackfoot 52 10- 72 27 ±3 

Craters of the Moon 51 2 -46 26± 3 
Idaho Falls 52 -4 - 63 25 ±4 
Rexburg 52 11 - 61 2.2..;t]_ 

Grand Mean' 26± 1 

Boundary Arco 52 -I - 67 23 ±3 
Atomic City 51 11 - 69 27 ± 3 
FAA Tower 52 6- 67 25 ±3 
Howe 52 10 - 49 26±3 
Monteview 52 11 - 70 27 ± 3 
Mud Lake 52 0- 67 23 ±4 
Reno Ranch 51 0-73 ~ 

GrandMean11 25 ±I 

INEL EFS 52 10- 66 28 ± 3 
Main Gate 50 8 - 81 28 ±4 
Van Buren 52 12 - 73 2Lt...3. 

GrandMeana 28 ±I 

LITCOData 
~-----

Concentration (x 10·15 µCi/mL) 

Number of Range of Annual 

G!:lllu! I~ocatlon Samol~ii Samples ~ 
Distant Blackfoot 47 7 - 57 22 ± 3 

Craters of the Moon 52 5 - 37 18 ± 2 
Idaho Falls 48 7 - 58 19 ± 2 
Rexburg 51 7 - 52 l8._;t_2 

GrandMeana 19 ±I 

INEL ANL-W 49 8 - 45 18 ± 2 
ARA 52 8 - 51 19 ± 2 
CFA 49 6 - 52 20± 3 
EBR-1 52 8 - 53 22±2 
EFS 49 5 - 61 20±3 
ICPP 52 7 - 51 20±2 
NRF 45 8 - 54 21±3 
PBF 51 9 - 59 23 ± 3 
RWMC 51 7 - 30 17 ± 3 
TAN 52 9 - 51 21±2 
TRA 48 3 -44 22 ±2 
Van Buren 52 JO - 53 2LLl. 

GrandMeana 20 ±I 

• • ~ .... ~ -.,,;.i. •h.;, U'\ 3 l'nnfj.·1 .... ,..,. · _:. m•on 
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TABLE4.3 
STATISTICAL COMPARISON TABLE OF GROSS BETA CONCENTRATIONS 

IN AIR AT DISTANT, BOUNDARY, AND INEL LOCATIONS (1995)" 

Environmental Science and Research Foundation Data 
Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Arco 
Atomic City 
FAA Tower 
Howe 
Monteview 
Mud Lake 
Reno Ranch 
Boundary Group 
EFS 
Main Gate 
Van Buren -INELGroup 

LITCOData 
Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

ANL-W 
ARA 
CFA 
EBR-1 ~ EFS 
ICPP 
NRF 
PBF ~~ RWMC 
TAN 

~ ~ TRA 
Van Buren 

INELGroup II . A black block in the matrix indicates that che mean gross beta concentration for that location was statistically greater than the mean 
gross beta concentration for the distant group for the given time period. The statistical test used was an unpaired, single-tailed t-test 
(a ~o.05). 

radionuclides were observed in both Foundation 
and LITCO data (Tables 4.4 and 4.5). Many 
results were just above the minimum detectable 
concentration, appeared throughout the year, 
and occurred at distant as well as onsite 
locations. It is possible that lNEL releases may 
have been the source of at least some of the 

4-16 

detectable radioactivity, but no specific sources 
could be identified. 

Airborne suspension of slightly con­
taminated soil by construction activities at 
RWMC is likely the origin of the 239124"Pu and 
241 Am found at RWMC in the second through 
fourth quarters, and possibly the 2391240Pu at 
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EBR-1 in the second and third quarters. The 
90Sr found at ICPP in the third quarter may also 
be related to disturbance of contaminated soil 
by construction near the air sampler. 

The 238Pu and 23912'"Pu found at PBF in the 
second quarter were investigated to determine 
a source. Two possible origins were con­
sidered: (1) the Waste Experimental Reduction 
Facility (WERF), a part of the PBF area, and (2) 
the ICPP facility about 5 km (3 mi) to the 
northwest. Filters from the stack at WERF, a 

facility which reduces the volume of low-level 
radioactive waste through processes such as 
incineration and compaction, are monitored on 
a regular basis. In 1995, no detectable alpha 
activity was found during the analysis of these 
filters. The presence of both isotopes of 
plutonium may eliminate windblown 
contaminated soil from the ICPP as a source, 
since only 238Pu is found at above-background 
levels in soil near ICPP. Small quantities of 
both isotopes were reported released from the 

TABLE4.4 
MANMADE RADIONUCLIDES IN FOUNDATION AIR SAMPLES (1995) 

Concentration ± 2s DCG' 
Radionuclide Quart,r Latati2n (x l!I'" u!::ilmLl !x 1~.1"15 11!:'.ilmL} 
90Sr First Atomic City 0.042 ± 0.032 9.000 

First Mud Lake 0.041 ± 0.036 
First EFS 0.057 ± 0.038 
Second Blackfoot 0.064 ± 0.054 

----- ----- -- -- -- --- ---- - ------- - ---- -----

131Cs First Idaho Falls 0.29 ± 0.22 400,000 
Fourth Arco 0.11±0.08 
Fourth Atomic City 0.17±0.07 
Fourth Craters of the Moon 1.0 ± 0.4 
Fourth Howe 1.2 ± 0.4 
Fourth Idaho Falls 0.46 ± 0.43 
Fourth R_exburg ____ 0.11 ± 0.07 

------- - ---- ----- --- ----- -- -- ---- ----- - ------ -
2J8pu Fourth Mud Lake 0.0016 ± 0.0014 30 
-- -- ------ - -- - ------ - - - -------- ------- ----- ------
23W240pU Third Arco 0.0045 ± 0.0024 20 

Third Blackfoot 0.0022 ± 0.0018 
Third Craters of the Moon 0.034 ± 0.008' 
Third Main Gate 0.0018 ± 0.0016 

-- -- ---- - - ---- -- ----- ----- -- - --- ----- - ------

241Am Third Arco 0.023 ± 0.005 20 
Third Blackfoot 0.0043 ± 0.0026 
Third Craters of the Moon 0.0088 ± 0.0032 
Third Monteview 0.0043 ± 0.0026 
Fourth Atomic City 0.0014 ± 0.0012 
Fourth Craters of the Moon 0.0098 ± 0.0036 
Fourth Idaho Falls 0.0049 ± 0.0024 
Fourth Mud Lake 0.0018 ± 0.0016 

The derived concentration is an annual standard lhat, ahhough not strictly applicable to quarterly values, is provided here 
for comparison purposes. 

" Plutonium-239/240 not indicated upon recount of filter. See explanation in text. 
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TABLE4.5 
MANMADE RADIONUCLIDES IN LITCO AIR SAMPLES (1995) 

Radionuclide 
46Sc 

Concentration ± 2s 
Quarter Location (x 10-15 µCj±mL\ 

Third Rexburg 3.7 ± 3.6 
Third NRF 50 ± 40 
Third TRA 5 ± 4 

DCG" 
ix Jo·" µCVmL\ 

600,000 

Fourth _ _____Rexburg ----~3c_6,='±=3-c=2------~~~----1 
--'°-~C~o~------=F1~·r_st ______ ----"-B_F'_ ____________ 5 ± 4 80,000 

63Zn First Rexburg 5 ± 4 600,000 
First CFA 2.5 ± 2-2 
First EBR-1 6 ± 4 
First ICPP 5 ± 4 
First NRF 12 ± 8 
Second Blackfoot 11 ± 10 
Second ARA 7 ± 6 
Second NRF 9 ± 8 
Second Van Buren 7 ± 6 
Third ARA 7 ± 6 
Third EBR-1 7 ± 6 
Fourth Rexburg 5 ± 4 

=--- ----~F~o~u=rt=h. _______ NR_F__ __ __ __ __ 7 ± 6 
'°Sr First ARA 0.12 ± 0.06 9,000 

First RWMC 0.07 ± 0.04 
First Van Buren 0.11±0.06 
Third ICPP 0.09 ± 0.04 
Fourth ICPP ____ _Q.39 ± 0=-~10, _______ ~=-----1 

"""Nb--------Fo~-- l'AN -- ___ U__±M 40,ooo 
110mAg - ·First ·------CPA ------· - 0.8 ± 0.6 -------2-00~,00~0---11 

Second Blackfoot 
Second 
Second 
Second 
Second 
Third 
Third 
Fourth 

Rexburg 
ANL-W 
CFA 
Van Buren 
CFA 
Van Buren 
Blackfoot 

3.4 ± 2.6 
1.4 ±LO 
1-9 ± 1-4 
2.6 ± 2.0 
2.4 ± 2-2 
2.5 ± 2.4 
2.3 ± 1-8 
2.2 ± 2.0 

___ J:'ourt_b _________ Van Bu~-~ ___ __ _____ 2.7 ± 2.0 
144~--- - First Craters of the Moon -11±10 _________ 3o',ooo··-

Third ______ EBR-1 ____ I I ± 10 
203Hg -·- ---- Fourth TAN __ ~--~-~~~--~~~-~ 4----=-=-----=---____1000,000 --= 

-Z38Pu ------ ---S~cond -- PBF --- - 0.090 ± 0.030 30 

'''n"'Pll- --- ~~~.:~- -- - ~1:':1 - - --- - o°Qg~g:gg~~o------20--·--
Second PBF 0.32 ± 0.08 
Second RWMC 0.0040 ± 0.0024 
Third RWMC 0.0040 ± 0.0024 
Fourth ANL-W 0.0004 ± 0.00036 
Fourth ICPP 0.021 ± 0.008 '"Am ---- Second - ---Rexbu~£--------- 0.0060 ± o_oow----·---2-0 __ _ 

Second RWMC 0.025 ± 0.008 
Third RWMC 0.025 ± 0.008 
Fourth ICPP 0.006 ± 0.004 

Fourth RWMC 0.014 ± 0.008 

The derived concentration is an annual standard that, although not strictly applicable to quarterly values, is provided here for 
4-18 comparison purposes. 
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ICPP during the year, but the amount of 238Pu 
released was about six times higher than 
2391240Pu. The two isotopes were in opposite 
proportions on the third quarter air filters, with 
239/240pu higher by a factor of four. The origin of 
these two transuranic radionuclides in the third 
quarter is considered unknown at this time. 

Plutonium-239/240 was reported on a filter 
from Craters of the Moon during the third 
quarter. A recount failed to indicate detectable 
plutonium activity, however. Re-examination 
of the spectra for the originial analysis by the 
laboratory indicated that the activity found was 
a peak for natural 21°I'o activity that was shifted 
into the position for the plutonium peak by an 
electronic fault in the detector. 

Americium-241 was reported at several 
offsite locations, including background sites, 
during the third and fourth quarters. Although 
this radionuclide is present in soil, the concen­
trations found appeared to be higher than would 
be expected if due to soil collected on the 
filters. The origin of the 241 Am has not been 
determined, but the lack of detectable con­
centrations on the filters from onsite indicate an 
INEL source is unlikely. Concentrations of 
241 Am will be monitored to determine if trends 
are present in the concentrations. 

Atmospheric Moisture 

A total of 19 samples were collected in 
1995 (nine onsite and 10 off site). No tritium 
was found in any of the onsite samples. A 
somewhat lower detection limit was achieved 
for the offsite samples, and four contained a 
detectable concentration of tritium. Two 
detectable concentrations were found at the 
Idaho Falls background location and two at 
Atomic City. The highest concentration in air, 
(7 ± 2) x 10. 13 µCi/mL, was 0.0007% of the 
derived concentration guide. It is likely that the 

tritium results from natural processes and 
historic weapons testing. 

Precipitation 

A total of 43 precipitation samples were 
collected and analyzed. Tritium was detected in 
12 of the samples at concentrations ranging 
from (1.0 ± 0.9) x 10-7 µCi/mL to 
(1.9 ± 1.7) x 10-7 µCi/mL. The mean annual 
concentration was higher at the distant location 
of Idaho Falls than at the two INEL locations. 
Tritium attributable to INEL operations has 
been found in isolated precipitation samples 
during the previous few years, but the higher 
concentration of tritium at the background 
sampling location indicates it is more likely that 
these concentrations are environmental tritium 
resulting from natural atmospheric processes 
and historic nuclear weapons testing. The de­
tection limit achieved in 1995 for tritium was 
also lower than in previous years due to the use 
of a newer counting system. 

Water Sampling Results 

Note: The DOE Order governing preparation 
of Annual Site Environmental Reports 
(DOE 5400.1) recommends using units of 
µCi/mL for concentrations of radionuclides 
in water. However, 40 CFR 141 gives the 
EPA maximum contaminant levels in units 
of pCi/L. For the reader's convenience, 
concentrations of radionuclides in water 
samples will be shown with exponents that 
allow easy conversion to EPA units: 

1 x 10-9 µCi/mL = 1 pCi/L 
1 x 10-6 µCi/mL = 1000 pCi/L. 

Gross Alpha. Fifty-one offsite samples were 
collected in 1995 (32 drinking water and 19 
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surface water samples). Four had gross alpha 
concentrations above the minimum detectable 
concentration. The highest reported value, in 
a surface water sample from the Snake River at 
Bliss, was (11 ± 7) x w-9 µCi/rnL. A recount 
failed to indicate detectable gross alpha activity 
in this sample, and a second fraction was 
analyzed and no gross alpha activity was found. 
For perspective, this concentration is 35% of 
the annual derived concentration guide and 
about 70% of the EPA maximum contaminant 
level. 

Of the 224 onsite production well samples 
collected during 1995, a total of 15 samples 
contained gross alpha above the minimum 
detectable concentration, the highest of which 
was (5 ± 4) x 10-9 µCi/rnL. This value is 33% 
of the EPA maximum contaminant level for 
gross alpha in drinking water. 

All confirmed gross alpha concentrations 
were within the expected concentration range 
for naturally-occurring alpha activity in the 
aquifer underlying the Snake River Plain, 
including the INEL. According to USGS 
reports, alpha-emitting wastes from INEL 
operations have not migrated far from their 
entrance into the aquifer near ICPP. The off site 
gross alpha activity is unlikely to be due to 
migration of wastes from INEL operations, and 
all onsite drinking water wells lie outside the 
migration plumes for alpha-emitting nuclides. 
The probable source of gross alpha activity is 
from natural radioactivity that occurs in the 
Snake River Plain Aquifer. 

Gross Beta. Gross beta activity above the 
minimum detectable concentration was present 
in 34 of the 51 offsite water samples_ A lower 
detection limit for gross beta was achieved in 
1995 than in previous years, resulting in an 
increase in the number of samples with 
detectable activity. Detectable concentrations 
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ranged from ( 1.8 ± 1.6) x 10-9 µCi/rnL to 
(30 ± 3) x 10-9 µCi/rnL. Concentrations for all 
samples were within the expected concentration 
range for natural radioactivity with the excep­
tion of the November sample from the Snake 
River at Idaho Falls. A second fraction of this 
sample was analyzed and indicated no de­
tectable gross beta concentrations. Examination 
of the counting planchet on which the frrst 
fraction was evaporated revealed a high residue 
content indicating that the source of the gross 
beta activity in the first fraction may have been 
excess sediment in the sample. For perpective, 
the concentration found in the first fraction 
represents about 30% of the DOE derived 
concentration guide and 60% of the EPA 
maximum contaminant level. 

Of the 224 onsite production well samples, 
39 had concentrations of gross beta that were 
above the minimum detectable concentration. 
All were within the range typically found for 
background concentrations from natural 
radioactivity that occurs in the Snake River 
Plain Aquifer, except for three samples from the 
ICPP taken in June, the highest of which was 
(27 ± IO) x 10-9 µCi/mL. This value is 54% of 
the EPA maximum contaminant level for gross 
beta in drinking water. The elevated levels of 
gross beta at ICPP may be related to the 
increase in 90Sr concentrations in water samples 
seen at the facility during June. These results 
are discussed further in a later section. 

Tritium. Tritium was found above the 
minimum detectable concentration in four 
offsite drinking water and four offsite surface 
water samples. The highest concentration, 
(0.37 ± 0.16) x 10-6 µCi/rnL from Shoshone in 
May, was 0.02% of the DOE derived 
concentration guide and 2% of the EPA 
maximum contaminant level. The detection 
limit achieved for offsite water samples in 1995 
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was somewhat lower than in previous years, 
which was generally about 0.5 x 10·6 µCi/mL. 
Water samples taken simultaneously by the 
State of Idaho Oversight Program and analyzed 
by the same laboratory did not contain tritium 
above the detection limit in several instances, 
indicating that reported tritium concentratrions 
may result from statistical variations in the 
analytical results. Results for the two sets of 
samples are compared in Chapter 7, "Quality 
Assurance." 

Water from four of the onsite production 
wells and one drinking water distribution 
system that were routinely sampled showed 
detectable concentrations of tritium each month 
(Table 4.6). Figure 4.5 shows five years of 
tritium data for the four production wells. In 
addition to these four wells, three samples from 
ICPP well #1 and one from the ICPP 
distribution system contained detectable 
concentrations of tritium. All detectable results 
for ICPP samples were either (0.5 ± 0.4) x 10·6 

µCi/mL or (0.6 ± 0.4) x 10·6 µCi/mL. No other 

onsite drinking water samples contained 
detectable tritium concentrations. 

Strontium-90. This radionuclide was found at 
concentrations above the minimum detectable 
concentration in one of three samples from well 
ICPP # 1, two of nine samples from well ICPP 
#2, and two of eight samples from well ICPP #4 
(Table 4.7). Well ICPP #5 and the ICPP 
distribution system showed no detectable 90Sr. 
Both well #1 and well #4 showed a sharp 
increase in 90Sr concen-trations during June 
sampling, to (7 .3 ± 1.6) x 10-9 µCi/mL and 
(6.8 ± 1.6) x 10·9 µCi/mL, respectively. 
Strontium-90 has commonly been found in well 
#1, generally at about 1 x 10·9 µCi/mL while 
previous concentrations in well #4 have been 
near the detection limit of 0.5 x 10-9 µCi/mL. 
The cause of the increase during the single 
month is not known, but the June con­
centrations remained less than the EPA 
maximum contaminant level as shown in Table 
4.6. 

TABLE4.6 
TRITIUM CONCENTRATIONS IN INEL PRODUCTION WELLS (1995) 

#of 

Tritium Concentration 
(x 10-• µCi/mL)" 

Well Code SamoJe.sb Mjnjmumc Maxjmumc ~d o/oMCI,,e o/cDCG 
CFA' 10 12.0±1.0 18.1±1.0 14.4±1.7 72 0.7 
CFA #1 10 12.5 ± 0.8 18.0 ± 1.0 14.4 ± 1.2 72 0.7 
CFA#2 8 12.0±1.0 16.0±1.0 13.6±1.4 68 0.7 
Rifle Range IO 3.3 ± 0.6 3.7 ± 0.6 3.5 ± 0.1 18 0.2 
RWMC 10 1.3 ± 0.4 1.6 ± 0.4 1.5 ± 0.1 8 0.08 
-. Equivalent io pCii~--------------- -------·· --------~----------·-~-

h Samples taken only from wells in use at collection time. 

Tritium concentration.± 2s . 
.i Arithmetic mean with the 95 % confidence interval for the mean. 

EPA drinking water MCL (maximum contaminant level) for tritium is 20 x 10"6 µCi/mL. 
r Samples collected from the Central Facilities Area distribution system. 
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Figure 4.5 Tritium Concentrations in INEL Production Wells (1991-1995) 

CFA Worker Dose. The potential effective 
dose equivalent to a worker at CFA from 
radioactivity in water was calculated. CFA was 
selected because the tritium concentrations 
found in these wells were the highest of any 
drinking water wells. The 1995 calculation was 
based on: 
• Mean tritium concentration for the CF A 

distribution system in 1995 as shown in 
Table 4.6 

• Data from a 1990-91 USGS study for 1291 
using the accelerator mass spectrographic 
analytical technique that indicated water 
from CFA # 1 contained 1291 at an average 
concentration of (0.26 ± 0.05) x 10·9 

µCi/mL and water from CFA #2 had an 
average concentration of (0.14 ± 0.03) x 
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10·9 µ Ci/mL. For perspective, the proposed 
EPA drinking water standard for 1291 in 
drinking water is 21 x 10-9 µCi/mL. 

• Water usage information for 1995 showing 
CFA #2 was used for approximately 62% 
of the drinking water and CFA #1 was used 
for 38% of the drinking water. 
For the 1995 dose calculation, the 

assumption was made that each worker's total 
water intake came from the CFA drinking water 
distribution system. This assumption over­
estimates the dose because workers typically 
consume only about half their total intake 
during working hours and typically work only 
240 days rather than 365 days per year. The 
estimated effective dose equivalent to a worker 
from consuming all drinking water at CFA 
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TABLE4.7 
90SR CONCENTRATIONS IN ICPP PRODUCTION WELLS (1995) 

90gr Concentration 
(x 10-9 !!CilmL}" 

#of 
W ~II !;111!~ Somul~:ib Minimum Maximumc Mmn' %MCL %DCG 
ICPP #1 3 <mdce 7.3 ± 1.6 3.1±9.1 39 0.3 
ICPP#2 9 <mdc 0.4.± 0.2 0.3 ± 0.2 4 0.03 
ICPP #4 8 <mdc 6.8 ± 1.6 0.8 ± 2.1 IO 0.08 
ICPP #5 4 <mdc <mdc -0.2±0.2 NIA NIA 
ICPP 6141 3 <mdc <mdc 0.2 + 0.4 3 0.02 

~---EquivaiCnt to P<:i1L: -
·-··--·-- -· ·-. Samples taken only from wells in use at collection time . 

Maximum concentration among samples in which Strontium~90 was considered detectable. 

" Arithmetic mean with the 95 % confidence interval for the mean. 

Below the minimum detectable concentration. 
' Samples collected from the ICPP distribution system. 

during 1995 was 0.7 rnrem, 18% of the EPA 
standard of 4 rnrem for community drinking 
water systems. 

Foodstuff Sampling Results 

Milk. Of the 144 milk samples collected 
during 1995, one from Roberts in May con­
tained 1311 just above the minimum detectable 
concentration at (9.1 ± 8.7) x 10-9 µCi/mL. 

Tritium was detected in none of the four 
samples analyzed for that radionuclide in May, 
and in all five samples analyzed in November 
when a somewhat lower detection limit was 
achieved. Concentrations were similar at dis­
tant and boundary locations, and were similar to 
environmental levels of tritium found in offsite 
water and precipitation samples. The highest 
concentration was (1.7 ± 0.9) x 10·7 µCi/mL, 
reported in the sample from the distant location 
of Blackfoot. 

Six of seven samples analyzed for 90Sr (two 
were lost during analysis) had detectable 

concentrations ranging from (7 ± 3) x 10·10 

µ Ci/mL at the Terreton location to 
(1.3 ± 0.7) x 10-9 µCi/mL at Dietrich. All levels 
of 90Sr in milk were consistent with those 
previously reported by the EPA as resulting 
from world-wide fallout deposited on soil, then 
taken up by consumption of grass by cows". 

Lettuce. Two samples contained detectable 
137 Cs concentrations and all but one contained 
90Sr (one sample was lost in analysis). Both the 
maximum 137Cs concentration of (4.8 ± 0.2) 
x 1 o·6 µCi/g and maximum 90Sr concentration 
(Table 4.8) were found at the distant location of 
Blackfoot. The distant group mean 90Sr concen­
tration was higher than the boundary group 
mean, although the range of results was quite 
large. Both 137Cs and 90Sr are present in soil 
from above-ground nuclear weapons testing that 
took place primarily in the 1950s and 1960s. 

• U.S. Environmental Protection Agenc:.y, Environmental Radiation 
Data Reports 70-73, 1993. 
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TABLE4.8 
90SR CONCENTRATIONS IN GARDEN LETTUCE (1991-1995) 

90Sr Concentration (x 10-• µCi/g dry weight)" 

Sample Location 122.l 1ill .lill 1221 Im 
Distant Group: 

Blackfoot 170± 80 ----b -30 ± 60 160 ± 80 740± 200 
Carey 210 ± 80 200± 40 -70± 50 130±40 -50 ± 180 
Idaho Falls 170± 100 230±40 -80 ±50 120 ± 40 60±30 
Pocatello 12Q + 4Q 8Q+4Q 18Q ;t HQ ----b b 

Meanc 190 ± 30 170 ± 200 0± 190 140 ± 50 250± 1050 

Boundary Group: 
Arco 80±40 50±40 90±90 50±40 140 ± 50 
Atomic City 310 ± 120 210 ± 60 -80± 60 200± 60 300 ± 120 

Howe 50±40 80±40 NS' NSd NSd 

Monteview NS NS 210 ± 80 110 ± 40 100± 90 
Mud Lakefferreton 11Q + 8Q I~O + 1Q 4Q+ ZQ 10+6Q 8Q±4Q 

Meanc 150 ± 160 120± 110 70± 190 110±100 160 ± 160 

. Analytical results.± 2s. Approximate minimum detectable concentration for tosr in lettuce is 80 x 10-9 µCi/g dry weight . 
b Sample lost in preparation or analysis. 
' Arithmetic mean with the 95 % confidence interval for the mean. 
d No sample was collected at this location during the year. 

Wheat. No manmade gamma-emitting 
radionuclides were found above the minimum 
detectable concentration in 1995 wheat 
samples. Measurable concentrations of 90Sr 
were seen in most samples (Table 4.9). The 
results shown in Table 4.9 are from a reanalysis 
performed on the wheat after the first set of 
results was rejected during data validation due 
to low chemical yields and spiked sample 
recoveries. Because one of the results reported 
with the rejected set of data was outside the 
normal range found for 90Sr, an additional 
fraction of this sample was analyzed again and 
verified that the result obtained from the second 
(and accepted) set of results was accurate. 

Potatoes. No gamma-emitting radionuclides 
were observed at the five locations sampled 
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(three distant and two boundary). Strontium-90 
was detected in four of the five samples, with 
similar concentrations reported at distant and 
boundary locations. The highest 90Sr con­
centration reported was found in the Mud Lake 
sample at (1.7 ± 0.7) x 10-s µCi/mL. The 90Sr 
likely results from this radionuclide's universal 
presence in soil from above-ground nuclear 
weapons testing. 

Sheep. Cesium-137 was detected in the muscle 
tissue of three of the four onsite sheep and one 
of the two offsite sheep. The maximum 
concentration, found in a sheep that grazed in 
the southern and eastern portions of the INEL, 
was (1.2 ± 0.8) x 10-s µCi/g. All mes 
concentrations were similar to those found in 
both onsite and offsite sheep samples during 
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TABLE 4.9 
90SR CONCENTRATIONS IN WHEAT (1991-1995) 

"Sr Concentration (to·• µCi/g dry weight)' 

S1mul1: L2'1li2D 1221 1222 ~ ~ .122.S. 
Distant Group: 

American Falls 10±4 11 ±2 2±2 7±2 8±4 
Blackfoot 10± 3 7±2 2±4 7±2 4±4 
Carey NSb 10± 2 2±4 2±2 11±7 
Dietrich 6±3 NS -1 ± 4 3±2 NS 
Idaho Falls 9±3 9±2 0±3 6±2 9±5 
Minidoka J.tl __b..2... ~ ~ _ltl 

Meanc 8±2 9±2 2±2 5±2 7±4 

Boundary Group: 
Arco 10±3 10±2 -1±3 4±2 3±5 
Monteview 3±3 9±2 1±4 7±3 4±4 
Mud Lake 9±3 4±2 2±4 5±2 4±5 
Tabor 15 ±4 8±2 0±6 8±2 12±6 
Terreton __.i;Ll_ __ll2 __l_;t_2_ j__;i;_2 1+2 

Meanc 8±6 7±4 1 ±I 6±2 6±5 

Analytical results.± 2s. Approximate minimum detectable concentration of 9uSr in wheat is 4 x lct9 µCi/g dry weight. 
• No sample was collected at this location during the year . 

Arithmetic mean with the 95% confidence interval for the mean. 

recent years, and are likely due to worldwide 
fallout. 

Game Animals. A total of five large game 
animals were sampled during 1995, three 
pronghorn and two mule deer. Cesium-137 was 
found in muscle tissue of three animals and the 
liver of two animals. Concentrations of mes 
were (1.5 ± 0.9) x 10-' µCi/g or less. In 
addition, 60Co was found in the muscle tissue of 
one pronghorn just above the minimum 
detectable concentration at ( 4.3 ± 4.2) x 10·•. 
Soil contaminated with both of these 
radionuclides are found around some facilities 
at the INEL, and it is possible that they were 
present in game animals due to ingestion of 
contaminated soil particles, or ingestion of 

vegetation grown in contaminated soil. The 
mes concentrations found, however, were 
similar to those found in onsite and offsite 
sheep during the past few years and may also 
have resulted from worldwide fallout. 

Three small fish were collected from the 
Big Lost River in the southern portion of the 
INEL. Due to their small size, these fish were 
composited into one sample. No manmade 
gamma-emitting radionuclides were found in 
the fish sample. 

Waterfowl samples were collected from a 
control area distant from the INEL near Fort 
Hall, and from disposal ponds at four INEL 
facilities (Table 4.10). Edible portions of these 
birds were submitted for gamma spectrometry, 
and several gamma-emitting radionuclides were 
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TABLE4.10 
MANMADE GAMMA·EMITfING RADIONUCLIDES IN 

EDIBLE PORTIONS OF WATERFOWL (1995) 
,. 

Bndiauw:lidi: LUiWl Mjnjmum• Magjmum" Mwi' 
sicr Control <rndcc 2.8 ± 2.1 1.0 ± 0.9 

ANL-W <mdc <mdc 
____ d 

!CPP <mdc <mdc ---
TAN <mdc 3.7 ± 2.4 1.2 ± 4.3 
TRA <mdc <mdc --

S4Mn Control <mdc 0.07±0.06 O.QJ ± O.Ol 
ANL-W <mdc <mdc ---
!CPP <mdc 0.02 ± 0.02 O.QJ ± 0.02 
TAN <mdc 0.06 ± 0.04 0.02 ± 0.07 
TRA <mdc 0.08 ± 0.08 0.02 ± 0.03 

58Co Control <mdc 0.6 ± 0.5 0.10±0.15 
ANL-W <mdc <mdc -----
!CPP <mdc O.Q7 ± 0.06 0.02±0.07 
TAN <mdc <mdc -----
TRA <mdc 0.14±0.14 0.03 ± 0.06 

"'Co Control <mdc <mdc -----
ANL-W <mdc <mdc -----
!CPP 0.02 ± 0.02 0.16±0.04 0.07 ±0.02 
TAN <mdc <mdc -----
TRA <mdc 0.17±0.08 0.04 ± 0.07 

"Zn Control <mdc 0.18±0.18 0.02 ±0.03 
ANL-W <mdc <mdc -----
!CPP 0.06 ± 0.06 0.10 ±0.06 0.08 ± 0.05 
TAN <mdc <mdc -----
TRA <mdc <mdc ---

95Nb Control <mdc <mdc -----
ANL-W <mdc <mdc ----
ICPP <mdc <mdc -----
TAN <mdc 0.4 ± 0.3 0.1±0.4 
TRA <mdc <mdc -----

134Cs Control <mdc 0.08 ± 0.04 0.02 ± 0.01 
ANL-W <mdc <mdc -----
!CPP <mdc 0.04 ± 0.02 o.oi ± o.o5 
TAN <mdc <mdc -----
TRA <mdc <mdc -----

137Cs Control <mdc 0.08 ± 0.06 0.01 ±0.01 
ANL-W <mdc 0.03 ± 0.02 0.02 ± 0.05 
JCPP <mdc 0.57 ± 0.08 0.2! ±0.65 
TAN <mdc 1.8 ± 0.2 1.0 ± 1.4 
TRA <mdc <mdc ----

144Ce Control <mdc <mdc -----
ANL-W <mdc <mdc -----
ICPP <mdc 0.16±0.10 0.05 ± 0.02 
TAN <mdc <mdc -----
TRA <mdc <mdc ----

IN!Hf Control <mdc 2.6 ± 2.2 0.3 ± 0.5 
ANL-W <mdc <mdc -----
ICPP <mdc 0.15 ± 0.14 0.07 ± 0.17 
TAN <mdc <mdc -----
TRA <mdc <mdc ----

Concentration ± 2 standard deviations . 
• Mean with 95% confidence interval. 

Less than minimum detectable concentration. 

" There were no detectable concentrations for this radionuclide at this location. 
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found. Most concentrations were similar at the 
control location and the onsite locations, 
indicating they were likely present due to 
statistical variations in the analytical results. 
Cesium-137 appeared at above-background 
concentrations in all three samples from the 
TAN Technical Services Facility disposal pond. 
This pond, not currently used for disposal of 
radioactive liquids, is located in an area of soil 
slightly contaminated with 137Cs. Further 
information on the potential dose from 

consuming waterfowl from INEL ponds is 
provided in a section on the game ingestion 
pathway later in this chapter. 

Environmental Dosimeters 

The measured cumulative radiation 
exposure for offsite locations for the time 
period from November 1994 to November 1995 
is shown in Table 4.11 for the duplicate set of 
dosimeters maintained by the Foundation and 

TABLE4.ll 
ENVIRONMENTAL RADIATION EXPOSURES (1991-1995) 

Annual Exnosure <mR)" 
Location 1221 1m 1993 1994 ~ 

Distant Group: FQYDdfiliQn l.Jll:Q 
Aberdeen 126±5 ----b 99 ± 3 120±4 108 ± 3 110 ±4 
Blackfoot 122±6 122±4 111±4 125 ± 5 117 ± 4 118 ± 4 
Craters of the Moon 131±10 132 ± 6 110± 7 133 ± 10 114±4 109±4 
Idaho Falls 127 ±6 138 ± 9 116±4 ----' 120 ± 5 122±6 
Minidoka 103±4 129 ± 6 ' 120 ± 6 105 ± 2 
Rexburg 113 ± 5 109±4 107 ±4 120±6 109 ± 3 114 ± 4 
Roberts 137 ± 8 Ll6 + !i 124 + 4 .ill..tl 118+5 lli..ti 

Meant 123± II 128± II 111±9 126± 3 113 ± 5 117 ± 7 

Boundary Group: 

Arco 123± 9 134 ± 6 117 ±4 127 ±6 118 ± 3 121±7 
Atomic City 117 ± 9 132± 5 125 ± 4 134± 8 124 ± 5 126 ± 5 
Howe 114 ± 8 126 ±4 114 ± 4 121±4 112 ± 4 108 ± 4 
Monte view 128 ±4 120±5 116±4 120 ± 7 118 ± 4 120 ± 6 
Mud Lake 124±6 138±4 126 ±4 130 ± 8 117 ± 7 
Reno Ranch 120 ± 8 1JZ+4 107 +4 126 ± 11 113 + 4 mu 

Meanf 121 ± 5 127 ± 10 118±7 126± 2 117 ± 5 118 ± 8 

---- ------- ---- ----------- ---------
Annual exposure ± 2s. 
Dosimeter missing at November 1992 collection time. 
May to November dosimeter damaged. 

" Dosimeter missing at May and November 1993 collection times. 
Dosimeter missing at November 1994 collection time. 

' Arithmetic mean with the 95 % confidence interval for the mean. 
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LITCO. For purposes of comparison, 
annual exposures from 1991-94 are also 
included for each location. 

TABLE4.12 
ESTIMATED NATURAL BACKGROUND 
EFFECTIVE DOSE EQUIVALENT (1995) 

Total Average Annual Effective 

Source of Radiation 
Dose Eouivalent (mrem) 

I Measured <iLm Dose Eouivalent Estimated 

The mean annual exposures for distant 
and boundary community locations in 1995 
were 113 ± 5 mR and 117 ± 5 mR, 
respectively, as measured by the 
Foundation's set of environmental 
dosimeters. The average exposure of the 
distant group is approximately equivalent to 
116 mrem, when a dose equivalent 
conversion factor of 1.03 was used to 
convert from mR to mrem in tissue. 

External 
Terrestrial 70 --------

Cosmic 48 --------
Subtotal 118 116 

Internal 

Table 4.12 summarizes the calculated 
effective dose equivalent an individual 
receives on the Snake River Plain from 
various background radiation sources. The 
terrestrial portion of this value, which is 
based on soil sampling for natural 
radionuclides in 1976, varies from year to year, 
depending on the amount of snow cover". For 
1995, this resulted in about a 5% dose reduction 
due to snow cover, which reached a maximum 
depth of 15 cm (6 in) during January. 

The cosmic component varies primarily 
with altitude increasing from about 26 mrem at 
sea level to about 48 mrem at the elevation of 
the INEL at approximately 1500 m (4900 ft.)•. 
The estimated sum of the terrestrial and cosmic 
components for 1995 is 118 mrem, nearly the 
same as the 116 mrem measured by TLDs at 
distant locations. 

The component of natural background dose 
that varies the most is that of inhaled 
radionuclides. According to the National 
Council on Radiation Protection, the ma-

• National Council on Radiation Protection and Measurements, 
Ionizing Radiation Exposure of the Population of the United States, 
NCRP Report No. 93, September 1, 1987. 

b National Council on Radiation Protection and Measurements, 
Exposure of the Population in the United States and Canada from 
Natural Background Radiation, NCRP Report No. 94, December 30, 

1987. 
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Cosmogenic 1 
Inhaled radionuclides 200 

4°K and others 39 
Subtotal 240 

Total 358 

jor radionuclides contributing to this component 
are short-lived decay products of radon, and the 
amount of radon in buildings and ground water 
depends, in part, upon the natural radionuclide 
content of the soil and rock of the area. There 
is also variation between buildings of a given 
geographic area depending upon the materials 
each contains, the amount of ventilation and air 
movement, and other factors. The U.S. average 
of 200 mrem has been used in Table 4.12 for 
this component of the total background dose 
because no specific estimate for southeastern 
Idaho has been made, and few specific meas­
urements have been made of radon in homes in 
this area. Therefore, the effective dose equi­
valent from natural background radiation for 
residents in the INEL vicinity may actually be 
higher or lower than the total estimated natural 
background dose of about 360 mrem shown in 
Table 4.12 and will vary from one location to 
another. 

Annual exposure± two standard deviations 
(2s) for on site TLDs representing the same 
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exposure period as the offsite dosimeters are 
shown in Figures 4.7 through 4.16. Onsite 
dosimeters were placed on facility perimeters, 
concentrated in areas likely to show the highest 
gamma radiation readings. At TRA, for 
example, dosimeters #3, #4, and #5 are adjacent 
to the former radioactive disposal pond which 
has been drained and covered by clean soil. 

Other dosimeters (e.g., ICPP #20 through 
#22, TRA #7 and #8, and ANL-W #15) are 
located in the vicinity of radioactive material 
storage areas. At some facilities, particularly 
ARA and ICPP, slightly elevated exposures 
result from soil contamination around the 
perimeter of these facilities. 
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Location Exposure± 2s (mR) 
ANLW/EBRll 7 128± 8 

ANL W/EBRII 8 123±4 

ANLW/EBRll 9 137 ± 7 

ANLW/EBRII IO 111 ± 5 

ANLW/EBRII 11 122±4 
ANLW/EBRII 12 123±6 

ANLW/EBRII 13 118 ± 4 

ANLW/EBRII 14 119 ±4 

ANLW/EBRII 15 180 ± 15 

ANLW/EBRII 16 151 ±IO 

ANLW/EBRII 17 124± 7 

ANLW/EBRII 18 135±6 

'"' ., "" -
•-no...._ 

.... 

14 
:• 

-- ---
13 

Figure 4.6 Environmental Dosimeter Measurements at ANL-W (1995) 
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Location Exposure± ls (mR) 

ARA 1 -----. 
ARA 2 151 ±6 
ARA 3 207 + 13 
ARA 4 157 + 8 

• Dosimeter missing at Nov. 1995 collection. 

Figure 4.7 Environmental Dosimeter Measurements at ARA (1995) 
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•• c ~ .. 

l 

Location Expo.sure + 2s (mR) 
CFA l 132 +4 

CFA 2 115 +7 

CFA 3 137 +6 

CFA 4 123 +6 

•-= Lo<atlon -
Figure 4.8 Environmental Dosimeter Measurements at CF A (1995) 

Location Exposure± 2s (mR) 

ICPP 1 148 ± 13 

!CPP 9 -----' 

ICPP 14 149±9 

ICPP 15 150 ± 5 

!CPP 16 130± 6 

ICPP 17 133 ± 6 

ICPP 18 128 ± 4 

ICPP 19 137 ± 5 

!CPP20 236±9 

ICPP 21 162 ± 5 

ICPP 22 192± 7 

!CPP 23 146± 8 

ICPP 24 128± 4 

ICPP 25 126±4 

ICPP 26 132 ± 6 

Tree Farm 1 191±7 

Tree Farm 2 159 ± 7 

Tree Farm 3 157 ± 9 

Tree Farm 4 208±8 

0 200 / / ,.........., 

"" ""' 
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et ' , . ...-_,,,.. 
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i I I 
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! • -ICPP TI,D Location 
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a Dosimeter missing at Nov. 1995 collection Gii =Tree Farm '11,D Location 

Figure 4.9 Environmental Dosimeter Measurements at ICPP (1995) 
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Location Exposure ± 2s (mR) 

NRF4 132±4 

NRF5 138 ± 5 

NRF 11 131±4 

NRF12 137 ±6 

NRF13 130±4 

NRF 16 130±6 

NRF17 133 ± 4 

NRF 18 130±5 

NRF19 124±6 

NRF20 124±5 

NRF21 123±4 

•·TLDLoca-
1~ - - -·~\ __ - _.4 

. 1 

- i 1++++t++tl I 

eI7 1. 
r:::_ ~I 

! ++++t+t++I~ NRF 

~~r--120· 1 
' 100 200 
~ 

IO 1IO no ....... 

1
et3 

I 

Figure 4.10 Environmental Dosimeter Measurements at NRF (1995) 

Location E..-rwwure + 2.s (mR) ... ... --:x PBF/SPERT I 122±4 
L 

PBF/SPERT2 121±6 
' PBF/SPERT3 125±5 "' 

PBF/SPERT4 124± 7 

~ 
) ~' 

PBF/SPERT 5 127 ±4 

" PBF/SPERT6 133±4 

PBF/WERF I 127 ± 13 \ / -m 

PBF/WERF2 Ill ±4 ·- I'\ •• - . ----
PBF/WERF3 101 ±4 --
PBF/WERF4 123±5 

PBF/WERF5 123±4 /, 

\~-· 
1' 

PBF/WERF6 123± 5 

PBF/WERF7 128 ±4 N 

. - - ' ,....._ 
~ - -- 7 

•·PUJWDJ ......... T 
TUlJ...- TIJ)""""' 

Figure 4.11 Environmental Dosimeter Measurements at PBF (1995) 
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• .. .. ... ... .. 
46 

•37a -3• _---•--
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7
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17•• 1 TSA I~ 41 

1 \_ - - - -19•• • - ; - • - ·- -J~5- - - - - • 2la 
23• 25a 27a 2t .3la .43 142 

e • TLD Location 

Location Exnwiure ± 2s (mR) Location EYTVU!ure + 2s (mR) 

RWMC 3a 139± 5 RWMC27a 239 ± 11 

RWMC 5a 153±4 RWMC29a 254 ± 13 

RWMC 7a 167 ±6 RWMC3la 188±7 

RWMC 9a 196±7 RWMC37a -----• 
RWMC Ila 146± 7 RWMC 39 160±5 

RWMC 13a ----- RWMC 40 148±4 

RWMC 15a 130±5 RWMC 41 221 ± 10 

RWMC 17a 132±7 RWMC 42 140±5 

RWMC !9a 121 ±5 RWMC 43 133±4 

RWMC2la 134±4 RWMC 45 153±6 

RWMC23a 136±4 RWMC 46 151 ±6 

RWMC25a 162±4 RWMC 47 
____ b 

TLD missine: at Nov. 1995 collection time . 

• TLD missing at May 1995 collection time. 

Figure 4.12 Environmental Dosimeter Measurements at RWMC (1995) 
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Location 

TAN/TSF I 

TAN/TSF2 

TAN/TSF3 

TAN/TSF4 

TAN/LOFT I 

TAN/LOFT2 

TAN/LOFT3 

TAN/LOFT4 

TAN/LOFTS 

TANILOFT6 

TAN/LOFT7 

TAN/WRRTF I 

TAN/WRRTF2 

TAN/WRRTF3 

TAN/WRRTF4 

Exnosure ± 2s (mR) 

122 ±4 

125 ±6 

Il4±4 

118 ± 4 

128±5 

136± 5 

Ill ±4 

112±4 

115± 3 

135± 5 

130±4 

116±4 

126± 5 

113±5 

115 + 5 

• • TSFTLD 
Location 

@ • LOIFTTLD 
Loadlon 

(j) • WRRTF TLD 
Location 

3 
- JI~- - -

\ 
\ 

0 1000 ... 

/ 

.... 

IET 

1 
@)-· 2 

~ W~TF 
4 ' qi; ~3 

Figure 4.13 Environmental dosimeter measurements at TAN (1995) 
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Location EYnosure ± 2s (mR) 

TRA I 149±6 

TRA2 261±13 

TRA3 295± II 

TRA4 252 ±II 

TRA5 178±5 

TRA6 143± 5 

TRA7 166±6 

TRA8 212± 7 

TRA9 149 ±6 

TRA IO 152± 6 

TRA II 151 ±4 

TRA 12 135 ±5 

TRAIJ 139 ±6 

... ... 
!JO 11111 ,.,, -

8. 
r-- -

9•1 1.7 
---------

I - - - - - - -·- - -·- l: 
11 I I I I 

• 11 IJ6, 
I I ·- -1 

11 
I I 

12e I I 
Ii 

el I 

TRA 

13 I I 
I I 
I. 
II ___ ._··----

• • TLD Location 

Figure 4.14 Environmental Dosimeter Measurements at TRA (1995) 
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5 15 25 

Kl/omelets 
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TLD Location 
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Location Exnru:ure + 2s (mR) Location Exnncure + 2s (mR) 

LINCOLN BLVD. l 129 + 4 HIGHWAY 26 mile 266 129 +6 

LINCOLN BLVD. 3 164±7 HlGHW A Y 26 mile 268 125 ±4 

LINCOLN BLVD. 5 136 + 5 HIGHWAY 26 mile 270 125 +4 

LINCOLN BLVD. 7 136±4 HIGHWAY 20 mile 264 122± 5 

LINCOLN BLVD. 9 137 ±6 HIGHWAY 20 mile 266 114±4 

LINCOLN BLVD. 11 141 ±5 HIGHWAY 20 mile 268 116 +6 

LINCOLN BLVD. 13 123 + 5 HlGHW AY 20 mile 270 118±4 

LINCOLN BLVD. 15 136±4 HIGHWAY 20 mile 272 113±4 

LINCOLN BLVD. 17 135± 5 HIGHWAY 20 mile 274 100 + 3 

LINCOLN BLVD. 19 127 ±4 HIGHWAY 20 mile 276 110 +4 

LINCOLN BLVD. 21 122±4 

LINCOLN BLVD. 23 123±5 

LINCOLN BLVD. 25 128 + 5 

Figure 4.15 Environmental Dosimeter Measurements along Lincoln Blvd. and US 
Highways 20 and 26 (1995) 
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4.3 RADIOACTIVE EFFLUENT 
MONITORING 

General 

Radionuclides in airborne and liquid 
effluents released to the environment were 
monitored at potentially significant release 
points. INEL contractors monitored these re­
lease points, including stacks and liquid effluent 
streams at facilities they operated, as required 
by state and federal regulations. These data 
were reported to LITCO's Radioactive Waste 
Management Information System, which 
publishes annual reports of the results of the 
effluent monitoring by month, facility, and 
radionuclide. 

Air 

An estimated total of 1,380 Ci of 
radioactivity was released to the atmosphere 
from monitored sources at INEL facilities in 
1995 (Table 4.13). More than 99% of this total 
was in the form of noble gases. The TRA 
facility was the source of nearly all of the radio­
activity released to the atmosphere. Because of 
radioactive decay of the short-lived radio­
nuclides, the actual activity that would reach 
offsite areas is less than the values indicated in 
the table. 

The annual total airborne radioactive 
effluent varies from year to year, depending on 
which processes are active at INEL facilities. 
The total shown for 1995 is considerably Jess 
than the totals reported for the years 1987 
through 1992. In those years, the actual amount 
of 85Kr released from ICPP was classified 
information and an overestimated value was 
used. This was no longer the case beginning in 
1993. Due to this overestimation of the 85Kr 
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release value, it is not possible to directly 
compare total amounts of radioactivity released 
to the air for years prior to 1993. The 1,380 Ci 
reported for 1995 was reduced from 2,300 Ci 
reported for 1994, and 2,800 Ci reported for 
1993. 

Liquid 

No liquids were released directly to the 
offsite environment from any INEL facility. 
Onsite releases are summarized in Table 4.14. 
Most liquid radioactive effluents were dis­
charged into seepage ponds. At TRA, a new 
liquid effluent pond lined with hypalon plastic 
was constructed and placed in service in August 
1993. This pond was used throughout 1995. 
There were no liquid releases from ANL-W 
since the EBR-11 reactor was shut down during 
the year. At several other facilities, such as 
NRF, no radioactive liquids were released. 

4.4 EVALUATION OF 
POTENTIAL RADIATION DOSE 

TO THE PUBLIC 

General Information 

Usually, the radiological impact of INEL 
operations on the resident public surrounding 
the INEL has been too small to be measured by 
the routine monitoring program. Therefore, the 
radiological impact of INEL operations by the 
air pathway has traditionally been estimated 
using the reported amounts of various 
radionuclides released during the year from Site 
facilities and appropriate air dispersion models, 
described in the next section, to estimate the 
concentrations of radionuclides at selected 
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TABLE4.13 
RADIONUCLIDE COMPOSIDON OF AIRBORNE EFFLUENTS (1995) 

Airborne Effiuent (Ci)" 

Effiuent Radio-

~ mu:li!li: Half-lifi: AJS:L·W liJT NRE '.IRA I11llllb 
Noble Gases 41Ar 1.83 h 4.4 -- 5.4 x 10·2 1,310 1,310 

135Xe 9.lOh -- -- -- 29 29 
"'Kr 2.84h -- -- -- 8.5 8.5 
"Kr 10.7 yr 6.1 -- 4.3 x 10-1 -- 6.5 
inxe 5.25 d -- -- -- 6.4 6.4 
85mKr 4.48 h -- -- -- 5.1 5.1 
nsxe 14.2 min -- -- -- 3.2 3.2 
"Kr 1.27 h -- -- -- 2.9 2.9 

nsmxe 15.3 min -- -- -- 1.5 1.5 
Particulates 88Rb 15.4 min -- -- -- 3.2 3.2 

138Cs 32.2 min -- -- -- 1.7 x 10-1 1.7 x 10·1 

"Rb 15.4 min -- -- -- I.I x 10·2 I. I x 10·2 

,."'fc 6.01 h -- -- -- 2.0 x 10·3 2.0 x 10·3 

9lmy 58.8 d -- -- -- 1.8 x 10·3 1.8 x 10·3 

t39Ba 1.39 h -- -- -- 1.3 x 10·3 1.3 x 10·3 

s1cr 27.8 d -- -- -- 1.0 x 10·3 1.0 x 10-3 

'37Cs 30.2 yr -- 2.9 x 104 -- 1.3 x 10·' 3.0 x 10"' 
90Sr + oc 28.6 yr -- 4.5 x 10·' -- 2.2 x 10·' 6.7 x 10·' 

msb 2.73 yr -- 5.0x 10·' -- -- 5.0 x 10·' 
2Jsp0 87.7 yr -- 9.5 x 10"7 -- -- 9.5 x 10·1 

239Pu 2.4 x 104 yr -- 1.6 x 10·1 -- -- 1.6 x 10·1 

Tritium, 14C, 'H 12.3 yr 5.2 x 10·2 4.4 9.3 x 10"' -- 4.6 
and Iodine 1•c 5,700 yr -- 2.9 x 10-2 7.7 x 10·1 -- 8.0 x 10" 1 

Isotopes 1291 1.6 x 107 yr -- 9.6 x 10-3 -- -- 9.6 x 10·' 
1341 52.6 min -- -- -- 3.2 x 10·3 3.2 x 10-3 

1351 6.59 hr -- -- -- 3.2 x 10-3 3.2 x 10-3 

1321 83 min -- -- -- 2.6 x 10-3 2.6 x 10-3 

1n1 20.8 hr -- -- -- 1.9 x 10·3 1.9 x 10·3 

n11 8.04 d -- -- 5.4 x 10 .. 6.0 x 10-• 6.0 x 104 

All others -- I.I x 10"' 5.1x10·' 1.5 x 10·' 2.5xl0 3 1.3 x 10"' 
Totals -- 11 4.4 1.3 1,370 1,380 . Preliminary radioactive release information provided by the 1995 Radioactive Waste Management Infonnation System. The table 

includes all radionuclides with total releases greater than 1 x I 0-3 Ci ( 1 x 10-4 for isotopes of iodine). Some radionuclides of special 
concern cinsb, 90Sr, and Pu) are also included. Values are not corrected for decay after release. 

• Rounded totals include small amounts from facilities not listed . 
Parent-daughter equilibrium assumed. 

4-37 



1995 INEL Annual Site Environmental Report 

TABLE 4.14 
RADIONUCLIDE COMPOSITION OF LIQUID EFFLUENTS 

RELEASED ONSITE 1199~ 
Liquid Effiuent (Ci)" 

Radi201u~lid~ HalH,if~ Ke!' IM Tutar'. 
'H 12.3 yr 8.7 x IO'' 80 80 
3'Cr 27.8 d -- 2.6 2.6 
60Co 5.27 yr 1.2 x I0'4 0.25 0.26 
t37Cs 30.2 yr 7.1 x IO" 5.1 x IO'' 5.1 x IO" 
"Zn 243.8 d -- 3.9 x IO" 3.9 x IO" 
24Na 15.0 yr -- 3.6 x IO" 3.6 x IO" 
90Sr 28.6 yr 1.6 x I0'3 2.8 x IO" 2.9 x IO" 
1s1Hf 42.4 d -- 1.8 x I0'2 1.8 x I0'2 

1311 8.0d -- 1.7 x I0'2 1.7 x I0'2 

89Sr 50.5 d -- 1.5 x I0'2 1.5 x IO" 
5sco 70.9 d -- 1.3 x I0'2 1.3 x IO" 

All Others -- 1.1 x I0'2 0.92 0.93 
Grand Totals -- 0.10 84 84 

• Preliminary radioactive release data provided by the 1995 Radioactive Waste Managenlent Information System. Table 
includes all radionuclides with total releases greater than I x 10·2 CL Values are not corrected for decay after release. 

b Rounded totals include small amounts from facilities not listed. 

locations in the vicinity. During 1995, this was 
done for the radionuclides summarized in 
Table 4.13. The following were calculated: 1) 
the effective dose equivalent to the maximally 
exposed individual residing offsite using the 
EPA-required CAP-88 model; 2) the effective 
dose equivalent to the maximally exposed 
individual residing offsite using dispersion 
calculations from the MESODIF model'; and 3) 
the collective effective dose equivalent 
(population dose) within an 80-km (50-mi) 
radius of the operations center of the Site (TRA 
and ICPP) using the MESODIF dispersion 
model. 

For simplicity, the term dose will mean 
effective dose equivalent in the following dose 
assessment sections, unless another term is 
specifically stated. The dose was calculated by 

' G.E. Start and L.l. Wendell, Regional Effluent Dispersion Calculations 
Considering Spatial and Temporal Meteorological Variations; NOAA 
Technical Memorandum ERL ARl-44, May 1974. 
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summing the committed dose equivalents to 
organs, each multiplied by a weighting factor 
that is proportional to the organ's radiosensi­
tivity. The effective dose equivalent includes 
doses received from both external and internal 
sources and represents the same risk as if an 
individual's whole body were irradiated uni­
formly. DOE dose conversion factors and a 50-
yr integration period are used for internally 
deposited radionuclides• and for radionuclides 
deposited on ground surfaces' in calculations 
with both air dispersion models. Because the 
hypothetical effective dose equivalent to the 
maximally exposed individual residing near the 
INEL is so low, no allowance was made for 
shielding by housing materials or residence time 
in the community in any of the calculations 

b U.S. Department of Energy, Internal Dose Conwrsion Factors for 
Calculation of Dose to the PubhC, DOE/EH-0071, July 1988. 

' U.S. Department of Energy, External Dose Conwrsion Factors for 
Cakulation of Dose to the Pubh"c, DOE/EH-0070, July 1988. 
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using the MESODIF dispersion model. The 
CAP-88 code, which is used by all sites 
regardless of the magnitude of the hypothetical 
dose, does include a factor to allow for shield­
ing and occupancy time. 

The possible exposure pathways by which 
radioactive materials from Site operations could 
be transported to offsite environs were shown 
diagrammatically in Figure 3.1. Atmospheric 
transport is the principal potential exposure 
pathway from the INEL because radionuclides 
from the INEL have not been found in drinking 
water wells offsite. The air pathway is 
evaluated in the section "Maximum Individual 
Dose -Airborne Emissions Pathway." 

Several indirect exposure pathways are 
being studied at the INEL to determine their 
effect, if any, on the highest possible dose that 
could have been received by a member of the 
public. The principal indirect exposure path­
way involves eating game animals that have 
spent time on the INEL. Radioactivity present 
in game species depends upon the length of 
residence at each onsite location, the time 
elapsed since migration from the Site, and the 
metabolism of the animal. Estimates of the 
maximum potential dose to a person consuming 
meat from different game animals is described 
in the section "Maximum Individual Dose­
Game Ingestion Pathway." 

Maximum Individual Dose-Airborne 
Emissions Pathway 

CAP-88. During 1995, EPA regulations were 
in effect that limited the amount of airborne 
radionuclides released from any nuclear facility 
to that which will produce a dose of 10 mrem/yr 
to any member of the public. These regulations, 
known as the National Emission Standards for 
Hazardous Air Pollutants (NESHAPs), are 
found in 40 CFR Part 61 [Subpart H]. The EPA 
has specified that the CAP-88 computer code be 

used to demonstrate compliance unless an 
alternate model has been approved by the 
Administrator of the EPA. 

Because the INEL operations are spread 
over a wide area, the potential offsite doses 
occur at a variety of receptor (nearest resident, 
school, or business) locations. For the 
NESHAPs report, doses were evaluated for 
approximately 60 potential maximum receptor 
locations. The doses from all facilities were 
summed for each location. Using the CAP-88 
code and INEL facility emissions, a 1995 
hypothetical maximum dose of 0.018 mrem 
(1.8 x 104 mSv) was calculated for the 
Frenchman's Cabin area just south of the 
INEL's southern boundary. This is 0.18% of 
the EPA radiation protection standard. This 
area is not inhabited throughout the year but 
qualifies as a residence based on the definitions 
in NESHAPs. The largest contributor to the 
calculated dose at Frenchman's Cabin was 
diffuse sources of tritium at RWMC, 
accounting for 0.010 mrem (l.O x 104 mSv). A 
thorough discussion of the NESHAPs 
calculations appear in the 1995 INEL 
NESHAPs annual report that was submitted to 
the EPA prior to June 30, 1996. 

MESODIF. The MESODIF air dispersion 
model has been used for over 20 years to 
calculate doses to members of the public 
residing near the INEL. The MESODIF 
diffusion curves, developed from tests in the 
desert environments at the INEL and Hanford 
facility in the state of Washington, may be 
more appropriate for the INEL than the EPA­
required model. MESODIF uses a more 
complicated Gaussian puff model than the 
straight-line Gaussian plume model in CAP-88. 
The doses calculated with the MESODIF model 
are usually somewhat higher than doses using 
CAP-88. Differences between the two air 
dispersion models were discussed in detail in 
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the 1986 annual report•. The offsite concen­
trations calculated using both models were 
compared to actual monitoring results at offsite 
locations in 1986, 1987, and 1988. Concentra­
tions calculated for several locations using the 
MESODIF model showed good agreement with 
concentrations from actual measurements, with 
the model generally predicting concentrations 
higher than those measuredb. The effective 
dose equivalent calculated using the MESODIF 
model is included in this report as well as the 
value calculated using the EPA-required CAP-
88 model. 

The mesoscale map (Figure 4.16) shows the 
calculated 1995 concentrations normalized to a 
unit release rate for the INEL and vicinity. This 
map was prepared by NOAA's Air Resources 
Laboratory using the MESODIF model and data 
gathered continuously at meteorological stations 
on and around the Site. To make the display 
easier to read, the dispersion coefficient values 
are given in whole numbers and must be 
multiplied by 10·9 hr'!m3

• To obtain the average 
air concentration (Ci/m3

) for a radionuclide 
released from TRA or ICPP along any disper­
sion coefficient isopleth (line of equal air 
concentration) in Figure 4. 16, the value of the 
1995 average dispersion coefficient (e.g., 30 x 
10-9 hr'!m3 for the isopleth labeled 30 in Figure 
4.16) is multiplied by the number of curies of 
the radionuclide released during 1995 and 
divided by the square of the number of hours in 
a year (7.67 x 107

). 

The MESODIF model predicts that the 
highest concentrations of radionuclides in the 
air at an inhabited area would have occurred 

• D. L. Hoff, E.W. Chew, and S. K. Rope, 1986 Environmental 
Monitoring Program Report for the Idaho National Engineen"ng 
LaboratotySite, DOE/10·12082(86), May 1987. 

b E.W. Chew, R. C. i\1itchell, 1987Environmenta/MonitoringProgram 
Report for the Idaho lVational Engineen"ng laboratoty Site, DOE/ID· 
12082(87). May 1988. 
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approximately 3 km (2 mi) south of Mud Lake, 
Idaho in 1995. The maximum hypothetical 
dose was calculated for an adult resident of that 
location from inhalation of air, submersion in 
air, ingestion of radioactivity on leafy vege­
tables, ingestion of milk, and exposure due to 
deposition of particulates on the ground surface. 
The calculation was based on data presented in 
Table 4.13 and Figure 4.16. Using a calculated 
value of 49 x 10·9 hr'!m3 (the largest dispersion 
coefficient value at a location that is inhabited 
by a full-time resident) and allowing for 
radioactive decay during the 53-km (33-mi) 
transit of the radionuclides from the TRA/ICPP 
facilities to the Mud Lake location, the potential 
effective dose equivalent from all radionuclides 
released was calculated to be 0.008 mrem 
(8 x 10·5 mSv) (Table 4. 15). This dose is 
0.008% of the DOE radiation protection 
standard for a prolonged period of exposure to 
a member of the public from all pathways and 
0.08% of the EPA standard for the airborne 
pathway only. Of the dose received, the 
ingestion pathway accounted for 55% of the 
total with immersion accounting for 40%. 
Figure 4. 17 illustrates the proportion of specific 
nuclides comprising the maximum individual 
dose for 1995. For comparison, the proportions 
of individual radionuc!ides contributing to the 
maximally exposed individual effective dose 
equivalents for 1991 through 1994 are also 
shown (Figure 4. 18). The potential maximum 
individual doses for these years were 0.02 
mrem, 0.004 mrem, 0.03 mrem, and 0.007 
mrem. As discussed earlier, there are dif­
ferences in the atmospheric dispersion portions 
of the MESODIF and CAP-88 air dispersion 
codes. The MESODIF code is the preferred 
code for comparing doses to most standards and 
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TABLE 4.15 
MAXIMUM INDIVIDUAL EFFECTIVE DOSE EQUIVALENT (1995) 

Maximum Offsite Maximum Effective Dose Equivalent' 
Concentration 

Radionuclide• (uCi/mLl b = !l!SY 
41Ar 4.9 x 10·13 3.2 x 10 3 3.2 x 10·' 
129! 6.2 x 10-20 3.9 x 10·3 3.9 x 10·' 
88Kr + D 8.2 x 10·1

' 6.2 x 10·' 6.2 x 10·1 

135Xe l.7 x 10· 14 2.l x W' 2.l x 10·1 

90Sr + D 7.2 x 10-" 1.3 x 10·' 1.3 x 10·1 

137Cs + D 3.8 x 10· 19 9.4 x 10-6 9.4 x 10·' 
60Co 7.3 x 10-20 7.2 x 10_. 7.2 x 10·' 
87Kr 8.4 x 10·16 3.7 x 10_. 3.7 x 10·• 
138Xe + D 2.5 x 10·16 3.4 x 10·' 3.4 x 10-s 
IJII 3.9 x 10·19 2.5 x 10_. 2.5 x 10·• 
8'mKr 2.6 X 10"14 2. l X 10-6 2.1 X 10"8 

~H_ _________ 2.9_l<JO·" -··-- __ 1.i_><_lO-' _______ _J_.2_i<__!()._"_. __ 
Table includes only radionuclides which contribute a dose of 1.0 x 10"6 mrem (1 x io-~ mSv) or more. When indicated (+D), the 
contribution of daughter decay products was also included in the dose calculations. 

b Estimate of radioactive decay using the distance to the Mud Lake area and the 1995 average wind speed in that direction. For 
radionuclides where parent-daughter equilibria were used in dose calculations, concentration of the parent is shown. 
Effective dose equivalent using dose conversion factors for submersion and deposition given in DOEIEH-0070 and dose 
conversion factors for inhalation and ingestion given in DOEIEH-0071. 

to calculated doses from previous years. The 
calculated maximum dose resulting from INEL 
operations is very small (0.007%) compared to 
the measured 116 mrem average dose 
individuals in southeastern Idaho received from 
cosmic and terrestrial radiation during 1995 
(from environmental dosimeter measure­
ments-see Table 4.12). The calculated dose is 
even smaller compared to the total estimated 
effective dose equivalent from natural 
background radiation of about 360 mrem (see 
Table 4.12). For perspective, the calculated 
dose may also be compared to the approxi­
mately 30 mrem average dose received from 
medical diagnostic procedures, the 4 mrem 
average dose received from highway and road 
construction materials, and the 0.04 to 0.1 
mrem received from luminous watches and 
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clocks". Another source has estimated that the 
average five-hour jet flight contributes a dose of 
about 0. 7 mrem to passengers, and that the 
average television viewer receives about 0.05 to 
0.1 mrem annuallyh. 

Maximum Individual Dose-Game 
Ingestion Pathway 

The potential dose to an individual from 
occasional ingestion of meat from game 
animals continues to be investigated at the 
INEL. One group of studies involves the 

• National Council on Radiation Protection and Measurements, 
Ionizing Radiation Exposure of the Population of the United States, 
NCRP Report No. 93, September 1, 1987. 

b United Nations Scientific Committee on the Effects of Atomic 
Radiation Sources and Biological Effects, United Nations: New York, 
1982. 
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Figure 4.17 Radionuclides Contributing to Maximum Individual Dose (1995) 

potential dose to individuals who might eat 
waterfowl that reside briefly at waste ponds 
used for the disposal of low-level liquid 
radioactive wastes. The Environmental Sci­
ence and Research Foundation initiated a 
study in 1994 to obtain current data on these 
potential doses, following the construction of 
two hypalon-lined evaporation ponds at TRA 
and the closure of the percolation ponds 
formerly used for disposal of wastes at this 
facility. 

During 1995, waterfowl were collected 
from ponds at TRA and ICPP that are 
currently used for the disposal of radioactive 
wastes, a pond at TAN that was previously 
used for low-level waste disposal, and from 
sewage lagoons at TRA and ANL-W that 
receive only nonradioactive waste. Control 
samples were also collected from the Fort Hall 
area. Radionuclide concentrations in the 
edible portion of the ducks, reported in 
Section 4.2 and Table 4.10, were used to 

estimate the potential dose to an individual 
consuming waterfowl from each facility 
(Table 4.16). The largest potential dose from 
the waterfowl at each facility came from the 
naturally occurring 40K in muscle tissue. 
Among the doses from manmade radio­
nuclides, the highest values were found in the 
waterfowl collected at TAN (0.018 mrem). 
The largest contributors to this dose were 
137Cs and 95Nb. 

A negligible dose contribution came from 
ingestion of muscle tissue from waterfowl 
collected at TRA during 1995. This may be 
due to a reduction in the quantity of radio­
nuclides released to the pond, to the short time 
since the opening of the pond (and Jack of 
time for radionuclide accumulation), or to the 
amount of time waterfowl spent on the pond. 
In any case, the potential doses from the 
current pond are substantially reduced from 
the 10 mrem dose estimated during a 197 4 to 
1978 study at the former TRA percolation 
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Figure 4.18 Radionuclides Contributing to Maximum Individual Dose (1991-1994) 

pond", and from the 4.0 mrem estimated for 
the most contaminated duck taken from the 
percolation pond in 1984 to 1986b. 

• D. K. Halford et al., "Radionuclide Concentrations in Waterlowl 
Using a Liquid Radioactive Disposal Area and the Potential 
Radiation Dose to Man," Heahh Physics, 40, Februaiy 1981, pp. 
173-181. 

b R.C. Morris, "The Implications of Lined Radioactive Waste Ponds 
for Waterfowl Contamination," in EnWronmenta/ Heahh Physics: 
Proceedings of the Twenty-sixth Midyear Topical Meeting of the 
Heahh Physics Society, R.L Kathren et al., eds., pp. 147-155. 
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Recent data (based on banding data from 
nearby wildlife refuges) suggest that a 
maximum of 7.2% of the waterfowl which 
visit the waste disposal ponds may potentially 
be harvested by Idaho hunters during the same 
yeru'. According to a recent study of pond use 
by waterfowl, this would be about 42 ducks. 
Furthermore, estimated doses are based on the 
unlikely assumption that ducks are killed and 

< Unpublished data from R.C. J\.\orris. 
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TABLE 4.16 
INDIVIDUAL EFFECTIVE DOSE EQUIVALENTS FROM INGESTION OF MUSCLE 
TISSUE OF WATERFOWL USING INEL WASTE DISPOSAL PONDS" (mrem x 10-2) 

TRA TRA 
Evaporation Sewage Background 

RadiQDll~lhk fllml £llwl IAN IDT A!SL-lY (!.'.t. Hulll 
40Kb 1.7 1.3 1.2 1.1 1.3 1.4 
sicr 0.0 0.0 <0.01 0.0 0.0 <0.01 
s4Mn <0.01 <0.01 <0.01 <0.01 0.0 <0.01 
ssco <0.01 <0.01 0.0 <0.01 0.0 <0.01 
60Co 0.017 0.0 0.0 0.020 0.0 <0.01 

"Zn 0.0 0.0 0.0 0.023 0.0 <0.01 

"Nb 0.0 0.0 0.62 0.29 0.0 0.0 
134Cs 0.0 0.0 0.0 0.021 0.0 0.014 

137Cs 0.0 0.0 I.I 0.22 0.024 <0.01 
144Ce 0.0 0.0 0.021 0.023 0.0 <0.01 
1s1Hf 0.0 0.0 0.0 <0.01 0.0 0.023 

Total 1.7 1.3 3.0 1.7 1.3 1.4 

(Total - 40Kf <0.05 <0.05 1.8 0.6 <0.05 <0.05 

' Assumes the consumption of 225 g (8 oz) of muscle tissue from each location. 
b Naturally-occurring radionuclide. 
c Dose due to manmade radionuclides in the waste disposal ponds. 

eaten immediately after leaving the ponds. A 
lower dose would be more realistic due to 
biological elimination of the radioactivity. 
For example, the largest manmade contributor 
to the dose, 137es, has an effective half-life in 
mallard ducks of 11.2 days". This means that 
half of the 137es present would be eliminated 
in 11.2 days. At the end of the next 11.2 days, 
half of the remaining radioactivity (or one­
fourth of the original activity) would be 
remaining. 

-----------
~ Halford, D.K., 0.D. J\1arkham, and G.C. White, "Biological 
Elimination of Radioisotopes by Mallards Contaminated at a Liquid 
Radioactive Waste Disposal Area, Heahh Physics, 45, pp 745-756. 

A conservative (or high) estimate of the 
potential whole-body dose that could be 
received from an individual eating the entire 
muscle and liver mass of an antelope with the 
highest levels of radioactivity found in these 
animals was estimated at 0.2 mrem in 1975b. 
Game animals collected at the INEL during 
the past few years have shown much lower 
concentrations than in 1975. Based on the 
highest concentration of radionuclides found 
in a game animal during the past five years, 

b 0. D. Markham and D. K. Halford, •Effects of Decreased Effluents 
from Nuclear Fuel Reprocessing on Cs-137 Concentrations in 
Wildlife," Northwest Science, 59, 3, August 1985. 
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the potential dose is now on the order of 0.03 
mrem. 

The highest estimated potential whole­
body dose equivalent to a person eating the 
entire muscle mass of a mourning dove from 
the former TRA percolation pond was 0.3 
mrem in 1974-77•. The potential dose for 
consumption of a sage grouse from the TRA­
ICPP area was estimated at 2 mrem in 1977-
80b. Following the covering of the former 
percolation pond at TRA by clean soil, 
radionuclide concentrations in soil around that 
facility are substantially lower now than when 
the earlier studies took place. Therefore, the 
values for potential doses are likely much 
lower for sage grouse and doves, as the new 
study indicates for waterfowl. To obtain more 
recent data, doves and sage grouse will be 
collected in 1996 and 1997. 

SO-Kilometer Population Dose 

An estimate was made of the collective 
effective dose equivalent (population dose) 
from inhalation, submersion, ingestion, and 
deposition that could have been received by 
all members of the public within an 80-km 
(50-mi) radius of the TRNICPP facilities. 
This population dose (person-rem) was calcu­
lated by a computer program that multiplies 
the population number in each square mile by 
the dispersion coefficient at that point (h2/m3

) 

and the normalized dose received at the 
location of the maximally exposed individual 

• 0. O. Markham and D. K. Halford, "Radionudides in Mourning 
Doves Near a Nuclear Facility Complex in Southeastern Idaho," The 
Wilson Bulktin, 94, 2, June 1982, pp. 185-195. 

b J. W. Connelly and O. D. Markham, "Mowments and 
Radionuclide Concentrations of Sage Grouse in Southeastern 
Idaho," fouma/olWild/ifeManagement, 47, 1, January 1983, pp. 
169-175. 
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(rem/year/h2/m3
)'. The calculation over­

estimates dose, however, because the model 
(conservatively) does not account for radio­
active decay of the isotopes during transport 
over distances greater than the 52 km (32 mi) 
from the TRNICPP facilities to the Mud Lake 
maximum location. Idaho Falls, for example, 
is about 66 km (41 mi) from TRNICPP. 
Neither residence time nor shielding by 
housing was considered when calculating the 
MESODIF dose upon which the collective 
dose is based. The calculation also tends to 
overestimate the population doses because 
they are, as noted above, extrapolated from the 
dose computed for the location of the potential 
maximally exposed individual. This 
individual is potentially exposed through 
ingestion of contaminated leafy vegetables 
from his garden and ingestion of milk from his 
cow grazing on contaminated pasture grass. 

The 1995 MESODIF population dose 
within each census division was obtained by 
summing the results from appropriate areas 
contained within those divisions (Table 4.17). 
The total 80-km (50-mi) population dose was 
the sum of population doses for the various 
census divisions. The estimated potential 
population dose was 0.08 person-rem (8 x 104 

person-Sv) to a population of about 121,500. 
When compared with an approximate 
population dose of 42,500 person-rem (425 
person-Sv) from natural background radiation, 
this represents an increase of only about 
0.00019%. The dose of0.08 person-rem can 
also be compared to the following estimated 
population doses for the same size population: 
3600 person-rem for medical diagnostic 
procedures, about 480 person-rem from 
exposure to highway and road construction 

" D. L. Hoff, E.W. Chew, and S. K. Rope, 1986 Enlironmenral 
Moniton"ng Program Report for the Idaho Nationil/ Engineen"ng 
laboratol)'Site, DOE/ID-12082(86), May 1967. 



Chapter 4: Environmental Radiological Program Information 

TABLE 4.17 
materials or 6 to 12 person­
rem for television viewing'. 
The largest person-rem are 
found in the Idaho Falls and 
Hamer census divisions. For 
Idaho Falls this is due to the 
relatively high population; 
for Hamer this is because it 
lies in the predominant 
downwind direction from the 
INEL. 

80-KM POPULATION DOSE (1995) 

Ponulation Dose 
Ct:Dsmii Dill::ti2D fgguJali20• &IHD·Bm Pecu!o·Sl'. 
Aberdeen 2,760 1.55 x J0"3 1.55 x JO'' 
Alridge (part) 160 6.78 x JO"' 6.78 x JO"' 
American Falls (part) 200 2.56 x 10·' 2.56 x J0"7 

Arco 2,600 9.J4 x J04 9.J4 x JO"" 
Atomic City (city) 25 6.32 x J0"5 6.32 x JO"' 
Atomic City (division) 2,300 2.23 x Jo·• 2.23 x JO"" 
Blackfoot J2,450 3.J J x J0"3 3.1Jx10'5 

Carey (part) J20 1.97 x J0"5 1.97 x JO"' 
Challis (part) JO 2.42 x 10"" 2.42 x JO"' 

Summary Firth 3,050 1.29 x J0"3 1.29 x JO"' 
Fort Hall (part) 3,920 4.68 x J0'4 4.68 x JO"" 
Hamer 2,400 1.40 x JO" 1.40 x J04 

Howe 325 6.60 x JO"" 6.60 x JO"' 
Idaho Falls 63,500 3.70 x JO" 3.70 x JO'' 
Idaho Falls West 1,750 3.6J x 10 4 3.6J x JO"' 
Leadore (part) J5 6.JO x JO"" 6.10 x 10'8 

Table 4.18 summarizes 
the calculated annual ef­
fective dose equivalents from 
1995 INEL operations using 
both the CAP-88 and 
MESODIF air dispersion 
models, and compares these 
doses to the EPA airborne 
pathway standard and to the 
estimated effective dose equi­
valent from natural back­
ground. The contribution of 
game animal consumption to 
the population dose has not 
been calculated because a 

Lewisville-Menan (part) 2,700 2.3J x J0'3 2.3 J x JO" 
Mackay J,200 3.10 x J04 3.10 x JO"" 
Moreland 8,J50 4.70x J0'3 4.70 x J0'5 

Rigby J,000 8.60 x J0'4 8.60 x JO"" 
Roberts J,430 4.79 x J0'3 4.79 x JO" 
Shelley 6,400 2.71 x J0'3 2.7J x JO" 
Ucon 4,900 4.20 x J0'3 4.20 x J0"5 

90 4J2x104 4.J2 x 1 O"' West Clark (part) --
----

__ __ Totals __ J2l,4fi_5_~09_x 10 2 
____ 8.00 x 10·• --

• Population based on the 1990 Census Report for Idaho. 

small percentage of the population hunts 
game, few of the animals killed have spent 
time on the INEL, and most of the animals 
that do migrate from the INEL have 
background concentrations of radionuclides in 
their tissues. The total population dose con-

• National Council on Radiation Protection and Measurements, 
Exposure of the Population ;n the United States and Canada from 
Natural Background Radiati'on, NCRP Report No. 94, December 30, 
1987. 

tribution from these pathways would, 
realistically, be less than the sum of 
population doses from inhalation of air, 
submersion in air, and deposition on soil, 
which made up about five percent of the total 
dose to the maximally exposed individual. 
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TABLE 4.18 
SUMMARY OF ANNUAL EFFECTIVE DOSE EQUIVALENTS DUE TO INEL 

OPERATIONS (1995) 

Population 
Maximum Dose to an Individual" Dose 
MESODIF0 CAP-88' MESODIF 

Dose 0.008 mrem 0.018 mrem 0.08 person-rem 
(8 x 10-' mSv) (1.8 x 104 mSv) (8 x I D4 person-Sv) 

Location Mud Lake area Frenchman's Cabin Area within an 80-
(south of the INEL) km circle 

Applicable Radiation lOmrem lOmrem -----
Protection Standardd (0.1 mSv) (0.1 mSv) 

Percentage of Standard 0.08% 0.018% -----
Natural Background 360mrem 360 mrem 43,700 person-rem 

(3.6 mSv) (3.6 mSv) (437 person-Sv) 

Percentage of 0.002% 0.005% 0.00018% 
Background 

-
Hypothetical dose to the maximally exposed individual residing near the INEL. 

• Effective dose equivalent calculated using the MESODIF air dispersion model, MESODIF calculations do not consider occupancy 
time or shielding by buildings. 

' Effective dose equivalent calculated using the CAP·88 code. 

' Although the DOE standard for all exposure models is 100 mrem/y as given in DOE Order 5400.5, DOE guidance states that DOE 
facilities will comply with the EPA standard for the airborne oathwav of 10 mrem/v. 
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Chapter 5. GROUND WATER 

Chapter Summary 

The Snake River Plain Aquifer, a primary source for drinking water and crop irrigation 
for southeastern Idaho, flows beneath the Idaho National Engineering Laboratory (INEL). 
The U.S. Geological Survey (USGS) maintains 125 observation wells in the INEL 
vicinity to monitor the movement of radiological and nonradiological substances in the 

• 
e River Plain Aquifer, perched aquifers, and surface water bodies (Section 5.1). In 
on to routine monitoring, the USGS publishes the results of a variety of special 

etaili.ng conditions in the aquifer. Documents that were issued during 1995 
.tepof(s on long"terrn studies of the aquifer, both on the INEL and in the region 

between '" . .~/;L\:Ji!!:ier~ area; a repi.lrton ttie•"\l'\l!~~#tiality·iiithe"vfoillity:Of · ·· 
t . . . . . . ... a?ilil)'; a:nd two reports detailing the stratigraphy and geochemistry 
of the r6~'Uii\f"fil'll:ICe" up"tf!e"iquifer. These reports are summarized in this chapter. 

Contractors who operate the various 
monitoring of ground water (Sectio 

summarized in this cha 
and chemic 

ilities at the INEL also perform routine 
· onducted during 1995, and 

· g, radiological monitoring, 
·other constituents. 
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5. GROUNDWATER 

5.1 USGS PROGRAM 
INFORMATION 

USGS Program Description 

No streams or rivers flow from within the 
INEL to locations outside the boundaries. 
Water monitoring conducted in 1995 included 
onsite and offsite ground-water monitoring, 
plus samples from the Snake River and other 
surface streams and tributaries in the INEL 
vicinity, some of which flow onto the Site and 
sink into its porous soils. A brief description of 
the hydrogeology of the INEL and the 
movement of water in the Snake River Plain 
Aquifer was given in Chapter I. Further 
information may be found m USGS 
publications. 

The Snake River Plain Aquifer, which lies 
beneath the INEL, serves as one of the primary 
sources for drinking water and crop irrigation in 
the Snake River Basin. The USGS has 
investigated hydrologic conditions at the INEL 
since the Site's origination, and currently 
conducts an extensive monitoring program for 
the aquifer and perched water bodies above it. 
This program includes collection of samples on 
the INEL and at locations beyond the southern 
and western boundaries. 

The USGS maintains 125 aquifer 
observation wells on or near the INEL. 
Additionally, 45 wells are available for 
sampling perched ground-water bodies. In 
addition, more than 120 auger holes have been 
drilled to monitor shallow perched ground­
water bodies (Figures 5.1 and 5.2). USGS 
monitors water levels in wells, and radiological 
and nonradiological substances in water from 
their observation wells and auger holes. 
Various USGS reports, available from the 
USGS INEL Project Office, contain maps 

showing the frequency of water level 
measurements and water sample collections. 
Recent information has also been published on 
the shape and extent of waste plumes (i.e., the 
spread of various contaminants in the water of 
the aquifer and perched water from INEL 
facilities) as they were between 1989 and 1991 •. 
Figures 5.3 and 5.4 show plumes for tritium and 
9ClSr as they existed in 1991 based on the most 
recent published data. 

The USGS routine ground-water sur­
vei~lance program was summarized in Chapter 
3, Environmental Program Information." In 
1995, the routine program included collection 
of 400 samples for radionuclides and inorganic 
constituents including trace elements, and 65 
samples for purgeable organic compounds. 

The USGS also conducts special studies of 
the ground water of the Snake River Plain. A 
summary of these studies is provided in the next 
subsection of this report. These special studies 
provide more specific geological and 
hydrological information on the flow and 
recharge of the aquifer and the movements of 
radioactive and nonradioactive substances in the 
ground water. Most of the information from 
these studies is published in USGS reports. 

Results of recently published monitoring or 
surveillance activities are summarized in the 
Annual Site Environmental Report during the 
year of publication, but may refer to sampling 
programs that took place in earlier years. 
USGS results and information for securing 
copies of their reports are available upon 
request from the USGS INEL Project Office. 

' R. C. Bartholomay, B. R. Orr, M. J. Liszewski, and R. C. Jensen, 
Hydro logic Conditions and Distribution of Selected Radiochemical 
and_ Chemica! Constituents in Water, Snake River Plain Aquifer, Idaho 
Natrona/ Engtneering laboratory, Idaho, 1989 through 1991, U.S. 
Geological Survey, Water-Resources Investigation Report 95-4175 
DOE/ID-22123, August 1995. ' 
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Summary of USGS Special Studies 

Study of the Snake River Plain Aquifer 
South of the INEL. This document 
summarizes the results of some of the water 
samples taken in 1994 from the area hydro­
logically downgradient from the INEL, south 
to the Hagerman area•. This is part of a long­
term study, begun in 1989 by the USGS in 
cooperation with the Idaho Department of 
Water Resources and the DOE, to determine 
any impacts on ground water south of the Site 
due to activities at the INEL. Water samples 
were collected from irrigation wells, domestic 
wells, two springs, a stock well, and an ob­
servation well. Samples were analyzed for 
selected radionuclides, stable isotopes of 
hydrogen, oxygen, carbon, sulfur, and nitro­
gen, inorganic constituents, and organic com­
pounds. While many of the radionuclide and 
inorganic constituent concentrations exceeded 
the USGS reporting levels (results greater than 
the 3a uncertainty of the measurement), none 
exceeded the EPA's maximum contaminant 
levels for drinking water. 

Study of the Snake River Plain Aquifer at 
the INEL. The USGS maintains a continuous 
monitoring network at the INEL to determine 
hydrologic trends and to delineate the move­
ment of radiochemical and chemical wastes in 
the aquifer. This document presents an 
analysis of water level and water quality data 
collected from the Snake River Plain Aquifer 
during 1989-91 b. Included are a number of 

• R. C. Bartholomay, L. M. Williams, and L. j. Campbell, 
Radionuclides, Stahle Isotopes, Inorganic Constituents, and Organic 
Compounds in Water from Selected Wells and Springs from the 
Southem Boundaty of the Idaho National Engineedng laboratoty to 
the Hagennan Area, Idaho, 1994; DOE/ID-22124; USGS Open-File 
Report 95-718; October 1995. 

b R. C. Bartholomay, B. R. Orr, M. J. Liszewski, and R. G. Jensen, 
Hydro/ogic Conditions and Distnhution of Selected Radiochemical 
and Chemical Constituents in Water, SniJke River Plain Aquifer, 
Idaho National Engineering Laboratory, Idaho 1989 through 1991; 
DOE/ID-22123, August 1995. 
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maps showing ground-water flow direction, 
ground-water levels, and the distribution of 
contaminants (as of 1991). Figures 5.3 and 
5 .4 of this report come from the USGS 
document. 

In general, concentrations of radionuclides 
decreased (e.g., 3H) or remained constant (e.g., 
90Sr) during 1989-91. Concentrations of 
chemicals were variable during this same 
period. Lack of ground-water recharge from 
the Big Lost River, due to drought conditions, 
caused some of the chemical concentrations to 
increase slightly (e.g., sodium and chloride) or 
remain relatively constant (e.g., nitrate). 
During 1987-91, at least one of 19 purgeable 
organic compounds measured was detected in 
well water at the INEL. Plumes of 1,1,1-
trichloroethane have developed near the ICPP 
and RWMC as a result of previous waste dis­
posal practices. The concentrations were well 
below the maximum contaminant level for 
drinking water. 

Water Quality in the Vicinity ofNRF. This 
report presents a compilation of water quality 
and quality assurance data for ground-water 
samples collected in the vicinity of the NRF 
during 1991-93'. This is prut of a study, 
initiated in 1989 at the request of the DOE's 
Pittsburgh Naval Reactors Office, Idaho 
Branch Office, to provide water chemistry 
data to evaluate the impact of the NRF 
activities on the water quality of the Snake 
River Plain Aquifer. 

Samples were collected from 14 wells ( 10 
ground-water monitoring wells and four 
production wells) in and around the NRF area. 
The sampling, conducted in three phases, 
included a wide range of analyses of physical, 

c B. J. Tucker, L. L. Knobel, and R. C. Bartholomay, Chemical 
Constituents in Water from Welk in the Vici'nity of the Naval 
RedCtors FaC11ity, Idaho National Engineering Lahoratoty, Idaho, 
1991-93; DOE/ID-22125; USGS Open-File Report 95-725; 
November 1995. 



chemical, and radiochemical parameters to 
characterize water chemistry. 

Stratigraphy of the Snake River Plain 
Aquifer. Over the years, significant volumes 
of low-level radioactivity, chemical, and 
sanitary wastewater were discharged at TAN. 
Until 1972, waste was discharged into the 
Snake River Plain Aquifer through a 95-m 
(310-ft) deep disposal well. The impact has 
been seen in nearly all wells sampled at TAN 
for water quality. 

In 1991, the USGS began a study of the 
stratigraphy of the unsaturated zone and 
uppermost part of the Snake River Plain 
Aquifer at TAN•. Its purpose was to 
determine stratigraphic relations that may 
affect the migration of radioactive, chemical, 
and sanitary wastes from TAN to the Snake 
River Plain Aquifer. This document describes 
the stratigraphic framework of the unsaturated 
zone and uppermost part of the Snake River 
Plain Aquifer at TAN using geologic and 
geophysical data collected through March 
1993. 

Data collected for this and previous 
studies indicate numerous basalt flows and 
sedimentary interbeds in the subsurface at 
TAN. This report describes the stratigraphic 
relations between groups of related basalt 
flows and sedimentary interbeds in the 
unsaturated zone and uppermost part of the 
aquifer to a depth of 150 m (500 ft) below 
land surface. The complex stratigraphy 
around TAN contains features that could 
either increase or retard the rate of contam­
inant flow from TAN to the Snake River Plain 
Aquifer. 

• S. R. Anderson and 8. Bowers, Stratigraphy of the Unsaturated 
Zone and Uppennost Patt of the Snake River Plain Aquifer at Test 
Area North, Idaho National Engineering laboratory, Idaho; 
DOE/ID-22122, June 1995. 

Chapter 5: Ground Water 

Basalt Core Samples. This report, prepared 
jointly by LITCO and USGS in cooperation 
with DOE, is part of a study to identify the 
chemistry of the Snake River Plain Aquifer 
host rock at the INEL to aid in the study of the 
hydrology and geochemistry of subsurface 
waste disposalb. Data are included from 84 
selected basalt core samples for the 10 major 
rock-forming elements and their oxides, as 
well as 32 trace elements. 

Chemical Monitoring 

According to a recent USGS report on 
background concentrations of chemical con­
stituents, operations at the INEL have affected 
local concentrations of several purgeable 
organic compounds including carbon 
tetrachloride, 1, I, I-trichloroethane, trichlo­
roethylene, tetrachloroethylene, chloroform, 
and 1,1-dichloroethylene in the aquifer under 
the INEL'. However, the INEL has apparently 
had no effect on the concentrations of other 
purgeable organic compounds, pesticides, or 
fluoride. In the trace elements group, 
operations have not affected concentrations of 
arsenic, barium, cadmium, mercury, or silver; 
but, they may have had a slight effect on the 
concentrations of dissolved chromium, lead, 
and selenium. 

Sampling for purgeable organic com­
pounds in ground water was conducted by the 
USGS at the INEL during 1995. Water 
samples from three onsite production wells 
and 21 ground-water monitoring wells were 
collected by USGS personnel and submitted to 

-----·- --

b l. L. Knobel, L. D. Cecil, and T. R. Wood, Chemical Composition 
of Selected Core Samples, Idaho National Engineen"ng laboratory, 
Idaho; DOE/ID-22126; USGS Open-File Report 95-748; November 
1995. 

< B. R. Orr, L. D. Cecil, L. L Knobel, Background Concentrations of 
Selected Ril.dfonuclides, Organic Compounds, and Chemical 
Constituents in Groundwater ;n the Vicinity of the Idaho National 
Engineeting laboratoty, U.S. Geological Survey, Water-Resources 
Investigations Report 91-4015, DOE/ID-22094, February 1991. 
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the USGS National Water Quality Laboratory 
in Arvada, Colorado, for analysis of 61 
purgeable organic compounds. A USGS 
report on the purgeable organic compounds 
sampling program describes the methods used 
to collect the water samples and ensure 
sampling and analytical quality'. In the 1995 
USGS set of samples from the INEL, five 
purgeable organic compounds were reported 
at concentrations above the laboratory 
reporting level of 0.2 µg/L: carbon tetra­
chloride, chloroform, I, I, I -trichloroethane, 
trichloroethylene, and tetrachloroethylene 
(Table 5.1). The only production well 
sampled by the USGS in 1995 containing 
purgeable organic compounds was the 
RWMC production well. All detected con­
centrations were below the EPA maximum 
contaminant levels for each compound. 

5.2 INEL CONTRACTOR 
PROGRAM INFORMATION 

Bacteriological Monitoring 

Potable water at the INEL was monitored 
for coliform bacteria monthly by contractor 
personnel and analyzed by the LITCO 
Environmental Hygiene Laboratory. Between 
30 and 67 samples per month were collected 
from the active drinking water systems at 
INEL facilities. While "total coliform" 
bacteria may occasionally be detected in 
drinking water samples, concern arises only if 
Escherichia coli (E. coli) is present. Although 
most strains of E. coli are not dangerous and 
are normally found in human and animal 
intestines, the presence of this organism 
indicates possible contamination of the water 

• M. J. Liszewski and L. J. Mann, Purgeahle Organic Compounds in 
Ground Water at the Idaho National Engineen'ng laboratory. 
/daho--1990 and 1991, DOE/ID-22104, USGS Open-File Report 
92-174. July 1992. 

5-10 

by fecal waste. If even one colony of E. coli 
is found in a sample by the laboratory, that 
particular drinking water system is cleaned, 
resampled, and tested again, until it is clear of 
bacteria. Corrective action to purify the water 
may vary somewhat from one facility to 
another. 

While no samples from any of the INEL 
facilities during 1995 indicated the presence 
of E. coli, some samples showed positive 
results for coliform bacteria. ICPP showed 
positive results in February and November; 
TRA showed positive results in February and 
August; PBF showed positive results in July 
and August; TAN showed positive results for 
August; and CFA showed positive results for 
July, October, and December. Each system 
underwent corrective action to purify the 
potable water by chlorination, and then was 
retested to check the effectiveness of the 
purification process. The installation of a 
permanent chlorination system at TAN during 
1995 effectively eliminated the persistent 
presence of coliform bacteria in the water. 

NRF. Drinking water samples were collected 
monthly and analyzed for the presence of 
coliform bacteria. Frequency and sample 
locations met the requirements of applicable 
state and federal regulations. All sample 
results confirmed the absence of coliform 
bacteria in the NRF drinking water supply 
system. 

Radiological Monitoring 

All INEL contractors with liquid effluent 
streams containing radionuclides sample the 
waste streams and report the results of 
analyses on a monthly basis to the Radioactive 
Waste Management Information System 
operated by LITCO. A report is published 
annually showing the monthly radiological 
releases at all INEL facilities. 
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TABLES.1 
PURGEABLE ORGANIC COMPOUNDS IN USGS WELL SAMPLES (1995)" 

Carbon Tetra- 1,1,1-trichloro Tetrachloro Trichloro-
l!llll ~ Cblorofonn ·mllam ·~ ~ 
10/11 <dlb <di 0.2 <di <di 
04/05 <di <di 0.3 <di <di 
10/12 <di <di 0.2 <di <di 
04/12 <di <di 0.4 <di <di 
10/11 <di <di 0.4 <di <di 
04124 <di <di 0.5 <di <di 

1--8-7---~~~~'}4~11'--~---~1~.~'--------~:i=d:'--------cg~:~-------::~l-~-----~=~~----<I 
04/17 1.6 <ell <di <di 0.4 
07/11 1.6 <di <di <di 0.5 
10/16 1.7 <di <di <di 0.4 

88 01/24 1.6 0.4 0.2 <di 0.7 
04/18 1.6 0.4 0.2 <di 0.7 
07/10 1.6 0.4 0.2 <di 0.8 
10123 1.9 0.4 0.2 <di 0.8 

90 01/12 2.2 <di 0.3 <di 0.8 
04121 1.9 <di 0.3 <di 0.8 
07/07 1.8 <di 0.3 <di 0.8 

._ ____ __,1~012~50-----~2~.2'---~---~o~.2'--______ o~.~3 _____ ~<d~1 _____ ~0~.9~----
0112s 0.1 <c11 <dt <di <di 

120 04/12 0.4 <dl <di <dl <dl 
07 /JO 0.5 <di <di <di <di 
10/23 0. 7 <di <~I <di <di 

RWMC' 01105 4.1 0.5 0.6 0.2 1.7 
02/14 2.8 0.5 <0.5 <di 1.7 
03/15 3.5 0.5 0.5 <di 1.8 
04/17 3.8 0.5 0.5 <di 1.9 
05115 3.4 0.5 0.5 <di 1.8 
06/13 3.7 0.6 0.5 <di 1.9 
07/11 3.6 0.5 0.4 <di 1.6 
08/15 3.7 0.5 0.5 <di 1.8 
09106 4.0 0.5 0.6 0.2 1.9 
10/12 3.8 0.3 0.5 0.2 1.7 
11/20 3.8 0.5 0.5 ____ <=d~I _ ---'--1.6 

l---~E=P~A-m-an~·m~um=~-----"s00-··----·~------20_0_____ 5 5'3'-----1 

._~c=•=•m=m~i•=••=•~l•~•=•l'----~-~~~-~-~~~c-----~--~~-~~~~~-~~----·--~ 
Concentrations expressed in µg/L. Only samples for which one or more value exceeded the detection limit are included. 
Analytical result less than detection limit of 0.2 µg/L. 
Production well. 

In the past, major contractors sampled 
drinking water wells at their facilities each 
quarter during one of every four years. These 
samples were then submitted for gross alpha, 
gross beta, and tritium analyses to an analyt­
ical laboratory that was either certified by the 
State of Idaho or certified by a state whose 
certification is accepted by the State of Idaho. 
In 1995, both RESL and Accu-Lab Research 
were certified by the State of Idaho for 
radiological analyses of drinking water, and 

the drinking water program fulfilled the 
compliance requirements for radiological 
monitoring at the INEL. Results of this 
program were discussed in Chapter 4 as part 
of the routine environmental surveillance 
program. 

ANL-W. ANL-W sampled its Industrial 
Waste Pond and Primary Sanitary Lagoon 
monthly when these ponds were not frozen 
and analyzed the water for gross alpha, gross 
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beta, tritium, and gamma-emitting radio­
nuclides. No gross alpha, tritium, or garnrna­
emitting radionuclides were detected in either 
pond. Gross beta activity was regularly 
detected in the Primary Sanitary Lagoon with 
values ranging from 2.9 x 10·9 to 66 x 10-9 

µCi/rnL. No gross beta activity was detected 
in the Industrial Waste Pond. 

Chemical Monitoring 

ANL-W. The Safe Drinking Water Act 
implementing regulations required only 
monitoring for nitrites and nitrates in ANL-W 
production wells during 1995. Both 
parameters were well below applicable 
standards. 

LITCO. The LITCO Environmental 
Monitoring Unit routinely samples drinking 
water from wells and distribution systems at 
facilities at the INEL for volatile organic 
compounds. At the Technical Service Facility 
(TSF) at TAN, the production wells and 
distribution systems are sampled more fre­
quently since the discovery in 1987 that the 
trichloroethylene concentrations in samples 
collected at the wellhead exceeded the EPA 
maximum contaminant level. For TSF well 
#1, concentrations at the wellhead again 
exceeded the maximum contaminant level 
throughout 1995 (Table 5.2). 

In 1988, an aerating device ( sparger 
system) was installed at the point of entry to 
the distribution system to remove the volatile 
trichoroethylene from the drinking water in 
the system. Results from the routine moni­
toring program, which samples the water at 
the wellhead and in the distribution system, 
indicate the aeration system works well. 
Drinking water samples from the TSF distri­
bution system have generally not exceeded the 
regulatory levels since installation of the 
sparger. During 1995, the TSF distribution 
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system was in compliance. Drinking water is 
obtained only through the distribution 
systems, not from the wellheads. A plan for 
remedial action to address the localized 
contamination (near well #1) in the aquifer 
was discussed in Chapter 3. 

A sample taken from the wellhead at the 
RWMC production well was found to be 
above the EPA' s maximum contaminant level 
for carbon tetrachloride during October. 
Water taken from the distribution system has 
remained below the maximum contaminant 
level, and followup samples from the 
wellhead collected in November and the first 
quarter of 1996 were also below the maximum 
contaminant level. 

Chlorinated drinking water systems must 
also be monitored for total trihalomethanes 
(bromodichloromethane, bromoform, chloro­
form, and dibromochloromethane ). The 
concentration of trihalomethanes in the Rifle 
Range production well remained well below 
the reporting level. The concentration in 
water from the CFA distribution system 
averaged about 2.5 µg!L, or 2.5% of the EPA 
maximum contaminant level of 100 µg!L. 

During 1992, the INEL prime contractor 
initiated a semiannual monitoring program for 
lead and copper levels in drinking water in 
accordance with EPA regulations ( 40 CFR 
141.80-141.91). Action levels are determined 
based on "90th percentile" values. An action 
level is exceeded if more than 10 percent of 
water samples collected during a six-month 
monitoring period exceed the regulatory 
values of 1.3 mg/L for copper and 0.015 mg/L 
for lead. In 1995, the 90th percentile value 
was not greater than the regulatory values for 
either contaminant. The year 1995 concluded 
three successive years of monitoring lead and 
copper levels in drinking water. Since 
regulatory values were not exceeded, and in 
accordance with regulations, this monitoring 
will be discontinued until 1998. 
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TABLE 5.2 
PURGEABLE ORGANIC COMPOUNDS [µg/L] IN 

INEL DRINKING WATER (1995) 

n'.dl Jan ld! Mllr Aw: Mil! .bill .bll All& Sm Qd ~ ~ 
Tetrachloroethvlene (maximum contaminant level=5 uo/I ) 

TSF Dist. 0.6 ---. --- --- 0.5 --- --- 1.0 --- 0.8 1.0 0.6 
TSF#l 2.8 2.0 --- 2.0 --- --- --- 2.8 --- --- 2.9 ---

TSF#2 --- 0.5 --- 0.6 --- --- --- 0.8 --- --- 0.8 ---
Trichloroethvlene !maximum contaminant level-5 •mtr' 

CFA Dist. --- --- --- --- 1.3 --- --- --- --- --- --- ---
CFA#l --- --- --- --- --- --- --- --- --- --- 1.4 ---
RWMC#l --- --- --- --- 1.6 --- --- --- --- 1.8 1.1 ---
RWMCDist. 0.9 --- --- 1.2 --- --- --- 1.0 --- --- 0.7 ---
TSF Dist. 3.6 2.1 1.7 2.1 2.6 1.5 1.7 4.8 --- 3.2 4.3 2.8 
TSF#l 12.9 9.2 --- 7.8 --- --- --- 10.7 --- --- 10.7 ---
TSF#2 --- 2.0 --- 2.0 --- --- --- 2.9 --- --- 2.3 ---

Ethvlbenzene <maximum contaminant level-700 " 0 " ' 

PBF Dist. 5.9 --- --- --- --- --- --- --- --- --- --- ---
Total Xvlenes ! maximum contaminant level-JO 000 """ .l 

PBF Dist. 17.0 --- --- --- --- --- --- --- --- --- --- ---
n-Dichlorobenzene (maximum contaminant leveJ-75 ,-,0 n) 

EBR-1 Dist. --- --- --- --- --- --- --- --- --- --- 2.2 ---
Carbon Tetrachioride <maximum contamimmt level-5 """ ' 

RWMC#l --- --- --- --- 3.4 --- --- --- --- 5.5 3.0 ---

RWMCDist. 1.7 --- --- 2.0 --- --- --- 1.8 --- --- 1.2 ---
~· 

I.I.I-Trichloroethane !maximum contaminant level=5 """) 
Main Gate Dist. 1.0 --- --- --- --- --- --- --- -- --- --- ---
RWMC#l --- --- --- --- --- --- --- --- --- 0.6 --- ---. Table includes only those samples in which the parameter was above the reporting level. 

Additional sampling was conducted in 
1995 for a variety of inorganic constituents, 
including metals, nitrates, dissolved solids. 
There were two isolated instances where the 
maximum contaminant levels were exceeded: 
on June 20, the pH in the TRA distribution 
system was 8.8 (max pH = 8.5); on October 
25, the concentration of surfactants in the 
ICPP distribution system was 0.6 mg/L 
(maximum contaminant level = 0.5 mg/L). 
More detailed information and data will be 
included in the Drinking Water Program 1995 
Annual Report, INEL-96/0255(95), due to be 
published in August, 1996. 

Water from the production and potable 
wells at the ICPP facility were analyzed 
monthly for a number of parameters (Table 

5.3). None of these constituents were above 
the EPA maximum contaminant levels or 
State of Idaho drinking water limits in 1995. 

NRF. Drinking water samples were collected 
from wellheads prior to entering the distri­
bution system and monitored for volatile 
organic compounds, inorganic constituents, 
and water quality parameters. These samples 
were drawn from a sampling port immediately 
downstream from the NRF water softening 
treatment system. No volatile organic 
compounds were detected above the minimum 
detection levels established for the analyses of 
these compounds. Concentrations of in­
organic analytes and water quality parameters 
were all below regulatory limits. 
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Lead and copper monitoring of the NRF regulations. Results from all sample locations 
drinking water system continued in 1995 in were below regulatory limits. 
accordance with applicable state and federal 

TABLES.3 
INORGANIC CHEMICALS IN ICPP POTABLE AND PRODUCTION WELLS (1995)' 

o~ 
0 

1fiiil{&t1dtfii 
Al!g Qg J2g ~ 

Arsenic <die <di <di <di <di <di <di <di <di 0.05 

Barium 0.09 <di <di 0.09 0.09 0.09 0.09 0.09 0.09 I 

Cadmium <di <di <di <di <di <di <di <di <di o.oi 

Chromium 0.006 0.005 <di 0.005 0.005 0.006 0.006 0.007 0.006 0.05 

Lead <di <di <di <di <di <di <di <di <di 0.05 

Mercury <di <di <di <di <di <di <di <di <di 0.002 

Selenium <di <di <di <di <di <di <di <di <di o.oi 

Silver <di <di <di <di <di <di <di <di 0.003 NIA 

Sodium 6.8 100 7.7 8.5 7.8 7.8 7.2 8.2 7.6 NIA 

Chloride 20.2 18.8 18.3 18.0 17.9 18.2 17.7 19.3 19.8 NIA 

Fluoride 0.19 0.20 0.21 0.21 0.20 <di <di <di <di 4 

Nitrate 4.81 0.80 4.83 4.71 4.86 4.94 4.68 4.98 4.86 IO 

Phosphate <di <di 0.28 0.12 <di <di <di <di <di NIA 

25.9 25.6 24.9 25.5 26.7 27.0 25.6 23.3 24.7 NIA 

Arsenic <di <di <di <di <di <di <di <di <di 0.05 

Barium 0.08 0.09 <di 0.08 0.09 0.08 0.08 0.08 0.08 

Cadmium <di <di <di 0.0008 <di <di <di <di <di 0.01 

Chromium 0.007 0.006 <di 0.006 0.006 0.006 0.006 0.008 <di 0.05 

Lead <di <di <di <di <di <di <di <di <di 0.05 

Mercury <di <di <di <di <di <di <di <di <di 0.002 

Selenium <di <di <di <di <di <di <di <di <di 0.01 

Silver <di <di <di <di <di <di <di <di <di NIA 

Sodium 7.3 8.0 7.9 8.3 7.9 8.0 7.0 8.0 7.9 NIA 

Chloride 24.1 <di 19.7 18.4 18.2 18.3 19.2 19.2 17.8 NIA 

Fluoride 0.19 0.20 0.22 0.19 0.21 <di <di <di <di 4 

Nitrate 4.90 <di 4.89 4.80 4.76 4.91 4.85 4.76 4.16 IO 

Phosphate <di <di 0.28 0.12 <di <di <di <di <di NIA 

Sulfate 26.7 <di 24.7 25.7 26.2 26.0 26.6 23.3 23.8 NIA 

Concentrations reported in Iilg/L by LITCO. 
No samples collected in March. 
Beginning in November, potable and production wells were only sampled for compliance purposes. 
EPA maximum contaminant level for noncommunity, nontransient drinking water systems. NIA indicates no MCL established. 
Concentration below detection limit. 
Samples taken from whichever production well (#1 or #2) was in use. 

5-14 



Chapter 6. ENVIRONMENTAL 
NONRADIOLOGICAL PROGRAM 
INFORMATION 

Chaptl!,r·SU:'1n1arY 

,l';i', ~.F;_. -· < _/ < . - "< :. --,_ .,- '~' .·c;· _ , 

I!: . · EL faci!ities:thr0tfgll ; 
' ,. _-'~l C· . '•_ ::"' '; . ' . ·__ _-·,_.- : . :_. ~,-'· ' :;,c 

... . .. .. . ... ,, ~sin q.~ . . fpr ste;i_mgeneratjpfi.;:}hd 
the combustion .. .. . .· ... ection:~~). ~.ditio!ifil s~urces include rf!otor \fehicle 
exhausts andf~~i'Y"'•i;bl~.ff9.pl'~q~ctj.on actj}'.i~es: nlis secti6n1'!~vides a 
table of th.e~~~~eg ... ~f nitrog~~ di~i~;¥d s.~lfUi: diOitide fro1n IN1':L facilities, 
and briefde~ctj:ptions·"'pfthemonitofi~perfotmedlly facilities for these two 
parameters::>:·' 

Nonradiolog!Clllliquid effluents are°disposed to ponds and sewage treatment 
facilities after discharges to the"SnaktfRlverP!aih Aquifer ceased in 1984 
(Section 6.4). Asu~ary c;>f the tnonitodng performed at INEL facilities for these 
wastes is providetlrt this chapter. ·• . 
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6. ENVIRONMENT AL NONRADIOLOGICAL 
PROGRAM INFORMATION 

6.1 ENVIRONMENT AL 
SURVEILLANCE PROGRAM 

DESCRIPTION 

Total Suspended Particulates 

Measurements of total suspended partic­
ulates were performed on the particulate filters 
from the low-volume filters described in 
Chapter 4 by the Foundation. Clean filters were 
weighed at the beginning of each quarter and 
filter composites were weighed at the end of the 
quarter The concentration of total suspended 
particulates was calculated by dividing the 
amount of material collected on the filters by 
the total volume of air passing though the 
filters. 

The EPA primary and secondary standard 
for particulate matter is 50 µg/m3

, but it applies 
only to "particulates with an aerodynamic 
diameter less than or equal to a nominal 10 
micrometers." Measurements of total sus­
pended particulates overestimate particulate 
concentrations in the I 0 µm and below size 
range in comparison with the new standard. 
This is because the standard applies only to 
particles on the filter with diameters of I 0 µm 
or less, but many of the particles on the 
low-volume filters are actually larger than that 
size because there is no device on the samplers 
to screen out the larger particles. Particles 
larger than 10 µm are not considered by the 
EPA to be respirable by humans because they 
do not usually enter the lungs with inhaled air. 
The larger particles usually fall out before they 
reach the nose, are trapped by nasal hairs, or are 
impacted on tissues of the nasopharynx and 

passed through the body via the digestive 
system. 

IMPROVE Samplers 

In May of 1992, one sampler was estab­
lished at the CFA on the INEL and a second 
was located at Craters of the Moon National 

· Monument as part of the National Park Service 
Interagency Monitoring of Protected Visual 
Environments (IMPROVE) aerosol network. 
This network has been in operation since March 
1988 at national parks, monuments, and 
wilderness areas across the United States. 
Funding for the operation of the Craters of the 
Moon sampler is provided under a 
Memorandum of Understanding between the 
DOE and the National Park Service. 

The two samplers, consisting only of 
Module A of the complete IMPROVE sampler 
(which may contain up to four modules), each 
collected two 24-hr samples weekly of fine 
particulates ( <2.5 µm in diameter). Analyses 
for mass, optical absorption, hydrogen, carbon, 
nitrogen, and oxygen plus elements from 
sodium through lead on the periodic table were 
performed by Crocker Nuclear Laboratory at the 
University of California, Davis. 

Nitrogen Dioxide/Sulfur Dioxide 
Monitoring 

To fulfill one of the conditions specified in 
the Permit to Construct the Fuel Processing 
Restoration facility, two nitrogen oxide moni­
toring stations (which measure NO and NO,. 
collectively called NO,) were operated by 
LITCO. These were located near the 
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intersection of US Highway 20/26 and Van 
Buren Boulevard and at the Experimental Field 
Station (EFS). The analyzers used are 
designated as EPA equivalent methods. 

One sulfur dioxide (SOz) analyzer (also 
designated as an EPA equivalent method) was 
operated at the Van Buren location in addition 
to the nitrogen dioxide analyzer. 

6.2 ENVIRONMENT AL 
SURVEILLANCE PROGRAM 

RESULTS 

Total Suspended Particulates 

Results for 1995 indicated the annual mean 
of quarterly total suspended particulate 
concentrations, as measured by the Foundation, 
ranged from 13 µg/m3 at the EFS onsite 
location to 60 µg/m3 at the offsite locations of 
Idaho Falls and Arco (Table 6.1 ). Higher 
particulate concentrations were found at distant 
and boundary locations than on the INEL. The 
largest source of airborne particulates in the 
vicinity of the INEL is considered to be resus­
pended dust from high winds and agricultural 
operations. Total suspended particulate concen­
trations for 1986-1995 are provided in Table 
6.2. 

IMPROVE Samplers 

The latest data available for this report was 
for the period September 1994 through August 
1995. A summary of results obtained during 
this time period is shown in Table 6.3. 
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Nitrogen Dioxide 

The New Waste Calcining Facility (NWCF) 
at ICPP, the largest single source of N02 on the 
INEL, did not operate during 1995. Mean 
nitrogen dioxide concentrations for 1995 were 
4.0 µg/m3 (2.1 parts per billion) at EFS and 
3.8 µg/m3 (2.0 parts per billion) at Van Buren, 
lower than the EPA national primary ambient 
air quality standard of 100 µg/m3

• Data 
recovery for the year was about 90% at Van 
Buren and 96% at EFS. 

Sulfur Dioxide 

The mean S02 concentration for 1995 was 
2.1 µg/m3 (0.8 parts per billion), or 2.6% of the 
annual primary air quality standard. The 
maximum daily concentration of 10 µg/m3 (3.9 
parts per billion) was 2.8% of the primary 
standard for a 24-hour period. The maximum 
recorded three-hour average of 15 µg/m3 (5.5 
parts per billion) was 1.1 % of the EPA 
secondary standard. The analyzer operated 
satisfactorily for 94% of the year. 

6.3 NONRADIOLOGICAL 
AIRBORNE EFFLUENTS 

Summary 

Nonradioactive airborne effluents originate 
from five primary sources at the INEL: 
calcination of high-level radioactive liquid 
waste at the NWCF, combustion of coal for 
steam generation at the CFSGF, combustion of 
fuel oil for heating at all INEL facilities, motor 
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TABLE 6.1 
PARTICULATE MATTER CONCENTRATIONS IN AIR (1995) 

Concentration r notm3) 

!il:lmR I,ocation RllD&e Mwt 
Distant Blackfoot 0-35 20±30 

Craters of the Moon 0-70 20±60 
Idaho Falls 10-130 60±80 
Rexburg 10-70 ~ 

GrandMeana 32±30 

Boundary Arco 10-90 60±50 
Atomic City 0-70 20± 50 
FAA Tower 0-100 29±90 
Howe 10-60 30±40 
Monteview 10-70 30±50 
Mud Lake 10-60 30±30 
Reno Ranch 0-70 20+60 

Grand Meana 28 ± 13 

INEL EFS 0-70 13±60 
Main Gate 0-60 15 ± 60 
Van Buren 10-60 30+40 

Grand Meana 20±67 
• Arithmetic mean with the 95% confidence interval for the mean. 

vehicle exhausts, and fugitive dusts from waste 
burial and construction activities. 

Nitrogen oxide emissions are routinely 
monitored by LITCO at the NWCF, and sulfur 
dioxide, nitrogen oxides, and carbon oxides are 
monitored at the CFSGF. Both facilities are 
located at the ICPP. These monitoring data are 
published in the INEL Nonradiological Waste 
Management Information System (INWMIS) 
quarterly reports. 

The Foundation calculated the maximum 
sulfur dioxide and nitrogen dioxide 
concentrations at the INEL boundary using the 
total annual discharges as reported by the 
INWMIS and the MESODIF air dispersion 
model. The calculational method is essentially 
the same as described in chapter 4 in the section 
"Evaluation of Potential Radiation Dose to the 

Public," using mass units for releases instead of 
radioactivity units. 

Emissions of sulfur dioxide from heating 
oils are calculated from sulfur content and the 
amount of fuel used at all INEL facilities and 
are reported to the INWMIS. Emissions of 
nitrogen oxides from fuel were calculated using 
emission factors developed by the EPA" and the 
amount and type of fuel burned at each facility 
as reported by the INWMIS. Motor vehicle 
exhausts and fugitive dusts are not monitored at 
their sources. 

Total sulfur dioxide released in 1995 was 
about 110 megagrams (Mg) (Table 6.4). A Mg 
is sometimes referred to as a metric ton and is 

• U.S. Environmental Protection Agency, Compilation of Air Pollutant 
Emission Factors, AP-42, Part A, August 1982, pp. 1.3-2. 
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TABLE6.2 
TEN-YEAR SUMMARY OF PARTICULATE MATTER 

CONCENTRATIONS <1986-1995) 
Group Mean Concentration(pg/m3

)" 

Distant Group Boundary Group INELGroup 

1986 39 ± 17 31 ±9 23±6 
1987 45±16 34±8 28±8 
1988 50±20 35±9 32± 13 
1989 40± 14 30±7 17 ±2 
1990 36± 12 32±8 20±9 
1991 30±20 . 28 ± 12 18 ±3 
1992 26± 19 23± 10 13 ± 2 
1993 21±21 18± 8 13±3 
1994 28±28 23±7 25±4 
1995 32±30 28 ± 13 20±67 

' Arithmetic mean with the 95 % confidence interval for the mean. 

equivalent to 2200 lb. The maximum 
concentration of sulfur dioxide at the southern 
INEL boundary, where the MESODIF model 
predicted the highest concentration, was 0.13 
µg/m 3

, which is 0.16% of the national primary 
ambient air quality standard of 80 µg/m3

• 

The releases of nitrogen oxides during 1995 
are also shown in Table 6.4. When the nitrogen 
oxide was converted to nitrogen dioxide (the 
parameter for which standards are written), the 
total released equaled about 120 Mg. The 
calculated maximum INEL boundary concen­
tration of nitrogen dioxide was 0.14 µg/m3 from 
all INEL sources. This concentration is 0.14% 
of the national primary ambient air quality 
standard of 100 µg/m 3

• 

ANL-W 

At ANL-W, the Experimental Breeder 
Reactor II Auxiliary Boilers do not require 
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continuous monitoring because they are below 
the State of Idaho's 250 million BTU/hr 
monitoring limit. The boiler emissions are 
monitored monthly as an efficiency check and 
to ensure that NOx and S02 levels are below 
State-imposed emission limits. Personnel use a 
portable stack emission monitor that gives a 
direct printout of ambient and stack temper­
ature, carbon monoxide, carbon dioxide, sulfur 
dioxide, nitrogen oxides, and oxygen. If any 
parameter is outside prescribed limits, the boiler 
is checked for improper operation and cor­
rective action is initiated. In 1995, the NO, 
analyses ranged from 19 to 230 mg/m3 ( 10 to 
122 parts per million) and S02 ranged between 
13 and 98 mg/m3 (5 and 37 parts per million). 

SMC 

Nonradiological airborne effluents from 
SMC include particulate matter, nitrogen 
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TABLE6.3 
DATA FOR IMPROVE SAMPLERS AT CFA AND 

CRATERS OF 11IE MOON NATIONAL MONUMENT 
(SEPTEMBER 1994 • AUGUST 1995)' 

% Detected' Range Meanc 

C2115lit1.uaii a:a lJ.olm a:a lJ.olm !;EA lJ.olm 
Hydrogen 100 100 26 -693 19 -721 148 ± 20 122 ± 20 
Sodium 38 56 <dld - 92 <di - 257 19 ± 3 24±6 
Magnesium 38 31 <dl - 294 <di - 100 19 ± 7 11 ± 3 
Aluminum 86 91 <di - 1095 <di - 785 65 ±24 50± 17 
Silicon 99 100 <di - 2869 ID - 582 170 ± 64 ID2 ± 22 
Phosphorus 23 8 <di - 57 <di - 36 6.0 ± 2.0 5.0 ± 1.4 
Sulfur 100 23 37 - 502 16- 548 l7I ± 19 144 ± 19 
Chlorine 6 ID <di - 11 <di- 15 2.6 .± 0.3 2.4±0.3 
Potassium 97 99 <di - 319 <di - 289 37 ± 10 28 ± 7 
Calcium 99 99 <dl - 262 <di - 156 44± 10 29 ±6 
Titanium 69 77 <di - 75 <di - 16 5.4 ± l.7 3.9 ± 0.7 
Vanadium 40 41 <di- 5.3 <di -4.9 1.3 ± 0.2 l.3 ± 0.2 
Chromium 23 25 <di - 2.8 <di - 2.7 0.8±0.1 0.8 ± 0.1 
Manganese 37 40 <di- 15 <di - 8.9 1.4 ± 0.4 1.2 ± 0.2 
Iron 100 100 I -706 I - 148 39±16 25±6 
Nickel 12 14 <di - 0.14 <di - 0.4 0.06 ± 0.04 0.06± 0.01 
Copper 93 78 <di - 4.2 <di - 2.3 0.5±0.1 0.4 ± 0.1 
Zinc IDO 100 0.2 - 5.0 0.3 - 8.9 1.6± 0.2 1.7 ± 0.3 
Arsenic 30 37 <di - 1.0 <dl - 1.9 0.16 ± 0.03 0.18±0.04 
Lead 95 93 <di - 3.0 <di - 2.5 0.7 ±0.l 0.6± 0.1 
Selenium 81 77 <di - 0.8 <di - 1.3 0.23 ± 0.04 0.17 ±0.03 
Bromine IDO 100 0.2- 5.7 0.2 - 4.1 l.3±0.2 1.3 ± 0.2 
Rubidium 70 55 <di - 1.4 <di - 0.4 0.15 ± 0.03 0.10±0.01 
Strontium 77 71 <di - 1.5 <di - 0.7 0.25 ± 0.05 0.20 ± 0.03 
Zirconium 20 5 <di - 2.0 <di - 1.7 0.16 ± 0.04 0.15 ± 0.03 
Molybdenum 7 5 <di - 2.8 <di - 3.7 1.4 ± 0.2 1.4 ± 0.2 

-

a Units expressed in nanogramS/m3
• 

--·-· ·--·· --· ·-- - --- .. 

b Percentage of samples analyzed that were greater than the detection limit for that parameter. 
0 Arithmetic mean with the 95% confidence interval for the mean. 
d At least one value was below the detection limit for that parameter. 

oxides, sulfur dioxide, carbon monoxide, vola­
tile organic compounds and toxic air pollutants. 
Personnel at the facility have determined that 
particulate matter originates from combustion 
sources, manufacturing processes, emergency 
generators, welding sources, an incinerator and 
a carpenter shop. Emissions of NO,, S02 and 
carbon monoxide, are generated primarily from 
boiler and generator operations. During 1995, 
the acid-etching system, which released 
nitrogen dioxide in the process of cleaning 
depleted uranium plates, was not used. Under 
DOE-ID's pollution prevention program, it was 
replaced with a high-pressure water-jet system. 

6.4 NONRADIOLOGICAL 
LIQUID EFFLUENTS 

Summary 

Nonradioactive liquid effluents are disposed 
primarily to the following areas: an industrial 
waste ditch and evaporative sewage lagoon at 
the Naval Reactors Facility; seepage ponds at 
the Contained Test Facility, Technical Services 
Facility, Test Reactor Area, Idaho Chemical 
Processing Plant, and Water Reactor Research 
Test Facility; an industrial waste pond at 
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TABLE6.4 
SUMMARY OF N02 AND S02 EMISSIONS AND AMBIENT 

MONITORING RESULTS (1991-1995) 
M2N0,8 M2SO,• 

Facility lill .Im .Im 1lli .lill lli1 lm .Im 1lli .lill 
ANL-W 3 5 6 5 6 8 10 13 15 17 

CPA 1 1 2 1 1 3 3 5 3 2 

ICPP (CPSGP) 22 107 87 57 91 5 17 9 4 9 

ICPP (oil) 13 2 6 10 2 86 14 44 71 18 

ICPP (main stack) 501 5 467 --- --- --- --- --- --- ---
NRF 17 17 18 13 10 10 45 40 60 39 

PBP --- --- --- --- 0.3 1 1 --- --- I 

SMC --- 3 5 4 3 --- 8 11 9 7 

TRA 3 3 3 2 3 10 10 7 7 9 

TSP 4 3 4 9 5 11 8 9 17 7 

WRRTP I I --- I 0.3 I I 1 2 1 
Totals 566 147 598 102 122 135 117 139 188 110 

Ambient Monitorin° '··-• m'l 

EPS 7.2 12.5 36 15.4 4.0 --- --- --- --- ---
VANB 5.2 4.9 9.4 4.9 3.8 0.0 0.8 1.8 2.7 2.1 

. h --- --
' Mg = megagram = 1 metric ton = 2200 lbs. 

Argonne National Laboratory-West; and sew­
age treatment facilities at various locations. 

Routine direct disposal of wastes to the 
Snake River Plain Aquifer ceased in 1984. The 
only other injection wells on the INEL are used 
for storm water runoff. No waste streams, other 
than storm water runoff, are discharged directly 
to the Big Lost River, the only surface stream 
on the INEL that might conceivably accept 
wastewater. As described in Chapter 2, the 
INEL has initiated a storm-water monitoring 
program. 

Other waste effluents are calculated from 
the amounts of chemicals used for water 
treatment, corrosion control, demineralization, 
cleansers, algicides, and occasionally from 
waste acids. Sewage processed by treatment 
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facilities is monitored for biochemical oxygen 
demand, dissolved oxygen, settleable solids, 
and pH. Results of monitoring sanitary waste 
streams for these parameters at all INEL 
facilities are reported quarterly by the INWMIS. 

ANL-W 

During 1995, personnel at ANL-W 
monitored the Industrial Waste Pond at their 
facility for pH, temperature, conductivity, dis­
solved oxygen, turbidity, iron, sodium, mercury, 
chloride, fluoride, sulfate, and phosphate. The 
Primary Sanitary Lagoon was monitored for pH, 
temperature, conductivity, dissolved oxygen, 
biological oxygen demand, total suspended 
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solids, iron, sodium, chloride, sulfate, and 
fluoride. 

LIT CO 

In fiscal year 1986, EG&G Idaho, the prime 
INEL contractor at that time, instituted a 
Nonradiological Liquid Effluent Monitoring 
Program to provide environmental monitoring 
for nonradioactive parameters and pollutants in 
liquid waste effluents generated within its fa­
cilities at the INEL. The program involves 
sampling, analysis, and data interpretation 
carried out under a rigorous quality assurance 
program. A more complete description of the 
program--effluent stream descriptions, sam­
pling regimes, analytical methods, and presen­
tation and interpretation of the data-were 
published annually by EG&G Idaho through 
1993 and are now produced by LITCO. 

Inorganic monitoring data from one of the 
more significant of these waste streams, the 
liquid effluent to the TRA Cold Waste Pond, 
are presented in Table 6.5. According to 
LITCO monitoring data, metal concentrations 
were below the applicable regulatory limits for 
liquid effluent streams at all facilities operated 
by the contractor in 1995. 

SMC. Most radioactive and hazardous liquid 
wastes at SMC are recycled or processed 
through a drum evaporator with the final 
residue disposed as solid waste. Other 
hazardous, mixed hazardous, and radioactive 
wastes are containerized at Satellite Accumu­
lation Areas within the facility, characterized, 

and transported to appropriate INEL storage 
facilities for final preparation and disposal to an 
off site facility. 

Boiler effluent and sanitary wastewater were 
released to the TAN 750 evaporation pond. A 
sampling program was established at SMC to 
collect baseline data for liquid effluent releases 
beginning in September 1992. As a result of 
analyses, the facility determined that, beginning 
in 1994, the number of analytes measured each 
month could be reduced without risk to the 
environment. A complete set of analyses would 

· be performed twice per year. 

ICPP. The extent of effluent monitoring for 
liquid waste streams varies depending on the 
nature of the effluents. The service waste at the 
ICPP, is monitored by monthly composite sam­
ples analyzed for the analytes of interest shown 
in Table 6.6. All parameters were below the 
concentrations defined as hazardous waste in 
40CFR 261.24. 

NRF 

At NRF, nonradiological liquid effluents are 
disposed to an industrial waste ditch and 
evaporative sewage lagoon. Liquid effluent 
monitoring at NRF confirmed no hazardous 
wastes were discharged from the NRF site in 
1995, and that all liquid effluents were 
controlled in accordance with applicable federal 
and state laws. Specifics regarding this moni­
toring are published annually in a separate 
report prepared and issued by NRF as prefaced 
in this report. 
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TABLE6.5 
TRA LIQUID EFFLUENT INORGANIC MONITORING DATA (1995) 

Concentration• 
Parameter (lbruarv Mu &IKlW ~gvemher T21h;ib: Jjimili. 
Conductivity 990 863 1108 13.0 -
pH 7.5 7.8 7.5 7.5 2to 12.5 
Chemical Oxygen Demand 11.6 12.8 <di' <di ---

Biochemical Oxygen Demand 4.0 2.0 9.0 4.0 -·· 

Total Organic Carbon 3.8 4.4 <di 0.68 ---

Total Dissolved Solids 889 250 270 710 -·· 

Total Suspended Solids <di <di 6.6 <di ---
Chloride Ion 28.9 27.l 32.3 I I.I ---
Fluoride Ion 0.37 0.34 0.38 0.11 ---
Nitrate as Nitrogen 2.9 2.2 2.9 I.I ---
Total Nitrogen 0.25 .4.2 <di <di ---
Total Phosphorus 1.9 1.4 1.7 <di ---
MBAS" <di <di <di <di ---
Silver <di <di <di <di 5 
Arsenic 0.014 0.013 0.012 <di 5 
Barium <di <di <di <di 100 
Beryllium <di <di <di <di ---
Calcium 124 IOI 122 439 ---
Cadmium <di <di <di <di I 
Cobalt <di <di <di <di ---
Chromium <di <di <di <di 5 
Copper <di <di <di <di ---
Iron 0.20 0.15 0.13 <di ---
Mercury <di <di <di <di 0.2 
Potassium 9.8 8.1 ! I.I <di ---
Magnesium 43.7 38.0 46.2 16.5 ---
Manganese <di <di <di <di ---

Sodium 22.3 17.2 22.8 7.5 ---
Nickel <di <di <di <di ---

Lead <di <di <di <di 5 
Antimony <di <di <di <di ---
Selenium <di <di <di <di I 
Thallium <di <di <di <di ---
Zinc <di <di <di 0.03 ---. Concentrations in mg/L except Specific Conductance (µS) and pH (no units) . 
" EPA maximum concentration of contaminants for the toxicity characteristic from 40 CFR 261.24. A blank (---) in this column means 

that no limit has been established. 
" Concentration below the detection limit. 
d MBAS represents an analysis for surfactants. 
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TABLE 6.6 
ICPP SERVICE WASTE INORGANIC MONITORING DATA (1995)" 

Toxicity 
hill ft!! Mar AllI MID'. !!!n M Aw: Si;Jl Qg Nov lli& Limit 

Aluminum <dlb <di <di <di 0.18 <di <di <di <di <di <di <di NIA 
Arsenic <di <di <di <di 0.002 <di <di <di <di <di <di <di 5 
Barium 0.09 0.11 0.08 0.10 0.D9 0.11 0.D? 0.08 0.07 0.13 0,01 0.10 100 
Cadmium <di <di 0.01 <di <di <di <di <di <di <di <di <di I 
Chromium <di 0.005 <di <di O.Dl 0.006 0.006 0.005 0.004 0.06 0.007 0.004 5 
Copper <di 0.007 0.03 <di 0.04 <di 0.002 <di <di <di 0.006 0.006 NIA 
Mercury <di <di <di <di <di <di <di <di <di <di <di <di 0.2 
Selenium <di <di <di <di <di <di <di <di <di <di 0.002 <di I 
Silver <di 0.005 <di <di <di <di <di <di <di <di <di <di 5 
Sodium 170 160 160 180 155 177 181 176 158 214 166 196 NIA 
Chloride 288 227 296 268 282 233 262 253 205 278 297 294 NIA 
Fluoride 0.21 0.20 0.20 0.24 0.22 <di <di <di <di <di <di <di NIA 
Iron 0.04 0.07 0.05 0.03 0.6 0.D3 0.DI 0.DI 0.DI 0.06 O.D3 0.02 NIA 
Lead <di <di <di <di <di <di <di <di <di <di <di <di 5 
Manganese <di 0.01 0.006 <di 0.009 <di <di 0.0008 <di 0.05 0.002 <di NIA 
Nitrate 4.65 4.78 4.93 4.88 4.35 5.24 5.06 4.72 4.77 5.58 4.73 5.11 NIA 
Nitrite <di <di <di <di <di <di <di <di <di <di <di <di NIA 
Phosphate 0.28 <di <di <di <di 0.27 0.25 0.13 <di <di 0.47 <di NIA 
Radium-226 <di <di <di <di <di <di <di <di <di <di <di <di NIA 
Radium-228 <di <di <di <di <di <di <di <di <di <di <di <di NIA 
Sulfate 23.2 27.6 27.6 27.1 26.8 27.0 28.0 26.8 26.5 28.I 52.0 27.8 NIA 
TDS' 690 588 676 743 603 679 619 598 629 897 703 674 NIA 
Conductivity 1280 1300 1260 1300 1260 .. 1172 1158 1142 1611 1333 1330 NIA 
pH 8.4 8.4 8.4 8.6 8.4 8.2 8.6 8.5 8.7 8.4 8.8 8.5 2tol2.5 
TKN' <di <di <di <di <di <di <di <di <di 328 <di <di NIA 

- --·-·- --

-;;Concentration reported in mg/L by LITCO. 
- -- -· -· ---- ----- - -- ---

b Concentration was below detection limit. 
' Total dissolved solids. 
d Total Kjeldahl Nitrogen. 
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Chapter Summary 

Each contractor performing environmental monitoring at the Idaho National Engineering 
Laboratory maintains a quality assurance program to ensure that results are accurate and reliable 
(Section 7.1). Laboratories performing analyses for these programs maintain their own quality 
assurance programs. One part of a laboratory's quality assurance program is participation in a 
variety of intercomparison programs (Section 7.2), including those administered by the 
Environmental Measurements Laboratory, the National Institute of Standards and Technology, 
and the Environmental Protection Agency. 

Another measure of the precision of data generated by environmental programs can be gained 
through the use of duplicate samples. This chapter provides the results of duplicate samples 
collected by the Environmental Science and Research Foundation and Lockheed Idaho 
Technologies Company (Section 7.3). Data collected simultaneously at the same location by three 
different organizations (the Foundation, Lockheed, and the State of Idaho) are also provided for 
comparison. 
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7. QUALITY ASSURANCE 

7.1 QUALITY ASSURANCE 
PROGRAMS 

Quality control and assurance programs 
were maintained by contractors conducting en­
vironmental monitoring, and by laboratories 
performing environmental analyses, to ensure 
accurate and reliable results and to maximize 
data completeness. Elements of typical quality 
control programs include the following: 

• 

• 

• 

• 

Adherence to peer-reviewed written 
procedures for sample collection and 
analytical methods 
Documentation of program changes 
Periodic calibration of instruments with 
standards traceable to the National Institute 
of Standards and Technology 
Equipment performance checks 
Routine yield determinations of radio­
chemical procedures 
Replicate samples to determine precision 
Analysis of blind duplicate and replicate 
samples 
Analysis of quality control standards in 
appropriate matrices to test accuracy 
Analysis of reagent blanks to verify that 
there is no radiochemical contamination 
during sampling or analysis 
Analysis of blind spike samples (samples 
contammg a known amount of a 
contaminant) to verify the accuracy of a 
measurement. 

7.2 LABORATORY 
INTER COMPARISON 

PROGRAMS 

General Information 

Radiological data reported in this document 
· were obtained from several commercial, uni­
versity, government, and government contractor 
laboratories, including the Idaho State Uni­
versity Environmental Monitoring Laboratory, 
the Radiological Measurements Laboratory, the 
INEL Research Center, the Radiological and 
Environmental Sciences Laboratory (RESL ), 
Quanterra, Inc., and Accu-Labs Research, Inc. 
These laboratories participate in a variety of 
programs to ensure the quality of their analyt­
ical data. 

Quality Assessment Program (QAP) 

The QAP is administered by the DOE Environ­
mental Measurements Laboratory (EML) in 
New York. EML prepares quality control 
samples containing various alpha-, beta-, and 
gamma-emitting nuclides in water, soil, air 
filter, vegetation, and tissue media and distri­
butes them to numerous DOE contractor 
laboratories throughout the country. The 
program is an interlaboratory comparison in that 
results from the participants are compared with 
the experimentally determined results of EML. 
EML issues QAP Reports twice per year in 
which the identities of participating labora­
tories, their results, and comparison to EML 
results are presented. Results from the QAP 
program are presented in the following tables 
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for four of the laboratories used during 1995 
(Tables 7.1-7.4). 

National Institute of Standards and 
Technology (NIST) 

RESL has participated for more than 20 
years in a traceability program administered 
through NIST. NIST prepares several alpha-, 
beta-, and gamma-emitting standards, generally 
in liquid media, for analysis by RESL. During 
previous years, RESL sent samples to other 
INEL contractors who voluntarily participated 
in the INEL Intercomparison Program. 

EPA Intercomparison Studies Program 

The EPA's Environmental Monitoring 
Systems Laboratory in Las Vegas, Nevada 
coordinates an intercomparison program for 
radionuclides in water. Several laboratories 
used by contractors performing environmental 
monitoring at the INEL, including Idaho State 
University and Quanterra, Inc., participate in 
this program. 

Other Programs 

INEL contractors participate in additional 
performance evaluation programs, including 
those adminstered by the International Atomic 
Energy Agency and the American Society for 
Testing and Materials. Where possible, con­
tractors use laboratories that are certified by the 
State of Idaho or certified by another state 
whose certification is recognized by the state of 
Idaho. 

USGS 

The USGS submits most ground-water 
samples requiring radioactive analyses to 
RESL. Samples requiring nonradioactive or 
organic analyses are submitted to the USGS 
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National Water Quality Laboratory in Arvada, 
Colorado, which has been certified by EPA 
Region 8 for constituents covered by the Safe 
Drinking Water Act. The INEL USGS Project 
Office personnel collect, process, and handle all 
samples according to guidelines specified in a 
written quality assurance plan for quality of 
water activities. Quality assurance samples 
submitted to RESL and the National Water 
Quality Laboratory consist of at least 10% of 
the total number of samples. Data quality is 
documented through the use of field logbooks, 

· strict chain-of-custody procedures, and a data 
verification program for analytical results. 

USGS Project Office personnel participate 
in the USGS's National Field Quality Assurance 
Program which measures the ability of field 
personnel to accurately measure pH, specific 
conductance, and alkalinity. Any deficiencies 
require retesting and, if necessary, corrective 
action. Technical reviews of the INEL Project 
Office water-quality program are conducted on 
two- to three- year intervals by personnel from 
USGS National Headquarters in Reston, 
Virginia; Regional Headquarters in Menlo Park, 
California; and District Headquarters in Boise, 
Idaho. Written notification of deficiencies are 
provided to the Project Chief, and corrective 
actions are required. 

Dosimetry 

To verify the quality of the environmental 
dosimetry program conducted by LITCO, the 
Operational Dosimetry Unit has participated in 
eight International Environmental Dosimeter 
Intercomparison Studies. The Operational 
Dosimetry Unit's results were within ±10% of 
the test exposure values on all intercompari­
sons. Verification of the environmental dosi­
metry program is through participation in the 
Measurement Quality Assurance Program every 
two years. 
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TABLE7.1 
ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) QUALITY ASSESSMENT PROGRAM RESULTS 

FOR RADIOLOGICAL MEASUREMENTS LABORATORY (RML) [1995] 

RML EML• 

:·•·/~;.~'!'<' '·~ • ,.ll•fl.iolj~!df 
>,~,A,•<~ ',~< <</ ><.J::-<•<<V:<;,·,' :< ·.··'.•.y.:.··.:'.:.I .• ~.•·• .. •· ;.;;.;"·"·'"·,! .. 11: .. ,. !!t,.,.,"'-''.·.·.·.· ... ·.'•.Y, •. :~.l.ye . , ·• .. · .E~o,r ., .........•. ~. " ", ,,tr,('°''"'g~~ .. ~·C(~,., ' ~ ' _,,;",,·>> ";.-'._;';'>~<:< ';> "<<,:<<",' t .-,-,~ ,_;'.'>'• -

Afr Bq/filter Gross alpha 4.0 0.3 3.2 0.2 1.24 0.13 
Gross beta 2.8 0.4 1.9 0.1 I.51 0.24 

s.Mn 4.1 0.3 4.7 0.5 0.87 0.11 
51Co 10.1 0.7 12.70 0.13 0.80 o.06 
WCo 3.3 0.3 3.8 0.4 0.88 0.12 
11~Sb 9.5 0.7 9.4 0.9 1.01 0.13 
114Cs 5.6 0.4 5.8 0.6 0.97 0.12 
mes 4.6 0.3 5.3 0.5 0.87 0.10 
144Ce 64 5 91.2 0.9 0.70 0.06 

Soil Bq/kg "°K 352 33 384 28 0.92 0.11 
""Sr 13 3 II 2 1.15 0.31 
mes 294 22 266 4 1.11 0.08 
lJ!Pu 37 2 32.0 0.6 1.15 0.07 
l'"ru 7.2 0.5 6.8 0.4 1.06 0.11 

1"Am 2.7 0.3 3.20 0.8 0.85 0.22 
11•u 32.9 2.0 Jo.3 1.s t.09 o.o9 
nsu 1.7 0.2 1.59 0.08 1.08 0.15 
211u 32.2 2.0 31.6 t.3 1.02 0.08 

Vegetation Bq/kg 4°K 1070 87 1030 8 1.04 0.08 
60Co 9 2 10 2 0.92 0.24 
""Sr 585 48 512 53 1.14 0.15 

117Cs 125 10 117 3 1.07 0.09 
Water Bq/L Gross alpha 1330 89 1340 40 0.99 0.07 

Gross beta 1070 168 653 19 1.64 0.26 
3H 53 13 60.3 2.3 0.88 0.22 

s.iMn 47 4 43.5 2.1 1.08 0.11 
11Fe 116 3 119 6 0.98 0.05 
60Co 209 15 196 4 1.07 0.08 
'"'Sr 2.1 0.2 2.4 0.2 0.88 0.12 
me.~ 92 6 83.5 1.8 1.10 0.08 
mes 85 6 76.8 2.3 I.II 0.08 
!)~Pu 0.64 0.05 0.59 0.05 1.08 0.12 

241 Am 1.37 0.09 1.33 0.07 1.03 0.09 
µg/mL 23•u 0.39 o.04 0.37 0.01 1.05 0.11 

~·· ~.-. -~~-. ·~~,,~..,.,..~-. -. -. ~. -. 

1

:.I!~~r··~. __ _ q.20;sepie'mb~r,Dii~~~ta;~n ··:·c~-.-0_.2_0_,-.~~-.-. ~~~o,,,.01.,_'-:~c~~'~·o"'2c,_,_•~~o~.-'6-·-

Afr Sq/filter Gross alpha 3.5 0.2 3.3 0.3 J .06 0.1 J 
Gross beta 2.3 0.6 I.I 0.1 2.05 0.57 

~4Mn 4.4 0.4 5.3 0.3 0.82 0.09 
"Co 11.1 0.8 14.7 0.6 0.76 0.06 
""Co 28.0 2.0 32.6 1.0 0.86 0.07 
106Ru 15.3 1.4 17.0 1.4 0.90 0.11 
'"isb 106 0.8 11.4 0.4 0.93 0.08 
11'cs 16.4 1.2 17.9 0.5 0.92 0.01 
rncs 5.7 0.4 7.3 0.5 o.79 o.08 
1••ce 36.0 3.0 52.1 5.0 o.69 o.09 

Soil Bq/kg '"K 416 50 377 16 1.10 0.14 
"°Sr 6.3 1.0 7.8 0.3 0.81 0.13 

1ncs 215 17 207 I.I J.04 0.08 
Vegetation Bq/kg '"K 358 59 352 8 1.02 0.17 

60Co 7.0 2.0 9.2 0.3 0.76 0.22 
""Sr 580 14 587 36 0.99 0.07 

t-~~~-·~~~~-c--o-~~~~-,'""C~'~~~~~1~05~~~--~~-c9c-~~~~-9~7~~~~~~-2'"=~~--~--~'~·0~8~~~~0~.l~O~-I 
Water Bq!L "Mn 49 4 44.9 0.7 1.09 0.09 

"''Co 204 IS 196 1.4 1.04 0.08 
""Sr 1.70 0.09 2.00 0.04 0.85 0.05 

'
17Cs 81 6 75.2 0.6 1.08 0.08 

21 'Pu 1.22 0.07 1.41 0.10 0.87 0.08 
!J')Pu 0.24 0.02 0.27 0.03 0.88 0.13 
2
'

1Am 1.59 0.11 1.95 0.08 0.82 0.07 
µglmL 2i•u o.34 o.04 o.306 0.003 i.11 0.13 

21111 0 1.<; 0.03 031 0.02 1 11 n 11 
The EML value is the mean of replicate determinations for each radionuclide. The EML error i.~ the standard error of the mean. 
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TABLE7.2 
ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) QUALITY ASSESSMENT PROGRAM 

RESULTS FOR INEL RESEARCH CENTER (IRC) [1995] 

!RC EML' 1n~~==t 

••9:;~!~1¥~·"<~f J1~,;::;.;,,,~.~!~\!fo~:;;·2~vr~\l~p,;~ .. li'V• :c:<>2!~I!v;<s· :;• •:·~·~: .,,, •• ,, .• ·~Wit\''''";~ .... ··•· 
4.7 0.5 0.79 0.11 

57Co 9.1 0.7 12.7 0.1 0.72 0.05 
"°Co 3.0 0.3 3.8 0.4 0.79 0.11 
JllSb 8.6 0.9 9.4 0.9 0.92 0.13 
13"Cs 5.2 0.5 5.8 0.6 0.91 0.13 
1ncs 4.2 0.4 5.3 0.5 0.79 0.11 
1.WC:e 63 10 91.2 0.9 0.70 0.11 

Soil Bqlkg 40K 436 164 384 28 1.14 0.44 
117Cs 279 21 266 4 1.05 0.08 
231Pu 33 5 32.0 0.6 I.03 0.15 
n 9Pu 7.0 0.1 68 0.4 1.03 0.07 

241Am 2.4 0.5 3.2 0.8 0.74 0.23 
Vegetation Bq/kg 40K 1240 293 1030 8 1.20 0.29 

"°Co 9.5 3.0 9.6 1.7 0.99 0.36 
ll'Cs 127 23 117 3 1.09 0.20 

Water Bq/L l 4Mn 51.2 4.7 43.5 2.1 1.18 0.12 
"°Co 227 17 1% 3 l.16 0.09 
90Sr 2.2 0.7 2.4 0.2 0.92 0.29 

11•cs 98 s 84 2 1.17 0.10 
117Cs 88 7 77 2 1.14 O.IU 
2J9Pu 0.66 0.11 0.59 0.05 1.12 0.21 

241 Am 1.55 0.29 1.33 0.07 1.17 0.23 
µg/mL 134U o.37 0.15 o.37 0.01 0.99 0.40 

1.28 0.51 
:·.;_,-. :-.· 

0.81 0.06 

h~ . .-~=-,-.~ .. ~~.-;~~·-··:"·~·"'{~,.~~Bq~/~fi~l~~,=~'7'"7.7:M?~u,,__~·'".-:'·"· ·'":\-,<~i'~~. c,,,,7:7:,;'C.~ ~;;;. ·"'Pf<"'"lfl6,"··"'.er"''°';jj"J"'t-·::;(rl{J":Orcjifji/='v1',(~ ~-:'(\>-'·::·:~. :'.·"_··:::; .. : .. :::,. ... :·'.~:::t··;~-:c-:._;~._,.c-.. -~. ,TC~ccrc77'"-?CC~?'i7'7cl 

7,6 

Soil Bqlkg 

Vegetation Bqlkg 

Water Bq/L 

"Co 10.4 0.6 14.7 0.6 
"°Co 27.1 0.6 32.6 1.0 
IClliRu 14.6 1.8 17.0 1.4 
iissb 10.0 0.6 I 1.4 0.4 
13'Cs 15.8 0.5 17.9 0.5 
mes 5.2 0.4 7.3 0.5 
14.lee 34.3 3.7 52. T 5.0 
-40K 433 16 377 16 

mes 233 207 
lliPu 18.9 2.2 17.5 0.9 
1)')Pu 5.7 1.0 5.2 O.l 
141Am 

Gross alpha 
Gross beta 

1.7 
353 

9 
106.0 

1460 
784 
52 

219 
J.66 

0.3 
2 
2 
0.6 

205 
102 

I 
3 
0.40 

1.8 
352 

9.2 
97 

1310 
410 
44.9 

196 
2.00 

0.1 

0.3 
2 

100 
40 

0.7 

0.04 
mes 82 I 75 I 
l:l!Pu 1.39 0.27 1.41 0.10 
?39Pu 0.27 0.08 0.27 0.03 

241 1 11.i;; n 1fl. In~ 

The EML value is the mean of replicate determinations for each radionuclide. The EML error is the standard error of the mean. 

0.71 0.05 
0.83 0.03 
0.86 0.13 
0.88 0.06 
0.88 0.04 
0.72 0.07 
0.66 0.10 
1.15 0.07 
1.13 0.01 
1.08 0.14 
1.10 0.19 
0.97 0.20 
1.00 0.02 
0.97 0.22 
1.09 0.02 
1.12 0.18 
1.91 0.31 
1.17 0.03 
1.12 0.02 
0.83 0.20 
1.09 0.01 
0.99 0.20 
0.99 0.32 
0.95 0 I" 
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TABLE7.3 
ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) QUALITY ASSESSMENT 

PROGRAM RESULTS FOR QUANTERRA, INC. [1995] 

°'''Plemt EML • 

·~s:1¥!''1~llh;;c A'.~'.~,~z; .,~.~.;~~m~~ '• ... . ,;;~~ii:wlN!i.iP.:::;•• ... ?"'11!': , ;; .. ~::;;,;,.:• .~~~!.,.;;c. .• ~ .: 
Ak Bq/filter 

Soil Bq/kg 

Vegetation Bqlkg 

Water Bq/L 

Bqlfilter 

µgtfilter 
Soil Bq/kg 

Vegetation Bq/kg 

Gross alpha 
Gross beta 

"Mo 
i1co 

"'Co 
•s, 
msb 
mes 
111cs 

14•ce 
"'Pu 
ll9Pu 

"'Am 
'"K 
•s, 
i:rics 
2l'Pu 
2)9Pu 

241Am 

'"K 
"'Co 
•s, 
ii' cs 
21•ru 
2l9Pu 

241Am 

Gross alpha 
Gross beta 

'H 
l•Mn 
"'Co 
•s, 
u.ics 
IJ7Cs 
2J')Pu 

rnAm 

Gross alpha 
Gross beta 

"Mo 
·
11Co 
"'Co 
'
10Sr 

"'"Ru 
i!isb 

"'Cs 
01cs 
'''Ce 
lJ•Pu 
Ho Pu 

2-1 1Am 
U total 

'"K 
"S< 
incs 
21 ~Pu 

lJ''Pu 

~"Am 

4.1 0.2 3.2 0.2 1.28 
1.64 0.08 1.9 0.1 0.89 
3.8 0.2 4.7 0.5 0.81 
8.5 0.2 12.7 0.1 0.67 
2.8 0.2 3.8 0.4 0.75 
0.38 
8.4 
4.53 
4.2 

59.5 
0.127 
0.054 
0.157 

404 
11.7 

312 
32.2 

7.3 
2.5 

1120 
9.4 

522 
132 

0.10 
1.09 
0.51 

1300 
723 

53.4 
53 

228 
3.1 

96 
94 

0.66 

0.05 
0.3 
0.02 
0.2 
1.4 
0.008 
0.004 
0.010 
II 
0.5 
3 
1.0 
0.5 
0.2 

19 
0.4 

48 
4 
0.01 
0.11 
0.01 

91 
36 

0.5 

4 
0.2 
2 

0.08 
0.% 0.14 
dl~pl~~etW~iJlihn ·.·· · 

3.32 0.03 
0.89 
4.7 

10.8 
28.4 

0.57 
14.8 
11. l 
15.2 
5.8 

36.6 
0.092 
0.083 
0.099 
4.82 

440 
8.10 

246 
17.4 
5.3 
23 
I 9 

428 
8.0 

123 
1.49 

0.02 
0.1 
0.3 
0.7 
0.06 
0.8 
0.4 
0.5 
0.1 
0.2 
0.006 
0.006 
0.006 
1.07 

II 
0.88 
6 
0.3 
0 I 
0.4 
0.0 

18 
0.9 
1.0 
0.67 

0.74 0.05 0.52 
9 I 0.90 
5.8 0.6 0.79 
5.3 0.5 0.79 

91.2 0.9 0.65 
0.122 0.004 1.04 
0.062 0.002 0.87 
0.177 0.003 0.89 

384 
11.3 

266 
32.0 

6.8 
3.2 

1030 
9.6 

512 
117 

0.09 
1.12 
0.70 

1340 
653 
60 
44 

196 
2.4 

84 
77 

0.59 
1.33 

3.3 
I.I 
5.3 

14.7 
32.6 

1.06 
17.0 
11.4 
17.9 
7.1 

52.1 
0.096 
0.093 
0.189 
4.30 

377 
7.81 

207 
17.5 
5.2 
1.8 
246 

352 
9.2 

97 
0.98 

28 
1.5 
4 
0.6 
0.4 
0.8 
8 
1.7 

53 
3 
0.02 
0.16 
0.05 

40 
19 
2 
2 
3 
0.2 
2 
2 
0.05 
0.07 

0.3 
0.1 
0.3 
0.6 
1.0 

0.04 
1.4 
0.4 
0.5 
0.5 
5.0 
0.002 
0.003 
0.006 
0.08 

16 
0.28 

0.9 
0.07 
0.1 
0.20 
8 
0.3 
1.9 
0.12 

1.05 
1.04 
1.17 
1.01 
1.08 
0.79 
1.09 
0.98 
1.02 
1.13 
1.13 
0.97 
0.73 
0.97 
Lil 
0.89 
1.23 
1.16 
1.29 
1.15 
1.22 
1.12 
0.72 

1.01 
0.80 
0.88 
0.74 
0.87 
0.54 
0.87 
0.97 
0.85 
0.80 
0.70 
0.96 
0.90 
0.52 
1.12 
1.17 
1.04 
1.19 
0.99 
1.03 
1.31 

1.22 
0.87 
1.27 
1.52 

0.12 
0.08 
0.09 
0.02 
0.09 
O.Q7 
0.09 
0.08 
0.09 
0.02 
0.07 
o.m 
0.06 
0.08 
0.14 
0.02 
0.03 
0.11 
0.20 
0.02 
0.18 
0.14 
0.05 
0.28 
0.17 
0.05 
0.07 
0.06 
0.03 
0.07 
0.03 
0.15 
0.04 
0.04 
0.16 
0.11 

0.09 
0.07 
0.05 
0.04 
0.03 
0.06 
0.08 
0.05 
0.04 
0.06 
0.07 
0.07 
0.07 
0.04 
0.25 
0.06 
0.12 
0.03 
0.05 
0.02 
0.24 

06 
0.06 
0.10 
0.03 
0.71 
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TABLE 7.3 (ConL) 
ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) QUALITY ASSESSMENT 

PROGRAM RESULTS FOR QUANTERRA,INC. [1995) 

!llulaterra wi.· 
Wlum lillila Badim111dld~ Yabil Emu: Yllw: Emir l!alil! 
Vegetation Bq/kg "'Arn 0.51 O.o7 0.53 0.04 0.96 

"'cm 0.37 0.01 0.43 0.01 0.85 
W•te< BqlL Gross alpha 1090 125 1310 100 0.83 

Gross beta 367 64 410 40 0.90 
'H 138 II 168 35 0.82 

"M• 60 0.6 44.9 0.7 1.34 
"'Co 234 9 196 I 1.19 
in cs 94 4 75.2 0.6 1.25 
Zllp.J 1.34 0.10 I.41 0.10 0.95 
'"Pu 0.31 0.04 0.27 0.03 1.14 

:141 "- ,,. "" , .. """ ""' 

The EML value is the mean of replicate determinations for each radionuclide. The EML error is the standard error of the mean. 

TABLE7.4 
ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) QUALITY ASSESSMENT PROGRAM RESULTS 

FOR RADIOLOGICAL AND ENVIRONMENTAL SCIENCES LABORATORY (RESL) [1995] 

BESL EMI.• 

. ~.~"'!') >''• ,Ym~. -;: •-'~~i!'~!\~I!~~. •· ~~Jp-~~ • ~!~~. .. ~'!"!!~ ··. •; 

Soil 

Vegetation 

Water 

Bq/filter 

µg/filter 

Bq/kg 

µg/filter 

Bqlkg 

Bqn.. 

"M• 
"Co 
"'Co 
•s, 

106Ru 
msb 
ii•cs 
ii' cs 
1"'Ce 
l•!Am 

2"u 
2l.'lu 

?J~u 

•K 
•JCsr 
mes 
lJllPu 

ll')Pu 

l4!Am 

lJ•u 
11.•u 
!.•8u 
'"K 
"'Co 
'!OSr 
mes 
ll'IPu 

l•lAm 

'H 
l-!Mn 

'·'Fe 
•co 
~s, 

117Cs 
ll~Pu 

'"Pu 
UIA~ 

4.2 0.7 5.3 
10.3 0.6 14.7 
28 l 33 

1.16 
14.0 
11.0 
15.1 
5.6 

34.0 
0.21 
0.060 
0.004 
0.059 

393 
9.0 

232 
18.2 

5.3 
1.7 

33 
1.4 

33 
329 

8 
568 
100 

0.85 
0.54 

153 
51.0 

123 
207 

2.1 
80 

1.37 
0.28 
'7< 

0.05 
5.0 
2.0 
0.9 
0.6 
4.0 
0.01 
0.003 
0.001 
0.003 

35 
3.0 

IO 
0.8 
0.3 
0.2 

0.1 
I. I 

50 
2 

15 
6 
0.07 
0.06 
6 
3.0 
2 
7 
0.2 
4 
0.06 
0.02 

""' 

1.06 
17.0 
ll.4 
17.9 
7.3 

52.1 
0.189 
0.052 
0.002 
0.053 

377 
7.8 

207 
17.5 

5.2 
1.8 

30 
1.5 

30 
352 

9.2 
587 
97 

0.98 
0.53 

168 
44.9 

IOI 
196 

2.00 
75.2 

1.41 
0.27 

'·°' 

0.3 
0.6 
I 
0.04 
1.4 
0.4 
0.5 
0.5 
5.0 
0.006 
0.001 
0.000 
0.002 

16 
0.3 
II 
0.9 
0.07 
0.1 
2 
0.2 
2 
R 
0.3 

36 
2 
0.12 
0.04 

35 
0.7 
4 

0.04 
0.6 

0.10 
0.03 
oo• 

The EML value is the mean of replicate detenninations for each radionuclide. The EML error is the standard error of the mean. 
~ RESL did not participate in the March distribution. 
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0.79 
0.70 
0.84 
1.09 
0.82 
0.97 
0.84 
0.77 
0.65 
1.11 
1.16 
2.00 
I.II 
1.04 
1.15 
1.12 
1.04 
1.03 
0.98 
I.I I 
0.96 
1.07 
0.94 
0.87 
0.97 
1.03 
0.87 
1.01 
0.91 
1.14 
1.22 
1.06 
1.05 
1.06 
0.97 
1.03 
o.~ 

-= ±!:. 
0.15 
0.03 
0.12 
0.18 
0.18 
0.03 
0.05 
0.05 
0.09 
0.19 
""7 

0.14 
0.05 
0.04 
0.06 
0.30 
0.18 
0.06 
0.10 
0.10 
0.06 
0.06 
0.32 
0.07 
0.10 
0.39 
0.05 
0.07 
0.06 
0.11 
0.10 
0.15 
0.08 
0.14 
0.22 
007 
0.07 
0.87 
0.14 __ 
0.19 
0.07 
0.05 
0.04 
0.10 
0.05 
0.08 
0.15 
0.0<; 



7.3 DATA PRECISION AND 
VERIFICATION 

Duplicate Sampling 

As a measure of the quality of data 
collected, both the Environmental Science and 
Research Foundation and LITCO used a 
variety of quality control samples of different 
media. Quality control samples include dupli­
cate samples (separate samples taken at the 
same time), split samples (two portions of a 
sample that are analyzed separately), and spike 
samples (samples to which a known amount 
of a contaminant is added). 

Both organizations maintained duplicate 
air samplers at two locations during 1995. 
The Foundation operated these samplers at 
Atomic City and Rexburg and the Lockheed 
samplers were at CPA and TAN (Table 7.5). 
Filters from these two samplers were collected 
and analyzed in the same manner as filters 
from regular air samplers. 

Chapter 7: Quality Assurance 

Independent Data Comparisons 

Another measure of data quality can be 
made by comparing data collected simul­
taneously by different organizations. In 1995, 
there were three organizations, the 
Foundation, LITCO, and the State of Idaho 
performing environmental surveillance in 
conjunction with the INEL. At three sampling 
locations, the distant location of Craters of the 
Moon and on the INEL at EFS and Van Buren 
Avenue, all three of these organizations col­
lected air monitoring data throughout 1995. 
Data from these three sampling locations for 
gross alpha and gross beta are shown in 
Tables 7 .6 and 7 .7. The three organizations 
maintain slightly different collection and 
analysis schedules. 

The Foundation also collects quarterly 
samples of drinking and surface water at five 
locations in the Magic Valley area jointly with 
the State Oversight Program. Table 7 .8 
contains results from analysis of 1995 samples 
from these locations. 
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1995 INEL Annual Site Environmental Report 

TABLE7.S 
COMPARISON OF DUPLICATE AIR MONITORING RESULTS '1995\ 

Environmental Science and Research Foundation Data 
II Gross Aloha 10·15 uCi/mLl' Gross Beta 10·15 uCi/mL \' 

~~ Rexburl! Atomic Ciiv Rexbur1> Atomic Citv 
Month !er Duolicate Samoler Duolicate Samoler Dunilcate Samnler Dunlicate 
Januarv 0.7 ± 0.5 1.1±0.6 0.7 ± 0.3 0.5 ± 1.1 26± 13 28± 18 29± 15 30 ± 15 
February 2.3 ± 2.4 1.6 ± 0.8 1.1 ±1.4 1.0 ± 1.0 29± 15 33 ± 15 37± 10 37 + 13 
March 1.1±0.9 0.8 ± 1.4 0.2± 0.8 0.6 ± 1.3 18 ± 6 24± 12 18±7 18 ± 8 
April 1.3 ± 2.2 1.4±1.2 0.8 ± 0.8 0.8 ±0.5 17 ±6 19± 7 25±19 18 ± 7 
May 1.3 ± 0.9 0.8 ± 1.9 0.9 ± 1.0 1.7 ± 0.9 20+8 19± 14 22± 11 20± 8 
June 1.0± 0.2 1.6 ± 1.6 0.9 ±I.I 1.3 ± 0.7 21 ±4 21 ±9 18 ± 1 23 ±7 
July 2.7 ± 0.7 2.2 ±0.8 2.3 ± 1.3 2.6 ± 1.3 28 ±6 27±5 29 ±5 30± 10 
Au2ust 1.9 ± 2.1 1.7 ± 0.9 2.2 ±I.I 2.0 ± 1.5 38±26 38±32 38±33 45 +47 
Seotember 1.6 ± 1.5 2.3 ± 2.0 2.7 ± 2.0 1.7. ± 1.8 32 ± 11 33 ± 8 30±5 33 ± 13 
October 2.5 ± 1.0 2.4 ± 1.5 1.5 ± 0.4 1.7± I.I 21 ±5 25 ±5 23 ±6 25 ±5 
November 1.8 ± 1.3 1.7 ± 1.5 1.6 ± 1.6 2.4 ± 1.2 28 ± 16 27± 13 29 ± 14 25 ± 18 
December 1.3 ± 1.8 1.7 ± I.I 0.9 ± 1.6 0.6 ± 1.5 30 ± 31 27 ±28 28 ±28 26± 36 

Annual 1.7 ± 0.3 1.6 ± 0.3 1.3 ± 0.3 1.4 ± 0.3 25 ±3 27 ±3 27± 3 27±4 
LITCOData 

Gross Aloha 10·" uCi/mL \' Gross Beta 1 10·" uCi/mL)' 
CFA TAN CFA TAN 

Month •amoler Duolicate Samoler Dunlicate Samnler Duolicate Samo I er Duolicate 
Januarv 0.1±1.4 0.2 ± 1.2 0.9± 1.4 0.3 ± 0.7 21±7 17 ± 7 22± 10 22±9 
Februarv 0.7 ± 2.7 1.0 ± 1.3 0.8 ± 0.8 1.1±0.7 32 ± 15 27 ± 13 30± 12 27 ± 15 
March 0.0 ± 0.9 0.1±1.9 1.4±0.7 0.0± 0.8 13 ± 6 13 ± 10 14 ±9 14 ± 7 
April 0.1±1.1 0.7 ± 1.5 0.7 ± 0.7 0.7 ±I.I 14±7 13 ±6 16±7 14+7 
May 0.6 ± 1.4 0.9 ± 0.9 0.4 ±0.9 0.5 ±I.I 15 ± 9 14 ± 10 16 ± 9 13 ± 12 
June 0.6 ± 2.0 0.2 ± 1.2 0.5 ± 1.0 0.2 ±I.I 16±4 12 ± 3 14±6 14 + 1 
July 1.6 ± 0.6 0.7 ± 1.2 0.7 ±0.5 1.2 ± 0.9 21±4 18 ± 7 22 ± 6 17 + 7 
Au2ust 1.3 + 2.7 0.6 + 0.3 0.5 ± 0.7 0.7 ± 1.8 20±7 22+5 22+6 21+7 
Seotember 0.9 ± 0.7 1.0 ± I.I I.I± 0.7 0.7 ±0.6 28 ±7 25 +2 24 ±7 22 ± 6 
October 0.7 ± 1.7 1.2 ± 0.8 0.1±0.8 0.6 ± 0.8 18 ± 2 16 ± 4 19 ±4 18 ± 6 
November 0.5 ± 2.4 0.4 ± 0.9 I.I ± 1.5 0.5 ± I.I 16 ±23 15 ± 15 25 ± 13 24 + 19 
December 0.3 ± 1.9 -0.2 ± 0.7 0.3 ± 1.3 0.1±1.6 24 ± 30 16 ± 12 28 ± 25 16 ± 6 

Annual 0.6 ±0.3 0.5 ± 0.2 0.7 ± 0.2 0.6 ± 0.2 20±3 17 ± 2 21±2 19 ± 2 . "' 
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Chapter 7: Quality Assurance 

TABLE 7.6 COMPARISON OF FOUNDATION (F), LITCO (L) AND STATE OF IDAHO (S) AIR MONITORING RESULTS 
(1995) 

GroBI Al ... a 110-11 11CVmLr 
Week Craters of tbe Moou EFS VBDBuren 
End Ina F L s F L s F L s 
1n 1.2 ± 1.2 0.4 + 2.0 -1 ±2 1.7 ± 1.3 0.4 + l.6 1±1 1.5 + 1.4 0.1 ±2.0 3+4 
1/13 0.7 ± 1.2 1.5 + 1.6 0.0 ± 2.3 0.3 ± 1.0 0.7 + 1.2 0.0 + l.9 1.6 + 1.7 1.1±1.6 2.1+3.5 
1/20 0.3 ± 0.7 -0.3 + 1.6 0.7 ± 2.5 0.7 ± 0.8 0.2± 1.4 0.3 + 2.1 0.2 + 0.7 -1.3± 1.6 -0.5 + 2.4 
1127 -0.7 ± 1.4 -0.6 + 1.2 0.7 ± 2.8 0.5 ± l.7 -0.1±1.2 -0.3 ± 1.7 0.2+ 1.3 -0.3 + 1.4 0.0 + 2.7 
213 -0.3 ± 1.2 0.7 + 1.4 -1.5± 1.8 0.6 ± 1.3 0.1±1.2 1.3 ± 2.3 1.8 + 1.8 0.9 + 1.6 -1.8 + 1.9 
2110 1.5 ± 1.7 -0.7 ± 1.6 2.2± 3.0 1.7 ± 1.6 2.3 ± 1.8 1.1±2.3 0.6 + 1.6 2.1±2.0 3.2 ± 3.8 
2117 0.0 ± 1.3 1.9 ± 1.8 -0.5 ± 2.0 0.5 ± 1.2 -0.2 ± 1.2 -0.3 ± 1.7 0.6 + 1.6 0.2± 1.6 2.1±3.5 
2124 1.1±1.3 1.0 ± 2.0 -1.0 ± 1.8 2.3 ± 1.3 -0.4± 1.4 1.1±2.3 0.1±1.0 -1.1±1.8 2.1±3.5 
3/3 3.3± 1.7 1.1 ± 1.6 0.2±2.5 1.7 ± 1.2 1.4 ± 1.4 2.6 ± 2.8 1.9 ± 1.6 1.0 ± 2.0 3.2 + 3.8 
3/10 -0.9 ± 1.4 0.1±1.4 1.2± 2.8 0.4 ± 1.4 0.4 ± 1.4 0.7 ± 2.1 -0.5 ± 1.6 0.3 ± 1.8 -0.5 + 2.4 
3/17 -0.I ± 1.1 0.9 ± 1.4 0.2 ± 2.5 1.2 ± 1.3 1.4 ± 1.4 0.7 ±2.1 -0.1±1.3 -0.1 + 1.6 -1.3 + 2.4 
3/24 0.3 ± 1.3 0.0± 1.6 0.5 ± 2.8 0.8 ± 1.3 -0.4 ± 1.4 -0.7 ± 1.5 0.4 ± l.5 -0.7 ± 1.8 -0.5 + 2.4 
3/31 -0.1 ±0.8 0.5 ± 1.6 0.0 ± 2.3 0.8 ± 1.1 ·-0.5 ± 1.4 0.7f2.1 1.6 ± 1.5 0.8 ± 1.8 2.1 + 3.5 
4n 1.3 ± 1.5 0.6 ± 1.8 1.2 + 3.0 2.4± 1.6 -0.4 + 2.2 1.6 + 2.6 2.4 ± 2.0 0.9 + 2.2 2.1+3.8 
4/14 NS" 0.0± 1.4 1.2±5.1 0.3 + 1.2 0.0 ± 1.0 0.1±2.1 -0.7 ± 1.3 2.0 ± 2.8 0.8 + 3.2 
4121 0.0 ± 1.1 0.9 + 1.8 2.5 + 3.8 0.7 ± 1.1 1.4+1.6 0.9 + 2.3 1.7±1.6 0.7 + 1.6 2.6 + 3.8 
4/28 0.1±1.4 0.6 ± 1.4 0.2 + 2.8 -0.4 ± 1.2 1.1+1.4 1.6 + 2.6 0.1±1.7 -0.1±1.6 0.2± 3.2 
515 0.7 ± 1.3 0.9 ± 1.6 2.5 ± 3.5 -0.1 + LO 0.4 ± 1.6 -0.5 + 1.7 -0.3 + l.2 0.7 ± 1.8 -1.3 +2.4 
5/12 0.0 ± 1.0 0.9 + 1.6 0.2±Z.8 0.8 ± 1.1 0.7 ± 1.6 -0.I ±2.1 0.8+ 1.3 1.6± 2.0 1.0 + 3.5 
5/19 -0.5 ± 1.2 1.2 + 1.6 2.7 ± 3.5 1.1 ± 1.5 0.2 ± 1.2 -0.5 ± 1.7 -0.1±1.5 -0.l+l.6 -0.2 ± 2.9 
5126 2.4 ± 1.6 1.3 ± 1.8 1.5 ± 2.5 1.6 ± 1.4 -0.7 ± 1.4 1.1±2.3 1.1±1.2 1.3 + 2.0 0.2 + 2.4 
6/2 0.6±0.9 1.1 ± 1.6 2.0 ± 4.6 0.9 ± 1.0 1.7± 1.4 0.5 ± 1.9 1.1±1.0 -0.3± 1.6 0.8 ± 2.9 
619 1.1 ± 1.0 0.7 ± 1.4 0.2 ± 2.5 -0.I ± 0.5 0.4 ± 1.4 -0.5±2.1 0.7 ±0.8 0.5 ± 1.6 1.3 + 4.3 
6/16 0.4 ± 1.0 0.0 + 1.4 0.2 + 2.5 1.2 + 1.2 0.3 + 1.4 0.9 +2.1 1.1+1.2 0.6 + 1.8 1.0 + 2.7 

6/23 0.3 ± 1.2 0.4 ± 1.4 NS -0.6 + 0.8 1.0 + 1.4 -0.7 + 1.3 0.6 + 1.3 0.5 ± 1.8 -0.8 + 2.7 
6/30 0.6±0.8 -0.1±1.4 0.2± 2.8 2.1+1.3 -0.2 + 1.4 -0.7 ± 1.3 1.5 + 1.2 0.3± 1.8 NS 
7n 2.9 ± 2.0 0.0 + 1.8 -0.2 ± 2.8 2.8 + 1.6 1.7 ± 1.8 -0.t + 1.5 2.0±1.5 2.1+2.2 -0.5 + 2.1 
7/14 1.5 ± 1.4 0.1+1.8 NS 1.0 + 1.2 0.5 + 1.6 0.5 + 2.3 3.1 ±2.0 2.1+2.2 2.1+3.2 
7/21 1.4 ± 1.2 1.5 + 1.8 -0.5 + 2.0 1.2 ± 1.1 0.0 + 1.2 0.5 ± 1.9 2.5 ± 1.7 -0.3 + 1.6 0.2 ± 2.7 
7/28 1.8 ± 1.3 1.1 ± 1.6 2.5 + 8.9 1.6 ± 1.2 1.4 + 1.4 -0.7 + 1.3 0.9 + 1.2 0.7+1.8 0.2± 3.2 
8/4 2.0 ± 1.4 2.2± 1.6 1.5 + 5.6 1.2+ LI 1.4 + 1.4 1.5 + 2.3 2.8 + 1.9 1.3 ± 1.8 -1.0+2.l 
8/11 2.0 ± 1.4 1.7 ± 1.6 1.0 ± 2.8 0.9 + 1.0 2.0 ± 1.6 0.1 + 1.7 0.8 + 1.2 2.1 ±2.0 -0.2 ± 2.4 
8/18 1.2 ± 1.1 0.9 ± 1.4 -0.5 ± 2.0 0.9 + 1.0 1.7 + 1.6 I.I +2.1 2.0+1.6 0.8± 1.6 0.8 + 2.7 
8/25 0.8 ± 1.0 0.0 + 1.4 -0.2± 3.8 1.2 + I.I -0.6 ± 1.4 -0.I + l.7 2.1+1.8 0.9 + 2.0 NS 
9/1 0.8 + 1.0 0.3 + 1.4 2.2 + 3.0 2.3 ± 1.5 0.3 + 1.0 -0.5 ± 1.5 2.5 + 1.8 1.5 + 2.0 0.8 ± 2.7 
9/8 1.5 + 1.4 NS 1.5 + 5.6 2.8± 1.6 NS 0.5 + 1.9 3.3 + 1.9 0.9 + 1.8 -1.0 + 1.9 
9/15 1.2+ 1.3 -0.6 ± 1.2 -0.2 ± 3.8 2.0± 1.4 NS 1.3 ± 2.3 1.4 + 1.4 2.6 + 2.2 1.3 + 2.9 
9122 2.0 + 1.5 2.0 + 2.0 NS 1.2±1.1 1.7 ± 1.6 0. I± 1.9 3.9 ±2.0 2.5 + 2.2 2.1±3.2 
9/29 2.1±1.4 1.1 ± 1.6 2.5 ± 3.0 2.2± 1.4 1.2 ± 1.2 1.8 ± 2.3 2.3 ± 1.5 1.0 + 1.6 LO+ 2.9 
10/6 0.6 + 1.0 0.2 + 1.4 0.7 ± 2.5 1.3 ± 1.2 0.5 ± 1.2 I. I± 2.1 0.4 ± 1.0 0.8 + 1.8 1.3 ± 2.9 
10/13 1.3 ± 1.6 0.6 ± 1.8 -0.5 + 5.8 0.4± 1.2 0.0 + 1.4 -0.5 + 1.5 0.1+1.4 0.2 + 2.0 -1.0±3.8 
10/20 0.4 ± 1.2 0.3 ± 1.8 1.5 ± 2.8 0.8 + 1.3 1.0 + 1.6 0.1±1.7 2.1±1.8 1.7 ±2.4 3.4 + 3.5 
10/27 0.8 ± 1.1 0.4 + 1.8 2.2 ± 2.8 3.1+1.7 0.4 ± 1.4 0.5 ± 2.3 2.0 ± 1.5 1.4 + 2.4 2.9 ± 4.3 
11/3 2.2 + 1.4 0.1+1.8 1.0 + 2.5 0.8 ± 0.9 0.6 + 1.4 0.9 + 2.3 2.2± 1.4 0.9 ± 2.0 1.6 + 3.2 
11/10 3.1±1.6 0.6 ± 1.6 2.0 + 3.0 1.1±0.9 1.5+1.4 0.9 ± 2.l 2.1±1.4 2.5 + 2.0 -0.2 + 2.4 
11117 1.1+1.0 0.6 + 1.6 2.2 + 3.0 1.8+1.l -0.8 + 1.0 -0.5 ± 1.5 1.0 ± 0.9 0.4 + 2.0 -0.8 + 2.4 
11/24 0.4 ± 1.4 0.2 + 1.6 -0.2 ± 2.5 1.4 + 1.6 0.8 ± 1.4 -0.l ± 2.1 2.6 ± 2.0 -0.3 ± 1.8 2.6 + 3.8 
1211 2.0± 1.7 0.5 ± 1.4 -0.7 + 1.5 1.4 ± 1.8 0.0 + 1.0 0.3 + 1.5 1.8 ± 1.8 1.5±1.8 0.0 + 1.9 
1218 0.8 + 1.2 0.2 ± 1.6 1.5 + 2.3 0.2±0.9 -0.2 + 1.2 0. l ± 1.7 2.8 ± 1.1 -0.7 + 1.8 0.0 + 2.1 
12/15 0.0 + 0.9 -0.8 + 1.4 1.0 ± 2.3 0.7 ± 0.9 -0.3 ± 1.2 0.9 ± 1.9 1.8 ± 1.2 0.0 + 1.8 0.2 + 2.4 
12/21 0.0 + 0.8 1.3 + 1.8 -0.7 ± 1.8 0.1±0.8 NS -0.1±1.5 0.1 ±0.8 0.0 + 1.8 1.8 + 2.7 
12128 1.5 ± 1.2 0.8± 1.6 1.2 ± 2.3 1.9±1.2 2.0± 1.6 2.2±2.3 2.1.± 1.3 0.6± 1.8 2.1±2.9 
• Analvtical result+ 2s, wheres renresent<> random analvtical uncertaintv. 
n No sample collected. 
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TABLE 7.7 COMPARISON OF FOUNDATION (F), LITCO (L) AND STATE OF IDAHO (S) AIR MONITORING 
RESULTS 119951 

llrou Beta lllt" uCl/mLr 
Week Cratera of tbe Moon EFS Van Buren 

End Ina F L s F L s F L s 
116 46 +6 24±4 53 + 18 39 ±6 21±3 36± 8 39±6 23±4 51+19 
1/13 31 ±6 17 ±3 58± 10 46±6 25±3 17 ±6 46±7 17 ±4 54± 13 
1120 16±4 12±3 23±8 16±3 12 + 3 17 ±6 12±4 14±4 35+11 
1127 36±5 26±4 -5 +3 39±6 29 ±3 43± 9 26±7 14±3 59 ± 13 
213 25±5 16± 3 20±8 27 ±5 18±3 21+8 29±5 21 +4 29± 11 
2/10 30±5 29±4 40± 10 33 ±5 33±4 23± 8 35±6 27 ±4 40± 11 
2/17 35±5 25±4 30±8 34±5 26±3 21+8 34 +5 26±4 32± 11 
2124 19±4 13±4 33± 10 29±5 21 ±4 24 + 8 27 +5 20±4 32± 11 
3/3 46±6 32±4 68± 13 46±6 40±4 41 ±9 49+7 36±4 67 + 13 
3/10 25±5 20±4 35± 10 31 ±5 26±4 32± 8 30±5 22 +4 32 +II 
3/17 16±4 9±3 17 ±8 16±4 10±3 13±6 16±4 13±4 24 +II 
3124 15±5 10±3 10±8 17±4 17 ±3 9±6 17 ±4 14±4 27 ± 11 
3131 22±4 10+3 18± 8 17 ±4 . 11 ±3 15 ±6 17 ±4 13±4 21+8 
4n 23±5 18 +4 30± 10 21 ±4 20±4 28 ±8 23±6 17 +4 38+11 
4/14 NS" 5±3 23± 13 15±4 7±3 11 ±6 16±4 12±6 16 + 8 
4/21 25 +5 18±4 28± 10 21 ±4 20± 3 13 ±6 21± 5 21 +4 29+ II 
4/28 24 + 5 17±3 28± 10 19±4 16±3 24±8 45±7 17 ±4 38 ± 11 
515 18± 3 9±3 10 + 8 10±4 14± 3 11 ±6 12±4 10± 3 0±5 
5/12 21±4 14+3 -3± 5 18±4 10±3 15 + 6 18±5 12 +4 5+8 
5119 13 +4 9±3 15± 8 17 ±4 5±2 8+6 18±5 10±3 8±8 
5126 32 + 5 23 +4 25 + 8 26 +5 23±4 17 ±6 28±4 20±4 27 + 8 
612 26 +5 19 + 3 23 +IO 23±4 17 + 3 11 ±6 21±4 20±4 16±8 
619 16 +4 12 +3 13 + 8 17 +4 18 +3 9±6 17±4 15±4 13± II 
6/16 20±4 13 + 3 23±8 22±4 14 + 3 11 ±6 18±4 12 ±4 19 + 8 
6123 21 +4 14±3 NS 20+4 12 +3 11 ±6 21±4 18±4 II+ 8 
6/30 19 ±4 18± 3 25+10 18±4 17 +3 15±6 27±5 19 ±4 NS 
7n 20±6 17 +4 56± 13 24±5 15 + 3 28± 8 21 +5 18 +4 54 +II 
7114 28±5 24 +4 NS 29±5 17 ±3 13±6 30±6 26 +4 19 +8 
7121 29±5 24±4 33± 10 27 ±4 20± 3 23 +6 28± 5 22 +4 38 + 11 
7128 31 +5 24+4 46±25 34±5 NS 17 + 6 37±6 33 +4 24 + 11 
8/4 29+5 18±4 28± 15 29±5 21±3 15±6 28±6 23±4 38± 11 
8/11 34±5 17 + 3 23±8 27 ±4 23±4 21 ±6 28±5 26±4 24± 8 
8/18 26±5 22 + 3 18± 8 29±5 20± 3 23±6 33±6 24+4 32 + 8 
8125 29+5 16±3 5± 10 27 ± 5 29±4 13±6 31 ±7 23±4 NS 
9/1 36+6 28±4 38± 10 66±7 20± 3 23± 8 73±9 28±4 35± 11 
9/8 34± 6 NS 38± 15 28±5 NS 17 ± 6 29±6 28±4 27 + 8 
9115 34±6 21 ±4 20± 13 32± 6 NS 19±6 31 ±6 24±4 32± 8 
9/22 41± 7 30±4 NS 42±6 24± 3 23±6 40± 7 35±4 38+11 
9/29 31 ±5 32±4 30± 10 35±6 29 ±4 28± 8 34±6 29 ±4 32 + 8 
10/6 15 +4 16±3 15 + 7 21 ±4 17 ± 3 II +5 22 +4 19 +4 18 + 8 
10/13 22 + 4 16+4 34 + 18 22 +4 18±3 16±6 18±4 22±4 54± 16 
10120 26± 5 19 +4 22 + 8 27 +5 27±4 16±6 24 ... 5 19 +4 26 + 9 
10127 18 ±4 13 ± 3 15 ± 7 21±5 16±3 16± 7 20±5 19 + 4 22± 11 
I 1/3 23±4 19±4 24± 8 37 ±5 27 ±4 22± 7 29 + 5 25 +4 27 + 9 
11/10 33 ±5 23 ±4 33± 9 35±5 28±3 21+7 27 ±5 23±4 37 +IO 
11/17 17 ±4 8±3 12±7 19±4 8±2 12±6 22±4 12±4 13± 8 
11124 32± II 22 + 3 31±10 40± 10 34±4 34± 8 30± 11 23 +4 36 + 11 
12/I 41±11 9+3 24± 12 31±11 8±2 15±10 28± II 17 ±4 26 + 14 

12/8 17 ±5 13± 3 17± 14 10±4 II ±3 5± 12 16±5 17 ±4 10± 15 
12/15 19±6 15±3 17 ± 14 26±5 21±3 20± 11 24±5 14±4 25 + 16 
12122 21 ±5 20±4 23± 14 19 ±5 NS 22 + 12 21 ±5 15±4 38 + 17 
12129 36± 6 37 +4 46± 15 57 ±6 61 ±4 37+12 44±6 53 + 6 62 + 17 
• Analvtical result+ 2s, wheres reoresents random analvtical uncertaintv. 

' " No samnle collected. 
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TABLE7.8 
COMPARISON OF FOUNDATION AND STATE OF IDAHO WATER MONITORING RESULTS 

11995) 
Gross Alpha Gross Beta Tritium 

110·• uCi/mL)• 110·• uCi/mL)' 110·' 11Ci/mL)' 
Location Date Foundation State Foundation State Foundation State 

Minidoka 
02/95 2+3 0+2 1±2 2+2 200 ± 170 O+ 170 
05/95 1+3 1+2 1±2 2+2 240 ± 160 100 + 160 

(Drinking 08/95 I+ 3 -5±4 3+2 3+2 0+ 160 -20 + 120 
Water) 

11/95 -3 +4 1+5 3+2 5+2 30+ 90 O+ 90 

Shoshone 
02/95 2±3 3±3 2±2 1±2 80 + 170 120 + 170 
05/95 1±2 1±2 I± I 5±2 370 ± 160 100 ± 160 

(Drinking 08/95 3+4 I + 5 3±2 1±2 O+ 160 110 + 120 
Water) 

ll/95 4+5 5+6 3+2 3+2 -80 ± 110 0+90 
Bill Jones 02/95 I+ 2 2+2 '5 +2 I +I -100 + 170 30 + 160 
Hatchery 05/95 0±2 1+2 3+2 5+2 250+ 160 0± 160 
(Surface 08/95 4+3 1+2 2+ 2 2± 2 0± 160 20 + 120 
Water) 11195 0±4 -I+ 4 3+2 4+2 0+90 0+90 
Clear 02/95 1±2 3+3 4+2 4+2 -360+ 160 10 ± 160 

Springs 05195 4+5 O+l 12 + 2 2 + l -160+ 160 100+ 160 
(Surface 08/95 4+4 -I + 5 2+2 3+2 O+ 160 -20 ± 120 
Water) ll/95 1±5 -2 + 5 6+2 -1 + 2 10+90 100 + 90 
Alpheus 02/95 2±3 1±3 3± 2 5±2 60 ± 170 120 + 170 
Spring 05195 0+3 2±3 7±2 8±2 270 + 160 200 + 160 

(Surface 08/95 2+4 -2 + 5 6±2 10±2 -10 + 160 70 + 120 
Water) 11195 1 + 4 4+7 2+2 7+2 100 + 90 100 + 90 

a Result± 2s, wheres is the random analytical uncertainty. 
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APPENDIX A 
ENVIRONMENTAL STANDARDS AND REGULATIONS 

The following environmental standards and 
regulations are applicable, in whole or in part, 
on the INEL or at the INEL boundary. 

U.S. Environmental Protection Agency, 
"National Primary and Secondary Ambient Air 
Quality Standards," 40 CPR 50, 1995. 

U.S. Environmental Protection Agency, 
"National Emission Standards for Hazardous 
Air Pollutants," 40 CPR 61, 1995. 

U.S. Environmental Protection Agency, 
"National Interim Primary Drinking Water 
Regulations," 40 CFR 141, 1995. 

U.S. Environmental Protection Agency, 
"Hazardous Waste Management System: 
General," 40 CPR 260, 1995. 

U.S. Environmental Protection Agency, 
"Identifying and Listing of Hazardous Wastes," 
40 CFR 261, 1995. 

U.S. Environmental Protection Agency, 
"Standards Applicable to Generators of 
Hazardous Waste," 40 CFR 262, 1995. 

U.S. Environmental Protection Agency, 
"Standards Applicable to Transporters of 
Hazardous Waste," 40 CPR 263, 1995. 

U.S. Environmental Protection Agency, 
"Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage and 
Disposal Facilities," 40 CFR 264, 1995. 

U.S. Environmental Protection Agency, 
"Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 

Storage and Disposal Facilities," 40 CFR 265, 
1995. 

U.S. Environmental Protection Agency, 
"Interim Standards for Owners and Operators of 
New Hazardous Waste Land Disposal 
Facilities," 40 CPR 267, 1995. 

Department of Health and Welfare, State of 
· Idaho, "Rules and Regulations for the Control 

of Air Pollution in Idaho," 1972, as amended 
through May 1990. 

Department of Health and Welfare, State of 
Idaho, "Idaho Regulations for Public Drinking 
Water Systems," 16.01.8000-16.01.8999, 
October 1993. 

The Derived Concentration Guides (DCGs) 
are based on the DOE standard• and have been 
calculated using DOE models and parameters 
for internalb and external' exposure. These are 
shown in Table I. The most restrictive guide is 
listed when there is a difference between the 
soluble and insoluble chemical forms. The 
DCGs consider only the inhalation of air, the 
ingestion of water, or submersion in air. The 
principal standards and guides for release of 
radionuclides at the INEL are those of DOE 
Order 5400.5, entitled "Radiation Protection of 
the Public and the Environment." The DOE 
standard is shown in Table II along with the 
EPA standard for protection of the public, 
airborne pathway only. 

• U.S. Department of Energy Order 5400.5, "Radiation Protection of 
the Public and the Environment", January 7, 1993. 

b U.S. Department of Energy, Internal Dose Conver.;ion Factors for 
Caku/ation of Dose to the Public, DOE/EH-0071, July 1988. 

< U.S. Department of Energy, External Dose Convetslon Factors for 
Cakulaffon of Dose to the Public, DOE/EH-0070, July 1988. 
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' 

b 

' 
d 

Ambient air quality standards are shown in 
Table ill. Water quality standards are 

dependent on the type of drinking water system 
sampled. Table N is a partial list of maximum 

contaminant levels set by the EPA for public 
community drinking water systems in 40 CPR 
141. 

TABLE I 
DERIVED CONCENTRATION GUIDES FOR RADIATION PROTECTION 

Derived Concentration Guide• Derived Concentration Guide• 
<uCi/mL) fuCi/mL) 

B,adiQDll&<Jids; In.Air In Wat1:1: E,adjQDJ.!dide InAiI: Ia Wats:r 
Gross Alphah 2 x 10-14 3 x 10-8 1291 7 x 10-11 5 x 10-7 

Gross Beta' 3 x 10-12 1x10-7 1311 4 x 10-10 3 x 10-• 
3H 1 x 10-7 2 x 10-3 1321 4 x 10-8 2 x 104 

14c 5 x 10-7 7 x 10-5 1331 2 x 10-9 1 x 10-5 

24Nact 4 x 10-9 1 x 104 1351 1 x 10-8 7 x 10-5 

41Ar 1 x 10-8 
- 131mxe 2 x 10-• -

51cr 5 x 10-8 1 x 10-3 133Xe 5 x 10-7 
-54Mn 2 x 10-9 5 x 10-5 mmxe 6 x 10-7 
-

5sco 2 x 10-9 4 x 10-5 135Xe 8 x 10-s -
•oco 8 x 10-11 5 x 10-• mmxe 5 x 10-8 

-
•5zn 6 x 10-10 9 x 10-• 138Xe 2 x 10-8 

-
85Kr 3 x 10-6 - 134Cs 2 x 10-10 2 x 10-• 

85mKr 1 x 10-7 
-

137Cs 4 x 10-10 3 x 10-• 
87Kr 2 x 10-8 

-
138Cs 1 x 10-7 9 x 104 

88Kr 9 x 10-9 
- " 9Ba 7 x 10-8 3 x 104 

BBctRb 3 x 10-8 8 x 104 14°Ba 3 x 10-9 2 x 10-5 

89Rb 3 x 10-7 2 x 10-3 141Ce 1 x 10-9 5 x 10-5 
89Sr 3 x 10-10 2 x 10-5 144Ce 3 x 10-11 7 x 10-• 
90Sr 9 x 10-12 1 x 10-6 238pu 3 x 10-14 4 x 10-8 
91my 4 x 10-7 4 x 10-3 239Pu 2 x 10-14 3 x 10-8 

95Zr 6 x 10-10 4 x io-5 240Pu 2 x 10-14 3 x 10-8 

99mTc 4 x 10-7 2 x 10-3 241Am 2 x 10-14 3 x 10-s 
103Ru 2 x 10-9 5 x 10-5 

106Ru 3 x 10-11 6 x 10-6 
125Sb 1 x 10-9 5 x 10-5 

Derived concentratration guides (DCGs) are from DOE Order 5400.5 and are based on an effective dose 
equivalent of 100 mrem/yr. 
Based on 241Am, 239Pu, and 240Pu. 
Based on the most restrictive beta emitter ('"Ra). 
Submersion in a cloud of gas is more restrictive than the inhalation pathway. 
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TABLE II 
RADIATION STANDARDS FOR PROTECTION OF THE PUBLIC IN THE 

VICINITY OF DOE FACILITIES 

Effective Dose Equivalent 

mrem[yr mSv/yr 

DOE Standard for routine DOE activities " 100 1 
(all pathways) 

EPA Standard for site operations 10 0.1 
(airborne pathway only) 
a The effective dose equivalent for any member of the public from all routine DOE operations including 

remedial activities and release of naturally-occurring radionuclides shall not exceed this value. Routine 
operations refers to normal, planned operations and does not include accidental or unplanned releases. 

TABLE III 
AMBIENT AIR QUALITY STANDARDS 

Type of 
Pollutant Standard" Sampling Period EPA rug/m3>" 

S02 s 3-hour average 1300 

p 24-hour average 365 

p Annual average 80 

N02 S&P Annual average 100 

s 24-hour average 150 

Total Particulates' S&P Annual average 50 
a National primary (P) ambient air quality standards define levels of air quality to protect the public health. 

Secondary (S) ambient air quality standards define levels of air quality to protect the public welfare from 

b 
any known or anticipated adverse effects of a pollutant. 
The State of Idaho has adopted these same ambient air quality standards. 

' The primary and secondary standard to the annual average applies only to "particulates with an 
aerodynamic diameter less than or equal to a nominal I 0 micrometers. " 
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TABLE IV 
MAXIMUM CONTAMINANT LEVELS FOR NONTRANSIENT 

NONCOMMUNITY DRINKING WATER SYSTEMS 

Gross alpha 
Gross beta 
Manmade radionuclides 

Nitrate (as N) 
Fluoride 
Trihalomethanes (Chloroform) 
Carbon Tetrachloride 
Tetrachloroethylene 
Toluene 
1, I, I-trichloroethane 
Trichloroethylene 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

1.5 x 10-s µCi/mL 
5.0 x 10·8 µCi/mL 

Concentrations resulting in 4 mrem total body 
or organ dose equivalent 

10.0 mg/L 
4.0mg/L 
O.lOOmg/L 
0.005 mg/L 
0.005 mg/L 
1.000mg/L 
0.200mg/L 
0.005 mg/L 
0.05 mg/L 
2.0 mg/L 
0.005 mg/L 
0.10 mg/L 
0.05 mg/L 
0.002 mg/L 
0.05 mg/L 
0.05 mg/L 



APPENDIXB 
STATISTICAL METHODS USED 

FOR THE ENVIRONMENTAL SURVEILLANCE 
PROGRAM 

Relatively simple statistical procedures are 
used to analyze the data from the INEL 
environmental surveillance program. Environ­
mental Surveillance Program personnel initially 
review field collection information and 
analytical results to determine whether there 
are identifiable errors that would invalidate or 
limit the use of the results. Examples of these 
might be power outages at air sampler 
locations, tom membrane filters, or evidence of 
laboratory cross-contamination. Data that pass 
this initial screening are then evaluated for 
statistical significance with respect to 
laboratory analytical uncertainties, sample 
locations, reported releases from INEL 
operations, meteorological data, and worldwide 
events that might conceivably have an effect on 
the INEL environment. 

For radiological data, individual analytical 
results are presented in this report with plus or 
minus (±) two analytical standard deviations 
(2s), where all analytical uncertainties have 
been estimated, and "s" is an estimate of the 
population standard deviation "a." Many of 
the results were less than or equal to 2s (and, in 
fact, some were negative), which means that 
they were below the minimum detectable 
concentration. For example, in gamma spectro­
metric analyses, a given radionuclide is not 
considered detected unless the net count in the 
peak is greater than three times its estimated 
analytical uncertainty (3s). If the result lies in 
the range of two to three times its estimated 
analytical uncertainty (2s to 3s), and assuming 
that the result belongs to a Gaussian 
distribution, detection of the material by the 
analysis may be questionable because of 
statistical variations within the group of 

samples. If the result exceeds 3s, there is 
confidence that the material was detected (or, 
that the radionuclide was present in the 
sample). 

A deliberate search for specific nuclides 
can be made and results reported, but such 
results might include negative values or small 
positive values where the result is less than or 
equal to 2s. Analyses with results in the 
questionable range (2s to 3s) are published in 
this report with the understanding that there is 
some doubt as to whether the material was 
actually present. 

There are many factors that can influence 
the result to some degree, and these factors are 
considered and included in the methods used to 
determine the estimated uncertainty of the 
measurement. Uncertainties in measurements 
near the minimum detectable concentration are 
primarily caused by counting statistics. For 
low concentrations near the minimum detect­
able concentration, the uncertainty in the 
measurement is nearly equal to the measure­
ment itself, and the lower limit of the range of 
the measurement approaches "zero." Such a 
result might not be very reliable because the 
uncertainty is only an estimate and the actual 
probability distribution of the results is not 
usually known. In reality, the material being 
measured may not actually be present in the 
sample. Therefore, when analytical results 
show a measurement very near the minimum 
detectable concentration, statistical tools, mete­
orological data, and Site release information 
are all considered when interpreting and 
evaluating the results. 

Arithmetic means were calculated using 
actual assay results, regardless of their being 
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above or below the minimum detectable 
concentration. The uncertainty of the mean, or 
the 95% confidence interval, was determined 
by multiplying the standard deviation of the 
mean (also called the standard error of the 
mean) or s/(n)112 by the t<o.os> statistic. Means 
for which the 95% confidence interval does not 
include zero were assumed to indicate detect­
able amounts of activity. In situations where 
the analytical results of a group of samples are 
near the minimum detectable concentration, the 
95% confidence interval for the mean may not 
include zero and thus appears to be statistically 
significant even though, on the basis of the 2s 
to 3 s criterion, it is doubtful that any individual 
sample contained detectable radioactivity. 

Geometric means were calculated by 
summing the natural logarithms (In) of the 
positive analytical results, dividing by the 
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number of samples (n), and then transforming 
the quotient. If the result was either a negative 
number or a zero, the In of the smallest 
positive, nonzero measurement in the group 
was used. The 95% confidence interval was 
determined by multiplying the standard 
deviation of the geometric mean by the tc0051 

statistic and then transforming the result. The 
actual interval is determined by dividing the 
transformed mean by the transformed 95% 
confidence interval term for the lower limit, 
then multiplying the mean by the confidence 
interval term for the upper limit. 

Unpaired !-tests were used to determine 
whether the annual means for the INEL or 
boundary stations were greater than the annual 
means for the distant stations. All statistical 
tests used a level of significance of 5% 
(a = 0.05). 
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