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EVALUATION AND ACCEPT' -'CE CRITERIA IN NUREG-1757

Shieldalloy Metallurgical Corporation Decommissioning Plan (Rev. 1)
C

Topic Acceptance Criterion

Location Comments
. . . .(Section No.)

Chapter I - Executive Summary The name and address of the licensee or owner of the site; 1.1

The location and address of the site; 1.1

A brief description of the site and immediate environs; 1.2

A summary of the licensed activities that occurred at the site, including the 1.3
number and type of license(s); when the facility began and ceased using
licensed material, and the types and activities of licensed material
authorized and used under the license(s);

The nature and extent of contamination at the site; 1.4

The decommissi6ning objective proposed by the licensee (i.e., restricted or 1.5
unrestricted'use);

The DCGLs for the site, the corresponding doses from these DCGLs, and 1.6
the method by which the DCGLs were determined;

A summary of the ALARA evaluations performed to support the 1.7
decommissioning;

If the licensee requests license termination under restricted conditions, the 1.8 Licensee is requesting license amendment
iestrictions the licensee intends to use to limit doses as required in 10 CFR
20.1403 or 20.1404, and a summary of institutional controls and financial
assurance arrangements for the site;

If the licensee requests license termination under restricted conditions, or 1.9 Licensee is requesting license amendment
using alternate criteria, a summary of the public participation activities
undertaken by the licensee to comply with 10 CFR 20.1403(d) or.
20.1404(a)(4);

The proposed initiation and completion dates of decommissioning; 1.10

Any post-remediation activities (such as groundwater monitoring) that the 1.5 Licensee is requesting license amendment
licensee proposes to undertake prior to requesting license termination;

A statement that the licensee is requesting that its license be amended to
incorporate the DP.

1.11 Licensee requests license be amended to
authorize implementation of DP,

including amendment of SMB-743 as a
LTC license

____ ___ ____ ___ ____ ± I



Topic Acceptance Criterion

Location
(Section No.)

Commnents

Chapter 2 - Facility Operating History - .

Section 2.1 License The chemical forms of the radionuclides authorized and used under the 2.1
Number/status/authorized Activities current license;

Detailed description of how the radionuclides are currently being used at 2.1 Section 2.2 also notes activities
the site; authorized by license have ceased

The location(s) of use and storage of the various radionuclides authorized 2.1
under current licenses;

A scale drawing or map of the building or site and environs showing the 2.1 Aerial photo in Fig. 18.1, also Figs. 18.2
current locations of radionuclide use at the site; and and 18.3

A list of amendments to the license since the last license renewal. 2.1

Section 2.2 License History The radionuclides and maximum activities of radionuclides authorized and 2.2
used under all previous licenses;

The chemical forms of the radionuclides authorized and used under all 2.2
previous licenses;

A detailed description of how the radionuclides were used at the site; 2.2

The location(s) of use and storage of the various radionuclides authorized 2.2 Figure 18.2
under all previous licenses as described in 10 CFR 30.35(g), 40.36(f),
70.25(g), 72.30(d); and

A scale drawing or map of the site, facilities and environs showing previous 2.2 Figure 18.2
locations of radionuclide use at the site as described in 10 CFR 30.35(g),
40.36(f), 70.25(g), 72.30(d). .

Section 2.3 Previous Decommissioning A list or summary of areas at the site that were remediated in the past; 2.3
Activities

A summary of the'types, forms, activities and concentrations of 2.3
radionuclides that were present in previously remediated areas;

The activities that caused the areas to become contaminated; 2.3

The procedures used to remediate the areas and the disposition of 2.3
radioactive material generated during the remediation;

A summary of the results of the final radiological evaluation of the 2.3
previously remediated area, including the locations and average
radionuclide concentrations in the previously remediated areas;

c ( (_



Topic

C
Acceptance Criterion

C Location
(Section No.)

Comme_

A scale drawing or map of the site, facilities, and environs showing the 2.3
locations of previous remedial activity.

Section 2.4 Spills A summary of areas at the site where spills (or uncontrolled releases) of 2.4 Not applicable (n.a..)
radioactive material occurred in the past;

The types, forms, activities and concentrations of radionuclides involved in n.a.
the spill or uncontrolled release,

A scale drawing or map of the site, facilities, and environs showing the n.a.
locations of spills.

Section 2.5 Prior Onsite Burials A summary of areas at the site where radioactive material has been buried in 2.5 Reference to Sections 2.3 and 4.5
the past;

The types, forms, activities and concentrations of waste and radionuclides 2.5 Reference to Sections 2.3 and 4.5
in the former burial(s);

A scale drawing or map of the site, facilities, and environs showing the n.a.
locations of former burials., .

Chapter 3 - Facility Description ; ; . . - - ,_,_-

Section .3.1 Site Location and A description of the site and environs; 3.1
Description_

D A description of the current population distribution; 3.2

A summary of current and potential future uses of land in and around the 3.3
site;

Descriptions of the site meteorology, geology, seismology, climatology, 3.4 Continues through Section 3.7
surface and groundwater hydrology, geotechnical characteristics;

Descriptions of the natural and water resources at the site. 3.8

The size of the site in acres or square meters; 3.1 Also Section 1.2

The State and county in which the site is located; 3.1 Also Section 3.2

The names and distances to nearby communities; towns and cities; * 3.1 Also Section 3.2

A description of the contours and natural features of the site; 3.1

The elevation of the site; . 3.1

A description of the man-made features of the site, such as buildings, roads, 3.1 .
and settling ponds;



Topic Acceptance Criterion

Location -

(Section No.)
Comments

* 4.

A description of property surrounding the site, including the location of all
offsite wells used by nearby communities or individuals;

3.1

The location of the site relative to prominent features such as rivers and 3.1
lakes. To facilitate presentation of this information, U.S. Geological Survey
(USGS) topographic maps may be provided;

A map that shows the detailed topography of the site using a contour 3.1 Also Figure 18.5
interval (such as 2 feet or I meter) and including plot plans, the locations
of characterization borings-and monitoring wells, and the positions and
types of geologic characterization activities;

The location of the nearest residences and all significant facilities or 3.1
activities near the site;

A description of the facilities (e.g., buildings, parking lots, and fixed
equipment) at the site.

3.1

Section 3.2 Population Distribution A summary of the current population in and around the site, by compass 3.2
vectors;

A summary of the projected population in and around the site, by compass 3.2
vectors.

Section 3.3 Current/future Land Use The information supplied by the licensee should be sufficient to allow the 3.3
staff to understand what current land uses are and what local, regional, or
State planning boards or offices anticipate the future land uses will be at
the site. The staff's review should verify that the licensee has used all
available data on land use, plans and trends in land use, land use controls
(such as zoning), potential for growth, or other factors likely to inhibit or
stimulate growth in the area by comparing it with publicly available
information from local, regional or State land use planning boards or
offices. The DP should include a description of the current land uses in and
around the site and a summary of anticipated land uses.

Section 3.4 Meteorology and
Climatology

Q - -

A description of the general climate of the region with respect to types of
air masses, synoptic features (high- and low-pressure systems and frontal
systems), general air-flow patterns (wind direction and speed), temperature
and humidity, precipitation, and relationships between synoptic-scale
atmospheric processes and local meteorological conditions;

3.4

---.

Seasonal and annual frequencies of severe weather phenomena, including
tornadoes; water spouts, thunderstorms, lightning, hail, and high air
pollution potential;

3.4

.

K. .



( Topic Acceptance Criterion

C Location
(Section No.)

CommekQ

I I I

Weather-related radionuclide transmission parameters, including average
and extreme wind vectors, and average and extreme duration and intensity
of precipitation events;

3.4

Routine weather-related site deterioration parameters, including 3.4
precipitation intensity and duration, wind vectors, and temperature and
pressure gradients;

extreme weather-related site deterioration parameters, including tornadoes, 3.4
water spouts, thunderstorms, hail, and extreme air pollution (from offsite
sources);

a description of the local (site) meteorology in temperature, atmospheric 3.4
water vapor, precipitation, fog, atmospheric stability and air quality;

the National Ambient Air Quality Standards Category of the area in which
the facility is located, and, if the facility is not in a Category 1 zone, the
closest and first downvind Category I Zone.

3.4

I ¶

Section 3.5 Geology and Seismology A detailed description of tli'geologic'characteristids of the site and the&
region around the site. :- "7 ! ... , - . . -. - - - ~ - I ,

3.5.1

A discussion of the tectonic history of the region, regional geomorphology, 3.5.2
physiography, stratigraphyi and geochronology. All tectonic structures
should be identified, in particular folds and faults in the region around the
site, and their geologic and structural history should be discussed. The
relationship between seismicity and tectonic structures and the earthquake-
generating potential of any active structures should be discussed.

AKregional tectonic map showing the site location and its proximity to 3.5.3
tectonic structures should be provided. Appropriate references or'
supporting documents should be provided with regional physiographic
and topographic mapss geologic and structure maps, fault maps,
stratigraphic sections, boring logs, and aerial photographs. -'

A description of the structural geology of the region and its relationship to 3.5.4
the site geologic structure should be discussed. Any faults, folds, open
jointing, fractures, and shear zones in the region must be identified, and
their significance to the facility should be discussed.

A description of any crustal tilting, subsidence, karst terrain, landsliding,
and erosion.

3.5.5



Topic Acceptance Criterion

Location Comments
(Section No.)

A description of the surface and subsurface geologic characteristics of the 3.5.6
site and its vicinity. The description should include local stratigraphic
units and their accepted names, ages, genetic relationships, and lithologies.
To facilitate the presentation, these descriptions should be accompanied by
appropriately scaled geologic maps. Descriptions of mineralogy, particle
size, organic materials, degree of cementation, zones of alteration, and
depositional environment of unconsolidated strata should be included.

A description of the geomorphology of the site, including USGS 3.5.7
topographic maps that emphasize local geomorphic features pertinent to
the site. A description of the geomorphic processes affecting the present-
day topography of the disposal site and vicinity should be included.
Information should include descriptions of processes such as mass wasting,
erosion, slumping, landsliding, and weathering where appropriate. The
discussion of relevant geomorphic processes should include their rates,
frequencies of occurrence, and controlling mechanisms or factors.

A description of the location, attitude, and geometry of all known or 3.5.8
inferred faults in the site and vicinity. Fault displacements should be
identified and potential recurrence intervals addressed.

A discussion of the nature and rates of deformation such as folding 3.5.9
within the site and their relation to the local stress regime. Any joint sets
within the site, including their densities and orientations, should be
described, and their relative ages discussed. Remineralization and
mineralization history of the various joint sets should also be discussed.
Solution cavities and crevices in the bedrock should be described and
discussed, if applicable.

A description of any man-made geologic features, such as mines or quarries. 3.5.10

A description of the seismicity, tectonic characteristics of the site and 3.5.11
region, correlation of earthquake activity with geologic structures and
tectonic provinces, maximum earthquake potential, seismic wave
transmission characteristics of the site, design earthquake, settlement and
liquefaction, and geophysical methods for site characterization.

C .. C .



C Topic Acceptance Criteri""
!

Location
(Section No.)

Comment.

l .

A complete list of all historical earthquakes that have a magnitude of 3 or
more or a modified Mercalli intensity of IV or more within 320 kilometers
(200 miles) of the site. The listing should include all available information
about the earthquakes such as epicenter coordinates, depth of focus, origin
time, intensity, and magnitude, augmented by a map showing the locations
of these earthquakes. The references from which the information was
obtained should be indicated. In addition, any earthquake that induced
geologic hazard (e.g., landsliding or liquefaction) should be identified, and
the acceleration that caused the hazard should be provided.

3.5.11

4 I 4

Section 3.6 Surface Water Hydrology a description of site drainage and surrounding watershed fluvial features,
including important water users;

3.6.1

water resource data, including maps, hydrographs, and stream records from 3.6.2
other agencies (e.g., USGS and USACE);

topographic maps of the site that show natural drainage and man-made 3.6.3 Also Figure 18.5
features;

a description of the surface water bodies at the site and surrounding areas, 3.6.4
including the location, size, shape, and other hydrologic characteristics of
all streams, lakes, or coastal areas; -,_X_ .

a description of existing and proposed water control structures and 3.6.5
diversions (both upstream and downstream) that may influence the site;

flow-duration data that indicate minimum, maximum, and average 3.6.6
historical observations for surface water bodies in the site areas;

aerial photography and maps of the site and adjacent drainage areas 3.6.7
identifying features such as drainage areas, surface gradients, and areas of
flooding;

an inventory of all existing and planned surface water users, whose intakes 3.6.8
could be adversely affected by migration of radionuclides from the site (the
inventory should include the owner, location, type, and amount of use;
source of supply; type of intake; and surface water quality data);

topographic and/or aerial photographs that delineate the 100-year
floodplain at the site;

3.6.9

- L I



Topic Acceptance Criterion

Location
(Section No.)

Comments

4 .� A.

a description of any man-made changes to the surface water hydrologic
system that may influence the potential for flooding at the site (such
changes may include construction of reservoirs, urban development, strip
mining, and lumbering) (the description of these changes should include
the proximity of the affected area to the site, the surface water bodies
affected, the size of the area affected, and the potential effects at the site).

3.6.10

I 4 4.

Section 3.7 Ground Water Hydrology
Acceptance Criteria

A description of the saturated zone including all potentially affected
aquifers, the lateral extent, thickness, water-transmitting properties,
recharge and discharge zones, groundwater flow directions and velocities,
and other information that can be used to create an adequate conceptual
model of the saturated zone.

3.7.1

Descriptions for monitor wells, including location, elevation, screened 3.7.2
intervals, depths, construction and completion details, and hydrogeologic
units monitored. The description should include domestic, industrial
and/or municipal wells or other monitoring devices, if applicable, and any
construction and completion details for these devices, when available.
Descriptions of all aquifer tests should also be provided, including test data
and a discussion of the assumptions, analysis, and test procedures used.

Physical parameters such as storage coefficients, transmissivities, hydraulic 3.7.3
conductivities, porosities, and intrinsic permeabilities should be included.

A description, to the extent practicable, of groundwater flow directions and 3.7.3
velocities (horizontal and vertical) for each potentially affected aquifer.
When applicable, the groundwater hydrology should be described by
making use of hydrogeologic columns, cross-sections, and water table
and/or potentiometric maps.

A description of the unsaturated zone including descriptions of the lateral 3.7.4
extent and thickness of permeable and impermeable zones, potential
conduits of anomalously high flux, and direction and velocity of
unsaturated flow.

Information on all monitor stations, including location and depth. 3.7.2

A description of physical parameters including the spatial and stratigraphic
distribution of the total and effective porosity; water content variations
with time; saturated hydraulic conductivity; characteristic relationships
between water content, pressure head, and hydraulic conductivity; and
hysteretic behavior during wetting and drying cycles, especially during
extreme conditions.

3.7.6

A. A

( _ C



CTopic Acceptance Criterinn

. C . Location
(Section No.)

CommeL_

A description of the numerical analysis techniques used to characterize the 3.7.7
unsaturated and saturated zones including, the model type, justification,
documentation, verification, calibration and other associated information.
In addition, the description should include the input data, data generation
or reduction techniques, and any modifications to these data.

The distribution coefficients of the radionuclides of interest at the site. 3.7.8

Section 3.8 Natural Resources a description of the natural resources occurring at or near the site, including 3.8
metallic and nonmetallic minerals and ores; fuels, such as peat, lignite, and
coal; hydrocarbons, including gas, oil, tar sands, and asphalt; geothermal
resources; industrial mineral deposits, such as sand and gravel, clays,
aggregate sources, shales, and building stone; timber; agricultural lands;
and waters in the form of brines;

a description of potable, agricultural, or industrial ground or surface waters 3.8.1
including information on resource type, occurrence, location, extent, net
worth, recoverability, and current and projected use;

a description of economic, marginally economic, or subeconomic known or 3.8.2
identified natural resources as defined in U.S. Geological Survey Circular

.831;- .

mineral, fuel, and hydrocarbon resources near and surrounding the site 3.8.3
which, if exploited, would affect the licensee's dose estimates.

Chapter 4 - Radiological Status of Facility

Section 4.1 Contaminated Structures a list or description of all structures at the facility where licensed activities 4.1
occurred that contain residual radioactive material in excess of site
background levels;

a summary of the structures and locations at the facility that the licensee 4.1
has concluded have not been impacted by licensed operations and the
rationale for the conclusion; '

a list or description of each room or work area within each of these 4.1 Entire buildings are affected; individual
structures; rooms are not addressed.

a summary of the background levels used during scoping or 4.2
characterization surveys;

a summary of the locations of contamination (e.g., walls, floors, wall/floor n.a.
joints, structural steel surfaces, and ceilings) in each room or work area;-



Topic Acceptance Criterion

Location
(Section No.)

Comments

a summary of the radionuclides present at each location, the maximum and
average radionuclide activities in disintegrations per minute per 100 square
centimeters (dpntlOOcm2), the chemical form of the radionuclide, and, if
multiple radionuclides are present, the radionuclide ratios;

4.4.2 Demolition concrete only

the mode of contamination for each surface (i.e., whether the radioactive 4.4.2 Also Section 4. 1, footnote
material is present only on the surface of the material or if it has penetrated
the material);

the maximum and average radiation levels in millisievert per hour (mSv/hr) 4.4.2
or microsievert per hour (pSv) (millirem per hour (mremlhr) or microrem per
hour (prem/hr)), as appropriate, in each room or work area; and

a scale drawing or map of the rooms or work areas showing the locations of
radionuclide material contamination and radiation levels. All maps should
include compass direction indicators.

Entire buildings are affected; individual
rooms are not addressed..

I I

Section 4.2 Contaminated Systems and
Equipment

a list or description and the location of all systems or equipment at the
facility that contain residual radioactive material in excess of site
background levels;

n.a.

a summary of the radionuclides present in each system or on the equipment n.a.
at each location, the maximum and average radionuclide activities in
dpm/lOOcm2, the chemical form of the radionuclide, and, if multiple
radionuclides are present, the radionuclide ratios;

the maximum and average radiation levels in mSv/hr or pSv/hr(mrem/hr or n.a.
prem/hr), as appropriate, at the surface of each piece of equipment;

a summary of the background levels used during scoping or n.a.
characterization surveys;

a scale drawing or map of the rooms or work areas showing the locations of
the contaminated systems or equipment. All maps should include compass
direction indicators.

n.a.

9 +

Section 4.3 Surface Soil Contamination a list or description of all locations at the facility where surface soil
contains residual radioactive material in excess of site background levels;

4.4

a summary of the background levels used during scoping or
characterization surveys;

4.2

a summary of the radionuclides present at each location, the maximum and
average radionuclide activities in becquerel per gram (Bq/gm) (picocuries
per gram (pCi/gm)), the chemical form of the rodionuclide, and, if multiple
radionuclides are present, the radionuclide ra(

4.4 Table 17.2

(



C Topic Acceptance Criterion
-

Location
(Section No.)

Comme&

the maximum and average radiation levels in mSv/hr (mrem/hr) at each 4.4
location;

a scale drawing or map of the site showing the locations of radionuclide 4.4 Figures 18.1 and 18.2
material contamination in surface soil. All maps should include compass
direction indicators.

Section 4.4 Subsurface Soil a list or description of all locations at the facility where subsurface soil 4.5
Contamination contains residual radioactive material in excess of site background levels;

a summary of the background levels used during scoping or 4.5 Also Section 4.2.3 and Table 17.2
characterization surveys; .

a summary of the radionuclides present at each location, the maximum and 4.5
average radiornuclide activities in Bq/im (pCi/gm), the chemical form of
the radionuclide, and, if multiple radionuclides are present, the
radionuclide ratios; -' -

the depih'of the subsurface soil contamination at eachlocation; 4.5

ascale drawing or iiap of the site'showiigthe locations of subsurface soil 4.5 Figures 18.1 and 18.2
l .... . _ . . .- . . _contamination. All maps should include compass direction indicators. - -

Section 4.5 Surface Water - a list or description and map of all surface water bodies-at the facility that - -4.6 n.a.
contain residual radioactive material in excess of site background levels;

a summary of the background levels used during scoping or n.a.
l - . characterization surveys; -

a summary of the radionuclides present in each surface water body and the n.a.
maximum and average radionuclide activities in becquerel per liter (Bq/L)
(picocuries per liter (pCiIL)).

Section 4.6 Ground Water a summary of the aquifer(s) at the facility that contain residual radioactive 4.7 No leaching into aquifer.
material in excess of site background levels;

a summary of the background levels used during scoping or 4.7 n.a.
characterization surveys; '

. a summary of the radionuclides present in each aquifer and the maximum n.a.
and average radionuclide activities in becquerel per liter (Bq/) (picocuries

l _ _ _ _ __ per liter (pCiIL ' ' '

Chapter 5 - Dose Modeling



Topic Acceptance Criterion

Location
(Section No.)

Comments

The licensee should identify realistic exposure scenarios assuming past, 5.2, 5.3 RESRAD parameters
present and reasonably foreseeable (i.e., a few decades and possibly up to
100 years) land uses.

Included in the assumption that the institutional controls are no longer in 5.3 Section 17tables
place, the licensee should assume that there is no maintenance and no
repair of engineered barriers (if used), and as a result, should analyze how
the engineered barrier might degrade over time, for example, due to erosion
or biointrusion.

If a portion of the site is released for unrestricted use, the total dose from all 5.3 Section 17 Tables
portions of the site must meet the applicable dose criteria. Therefore, dose
assessments for both restricted and unrestricted use portions of the site are
needed and also take into consideration the impact of the other portion of
the site.

Chapter 6 - Environmental Information

Chapter 7 - ALARA Analysis

Chapter 8 - Planned Decommissioning Activities
*.

Section 8.1 Contaminated Structures A summary of the remediation tasks planned for each room or area in the
contaminated structure in the order in which they will occur, including
which activities will be conducted by licensee staff and which will be
performed by a contractor

8.1 n.a.

4 4

A description of the remediation techniques (such as scabbling,
hydrolazing or grit blasting) that will be employed in each room or area of
the contaminated structure. Licensees may generically describe these
techniques once at the beginning of the "Contaminated Structures" section
and refer to them in the descriptions of the remediation of the individual
rooms or areas.

n.a.

i
A summary of the radiation protection methods (such as PPE, step-off pads
and exit monitoring) and control procedures (such as scabbler shrouds,
HEPA vented enclosures or superfine water misting) that will be employed
in each room or area. (The staff's technical review of the adequacy of the
licensee's radiation safety procedures should be performed pursuant to the
criteria in Section 17.3 of this NUREG. In this section, the staff should
make a qualitative assessment of the adequacy of the radiation protection
and control methods proposed by the licensee to determine if the
procedures described in the "Radiation Safety and Health" section of the
DP have been followed.) I

n.a.

K



Topic

C
Acceptance Criterion

.C. Location
(Section No.)

Commnl

J. _________ 4

A summary of the procedures already authorized under the existing license
and those for which approval is being requested in the DP.

n.a.

A commitment to conduct decommissioning activities in accordance with n.a.
written, approved procedures.

A summary of any unique safety or remediation issues associated with n.a.
remediating the room or area.

For Part 70 licensees, a summary of how the licensee will ensure that the
risks addressed in the facility's Integrated Safety Analysis will be addressed
during decommissioning. -

n.a.

�6�

Section 8.2 Contaminated Systems and
Equipment

A summary of the remediation tasks planned for each system in the order in
which they will occur, including which activities will be conducted by
licensee staff and which will be performed by a contractor.

8.2 n.a.

A description of the techniques (such as scabbling, hydrolazing or grit n.a.
I blasting) that will be employed to remediate each system in the facility or

site. Licensees may generically describe these techniques once at the
beginning of the "Contaminated Systems" section and refer to them in the
descriptions of the remediatiori of the individual systems. '_'_'

A description of the radiation protection methods (such as personal n.a.
protective equipment (PPE), step-off pads and exit monitoring) and control
procedures (such as scabbler shrouds, HEPA vented enclosures or superfine
water misting) that will be employed while remediating each system. (The
staffs technical review of the adequacy of the licensee's radiation safety
procedures should be performed pursuant to the criteria in Section 17.3 of
this NUREG. In this section, the staff should make a qualitative assessment
of the adequacy of the radiation protection and control methods proposed
by the licensee to determine if the procedures described in the Radiation
Safety and Health section of the DP have been followed.)

A summary of the'equipment that will be removed or decontaminated and n.a.
l how the decontamination will be'accomplished. '_'_-'

A summary of the procedures already authorized under the existing license n.a.
and those for which approval is being requested in the DP.

A commitment to conduct decommissioning activities in accordance with n.a.
written, approved procedures. . -

A summary of any unique safety or remediation issues associated with
remediating any system or piece of equipment.

n.a.



Topic Acceptance Criterion

Location
(Section No.)

Comments

For Part 70 licensecs, a summary of how the licensee will ensure that the n.a.
risks addressed in the facility's Integrated Safety Analysis will be addressed
during decommissioning.

Section 8.3 Soil a summary of the removal/remediation tasks planned for surface and 8.3
subsurface soil at the site in the order in which they will occur, including
which activities will be conducted by licensee staff and which will be
performed by a contractor;

a description of the techniques that will be employed to remove or 8.3
remediate surface and subsurface soil at the site;

a description of the radiation protection methods (such as PPE, or area exit 8.3
monitoring) and control procedures (such as the use of HEPA vented
enclosures during excavation or covering soil piles to prevent wind
dispersion) that will be employed during soil removal/remediation (The
staff's technical review of the adequacy of the licensee's radiation safety
procedures should be performed pursuant to the criteria in Section 17.3 of
this NUREG. In this section, the staff should make a qualitative assessment
of the adequacy of the radiation protection and control methods proposed
by the licensee to determine if the procedures described in the Radiation
Safety and Health section of the DP have been followed.);

a summary of the procedures already authorized under the existing license 8.3
and those for which approval is being requested in the DP;

a commitment to conduct decommissioning activities in accordance with 8.3 Describes development of final design
written, approved procedures; and specifications for construction

a summary of any unique safety or removal/remediation issues associated 8.3
with remediating the soil; and

for Part 70 licensees, a summary of how the licensee will ensure that the n.a.
risks addressed in the facility's Integrated Safety Analysis will be addressed
during decommissioning.

Section 8.4 Surface and Ground Water a summary of the remediation tasks planned for ground and surface water in
the order in which they will occur, including which activities will be
conducted by licensee staff and which will be performed by a contractor;

8.4 n.a.

a description the remediation techniques that will be employed to n.a.
remediate the ground or surface water;

a description of the radiation protection methods and control procedures
that will be employed during ground or surfaF' ter remediation;

n.a.

t k\1,
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a summary of the procedures already authorized under the existing . n.a.
license and those for which approval is being requested in the DP;

a commitment to conduct decommissioning activities in accordance with - n.a.
written, approved procedures; and

a summary of any uniique safety or remediation issues associated with n.a.
remediating the ground or surface water.

Section 8.5 Schedules A Gantt or PERT chart is included that details the proposed remediation 8.5 Figure 18.9
tasks in the 6rdef inifhich they will occur and including the amount of
time required to perform each decommissioning activity and the initiation
and completion dates for the activities.

AI tatemiit is included that acknowledges that the dates in the schedule 8.5
are continge'nt on NRC approval of the DP.

A statement is included that acknowledges that circumstances can change 8.5
during decommissioning, and, if the licensee determines that the

. _.decommissioning cannot b6edco'mpletid'as6utlineid ir ihe shedule,'the '
licensee .vill lirovide an updated schedule to NRC.'.

If the decommissioning is 'not expected to be com-pleted within the' time n.a.
'friiam'6 6itliied iin NRC iegulatidns-at"I0 CFR 30.36(h)(1),10 CFR -. '
40.42(h)(1), 70.38(h)(1), or 72.54(j)(1), the staff should verify that the
licensee has requested an alternative schedule for completing the
decommissioning and has addressed the criteria in NRC regulations at 10
CFR 30.36(h)(2)(i)(1-5), 10 CFR 40.42(h)(2)(i) (1-5), 70.38(h)(2)(i)(1-5),
or 72.54(k)(1-5). -

Chapter 9 - Project Management and Organization-

Section 9.1 Decommissioning a description of the decommissioning organization, including descriptions 9.1
Management Organization of the individual decommissioning project units within the.

decommissioning project; organization; such as project management,
health and safety, and remedial activities;

a description of the responsibilities of each of these decommissioning n.a. - streamlined organization
project units;

a description of the reporting hierarchy within the decommissioning 9.1 Figure 18.10
project management organization, including a chart or diagram showing
the relationship of each decommissioning project unit to other project units
and decommissioning project management;



Topic Acceptance Criterion

Location
(Section No.)

Comments

a description of the responsibility and authority of each unit to ensure n.a. - Streamlined organization
that decommissioning activities are conducted in a safe manner and in
accordance with approved written procedures, including both stop-work
authority of each unit and the manner in which concerns about safety
issues are managed within the overall decommissioning project.

Section 9.2 Decommissioning Task A description of the manner in which the decommissioning tasks are 9.2
Management managed, such as through the use of Radiation Work Penrits (RWPs). The

term "RWP" will be used throughout this section to refer to the written
procedure used to manage individual decommissioning tasks.

A description of how individual decommissioning tasks are evaluated and 9.2
how the RWPs are developed for each task.

A description of how the RWPs are reviewed and approved by the 9.2
decommissioning project management organization.

A description of how RWPs are managed throughout the decommissioning 9.2
project (i.e., how they are issued, maintained, revised, and terminated).

A description of how individuals performing the decommissioning tasks 9.2
are informed of the procedures in the RWP, including how they are initially
informed and how they are informed when an RWP is revised or terminated.

Section 9.3 Decommissioning
Management Positions and
Qualifications

a description of the duties and responsibilities of each management
position in the decommissioning organization and the reporting
responsibility of the position;

9.3

a description of the duties and responsibilities of each chemical, 9.3
radiological, physical and occupational safety-related position in the
decommissioning organization, and the reporting responsibility of the
position;

a description of the duties and responsibilities of each engineering, quality 9.3
assurance, and waste management position in the decommissioning
organization and the reporting responsibilities of their respective positions;

the minimum qualifications for each of the positions described above, and 9.3
the qualifications of the individuals currently occupying the positions (the
licensee should also commit to providing the staff with the qualifications
of any newly hired employees or replacements for these positions); and

a description of all decommissioning and safety committees, including the
membership of the committees, the duties and responsibilities of each
committee, and the authority of each committq

n.a.

t

{
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Section 9.3.1 Radiation Safety Officer a description of the health physics and radiation safety education and 9.3.1
experience required for individuals acting as the licensee's RSO;

a description of the responsibilities and duties of the RSO; 9.3.1

a description of the specific authority of the RSO to implement and manage 9.3.1
the licensee's radiation protection program, including the RSO's access and
"stop-work" authority for all activities involving radioactive material at the
site.

Section 9.4 Training a description of the radiation safety training that the licensee will 9.4.2 Training for RSO is described in Section
provide to each employee including pre-employment,- annual/periodic 9.3.1
training and specialized training to comply with 10 CFR Part 19;

a description of any daily worker "job site" or "tailgate" training that will 9.4.4
be provided at the beginning of each workday or job task to familiarize
workers with job-specific procedures or safety requirements;

;.. a description of the documentation that will be maintained to demonstrate- 9.4.5
thdt training commitments are being met. ...

Section 9.5 Contractor Support a summary of decommissioning tasks that will be performed by contractors, - 9.5 5

including the'areas at the site where they will perform these tasks

a description of the management interfaces that will be in place between 9.3.2.1 - Decommissioning contractor subject to
the licensee's management and onsite supervisors, and contractor SMC's control; per Section 9.5,
management and onsite supervisors; decommissioning contractor responsible

for all subcontractors

a description of the oversight responsibilities and authority that the 9.3.2.1 Decommissioning contractor subject to
licensee will exercise over contractor personnel; SMC's control; per Section 9.5,

decommissioning contractor responsible
for all subconftactors

a description of the training that will be provided to contractor personnel 9.5
by the licensee, and the training that will be provided by the 'contractor;

a commitment that the contractor will comply with all radiation safety and 9.5
license requirements at the facility.

Chapter 10 - Health and Safety Program

Section 10.1 Radiation Safety Controls and Monitoring for Workers



Topic Acceptance Criterion

Location
(Section No.)

Comments

9 4. 9

Section 10.1.1 Workplace Air Sampling
Program

a demonstration that the air sampling program is representative of the
workers' breathing zones and will be initiated whenever a worker's intake
is likely to exceed the criteria in 20.1502(b)

10.1.1 Maximum individual exposures below
monitoring reqmts of 10 CFR 20.1502(b).

a description of the criteria used for selection of the placement of air 10.1.1
samplers in work areas where potential for airborne hazards exists;

a description of the criteria demonstrating that air samplers with 10.1.1
appropriate sensitivities will be used; and that samples will be collected at
appropriate frequencies;

a description of the conditions under which constant air monitors (CAMs) 10.1.1
(or similar equipment), general air and breathing zone samplers will be
used, including a description of their readouts, annunciators, and alarm
sctpoints;
a description of the criteria used to determine the frequency of calibration 10.1.1
of the flow meters on the air samplers;

a description of the action levels for air sampling results, including the 10.1.1
actions to be taken when they are exceeded; and

a description of how minimum detectable activities (MDAs) for each
specific radionuclide that may be collected in air samples are determined.

10.1.1, 10.2

I 4. I

Section 10. 1.2 Respiratory Protection
Program

a description of the process controls, engineering controls, or procedures to
control concentrations of radioactive materials in air;

10.1.2

a description of the evaluation that will be performed when it is not 10.1.2 Respirator usage not expected to be
practical to apply engineering controls or procedures, that demonstrates necessary
that the use of respiratory protection equipment is ALARA;

a description of the considerations used to demonstrate that respiratory 10.1.2 Respirator usage not expected to be
protection equipment is appropriate for a specific task, based on the necessary
guidance on assigned protection factors (APE);

a description of the medical screening and fit testing required before 10.1.2
workers will use any respirator that is assigned a protection factor;

a description of the written procedures maintained to address all the 10.1.2
elements of the respiratory protection program;

a description of the use, maintenance, and storage of respiratory protection
devices in such a manner that they are not modified and are in like-new
condition at the time of issue;

10.1.2

K
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a description of the respiratory equipment users' training program; 10.1.2 Commitment to incorporate into
respiratory protection procedures

a description of the considerations made when selecting respiratory 10.1.2
protection equipment to mitigate existing chemical or other-respiratory
hazards instead of (or in addition to) radioactive hazards.

Section 10.1.3 Internal Exposure A description of the monitoring to be performed to determine worker 10.1.3
Determination exposure during routine operations, special operations, maintenance, and

clean-up activities;

A description of how worker intakes are determined using measurements of 10.1.3
quantities of radionuclides excreted from, or retained in the human body.
The licensee should include in its description the following: - how
frequencies for bioassay measurements for baseline, periodic, special, and
termination assays are assigned; - how radioactivity measured in the
human body by bioassay techniques are converted into worker intake; and

action levels for bioassay samples, actions to be taken when they are
exceeded, and their technical bases. .

-A description of how worker intakes are determined by measurements of the 10.1.3
concentrations of airborne radioactive materials in the workplace. To
determine worker intake by measurements of the concentrations of airborne
radioactive materials in the workplace, the licensee should include the
following: -how airborne concentrations of radioactivity are measured;
l how airborne concentrations are converted to determine intakes; -

action levels for a worker's intake based on dose, and actions to be taken
when they are exceeded; and -action levels for a worker's intake based on
chemical toxicity if soluble uranium is present in the work area.:

A description of how worker intakes, for an adult, a minor, and a declared- 10.1.3
pregnant woman (DPW) are determined using any combination of the
measurements above.'

A description of how worker intakes are converted into committed effective 10.1.3
dose equivalent (and organ-specific committed dose equivalent), including
how the intake of radioactivity by a DPW will be converted into a dose to-
the embryo/fetus.

Section 10.1.4 External Exposure a description of the individual-monitoring devices that will be provided 10.1.4
Determination to workers who meet the criteria in 10 CFR 20.1502(a) and 20.1601 for

external exposures;

a description of the type, range, sensitivity, and accuracy of each 10.1.4
l_ individual-monitoring device;
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(Section No.)
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4 4. I

a description of the use of extremity and whole body monitors when the
external radiation field is non-uniform;

10.1.4 n.a. - see footnote to text

a description of when audible-alarm dosimeters and pocket dosimeters will 10.1. 4 n.a.
be provided, and a description of their performance specifications;

a description of how external dose from airborne radioactive material is 10.1.4
determined;

a description of the procedure to insure that surveys necessary to 10.1.4
supplement personnel monitoring are performed; and

a description of the action levels for workers' external exposure, including
the technical bases and actions to be taken when they are exceeded.

10.1.4

I

Section 10.1.5 Summation of Internal and
External Exposures

a description of how the internal and external monitoring results are used to
calculate Total Organ Dose Equivalent (TODE) and TEDE doses to
occupational workers;

10.1.5

a description of how internal doses to the embryo/fetus, which is based on 10.1.3, 10.1.5
the intake of an occupationally-exposed, declared-pregnant woman, will be
determined;

a description of the monitoring of the intake of a declared-pregnant 10.1.3, 10.1.5
woman if determined to be necessary; and

a description of the program for the preparation, retention and reporting
of records for occupational radiation exposures.

10.1.5, 10.3

* .1. 4

Section 10.1.6 Contamination Control
Program

a description of the written procedures to control both access to and stay
time in contaminated areas by workers, if they are needed;

10.1.6

a description of surveys to supplement personnel monitoring for workers 10.1.6
during routine operations, maintenance, clean-up activities, and special
operations;

a description of the surveys that will be performed to determine the 10.1.6
baseline of background radiation levels and radioactivity from natural
sources for areas where decommissioning 'activities will take place;

a description in matrix or tabular form that describes contamination action
limits (i.e., actions taken either to decontaminate a person, place or area, or
to restrict access, or to modify the type or frequency of radiological
monitoring);

10.1.6 Table 17.10

( (
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a description (included in the matrix or table mentioned above) of 10.1.6
proposed radiological contamination guidelines for specifying and
modifying the frequency for each type of survey used to assess the
reduction of total contamination;

a description of the procedures used to test sealed sources and to insure n.a.
that sealed sources are leak tested at appropriate intervals.

Section 10.1.7 Instrumentation Prbogram a description of the instruments to be used to support the health and safety 10.1.7 Describes method for selecting
program including the manufacturer's name, the intended use of the instrumentation to be used
instrument, the number of units available for the intended use, the ranges
on each scale, the counting mode and the alarm set-points;

a description of instrumentation storage, calibration and maintenance 10.1.7
facilities for instruments used in field surveys, including onsite facilities
used for laboratory analyses of samples collected during surveys;

a description'of the method used to estimate the Minimum Detectable 10.1.7 Section 10.1.1
Concentration'(MDC) or Minimum Detectable Activity (MDA) (at the 95
pierce t c6ifidence level)' for each type of radiati6n ib be detected,

description of the instrument calibration and quality assurance procedures; - 10.1.7

a description of the methods used to estimate uncertainty bounds for each 10.1.7
type of instrumental measurement; and'

a description of air sampling calibration procedures or a statement that the 10.1.7
instruments will be calibrated by an accredited laboratory.

Section 10.2 Nuclear Criticality Safety A description of how the NCS functions, including management 10.2 n.a.
responsibilities and technical qualifications of safety personnel, will be
maintained when needed throughout the decommissioning process.

A description of how an awareness of procedures and other items relied on n.a.
for safety will be maintained throughout decommissioning among all
personnel with access to systems that may contain fissionable material in
sufficient amounts for criticality.

A summary of the review of NCSAs or the ISA indicating either that the n.a.
process needs no new safety procedures or requirements, or that new
requirements or analysis have been performed. ' '_'_'_'_'

A summary of any generic NCS requirements to be applied to general n.a.
decommissioning, decontamination, or dismantlement operations,
including those dealing with systems that may unexpectedly contain
fissionable material.
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I I i

Section 10.3 Health Physics Audits,
Inspections, and Recordkeeping Program

A general description of the annual program review conducted by
executive management is included.

10.3

A description of the records to be maintained of the annual program review
and executive audits is included.

10.3

4 +

A description of the types and frequencies of surveys and audits to be
performed by the RSO and RSO staff is included. These surveys and audits
should be frequent enough to ensure close communications and proper
surveillance of individual radiation workers. Applicants should consider
developing survey and audit schedules based on activity and use (e.g.,
highly contaminated areas or facilities involving volatile radioactive
materials may be audited weekly or biweekly, moderately contaminated
areas or facilities may be audited monthly, and slightly contaminated
facilities may be audited quarterly). The audit program should include
routine unannounced inspections).

10.3

A description of the process used in evaluating and dealing with violations 10.3 Corrective actions described in more
of NRC requirements or license commitments identified during audits is detail in Section 13.5
included.

A description of the records maintained of RSO audits is included (e.g., the
date of each audit, name of person(s) who conducted the audit, persons
contacted by the auditor(s), areas audited, audit findings, corrective
actions, and follow-up).

10.3

Chapter 11 - Environmental Monitoring and Control Program

Section 11.1 Environmental ALARA a description of ALARA goals for effluent control; 11.1
Evaluation Program

a description of the procedures, engineering controls, and process controls 11.1
to maintain doses ALARA (see Section 17.4);

a description of the ALARA reviews and reports to management. 11.1

Section 11.2 Effluent Monitoring
Program

a demonstration that background and baseline concentrations of
radionuclides in environmental media have been established through
appropriate sampling and analysis;

11.2 Describes baseline sampling to be
conducted

a description of the known or expected concentrations of radionuclides in 11.2
effluents;

a description of the physical and chemical characteristics of radionuclides 11.2
in effluents;

a um ar o daga o al ffuet ich rg toI; 1. I
a summary or diagram of all effluent discharg( tions; 11.2 (

I
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a demonstration that samples will be representative of actual releases; 11.2

a summary of the sample collection and analysis procedures, including the 11.2
minimum detectable concentrations of radionuclides (if this information is
not already described pursuant to Section 17.4 of this volume);

a summary of the sample collection frequencies;-- 11.2

a description of the environmental monitoring recording and reporting 11.2
procedures;

a description of the quality assurance program to be established and
implemented for the effluent monitoring program (if this is not already
described under Section 17.6 of this volume).

13.2

4 9 4

Section 11.3 Effluent Control Program

. .... ..

a description of the controls that will be used to minimize releases of
radioactive material to the environment;

11.3

a summary of the action levels and description of the actions to be taken; 11.3
should a limit beiexceeded;,

a description of the leak detection systems for ponds, lagoons, and tanks;,. . '.n.a.

a description of the procedures to ensure that releases to sewer systems are n.a.
controlled and maintained to meet the requirements of 10 CFR 20.2003; .

a summary of the estimates of doses to the public from effluents and a
description of the method used to estimate public dose. .

11.3 Provides for evaluation of doses if action
levels are exceeded

Chapter 12 - Radioactive Waste Management Program

Section 12.1 Solid Radioactive Waste a summary of the types of solid radioactive waste that are expected to be
generated during decommissioning operations, including (but not limited
to) soil, structural and component metal, concrete, activated components,
contaminated piping, wood, and plastic;

.
.

12.1

a summary of the estimated volume, in cubic feet, of each solid 12.1 Table 17.1
radioactive waste type summarized under bullet 1, above;

a summary of the radionuclides (including the estimated activity of each 4.4.1
radionuclide) in each estimated solid radioactive waste type summarized
under bullet 1, above;

a summary of the volumes of Classes A, B, C, and Greater-than-Class-C
solid radioactive waste that will be generated by decommissioning
operations;

n.a.
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I 4.

a description of how and where each of the solid radioactive wastes
summarized under bullet 1, above, will be stored onsite prior to shipment
for disposal;

12.1 n.a.

a description of how the each of the solid radioactive wastes summarized n.a.
under the first bullet above, will be treated and packaged to meet disposal
site acceptance criteria prior to shipment for disposal;

if appropriate, a description of how the licensee intends to manage 12.1
volumetrically contaminated material;

a description of how the licensee will prevent contaminated soil, or other 12.1 Section 11.3/Chapter 8
loose solid radioactive waste, from being re-disbursed after exhumation and
collection;

the name and location of the disposal facility that the licensee intends to
use for each solid radioactive waste type summarized under the first bullet,
above.

n.a.

-t 4
Section 12.2 Liquid Radioactive Waste a summary of the types of liquid radioactive waste that are expected to be

generated during decommissioning operations;
12.2 n.a.

a summary of the estimated volume, in liters, of each liquid radioactive n.a.
waste type summarized under the first bullet above;

a summary of the radionuclides (including the estimated activity of each n.a.
radionuclide) in each liquid radioactive waste type summarized under the
first bullet above;

a summary of the estimated volumes of Class A, B, C and Greater-than- n.a.
Class-C liquid radioactive waste that will be generated by
decommissioning operations;

a description of how and where each of the liquid radioactive wastes n.a.
summarized under the first bullet above, will be stored onsite prior to
shipment for disposal;

a description of how the each of the liquid radioactive wastes summarized n.a.
under the first bullet above, will be treated and packaged to meet disposal
site acceptance criteria prior to shipment for disposal;

the name and location of the disposal facility that the licensee intends to
use for each liquid radioactive waste type summarized under the first bullet,
above.

n.a.

I

K
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.5. .' 4.

Section 12.3 Mixed Waste a summary of the types of solid and liquid mixed waste that are expected to
be generated during decommissioning operations;

n.a.

a summary of the estimated volumes, in cubic feet, of each solid mixed n.a.
waste type summarized under bullet I above and in liters for each liquid
mixed waste;

a summary of the radionuclides (including the estimated activity of each n.a.
radionuclide) in each type of mixed waste type summarized under bullet I
above;

a summary of the estimated volumes of Class A, B. C and Greater-than- n.a.
Class-C mixed waste that will be generated by decommissioning
operations;.

a description of how and where each of the mixed wastes summarized under n.a.
bullet I above, will be stored onsite prior to shipment for disposal;

a description of how the each of the mixed wastes summarized under bullet n.a.
1 above, will be treated and packaged to meet disposal site acceptance,
criteria prior to shipment for disposal; ,

the name and location of the'disposal facility that the licensee intends to n.a.
use for each mixed waste type summarized under bullet I above;

a discussion of the requirements of all other regulatory agencies having n.a.
jurisdiction over the mixed waste; and

a demonstration that the licensee possesses the appropriate EPA or State
permits to generate, store and/or treat the mixed wastes.

n.a.

Chapter 13 - Quality Assurance Program

Section 13.1 Organization a description of the QA program management organization; 13.1

a description of the duties and responsibilities of each unit within the 13.1
organization and how delegation of responsibilities is managed within the
decommissioning program; .

a description of how work performance is evaluated; 13.1 Also Section 13.2

a description of the authority of each unit within the QA program; 13.1

an organization chart of the QA program organization. 13.1 Supplemented by Figure 18.10
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4 4. 4

Section 13.2 Quality Assurance Program a commitment that activities affecting the quality of site decommissioning
will be subject to the applicable controls of the QA program and activities
covered by the QA program are identified on program defining documents;

13.2

a brief summary of the company's corporate QA policies; 13.2 Also Section 13.1

a description of provisions to ensure that technical and quality assurance 13.2
procedures required to implement the QA program are consistent with
regulatory, licensing, and QA program requirements and are properly
documented and controlled;

a description of the management reviews, including the documentation of 13.2
concurrence in these quality-affecting procedures;

a description of the quality-affecting procedural controls of the principal 13.2
contractors, including documentation of the acceptance of the controls
before the initiation of activities affected by the program;

a description of how NRC will be notified of changes (a) for review and 13.2
acceptance in the accepted description of the QA program as presented or
referenced in the DP before implementation and (b) in organizational
elements within 30 days after the announcement of the changes (note that
editorial changes or personnel reassignments of a nonsubstantive nature do
not require NRC notification);

a description is provided of how management (above or outside the QA 13.2
organization) regularly assesses the scope, status, adequacy, and
compliance of the QA program;

a description of the instruction provided to personnel responsible for 13.2
performing activities affecting quality pertaining to the purpose, scope, and
implementation of the quality-related manuals, instructions, and
procedures;

a description of the training and qualifications of personnel verifying 13.2
activities affecting quality in the principles, techniques, and requirements
of the activity being performed;

for formal training and qualification programs, documentation includes 13.2
attendees, date of attendance, and the objectives and content of the
program;

a description of the self-assessment program to confirm that activities
affecting quality comply with the QA program;

13.2

I J. I

Q (
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________________________ _________ 4

a commitment that persons performing self-assessment activities are not to
have direct responsibilities in the area they are assessing;

13.2

a description of the organizational responsibilities for ensuring that 13.2.1
activities affecting quality are (a) prescribed by documented instructions,
procedures, and drawings; and (b) accomplished through implementation
of these documents;

a description of the procedures to ensure that instructions, procedures, and
drawings include quantitative-acceptance criteria (such as those pertaining
to dimensions, tolerances, and operating limits) and qualitative acceptance
criteria (such as workmanship samples) for determining that important
activities have been satisfactorily performed.

13.2 Section 13.7

Section 13.3 Document Control a summary of the types of QA documents included in the program; 13.3

a description of how the licensee develops, issues, revises and retires QA 13.3 Section 13.2
documents.

Section 13.4 Control of Measuring and a summary of the test and measurement equipment used in the program; 13.4
Test Equipment

a description of how and at what frequency the equipment will be 13.4.
calibrated; .. ...

a description of the daily calibration checks that will be performed on each 13.4
piece of test or measurement equipment;

a description of the documentation that will be maintained to demonstrate 13.4
that only properly calibrated and maintained equipment was used during
the decommissioning. -. . - .

Section 13.5 Corrective Action . - a description of the corrective action procedures for the facility, including a - 13.5
descriptiori of how the corrective action is determined to be adequate; l

a description of the documentation maintained for each corrective action .. 13.5
and any follow-up activities by the QA organization, after the corrective
action is implemented..

Section 13.6 Quality Assurance Records a description of the manner in which the QA records will be managed; 13.6

a description of the responsibilities of the QA organization as well as all 13.6
other units involved in the decommissioning to implement and maintain
QA records;

a description of the QA records storage facility. 13.6
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Section 13.7 Audits and Surveillance a description of the audit program, including the procedures for conducting 13.7
the audits or surveillance;

a description of the records and documentation generated during the audits 13.7
and the manner in which the documents are managed;

a description of all followup activities associated with audits or 13.7
surveillances;

a description of the trending/tracking that will be performed on the results 13.7
of audits and surveillance.

Chapter 14 - Facility Radiation Surveys

Section 14.1 Release Criteria a summary table or list of the DCGLW for each radionuclide and impacted 14.3.2 Table 17.6
media of concern

if Class 1 survey units are present, a summary table or list of area factors 14.3.14.2 Table 17.3
that will be used to for determining a DCGLEMC for each radionuclide and
media of concern

If Class 1 survey units are present, the DCGL EMC values for each 14.3.14.2 Table 17.3
radionuclide and medium of concern

If multiple radionuclides are present, the appropriate DCGLW for the 14.3.14.2 14.3.2, Table 17.6
survey method to be used.

Section 14.2 Characterization Surveys a description of the survey measurements for impacted media 14.1

a description of the field instruments and methods that were used for 14.1.2
measuring concentrations and the sensitivities of those instruments and
methods

A description of the laboratory instruments and methods that were used for 14.1.3
measuring concentrations and the sensitivities of those instruments and
methods

The survey results, including tables or charts of the concentrations of 14.1.4 Appendix 19.6
residual radioactivity measured

maps or drawings of the site, area or building, showing areas classified as 14.1.5 Appendix 19.6
non-impacted or impacted

justification for considering areas to be non-impacted 14.1.5

K'
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a discussion of why the licensee considers the characterization survey to be
adequate to demonstrate that it is unlikely that significant quantities of
residual radioactivity have gone undetected.

14.1.6

for areas and surfaces that are inaccessible or not readily accessible, a 14.1.6
discussion of how they were surveyed or why they did not need to be
surveyed. -

for sites, areas or buildings with multiple radionuclides, a discussion
justifying the ratios of radionuclides that will be assumed in the final status
survey or an indication that no fixed ratio exists and each radionuclide will
be measured separately.

14.1, 14.2.1

Section 14.3 In-process Surveys A description of field screening methods and instrumentation 14.2.2

A'demoristration that field screening should be capable of detecting 14.2.2
residual radioactivity at the DCGL

Section 14.4 Final Status Survey Design a brief overview describing the final status survey design 14.3.1

a description and map or drawing of impacted areas of the site, area or 14.3.4 Figure 18.11
building classified by residual radioactivity levels (Class 1, 2, or 3) and
divided into survey units with an explanation of the basis for division into
survey units

A description of the background reference areas and materials, if they will 14.3.5
be used, and a justification for their selection

a summary of the statistical tests that will be used to evaluate the survey 14.3.14.1
results

a description of scanning instruments, methods, calibration, operational 14.3.8
checks, coverage and sensitivity for each media'and radionuclide

For in-situ sample measurements made by field instruments, a description 14.3.9
of the instruments, calibration, operational hecks, sensitivity and sampling
methods, with a demonstration that the instruments and methods have
adequate sensitivity. .

a description of the analytical instruments for'measuring samples in the 14.3.10
laboratory, as well as calibration, sensitivity and methods with a
demonstration that the instruments and methods have adequate sensitivity

*A description of how the samples to be analyzed in the laboratory will be 14.3.11.2
collected, controlled and handled



Topic Acceptance Criterion

Location
(Section No.)

Comments

a description of the final status survey investigation levels and how they 14.3.14
were determined

a summary of any significant additional residual radioactivity that was not n.a.
accounted for during site characterization

A summary of direct measurement results and/or soil concentration levels 14.3.14 n.a.
in units that are comparable to the DCGL, and if data is used to estimate or
update the survey unit

A summary of the direct measurements or sample data used to both evaluate 14.3.14
the success of reinediation and to estimate the survey unit variance

Section 14.5 Final Status Survey Report An overview of the results of the final status survey 14.3.15

A discussion of any changes that were made in the final status survey from 14.3.15
what was proposed in the DP or other prior submittals

A description of the method by which the number of samples was 14.3.15
determined for each survey unit

A summary of the values used to determine the number of samples and a 14.3.15
justification for these values

The survey results for each survey unit include: 14.3.15
1. The number of samples taken for the survey unit;
2. A description of the survey unit, including (a) a map or drawing of the
survey unit showing the reference system and random start systematic
sample locations for Class I and 2 survey units and random locations
shown for Class 3 survey units and reference areas, and (b) a discussion of
remedial actions and unique features;
3. The measured sample concentrations in units that are comparable to the
DCGL;
4. The statistical evaluation of the measured concentrations;
5. Judgmental and miscellaneous sample data sets reported separately from
those samples collected for performing the statistical evaluation;
6. A discussion of anomalous data, including any areas of elevated direct
radiation detected during scanning that exceeded the investigation level or
measurement locations in excess of DCGLW; and
7. A statement that a given survey unit satisfied the DCGLW and the
elevated measurement comparison if any sample points exceeded the
DCGLW.

( 
K
(
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(Section No.)
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4 J. 4

A description of any changes in initial survey unit assumptions relative to
the extent of residual radioactivity (e.g., material not accounted for during
site characterization)

14.3.15

A description of how ALARA practices were employed to achieve final 14.3.15,16.6
activity levels

If a survey unit fails, a description of the investigation conducted to 14.3.15
ascertain the reason for the failure and a discussion of the impact that the
failure has on the conclusion that the facility is ready for final radiological
surveys and that it satisfies the release criteria

If a survey unit fails, a discussion of the impact that the reason for the
failure has on other survey unit information

14.3.15

Chapter 15 - Financial Assurance

Section 15.1 Cost Estimate A cost estimate that appears to be based on documented and reasonable 15.1
assum ptions ________,, _, _, _, ______________... _. _

Section 15.2 Certification Statement The certification statement is based on the licensed possession limits and 15.2 n.a.
the applicable quantities'specified in 10 CFR 30.35,40.36, or 70.25

The licensee is 'eligible to use a certification of financial assurance and, if 15.2 n.a.
eligible; that the certification amount is appropriate -

Section 15.3 Financial Mechanism The financial assurance mechanism supplied by the licensee consists of one 15.3
or more of the'following instruments:
1. Trust fund;
2. Escrow account;
3. Government fund;
4. Certificate of deposit;
5. Deposit of government securities;
6. Surety bond;
7. er of credit;
8. of credit;
9. Insurance policy;
10. Parent company guarantee;
11. Self guarantee;
12. External sinking fund;
13. Statement of intent; or
14. By special arrangements with a government entity assuming custody
or ownership of the site.

The financial assurance mechanism is an original signed duplicate n.a.



Topic Acceptance Criterion

Location
(Section No.)

Comments

4. .1. 1

The wording of the financial assurance mechanism is identical to the
recommended wording provided in Appendix F of this document

n.a.

For a licensee regulated under 10 CFR Part 72, a means is identified in the n.a.
DP for adjusting the financial assurance funding level over any storage and
surveillance period

The basis for financial assurance for a LTC license should be a combination 15.1, 15.3
of methods from 10 CFR 40.36, 10 CFR 20.1403 and NUREG-1757, Vol. 3.

The cost estimate should include funds for at least the following licensee 15.1, 15.3
activities: site surveillance of access and land use restrictions; routine
maintenance; radiological monitoring of surface and groundwater, if
needed; reporting; and records retention.

The cost estimate should assume the following USNRC oversight fees: A 15.1 Table 17.14
fee of $10,000 for one inspection and one report each year; $20,000 every
five years for five year license renewal, inspection and report.

The cost estimate should include reasonable trustee fees and expenses. 15.1, 15.3

There should be a contingency factor of 25% added to the cost estimate to
buffer against potential market losses and to provide for unexpected costs. (
If the contingency proves insufficient, the licensee should be required to
add funds to the trust. As a matter of fairness, particularly in light of the
long term existence of the fund, if the balance substantially exceeds the
amount needed to produce sufficient annual income, a provision to return
excess funds to the licensee with USNRC's approval should be included in
the trust.)

15.1 Table 17.14

Chapter 16 - Restricted Use and Alternate Criteria

Section 16.1 Overview a description of the institutional controls the licensee has instituted or 16.1, 16.3
plans to institute at the site; a demonstration that doses from residual
radioactive material at the site will not exceed the limits in 10 CFR
20.1404(a)(1); a description of the restrictions on site use the licensee has
provided to comply with 10 CFR 20.1404(a)(2); a demonstration that the
potential doses are ALARA; a description of the activities undertaken by
licensee to obtain advice from the public and the results of these activities
10 CFR 20.1403requires that licensees obtain advice from institutions and
individuals that may be affected by the decommissioning on specific issues
related to institutional controls and financial assurance.

Section 16.2 Eligibility Demonstration

-KI
A demonstration that the benefits of dose reduction are less than the cost of
doses, injuries, and fatalities (see Volume 3 or NUREG series);

16.2

l

E



Topic Acceptance Criterion

K ( Location CommeL._
(Section No.)

A demonstration that the proposed residual radioactivity levels at the site 16.2
are ALARA.

To be eligible, the licensee must demonstrate that further reductions in 16.2
residual radioactivity necessary to release the site for unrestricted use: (1)
would result in net public or environmental harm; or, (2) were not being
made because the residual levels are ALARA (10 CFR 20.1403(a)). 2. The
licensee has made provisions for legally enforceable institutional controls
that would limit dose to the average member of the critical group to 0.25
millisieverts per year (0.25 mnSv/yr)(25 millirem/year (25 mrem/yr)(10 CFR
20.1403(b)). The licensee has provided sufficient financial assurance to
enable an independent third party to assume and carry out responsibilities
for any necessary control and maintenance of the site (10 CFR 20.14030).
4. The licensee has submitted a decommissioning plan or a license
termination plan to the NRC that indicates the licensee's intent to release
the site under restricted conditions and describes how advice from
individuals and institutions in the community who may be affected by the
decommissioning has been sought and incorporated, as appropriate,
following analysis of that advice (10 CFR 20.1403(d)). In seeking this
advice, the licensee would have conducted the activities- for seeking advice
required by 10 CFR 20.1403(d)(2); includinig providing for participation
by a broad cross-section of community interests who may be affected by
decommissioning; providing an opportunity for a comprehensive
collective discussion of the institutional controls and financial assurance
specified in 10 CFR 20.1403(d)(1) by the affected parties; and providing a
publicly available summary of all such discussions. 5. The residual
radioactivity levels have been reduced so that, if the institutional controls
were no longer in effect, the annual dose to the average member of the
critical group would not
exceed either I mSv/yr (100 mrem/yr) or, under certain conditions, 5mSv/yr
(500 mrem/yr). If the 5 mSv/yr value is used, the licensee must: (1)
demonstrate that achieving I mSv/yr is prohibitively expensive, not
technically achievable, or would result in net harm, (2) make provisions for
durable institutional controls, and (3) provide sufficient financial assurance
to allow an independent third party to carry out rechecks of the controls
and maintenance at least every 5 years and carry out any necessary controls
and maintenance (10 CFR 20.1403(e)).



Topic Acceptance Criterion

Location
(Section No.)

Comments

4. .4 4

Section 16.3Institutional Controls and
Engineered Barriers

The system of controls to sustain protection should include the following six
elemcnts: (1) legally enforceable institutional controls; (2) engineered barriers (as usec
to mitigate adverse processes (e.g., infiltration or erosion) so the dose criteria are met;
(3) monitoring and maintenance; (4) independent third party oversight; (5) sufficient
funding; and (6) maximum limits on dose (i.e., dose caps") if institutional controls
fail. The licensee should describe how it proposes to apply the total system approach
to its specific site.

16.3

This total system description should be summarized.

Location and description of the general type of institutional controls and the basis for 16.3
selection using USNRC's risk-informed graded approach in Attachment I of the LTR
Analysis in SECY-03-0069. Using this approach, determine if the restricted area of
the SMC site is a lower or higher risk area and the general type of institutional
controls that are needed. (Consider both hazard duration based on the half-life of
nuclides in the contamination as well as hazard level (i.e., less than or greater than 100
millirem per year) based on dose assessment assuming no controls. This approach
might result in identifying unrestricted use areas where no institutional controls are
required and restricted use areas using either legally enforceable institutional controls
or durable and legally enforceable institutional controls.)

A demonstration that the size of the restricted use area has been minimized. (The staff 16.3
considers that minimizing the size of the restricted use area would contribute to
demonstrating ALARA for sites that are considering partitioning the site into
unrestricted and restricted use portions. It would also result in a smaller area to
control, which may make access limitations like fencing and surveillance simpler and
thus more effective, compared to a much larger area.

a description of the specific type of legally enforceable institutional control(s) and an 16.3.1
explanation of how the institutional control is a legally enforceable mechanism. (If
such controls cannot be arranged, provide justification for appropriateness of using
either the LTC license: durable institutional controls are required; and licensee was
unable to establish other types of legally enforceable institutional controls and
independent third party arrangements (e.g., letter from the State declining
responsibility).

State the two specific types of institutional controls will be used: (1) describe that the
LTC license is considered to be a specific type of legally enforceable and durable
institutional control; (2) describe the licensee's responsibility to put in place and
maintain a deed notice that notifies potential landowners of the LTC license
requirement and the conditions of the LTC license.

16.3.1

J. ______________________________________________ J.

K K
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* 4. 1

a description of the restrictions on present and future landowners. (Describe the
access and land use restrictions based n the dose assessments assuming no controls.
Identify specific access and land use scenarios that could lead to non-compliance with
the dose criteria of the LTR and therefore should be prohibited (e.g., farming,
construction of a residence, excavation into the cell for any purpose, or groundwater
use).)

16.3.1

Indicate what access and land use that might be pernitted (e.g., industrial, recreational 16.3.1
or wildlife conservation area).

Describe what restrictions on land use would be needed to maintain effective 16.3.1, 16.3.2
engineered barrier performance (e.g., prohibit excavation of the cell cap and removal
of cell cap material or contaminated material) as well as permitted access and land use.

Describe the licensee's activities to restrict/control access and land use, including 16.3.2
fences, signs, monuments and periodic surveillance (egg., annual site surveillance and
adverse event surveillance). (All of the above should be conditions in the LTC
license, recognizing that the licensee will need to prepare a Long-Term Control Plan
that will describe the details of how the licensee will implement the LTC license
conditions.)', . '

a description of the entities enforcing, and their authority to enforce,'the institutional 16.3.1 As supplemented by 16.3.2 and 16.4
control(s). (Note that the USNRC consideri the LTC li~censeal6n'g with the deed '
notice to be a durable institutional control.).

a discussion of the durability of the institutional control(s), the basis for the duration, 16.3.1, 16.3.2
the conditions that will end the institutional control(s) and the activities that will be
undertaken to end the institutional control(s). (Discuss that the duration of the LTC
license will be permanent for the SMC site based on the long half-life of the uranium
and thorium contamination; however the license would be renewed in five-year
increments. -

a description of the plans for corrective actions that may be undertaken in the event the 16.3.3
institutional control(s) fail.

a description of the records pertaining to the institutional controls, how and where 16.3.4
will they will be maintained, and how the public will have access to the records.

Identify both historical and new records to be retained under the LTC license by the 16.3.4
licensee that are necessary for the licensee to provide effective long-term protection.
(This includes the Decommissioning Plan, Final Status Survey Report, LTC license,
Long-Term Control Plan and all correspondence under the LTC license).

Identify the location and methods used for retention of records by the licensee. (Note
that the USNRC will retain 'all licencing records as part of it's Agency record keeping
system and that these records will be available to the public in the future as they are'
today.)

16.3.4



Topic Acceptance Criterion

Location
(Section No.)

Comments

4 1

A description of any detriments associated with the maintenance of the institutional
control(s), (Describe any detriments to using the LTC license. For example, describe
potential impacts on sale of property or value of property due to the USNRC license
"stigma" or perceptions that the USNRC could potentially requiring further cleanup in
the future (i.e., finality). Detriments might also be a result of restricted use of the land,
independent of the type of legal instruments used (LTC license). Include stakeholder
inputs, if provided.

16.3

the contribution of engineered barriers towards compliance with the criteria of 10 CFR 16.3
20.1403 with institutional controls in place including maintenance);

the contribution of engineered barriers towards compliance with the criteria of 10 CFR 16.3 Section 8.3.3
20.1403 assuming loss of institutional controls (including loss of maintenance) such
that the barrier degrades over time;

Analysis of human and natural disruptive processes 16.3 Section 5.3.3

the need for durable engineered barriers that remain effective over the compliance time 16.3 Section 8.3
period, especially for long-lived radionuclides;

the need for designs that simplify long-term care and minimize the extent of routine 16.3 Section 8.3
maintenance and associated costs, especially for sites with long-lived radionuclides;

the need for robust designs that mitigate potential future failures of the engineered 16.3 Section 8.3, 5.4.3.2 (surface soil erosion rate)
barrier over the compliance time period and the resulting need for and high cost of
major repairs or replacement of major portions of the engineered barrier (in particular,
for sites with long-lived radionuclides, natural events such as erosion and biointrusion
should be evaluated over the compliance time period to determine the design of the
engineered barrier and the plans for maintenance);

The technical basis for engineered barrier performance should address design and 16.3 Section 8.3, 5.4.3.2 (surface soil erosion rate)
functionality of engineered barriers, including interactive effects (both positive and
negative) from the implementation of multiple barriers; technical basis for design and
functionality of engineered barriers; degradation mechanisms and sensitivity analysis;
uncertainty in design and functionality of engineered barriers; suitability of numerical
models; model support; and quality assurance.

adequate financial assurance that considers the cost of both routine maintenance and 16.3 Section 15.1
need for potential major repairs of the engineered barrier over the time period of
compliance;

the reasonableness of a breach of a barrier by an inadvertent intruder that adversely 16.3 Section 5.3.3
impacts the effectiveness of the barrier

the extent and impact of a barrier's degradation over time. Section 8.3, 5.4.3.2 (surface soil erosion rate)
I.

K ( (
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4 4 I

Section 16.4 Site Maintenance, Long-term
Monitoring and Financial Assurance

a demonstration that an appropriately qualified entity has been provided to control and
maintain the site. (Under the LTC license, the entity could be the licensee or a
contractor to the licensee. Discuss the qualifications of the personnel that are
necessary to conduct the planned LTC activities.)

'16.4

a description of the site maintenance and control program and the basis for concluding 16.4
that the program is adequate to control and maintain the site;

For the LTC license, the maintenance activities would be conditions of the license and
the detailed plans and procedures to implement the conditions would be included in
the Long-Term Control Plan. a

Describe the general maintenance and control activities that should be required as 16.4
conditions of the LTC license, such as visual surveillance and routine maintenance of,
physical controls and engineered barriers (e.g., fence repair, cutting grass or removing
Vegetation) '_'_'_''_ ._._

Describe radiological monitoring of surface or groundwater, if such monitoring is n.a.
needed to verify dose modeling results of potential radionuclide contamination in'
surface or groundwater. Include location and frequency of sampling, duration of
monitoring and supporting justifications...... ... _...... ... ..

Reference the Long-Term Control Plan that will be prepared by the licensee that will 16.4
give the detailed activities and procedures to implement the license conditions.

Demonstrate'that the design of any engineered barriers are sufficiently robust so that 16.4
ongoing active maintenance or periodic repair necessary to maintain the effectiveness
of the engineered barrier is not needed. For example, the design objective should be
to preclude the occurrence and need for repair of deep gullies in the erosion protection
cap that would expose residual contamination. Similarly, the cover design (thickness
and material) that might be needed for shielding of the residual contamination should
be designed to preclude erosion that might reduce its thickness and shielding
effectiveness and not rely on repairs to restore the cover thickness. Note that an
acceptable erosion cover design would be one that is consistent with USNRC's
guidance for erosion protection in NUREG- T620, Rev. I and NUREG-1623.

* a description of the arrangement or contract with the entity charged with carrying out n.a.
the actions necessary to maintain control at the site. (This applies if the licensee plans
on using a contractor.) '

a demonstration that the contract or arrangement will remain in effect for as long as
feasible, and include provisions for renewing or replacing the contract;

n.a.
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Location
(Section No.)
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I I I

A description of licensee reporting to USNRC and State and local officials, including
an annual report and event corrective actions reports, as needed. The annual report
should describe licensee surveillance and routine maintenance. Event corrective actior
reports would identify the adverse event that occurred and the licensee's planned
corrective actions. Follow-up reports would summarize the results of the corrective
actions taken and an analysis of lessons learned from the event and plans to prevent
similar future events from occurring.

16.3.4, 16.4

a description of the activities that the party with the authority to enforce the 16.3.1
institutional controls will undertake to enforce the institutional control(s);

a description of the manner in which the entity with the authority to enforce the 16.3.1
institutional control(s) will be replaced if that entity is no longer willing or able to
enforce the institutional control(s);

a description of the periodic site inspections that will be performed by the third party, 16.3.1
including the frequency of the inspections.

a description of the manner in which independent oversight of the entity charged with 16.3.1
maintaining the site will be conducted and what entity will conduct the oversight;

demonstration that the entity providing the oversight has the authority to replace the 16.3.1
entity charged with maintaining the site;

a description of the authority granted to the third party to perform, or have performed, 16.3.1
any necessary maintenance activities;

unless the entity is a government entity, a demonstration that the third party is not the n.a.
entity holding the financial assurance mechanism;

a demonstration that sufficient records evidencing to official actions and financial 16.3.4
payments made by the third party (including NRC under the LTC license) are open to
public inspection;

a description of the periodic site inspections that will be performed by the third party,
including the frequency of the inspections. I

16.3.1

Section 16.5 Obtaining Public Advice a description of how individuals and institutions that may be affected by the 16.5
decommissioning were identified and informed of the opportunity to provide advice to
the licensee

a description of the manner in which the licensee obtained advice from these 16.5
individuals or institutions;

a description of how the licensee provided for participation by a broad cross-section 16.5.1
of community interests in obtaining the advice; I

( Q
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4. 4. 4

a description of how the licensee provided for a comprehensive, collective discussion
of the issues by the participants represented; - -

16.5.2

a copy of the publicly available summary of the results of discussions, including 16.5.3 Appendix 19.7
individual viewpoints of the participants on the issues and the extent of agreement and
-disagreement among the participants;

a description of how this summary has been made available to the public; 16.5.3

a description of how the licensee evaluated the advice, and the rationale for 16.5.4
incorporating, or no6t incorporating, the advice from affected members of the
community into the DP.

Seek advice on whether the provisions for institutional controls will:- provide 16.5.2
.reasonable assurance that annual doses will not exceed 0.25 mSv/y (25 mremny);- be
enforceable; and- not impose undue burden on the local community or 6ther affected
parties.
Seek advice from representatives of a broad cross-section of individuals and 16.5.1
institutions in the'community that mray' be affected by the decommissioning (affected
parties). ' . . , . -

Provide a publicly available siummary' 6f the results of all suc idiscussions, including
Ia description of the individual viewpoints of the participants on the issues and the
extent of agreement and disagreement among the participants on the issues.

'16.5.3

4 4. 4

Section 16.6 Dose Modeling and ALARA
Demonstration

a summary of the dose to the average member of the critical group when radionuclide
levels are at the DCGL with institutional controls in place, as well as the estimated
doses if they are no longer in place;

16.6

a summary of the evaluation performed pursuant to Chapter 6 in Volume 2 of this 16.6
NUREG series demonstrating that these doses are ALARA; ..

a demonstration that further reductions in residual radioactivity necessary to comply 16.6
with the 1.0 mSv/y (100 mremfy) requirement are not technically achievable, would be
prohibitively expensive, or would result in net public or environmental harm, if the
estimated dose to the average member of the critical group could exceed 1.0 mSv/y
(100 mremfy), but would be less than 5.0 mSv/y (500 mremly) when the radionuclide
levels are at the DCGL;

provisions for durable institutional controls are in place; 16.6

sufficient financial assurance to allow an independent third party to carry out rechecks
at the site no less frequently than every 5 years and to assume and carry out
responsibilities for any necessary control and maintenance of the controls at the site
has been provided.

16.6

I 1. £
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+ 4

Section 16.8 Alternate Criteria a summary of the dose in TEDE(s) to the average member of the critical group when
the radionuclide levels are at the DCGL (considering all man-made sources other than
medical);

16.7 n.a.

a summary of the evaluation performed pursuant to Chapter 6 of Volume 2 of this n.a.
NUREG series demonstrating that these doses are ALARA

an analysis of all possible sources of exposure to radiation at the site and a discussion n.a.
of why it is unlikely that the doses from all man-made sources, other than medical,
will be more than I mSv/y (100 mrem/y);

a description of the legally enforceable institutional control(s) and an explanation of n.a.
how the institutional control is a legally enforceable mechanism

description of any detriments associated with the maintenance of the institutional n.a.
control(s);

a description of the restrictions on present and future landowners; n.a.

a description of the entities enforcing and their authority to enforce the institutional n.a.
control(s)

a discussion of the durabilityl 8 of the institutional control(s); n.a.

a description of the activities that the party with the authority to enforce the n.a.
institutional controls will undertake to enforce the institutional control(s);

a description of the manner in which the entity with the authority to enforce the n.a.
institutional control(s) will be replaced if that entity is no longer willing or able to
enforce the institutional control(s);

a description of the duration of the institutional control(s), the basis for the duration, n.a.
the conditions that will end the institutional control(s) and the activities that will'be
undertaken to end the institutional control(s);

a description of the corrective actions that will be undertaken in the event the n.a.
institutional control(s) fail;

a description of the records pertaining to the institutional controls, how and where n.a.
they will be maintained, and how the public will have access to the records.

a description of how individuals and institutions that may be affected by the n.a.
decommissioning were identified and informed of the opportunity to provide advice to
the licensee;

a description of the manner in which the licensee obtained advice from affected
individuals or institutions;

n.a.

I L .1.
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a description of how the licensee provided for participation by a broad cross-section
of community interests in obtaining the advice;

n.a.

a description of how the licensee provided for a comprehensive, collective discussion n.a.
on the issues by the participants represented;

a copy of the publicly available summary of the results of discussions, including n.a.
individual viewpoints of the participants on the issues and the extent of agreement and
disagreement among the participants;

a description of how this summary has been made available to the public; n.a.

a description of how the licensee evaluated advice from individuals and institutions
that could be affected by the decommissioning and the manner in which the advice
was addressed.

n.a.

_



*( CHECKLIST DEMONST1FC qG COMPLIANCE WITH
ACCEPTANCE CRITERIA IN FEBRUARY 28, 2003 LETTER FROM THE USNRC'

Shlieldalloy Metallurgical Corporation Decommissioning Plan (Rev. 1)

C

Topic Acceptance Criterion Location Comments
(Section No.)

Decommissioning Plan Acceptance Additional information is required regarding your site- Chapter 5
Review specific dose modeling

Additional information is required regarding a quantitative Chapter 7
site specific cost-benefit analysis to demonstrate that the
proposed alternative is As Low As Reasonably Achievable
(ALARA)

Additional information is required regarding specific 16.3
institutional controls for restricted release

Additional information is required regarding an agreement 16.3.1
by a competent party to assume control of and
responsibility for maintenance of the site .

Additional information is required regarding financial 15.1
assurance

Additional information is required regarding advice from 16.5
affected parties.

Dose Modeling The exposure scenario includes a situation in which the Appendix 19.3
deed restrictions and prohibition of building a residence
near the storage pile fal, yet the cover and shape of the
capped pile remain intact. Please provide a justification for
how-the cell has been designed to withstand erosion and
other activities or an exposure'scenario should also be
included that erodes the cap through natural and human
activities if the institutional controls and site maintenance
were to fail.

Bellamy, R. R., U. S. Nuclear Regulatory Commission, letter to D. R. Smith, Shieldalloy Metallurgical Corporation, "Rejection of Decommissioning Plan for the
Newfield Facility and Denial of the Exemption Request to Postpone Initiation of Decommissioning Process, Control No. 132074", February 28, 2003.



Topic Acceptance Criterion Location Comments
(Section No.)

The exposure scenario as stated eliminated the direct 5.3.3.2
exposure pathway by placing the house 20 feet away from
the contaminated area, and estimated an exposure of less
than 10 microrem per hour above background. Please
provide the basis for selecting a distance of 20 feet. In
addition, provide a basis as to why exposure to direct
gamma radiation from other plausible scenarios should not
be considered. For example, the average member of the
critical group could be the family farm member engaging in
outdoor activities, such as tending to crops and livestock or
recreational activities such as fishing in the on-site pond.

Please consider other exposure scenarios where there could Chapter 5
be land activities on top of the engineered call. For
example, an exposure scenario to a worker providing
maintenance on and near the cell, or an intruder scenario
because of loss of institutional controls, resulting in an
occupational re-use of the land over the cell. Comparison
of the results for modeling these scenarios to the residential
farming scenario should be included to demonstrate the
reason for selecting the residential farming scenario as the
bounding scenario.

An esposure scenario for other areas of the site where Chapter 5
licensed materials were not used is not addressed in the DP.
The DP should address the dose contribution for other
portions of the site to meet the overall dose limits for the
site.

The input parameters used in Shicldalloy's analysis are Chapter 5
primarily the RESRAD default parameters. There was no
sensitivity analysis to identify key parameters. Please
provide the justification for the values used for key
parameters for the Newfield site. Note that information
determined based on past groundwater studies may be
acceptable.

L



Acceptance Criterion C mtTopic Location
(Section No.)

Comments

4 4 1

The input parameters model an impermeable cover
remaining intact and not affected by erosion or water runoff
(water runoff coefficient to 100%). Yet input parameters
erode the contaminated slag pile over time. Provide or
reference the basis for why the engineering cover would
remain in place. Also justify how the slag pile erodes with
time, although the impermeable cover is not eroded.

5.4.3.2

1* 1

The partition coefficients were changed based on a
referenced source. Compare these Kd values to calculations
of estimated travel times based on the uranium and thorium
found in ground-water samples from wells near the existing
slag piles.. Also explain the basis for inputting groundwater
concentration as zero under the initial conditions.

n.a. Site-specific distribution coefficients
have been obtained since the release of
Rev. 0 of the Plan (see Appendix 19.4
of Rev. I)

I. 1' I

Decommissioning Alternative and
Rationale and ALARA Analysis

Section 6.2 states, in part, that the regulatory decision on
the preferred decommissioning alternative for another
facility with similar radioactive slag is equally applicable to
the SMC's Newfield facility. However, site-specific factors
and a thorough examination of other alternatives were not
presented. . .

Chapter 7

Section 7states that the estimated cost of off-site disposal 7.3.6 and Tables 17.14,
wiascalculated to be'aproximately $102-112 million 17.15 and 17.16
versus about $3.0 million for the on-site disposal options.
Please elaborate on the other alternatives and explain the
cost differences.

See 10 CFR 51.60 for the general iequiremients for a Appendix 19.9
licensee's Environmental Report and NUREG-1748 for
developing a site specific Environmental Report.

Examine other conservative alternatives such as offsite
disposal to other facilities (compare cost factors per ton or
cubic feet) and offsite disposal of the soils and bag-house
dust and its impact of reduction on the source term. For
example, leaching of thorium and uranium from the bag-
house dust in comparison to the slag, and the cost-benefit of
the action.

7.1



Topic Acceptance Critcrion Location Comments
(Section No.)

Develop and submit a site specific quantitative cost-benefit 7.4
analysis to support the in-situ stabilization option as
ALARA, since the chosen alternative is not the
environmentally preferable alternatives. The ALARA
demonstration should be performned pursuant to Section 7 fo
NUREG- 1727.

Radioactive Waste Management Section 12.3 states that no solid or liquid mixed wastes are 12.3
Program expected to be generated during the decommissioning

process. However, a soil remediation plan is under review
by EPA. Please state whether any mixed waste could be
generated from remediation of these soils in areas impacted
or potentially impacted by NRC regulated source material.

Financial Assurance Section 15.1 stats that costs of implementing this plan is 15.1 and Table 17.14
$2,731,161 as shown in Table 17.14. Please separate the
cost of long term surveillance from the cost of site
stabilization and cell construction.

The cost for site stabilization and long term surveillance 15.1 and Table 17.14 Annual surveillance & monitoring
and maintenance of the cap, wildlife area and nature trails costs provided for planting engineered
fo 1,000 years was estimated at $781.300. Please show the cap with grass
cost for long-term care on a yearly basis and the method
used to determine the total estimate (refer to NRC guidance
to calculate this amount) assuming a duration of 1,000
years. Also explain the assumptions used regarding the
potential for requiring major repair of the cell (see
comments regarding maintenance of the site).

Describe the financial assurance mechanism provided by 16.4
the licensee or responsible party for an independent third
party to carry out the necessary control and maintenance
activities.

Address whether costs for additional remediation/recovery 15.3
actions related to being an EPA National Priorities List site
are assumed to be secured with the existing irrevocable

l_ stand-by letter of credit.



Acceptance CriterionC /

I,-
F

Topic Location
(Section No.)

Comment4

4 .4 4

Institutional Controls (IC) Section 16.2 provides a summary of the variety of
institutional controls that will be implemented. Explain
how the proposal for the institutional controls are legally
enforceable, such as the authority to enforce and manner in
which controls will be enforced. In its DP, SMC proposed
the use of a deed notice after license termination while it
remains the owner of the site. NRC staff is concerned
because a deed notice is not a legally enforceable type of
institutional control. Furthermore, SMC did not address
enforceability of the institutional controls after transfer of
ownership to some other government entity. Such
institutional control plans must be agreed to and
documented in the revised DP.

16.3.1

Identify whether there is an agreement by an independent
third party to assume control of and responsibility for the
maintenance of the site. Residual contamination at the
SMC site will consist of uranium and thorium, both long-
live3d radionuclides requiring "more stringent" IC
according to the LTR SOC. Although SMC proposed
eventually transferring their site ownership to some local or
state government entity, the DP did not discuss the capacity
or willingness by any government entity to accept this
responsibility in perpetuity. SMC must also address the
willingness of entities to accept the funds to be provided
and that they are sufficient for control and maintenance as
well as resolving concerns over long-term liability due to
potential engineered call/cap repair after transfer of
ownership. Therefore, SMC has not demonstrated that its
proposal is feasible.

n.a. No third party participation is required.

Engineered Barriers The DP states that the cell has been designed to meet New n.a. Information is no longer used.
Jersey (sec executive summary) and NRC (see Section
8.3.3) requirements, that it is designed to ast 1,000 years,
and will prevent future erosion. However, specific
guidance documents are not referenced. Please do so.

No basis is provided for the cell lasting 1,000 years or Appendix 19.3
preventing future erosion, especially with steep 3/1 slopes.
Furthermore, no basis is provided that the geotextile layer
will last 1,000 years or the affect on performance if it fails.



Tol)ic Acceptancc Criterion Location Comments
(Section No.)

There is no discussion that the cell and cap have been 8.3 Supported by Appendix 19.3
designed not to rely on maintenance or to preclude major
cell failure and major repair or partial replacement over the
1,000 year time period. Reference to NRC's Part 40
Appendix A engineered cell cap design guidance for
designing disposal cells within the objectives to last 1,000
years with no reliance on maintenance may be useful to
consider.

Maintenance of the Site Describe any detriments associated with the maintenance of 16.3, footnote; 16.4 Footnote to Section 16.3 describes
the institutional controls. For example, discuss the potential detriments associated with limitations
for vegetation growth or presence of hazardous wildlife that on selling of unrestricted portion of
could prevent the completion of quarterly maintenance property specified in USNRC
inspections or impact the engineered cell (i.e., burrowing by guidance.
animals.

Describe maintenance expected for the engineered cap and 15.1, 15.4
nature trails after SMC transfers title of the property.
Include a discussion of the potential for and the cost of
major repair or partial replacement of the engineered cell
cap should the cap fail. NOTE the relationship to the
degree of design robustness.

Obtaining Public Advice Because SMC with its RAB most likely will develop the 16.5.5
mechanisms for soliciting public advice from the local
parties, please outline in more detail what actions arc
planned or will be taken to establish an RAB.

As stated in Section 4, the RAB should be meeting during 16.5
the planning phase to provide valuable input. NRC
recommends that a SSAB or other effective methods be
selected as soon as practical after the licensee notifies the
NRC of its intention to decommission and terminate the
license.

Describe the administrative support and access to licensee 16.5
studies and analysis pertinent to the proposed
decommissioning for the SSAB. Describe how the
summary of the results of all collective discussions and
reports by the SSAB will be made publically available.

( (
L
6



Topic Acceptance Criterionk Location Comment\-
(Section No.)

Although SMC indicated general plans for future 16.5
interactions to seek advice from affected parties, the DP did
not include the results of interactions as required. The
advice from affected parties should have been part of the
input that SMC used to prepare its DP.
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Generalized Geological Cross Section

Figure 2 from:

"Water Resources and Geology of
Gloucester County, New Jersey

Special Report 30, NJDCED
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"Island arc' and "Avalonia" are small continents that were added to North America
during the Taconic and Acadian orogenies. b.y.=billion years; m.y.=million years. Source:
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Figure 1. Map showing earthquake epicenters in and near New Jersey.

Source: NJDEPE-Division of Science and research, USGS Geological Survey, Geological
Survey Report 31, Catelog of NH Earthquakes through 1990, pg 3 Fig1.
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Monitoring Well Logs

Historic Ground Water Elevation Contour Maps
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95-07 21 27 UGIHTBRWN FINE-UEDIUM SAND.SOMESILTYCLAYLAYEPJ
42 40 RECOVERY- 1I

100-102 0o 100tow UGLIHTB1WNU MEDIUM SANDTRACESILT
AEOOVERY 10

105-101 10? 100(4' SAMEAS ABOVE
RECOVERY-1r

110-112 125 1001Z 0- Ir SAMEAS3AB0VE 1S-24DGEMEDIMSA. SOMESILTY
GRAYSTSINGES FE TOVERYNW24'

115-117 1S 20 GAY-SLACK FINE-M UM SAND. SOME SLT. UTrLE CLAY.
31 41 RECOVERY- IV

117-119 15 1s GRAY/BLACK FINE-MEDIUM SAND. LiLE SILT a CLAY
22 33 RECOVERY - r; LARGE AMOUNTS OF WASH

110-121 13 19 GRAYIBUCKFINE-UEDIUMSAND. UTtlESILT&aCAY
20 29 RECOVERY - r

121-123 14 35 SAMEASABOVE
70 54 RECOVERY - V

123 -125 25 26 0-2 VAlVED CLAYSILT LAYERS. 2-4' MEDIUM-FINE SAND
33 43 UTTLE SILT AND CLAY. ONE STRINGER OF SILTICLAY; RECOVERY-f

125-12J 17 23 FINE-MEDIUM SAND, LITTLE SLT AND CLAY
19 25 RECOVERY - -

END OF BORING I iZr

40



BORING No: SC-3o "
PIIOJECT NO: 7S50-NS5
PflOECT: SHIELDALLOY
CtlENT: SMO
tOCATIONt NEWFIELD, NJ

ORING DEPTIt 127 FT

CONTRACTOR UN-TECH DRILUNG
DRLLERS: CONOVER.IJDRAS
TRCINSPECTOR: DRUMKE
DRILLNG METHOM . SC ROTARY
GROUND ELEVATlNt 8e75 FT
CASING ELEVATIOKN 91DFT

DATE STARTED. IAV2
DATE COMPLETED. 1/Z792
STATIC WATER LEVE. 88.01 FT
NJDEP PEFYT NUMBER 31-Jt195

3

5-7 12
30

10 - 12 I?
19

15-IT 2
10

20 - 22 10
25

25-27 16
34

30-32 19
so

35 - 37 25
40

40- 42 27
48

45 - 47 20
25

50- 52 9
17

55 - 57 5
5

60 - e2 42
83

es - ei 13
37

70 - 72 40
loom

75 -77 50
100)

50 - 82 42
100f

ss -7 34
5s

NO ODOR WATER TABLE AT 2.5. FCOVERY-20.
OD

BFWWVTANH MUM-COURSE SAND, SOME FNE SAND AND GRAVEL,
TRACE SILT, ND ODOR RECOVER - 2

0-0' WASH: e-14 BROWKMTAN UEDIUM-FIE 6A, LmTLE FINE GRAVEL.
TRACE SILT. NO ODOR. RECOVERY-IC

O- 12 GRAYFINE SAND. SOMESILT; 12-tP RFE/B ROWN MEDIUM-COURSE
SAND AND GRAVELTRACE SILT, NO ODOR. RECOVERY- *ir

0-2 WASH- 2-14' LAYERS OF WHITE AND TAN MEDIUM SAND AND FINE SA 20'
TRACE SILT. NO ODOR RECOVERY- 14'

-0-6 LIGHT BWIOWN MEDIUM-COURSE SAND. SOME GRAVEL, o-r GRAVEL LAYER;
7-17' LIGHT ORANGE-BROWN MEDIUM-COURSE SAND. LUTTLE GRAVEL
AND FINE SAND,TFACE SILT. NO ODOR. RECOVERY - ti

LIGHT BROWN MEDIUM-COURSE SAND. SOMEFINE GRAVEL COURSE GRAVEL AT t2',
FINER SANDS AT BASE OF SPOON. NO ODOR. RECOVERY - 24'

0-15' LIGHT BROWN MEDIUM-COURSE SAND. LMTE FINE SAND TRACE SILT;
15-24' WHITE MEDIUM SAND. LITLE FINE SAND. FECOVERY -24'

TAN MEmUm -COIfsE SAND. ULTRE FINE SAND, TRACE GRAVEL 40'
RECOVERY - 1ir

TAN MEDIUM-COURSE SAND. LITTLE FINE SAND. TRACE GRAVEL
RECOVERY -19I

0-r TAN-BROWN MEDIUM-FINE SAND, S-14 RED-BROWN COURSE SAND,
LUTTLEFINE-MEDIUM SAND. RECOVERY-14.

0-8 TAN-BROWN MEDIUV-FVIE SAND, UTTLE SILT; S-IC FED-ROWN
MEDIUM-FINE SAND. UTLE SILT. RECOVERY-IC

TAN-BROWN MEDIUM SAND. LTTLE FINE SANDTPACE SILT 60'
RECOVERY- 20'

TAN WITH PINK LAYEFIRS0-4' MEDILNJ-COURSE SAND; 4-tr FINE SAND,
UTTLE SILT. RECOVERY - I8

0 -Z TAN MEDIUM -COURS E SAND- 2-tZ TAN AND RED LAYERS OF FINE SAND
UTTLE SILT. THIN WHITE FINE SAND NEAR BASE OF SPOON. RECOVERY - I r

0-6- WASH; e-e TAN MEDIUM FINE SAND, 8-I' ULGHT BtROWN FINE SAND.
LITRLESILT. FECOVERY-Ir

0-8 TAN MEDIUM FINE SAND, S-8 TAN FINE SAND, LITE SILT, 60
RECOVERY - r

0-Z TAN MEDIUM-FINE SAND; 2-1t LIGHT BROWN FINE SAND,TRACE SILT..
RECOVERY - 12'

CONTINUED ON NICT PAGE

I.OCIONG COVER

4=$

2"' -os

s'

r ,9~>

i<~~A

Sx-*4

r, 4

.4*';

"'',"

'SoiSW,

r2.

'4-

K.

4.

I 4

2'
Ixf.

SCHEDULE 4o
PVC RISER

3ENTONrTE
MLLRY

58

57

82
84



PAE21OF 2
BORNG NO * SC-0U
PROJECT NO.: 7650-N51

.- . /

90- 2 34 2 0-er TAN FINE-COURSE SAND. ULTTLE GRAFVEL. 0-12 BROWN-TAN
Ba 64 FINE-MEDUM SANDM. LITlE SILT. MWVERY 14

95-97 54 54 0-1 W TAN MEDIIM SAND-.0-12 RED MEDIUM-COURSE SAND.
100ff 12-t5 ORANGE-DROWN MEDIUM-COURSE SAND WrrH SILT STR4CEM.

FECOVERlY * 97

100-102 25 2 o-T TAN MEIUM SAND. SOMECOMME SANDW 3-r TAM-ROWN FINE If 100
35 26 SAND WITH SLT STAGERS. UliLE SItT, FECOVERY - 10

105-t07 36 45 0-I1TAN MEDIUM SAND.SOMECOURSESAND; 14-2t'TAN-ROWN
100ff FINE-MEDIUM SAND.O LTLEGRAVELAND SILTSTFGERS. REOVERYC-2

110-112 17 27 0-1ZTAM MEDUM SAND.SOME COURSE SAND, 12-2- VAFIGATED MEUM SAND
20 35 (TAN.FRED.ADBROWNt AYS WITHSILT STRGERS.SOMEFINE BAND III

LITTLE SILT. RECOVER - 24

ENDOF8ORFNG - IS' 11s

it t,.,,i',SCHMULE40



BORING NO: SC-11Spo
PROECT NO: 760-N51
PRtXCT: SHIELDALLOf
CUENT: SMC
LOCATION: NEWFIELD. NJ
BORING DEPTH: 24 FT

CONTRACTOk: UNI-TECH DRtUING
DRILLERS. FRECK
SMC INSPECTOR: VALENTI
DRLLING METHOD: MUIG ROTARY
GROUND ELEVATION: 10B91 FT
CASING ELEVAiON iUs.v FT

DATE STARTED: 71A2
DATECCIAPLETED. 711A2
STATIC WATER LEVEL 1 91.10 FT
NJDEP PERJMIT NLJJER: 31-305m

0-2

5-7

10-12

15- 17

20-22

AUGEREDTO5

3 4 ORANGE TO L13HT BROWN SILTY SAND WITH GRAVEL
a 7

2 4 ORANGE-UGHT BfOWN SILTY SAND WITH GRAVEL
6 2

2 2 ORANGE-TAN GRAVEL
3 3

3 3 ORANGE-TAN GRAVEL
o 7

END OF RORING -24'

* SBaen



BORING NO-,
PfOJECT NO:
PROJECT:
CLIENT:
LOCATlON:
SORING DEDFt

SC-`W2 "
765-N51
6HELDALLOY

NEWFIELD, NJ
17FT

CONTOf
MUM:

SMC INSPECTOR
DRNLLM MEOO.
GFO4IXO ELEVAT)0tN
CAStN ELEVATION:

UM-TECH DFWLNO
CONOVER.EVANS
VALENTI
MIU ROTARY
95JMFT
97.NFr

DATE STARTED.
DATE COMPLETED:
STATIC WATER LEVEL'
NJDEP PE NUMBER

12MM
12r ID1
932OFT

0-2 15 * Ughtbown b ghtomno..GRPAVEL. (-Z1:llghtbrown.a dy-
0 7 gWvlweuloundodto stubnguhpebbb2,(Z.-21

2-4 . 4 .7 L Ughtboown tolghtounguSAND. mdum nuae.watrtabl at25
15 13

4-61 11 a
0 10

10-12 6 7
7 10

tghtrowi.SAN0,11no

~~~~~~. .. . . . ............. . .. .

Ught Way.SAND & GPAVEL. pbbsb 3ta /r. myand at i'

Light bron.SAND & GRAVELb 114', we gded and wel rounded

LOCMCNtB COVERe

2 E' NT SEAL
- p of Sao"

- 6CHtED. 040

_ 2 Sand Park

1r otm ofWON

15- 17 5 - 7
10 7

END OF SOMNGl- Ir



BORNO NO: 8C-2(0
PROJECT NO-, 7iso-Nt
PFJECT: SHIELDALLOY
CWENT: 8uG
LOCATIONt NEVWFLNJ

-, t BORNG DEPTFt 139 FT

CONTRACTORW UNI-lECH DRILLNG
DRLLERS: . CONOVER.JANDRAS
TRC IJSPECTOR LULLN
DRAING METHOD UU FOTARY
GFbtC ELEVATIOm: 101.55FT
CASING ELEVATnot 10453 FT

DATE BTARTE 1J/92
DATECOMPLETED 1/10192
STATIC WATER LEVEL: 8085 FT
N1DEP PERWIT NUMBER 31-38137

0.0

5 -7

10 -12

15-17

20 -22 S
la

25- 27 23
37

30-X3 21
49

35 -37 16
50

40-42 34
45

45-47 17
39

50- 2 22
45

55 -7 49
70

I0 - 2 25
52

55- 7 43
4S

TO-72 14
45

75-77 38
52

80 - 82 42

5 - 87 20
45

14 BROWN-ORANGE MEDIUM-COAME SAND.TRACE FINE SAND. NO ODOR.
24 FECOVERYI.'

25 o-r WASH; 7-Ir SAMEAS ABOVEWITHTRACE FINE GRAVEL NO ODOR
37 RECOVERY-17

26 0-? WASH; 2-1J' DOWN ORANGE MEDIUM SAND, ITh.E FINE SAND.
50 TRACEFINE GRAVEL; 13-15 BROtWN-ORANGE FINE SAND. NO ODOR.

RECOVERY-15

22 0-2 WASH; 2-15' BROWN-ORtANGE FINE TO MEDIUM SAND. NO ODOR.
3 FtECOVERY-1Y

27 0-3 WASH; 3-1t SAME AS ABOVE
50 RECOVERY-1t

20 0-fr BROWN-ORANGE FINE SAND: 6-127 BROWN-ORANGE FINETO MEDIUM
50 SAND. RECOVERY-12

STEEL CASING SETTO 4f'

37 0-2 WASH; 2-4' BROWN-ORANGE SILT, SOME CLAY, LITTLE SAND.
83 4-21' BROWN-ORANGE MEDIUM SAND. LITTLE FINE SAND. RECOVERY-21-

65 BROWN-ORANGE FINE TO COARSE SAND.TRACE SILT. RECOVERY-12'
65

31 0-r TAN MEDIUM SAND. LITRlE FINE SAND. TRACE FINE GRAVEL;
so 7-12 BROWN-OPANGE FINE TO MEDIUM SAND. RECOVERY-1I'

43 VAR GATED TAN TO FEDS MEDIUM SAND. SOME COAASE & FINE SAND.
53 TRACE GRAVEL. REtWVERY-13

22 SAME AS ABOVE EXCEPT SILT STRINGER IS LOCATED C DOWN FORIJ TOP
5t OF SAMPLE RECOVERY-12'

48 TAN FMIE TO MEDIUM SAND: STRINGER OF FINE GRAVEL AT C.
56 RECOVERY-I1

45 BROWN FINE SAND. LITTLE FINE GRAVEL. RECOVERY. 17

22 0-1TAN CLAY. LITTLE S1LT.TRACE FINE SAND. SUTI
50 3-21' TAN TO FED FINE SAND WITH SILTICLAY STRNGE.

FtCOVERY-21'
CONTINUED ON NEMT PAGE

i

.

a

.

i-

-C..

8 CHEDULE 40
FVC FtiSERi

rSTEEL CASINGi

3ENTONiTE
3LUSiY

3ottom of
3casin



PAGE 2 OF 2
BOFINO NO.: SC-200
PROJECT NO- 7850-N51

90-92 100/5t UG BRWN MEDIUM TO FI AND.TRECE SILT. FECOVERY - S U 40
PVC IUSER

95-97 1 19 0-8TANFINETOMEUM SAND.UMECOAFSEsANO e-1ws RED
29 47 FINETO MEDIL SAND,.LAYER SEPARATED BYCLAY8STIINGER. pECOVERY-15.

IOD-10 48 29 RED-BROWN FINESAND WITH WHITE SILTAND CLAY STlRNGEFr. 100.
33 38 FEOEVEFY- 1V

* .~-.ENTONITE

105-107 S7 10W4' 0-7 SAME AS ABOVE.;2-8TAN-PINK FINE TO MEDIUM SAND, TIACE SILT.
RECOYEVY-8

110-112 t00/4' BROWN-ORANGE FINE TO MEDIUM SAND, TIACE SILT. SECOVERY.4

115-117 tt1 100/4' UGHTTAN-BROWN MEDIUM SAND. UILE FINE SAND. FRECOVERY-v

120-122 22 20 TAN FINE SAND WITH RED LAM NAT)ONS.SOME SILT. RECOVERY-IO' 120'
26 13

ENTONITE

124' '~ p of San d Pack
125-127 53 133 BROWN-FIED FINE SAND. LITTLESILT.fIECOvERY- rf

12E' opodSat

130-132 25 24 SAME AS ABOVE.RED ATTOPTOTANAT BOTTOI. RECOVER Y-V
33 32 SCHED.440

0-SLOT PVC

ElI

137-139 29 24 DAAK GRAYS 0-V FINE SAND; -24 STIFF SILT& CLAYLAYERS.SOME PACK
20 34 TO UTTLE SAND AT BASE OF SPOON. FECOVERY-24' 138' O tocsmfWI

140 i omof Boring

END OFW 8INt3- 1401
r STEE. CASING SET FFOM 0 TO 4J



BORING NO-, sc-WVzS CONTRACTORt tUM-1ECS4 DFWOL DATE STARTED- 12ra3~i
PFOwECr NO.: 7150-N51 DRILLERS: CONOVER. EVANS DATE COMPLETED' I12=2~1
PROJECT: SHIELDALLCY SUC INSPECTORA VALE~)M STATIC WATER LEVEL. 90.40 FT
CIJENT: SM0 DRILLING METHIOD MUD ROTARf N.ADEP PERMIT NWSER:
LOCATION: NEWRE1&D. N4J GROUND ELEVATION: 90O11 FT
BORING DEPTH 22 Fr CASING ELEVATION: 10227 FT

K> I

o 2 1 0 44 Gray.FILL, grave. -. 'and alsoahIragm~enis .
210 1 4

2 4 7 a h Ubron. SAND. Wal. pebbl- b 1/ZClmp
7 e

4 6 10 7 Same as &aveaysEA
15 It

I IS I6 Soeam~s bov.
17 16o cre

3 10 . 6 Sabjr-i - .i a- b bI. ,
5 SCE. S

15 -17 a Light bowwn lo ight orangeS.SAND & GRAVEl.
~4 6

20 -22 2 2 Light brwn l Ught orange. GRAVEL

END OF ROFWNG 22 FT



BORVNGNYO. 50-260
PROJECT NO.: 7850-N51
PROJECT: SHIELD~ALOY
ajENT: SMC
LOCATION: NEWIELD. NJ
BORINGDEPTH: 143 FT

CONTRACTOR: Ltf-TECH DRtING
DFtLLEFS: FICK,V1SkL
TRCiNSPECTOR: SLUM
DRULLM METHOD'. UD UROTARY
GFK UND ELEVATION: 100.86 FT
CASING EIEVATD)N: 100.45FT

DATE STARTED: 7ZWA2
DATE COMPLETED' 7M2
STATIC WATER LEVEL: B&40 FT
NJDEPPEAMITNUMBER: M1-39Z12

1I1
5-7 10

20

10 - 12 10
16t

15-17 7
7

20 - 22 6
17

25-27 10
168

30- t2 20
26

35 - 37 37
41

40 - 42 48

45 - 47 45

50-52 20
42

56- S7 20
6014

60 - 62 30

85 -67 40

70- 72 34
45

75 -77 46

e0 - e2 36

e5 - 67 50J3

Oa

14
20

15
15

1S
{t .

10
le

12
22

20
24

38
51

64".

SMt-

26
30

38

5M.

38
43

50W-

Brown. lrn-medum SAND. VIn $I, no F x Oda dry. I.A' recoery

Same re above. 0.8 recovery

Same a &we, I'trecovery

Brown. remdun SAND. sone *m tt.tte dtswet, rno odr,
Qs67 recavwy

Same as ae l' recovery

Brown. fro-medum SAND, F No.t12, no odo, wet 12' recovery

Lktt. treddsh-broic 8m-medcnL tSAND, titne sil, rio ort, wet
1' recovery

Same s daove. 1'recovery

Same s dbove, 05' recovery

Light brwn. ne-medtm SAND. lole el, no odor wet,
1 Z recovery

SCmne as , t' recovy

Same a ebme, 05' recovery

Psedcksh-brown, same - above. O.' recovery

Sane as aboe. t.B' rMM

*Uihtbrownflne,-medium SAND, Ife dsItno odor.wK,
067' reXwy

Same as above, Br recovery

Same as bove. 025 recovery

40

i:"

I

I

r .

r

X

LOMING OOVR

fSCHEDULE 40
PVC RI SE R

3ENTONITE
fLURY

K

CONTINUED ON NE)( PAGE



PAGE 2 OF 2
BOFRNG NO:
PFKJECT NO:

SC-26
7650-N51

_II

1 I rI `*r SCHEIDXE40

95 - 97 42 SW Brown. foe SAND and SILT, VRSb AdumaAnfd no odor.wet%
o.r recovery

105-107 Wr/ Same as abov, ON rtcovry

115-117

120-122

125-127

135-137

4a 50/r Same as above, 1'recovery

25 5W0 L U htbrown. reddsh brownflne-modun SAND. M.e slkt, no odor.
recovery

43 5(V4 Ught brown,fine-menim SAND, 1W. at, no odor, wet,
O' recovery

0 23 Sonmeasabove, 'veovery
20 37

145-147

Srt ofay Layer

9 8 Dark ray CLAY. We sal. t&y no odor,2' recovery
1 47

END OF DOFINO - 144'



-

WELLNO SC-2tD

FROJEcTNO. I9D0os-coc10

PROJECl. SHIELDALWOY(SJC)

LOCAT1Otl: NEWFIELD.W

WEU DEPFYh Lt53 FMr
PERMrrTNO- 3147409

amfAacroR UNI-TE DRN.LIN

DRpILE: nIESELRSACX.WARREN

TRCINSPECrOL SWC&

DRIWI METHOD: MUD RMARY

*GROUND ELr 107A1

CASINO EL 107.02

DATE STARTED:

DATE COMFLETEl

WATERTABLEEL

LOCATnIO

tMA3

7 W25S3

m6r3 cIm)
N 256.663*0

B 1Js9972A9

_ W U COVER

O - 2 7 13 or Tt dDtbmF4MSANfkie-dq
17 'il ' ' ' NI FnrF I 6D1r.I eV4 .

CEMENt
GROur

5 .7

10 - 12

15 - 37

20 -22

25 . 27

30 - 32

35 - 37

40 - 42

45 * 47

50 . 52

55 . 57

60 - 2

2 a o.g.SdYcdtCSAN4D. wm f g~wedbP

21 13 rtvmy.

3 9 CMaF.MSA^ trt"Cmdwv.dm
9 12 lI'lt _

7 13 *SnaAbe
13 14 Vrc.y

13 13 Omg. F.M SAN4D. c und. t med. pnel,. some e-bes, wet
10 15 141Rconey

30 14 Onnge.F-M SAND.fre mn a rn.

16 23 14'Receov

25 17 OrmrF CSAND.tr-UtIc f-c gnvd ,wct
21 1t 14' Recovay

12 15 OrwnteM.CSAND.ftrf dr-Ltucgmvd. wet

£ 20 OnmeM .CSAND.IkgtncL

39 32 31'Reco ay

21 25 TaF-MSAND.itzlccun turvd
32 40 irReccym

20 75 T~Ueink Fui SAND.1it1.-nme n-c vma

1003' . 1 Recovay

40 90 T1 nk Mea SAND, t4irtie fund in aVdA

tO015' lOReeovy

25 l00.' White/Ta F.CSAND
R qcovcy

10.0

GROUT

r DoRDIoLE

4'1VCRMM

(CONTPD6D)



SIELD ALLOY MEMALLURGICAL

K-) SC-28D, counued

65 - 67 47 100/' TinhwpkhcSANDV ren-d.sbtr1lcbysingen
10' Recowy

70 72 41 52 SamunsAbm
100/4' 12'Recvay

75 - S0 62 100/4' TznM-CSANDtrfsmdtr cl _
10'Recovey

So 32 40 100/3' TanFCSANMtrgrel
12'Re rery

as - 7 36 100/4' Tan FCSAND. fcgravel
10' Recovery

30 . 92 61 100/7' Tan F-CSAND, livmel
o'Reccoaery

9S . 7 19 32 TanF-VFSAND.trcaystringer@2'andI.
38 480 13' Recovaery

100 - 102 17 26 Orngvler dF-VFSAN Dsomw itesandstinger
50 67 17'Recoery

105 - 107 35 100/5' TeAnrmngFSAND
' Reco'ery

110 . 112 20 25 Orngeran F-VFSAXD,0ie witelay srikgen
40 100)/? IP'Ro ery

115 - 117 64 li' Oranngeran F-MSAND. trcsan
6' Recovy

120 * 122 55 100/4' TanFMSANDtendite4cikbysUingerhtipofmrp1e
6Recovery.

125 - 127 14 24 Tam~at.F.VFSAND.trclaystringen

VDoRDEHMS
... I..

4.Rvc5lsE
CICHEMX 40)

D00SANDSEAL

TOP OF SAND PACK

TOP OFSCREEN

37 42 l0'Recovaey
127

130 - 132 30 100/3' Taw/BrwuF-VFSAND
7 Recowry

130

133



SMUD ALOYMEIALWURGIAL

SC.2$D. am4d

I

.4



wmUO. 3SC-290

?E.OSEC N >. 150.000-003

PROJir . 5NEZLD OY(St

LOCATIO NbEWFMD6]C

?E73I4rO. 3147409

Cnn1rRACWrM U1n1TEarD o

RILLJEX3 DAVE. MDCE. 4BCG

WRCDI20EcrC. BROWN

H DODL:ETHcV RUDORAP.T

GtOUNEL

CASM M-

DATE STARED.

DATE CMLETED:

WATE7TAMEE1'

LOCATION

2MM7

V2ra

* * 2 4 6 O-r Tojoitm2ra7SmdMdSi.OLewK wk
£ 10 24 Brawny Bud WAd S l mm Gd

6-16dYdiowina- 7.24AND. ,we pml12Si1
. . 11wow k Cde COVA--ND

-

UoconrVMojf

EDgr OROUT

S.6

5 - *7 *D13 17
12 12

* e-5 YtUow boo., C3mi mid Omvd
5-10^ Yd.lw brM 54SA
10 R ewaw, No Oder OVA-2 ppM

1t - 12

I3 * 17

20 . 22

25 . 27

30 - 32

33 . 37

40 - 42

10 11 .Yclowbmr n7FSANDlitbl,1/CSuid
10 10 I2RWca NoOdor

5 I YeDow bo" 1-C 5AND -e Osvd
I 0 r Recvu, No Odor. CVA-N!)

lkwvty C .3~ bh...- .

5 5 Noe RKcOv. Vh pm, oS pvod
a a rx~~

5 10 YeDow orw F Smd MdSi. Male Cbq
30 I I r A covy. oOdor. OVA-vmm

12 1 YTeDow onw F44M SAND. Wle C Sed; C Smd inatmi wI&ypa
20 20 Lt r Rea d- p eor

zrRecovTq OVA-ND

17 25 Rodi. bshbrN7 SAIZS~iX tipofspoom
27 2S rho: aNoOda;O A-I" m

17 25 OSp r7O--C SAND).1FS 3ad
27 2!0 ?R-tovy. Mo Oder, OVA-$ "

omoor
* O9120o1

rpMVcTrbopla

Irs

4U 47 27 23 0?ytoowF Mm
25 20 4-? YeDewbor F7MSAN.l. CSed

7-r Drt Rd r 3A3!D
r Rcor. Odw, oVA-is ppm

50 - 52 37 35 TmF4M.SAYW
37 swr rRecovyJ .Odor. OVA-3 ppm

55 - 57 It 32 TwS F SDAND.Si;o Smsaw e oeor
34 45 rRaecvu.NoOdocOVA-40pp

40 . 62 34 37 *41wzM-C SAND,).F Sumd
45 5OP 4-14'Yefllw 9.MSAND

14- Not-; 1Odnr.OVA-12 M

(CNfNUt)

Page I d 3



SHMSD ALVYDTMUDRCIAL

SC-2SD cfmd

4s - 47 37 44 TvmF-MSANDtaWmftup
49 5 . * Recor" .No Odo: OVA-2 Mm

70 - 72 34 44 0-4'Tm FU SAND

5 4- Tan F-M SAND. some GmudI Ilks C Sand
Ir Tw F 5.3 C34LLRedSm In 6tip of mo

Iritawwa Node.: OVA-N

73.-77

300.22

iS - 37

1i 34
48 5Wi

0-r Tw F SAND
2-5 GRAVEL. F Sard
S-Ir Ti F SAm
I2 RIcvnyNo Odm

2S 31 LL TFSAND
44 S0 S. Rtcevm No Oda; OVA-4 ppm

44 SJY UTM7SAO,3obofwin
4'9cuy. No Odor, OVAM ppm

90 . n2 21 504' Tan F SAND, le 7( S d

4',Nofvy No Od. OVA-ND

eyvcj au

*00 SAND SEAL

9n - 97

100 - 102

103 - 107

110 . 112

115 . 117

120 . 122

47 SW4 Tin W SAMN D:iJly oruo.ei top, Mdd Up
4' Rwyu) 1O4.0d OVAmI ppm

17 44 No Ravy, bwah
W4' r Reovan

33 44 Oeuig Om uCSAND. t. Cm y4n4 ftU

49 50 ijr F wooVA-3ippw

22 3S Op ix- FTMMSAND.EW*CSmd
54 5W4 4scW K lod0 OYVA-< ppm

33 45 TitFU5SANDfliltICSwkwuhewp
49 50 <1' Rvuy

49 1004, TvusA34Dremesm&.Csin&vumt&sM
62RmvavU7 OYA-2 pp..

12o.0

I23.0 TOP OF SAND PAOC

123 - 127 S1 I wr0 Tm F SAND. eSu , Smk tpd

Rnecoy. No Odor. OVA-l ppm

12t.0 TOP CF SCEN

130 - 332 30 )00/l TwbV-go F SAND. t. 0r. 6p
r A..eoy. No Odor, OVA-25 ppm

(CmNnN)

II
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SHz AUIBOY MHTAtLUR3CAL

SC= VM

133 - 137 32 47 H-e 4'1Oru AY
70 23 4-r 13d md CY

3-14' W buon F4 SAND
243R.ao0vuy.WOor.OYA-2."m

140 - M42

143 - 147

40 2S W TsF SAND
68 a 3 ,E STuin md Ory aOrr.km

aRcowe.ryo Odor. QVA2LS ppm

24 23 4tiunFSAND

24 M4 $ p F 3AND. t. Chy
r Ftewvat3o Odor. 0VA219 mpp

D}L Orgy aCAY

an dd& b

I.
w.1.

X

.1

rlvcsrpjmr
3W X...

ram O IZ

148.5
148.0

130.0

DOTTVDM OF n

Daoi 0 or
SO4M0L

END OF BORM - S50 FEEr

I
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BORING NO.:

PROJECT NO.:

PROJECT:

CLIENT:

LOCATION:

. .BORING DEPTH;

SC-Ss

7650 *NSI

SHIELD ALLOY

SMC

NEWFIELD. NJ

22 FT

CONTRACTOR:

DRILLERS:

IRC INSPECTOR:

DRILLING METHOD:

GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS
KENNEY. EDWARDS

HtMORROR

6 1/4' AUGERS

94.18

9C.SS

DATE STARTED: 11J28/S0

DATE CODPLETED: 11128190

WATER TABLE LEVEL: a FT

LOCATION: N 256790.6S

E 1897554.14

NJDEP PERMIT NUMBER: 3135434-1

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOCY WELL CONSTRUCTION

..........................................................................................................................................

0- 2 3 S

- *S -4

2- 4 S 4

3 7

4 - 6 12 10

16 IS

t - a 20 12

12 12

a - 10 10 a

11 10

BROWN FINE TO MEDIUM SAND. TRACE SILT. DRY

* RECOVERY - 24t

LT. BROWN FINE TO MEDIUM SAND. LITTLE SILT. HOIST

RECOVERY - 24-

LT. BROWN FINE TO MEDIUM SAND. TRACE CLAY. DRY

RECOVERY - 20-

LT. BROWN FINE SAND. LITTLE SILT. LITTLE CLAY. DRY

RECOVERY - 24-

SAME AS ABOVE. WET AT 8 FT

RECOVERY - 24-

0.0

* t **,

..14

I...

0.0

2.5

3.5

S.0

20.0

,g

a

Ba>

eBaB

aa
a
.j>,{

a

,:,x,,B>}.,

@ .

B

LOCKING COVER

CEMENTIBENTONITE

. cROa

BENTONITE SEAL

TOP OF SAND

TOP OF SCREEN

4J PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

IS *17 5 4 L1. BROWI FINE 1O MEDIUM SANZ WITH THIN LAYERS oF GRAY SILT

7 13 RECOVERY - IB-

20 - 22 9 17 0-6' SANE AS ABOVE 6-14-RED F-C SAND. TRACE GRAVEL

10 12 14-20' BROWN/YELLOW FINE T0 COARSE SAND

22.0

END OF BORING - 22 FT



BORING NO.: SC-12D

PROJECT NO.: 7650-NS1

PROJECT: SHIELD ALLOt

..\ JCL1ENT: SqC

LOCATION: NEWFIELD. NJ

BORING DEPTH: 142 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KENNEt. EDWARDS

TRC INSPECtOR: MtCMRROW

DRILLING METHOD: MUD ROTARY

GROUND ELEVATION: 102.16

INNER CASING ELEVAllON: 103.19

DATE STARTED: 11116190

DATE COMPLETED: 11119190

WATER TABLE LEVEL: 9.0 FT

LOCATION: N 259008.4s

E 1901049.83
NJDEP PERMIT NUMBER: 31352Z6-0

DEPTH

CrT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

0 -' 2 ' .11

5 7

2- 4 7 6

6 6
4- 6 5 e

9 a

6- a 6 5

10 15

a -10 13 11

t e

DARK BROWN. FINE TO MEDIUM SAND. TRACE SILT;MOIST
RECOVERY - 22-

BROWN FINE TO MEDIUM SAND. MOIST

RECOVERY - 18
BROWN/ORANGE FINE TO COARSE SAND. TRACE GRAVEL. HOIST

RECOVERY - 22-
0-12 BROWN FINE SAND. LITTLE SILT. TRACE CLAY. MOIST

12-20- BROWN/ORANGE FINE TO MEDIUM SAND. HOIST

BROWN/ORANGE FINE TO COARSE SAND. TRACE SILT. WET

RECOVERY - 24-

0.0 0.0

i- 17 4 S BROWN FINE TO COARSE SAND. TRACE GRAVEL. WET

4 6 RECOVERY - 8-

20 * 22 B 7 BROWN/ORANGE FINE lO COARSE SAND

7 6 RECOVERY - 10-

25 27 10 9 BROWN/ORANGE FINE T0 COARSE SAND. LITTLE GRAVEL

8 11 RECOVERY - 6-

30 32 6 1 0-3- SAME AS ABOVE
1 3 3-10- DARK CRAY CLAY. VERY STIFF

35 37 3 4 O-12 Lt. CRAY CLAY. LITTLE SILT

5 8 12-18- BROWN SILT. SOME FINE SAND. TRACE CLAY. HOIST

4D - 42 2 3 BROWN FINE TO COARSE SAND

3 S RECOVERY - e-

0

CONTINUED

LOCKING COVER

CEMENTIBENTONITE

GROUT

8e STEEL CASING

4- SCHEDULE 40

PVC RISER

BENTONITE SLURRY

BOTODM OF STEEL

CASING

35.l

I
ICONTINUED ON NEXT PACE CON71NUED

CONTINUED ON NEXT PAGE CONTINUED



SC-12D PAGE 2 OF 3

............ ..... ,;',..... . . . . . . . . . . . . . . ,_,. . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . .. .

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOCY WELL CONSTRUCTION
........................................................................................................................... .................................................

45 - 47 2 t BROWN FINE TO COARSE SAND

9 13 RECOVERY - 12'

50 - 12 3 5 LI. BROWN FINE TO MEDIUM SAND. TRACE SILT

30 30 RECOVERY 4-

Ss 57 5 11 SAME AS ABOVE WITH THIN WHITE LAYERS OF SILT THROUGHOUT

IS 20 RECOVERY 14-

60- 62 10 IS LT. BROWN TO WHITE FINE TO MEDIUM SAND 60.0 . , 4- SCHEDULE 40

20 20 RECOVERY - 14- PVC RISEN

65- 67 9 S LT. BROWN FINE TO MEDIUM SAND 65.0

21 21 RECOVERY - 12-

70- 72 10 1S SAME AS ABDVE
33 37 RECOVERY B'

75 77 22 24 SAtE AS ABOVE

28 32 RECOVERY - 12'

BERTONITE SLURRY

BO 82 20 19 BROWN FINE SAND. TRACE SILT

17 18 RECOVERY - 2'

OS B 17 12 LT. BROWN FINE SAND. TRACE SILT

11 20 RECOVERY - 22-

90 o 92 15 29 LT. BROWN FINE TO COARSE SAND

16 18 RECOVERY - 12'

CONTINUED Oh NEXT PAGE CONTINUED CONTINUED



SCE-ID PACE 3 OF 3

. 1 ;
DEPTH
(FTI BLOWS SOIL DESCRIPTION LITHOLOCY WELL CONSIRUCTI7X
.............................................................................................................................................

SS 97 19 21 L1. BROWN FINE TO COARSE SAND

32 29 RECOVERY - 12

200 - ID2 35 42 BROWNIORANCE FINE T0 COARSE SAND. TRACE SILT

67 6S RECOVERY -8

l0S 107 25 52 SAME AS ABOVE

67 100 RECOVERY - 14

110 - 112 34 100/6SSAME AS ABOVE

RECOVERY - 8'

115 - 117 100/5'

120 - 122 12 21

19 28

126 - 127 12 22

20 18

BROWNIRED FINE TO MEDIUM SAND. TRACE SILT

RECOVERY - 3

BROWN FINE SAND. LI7TLE SILT

RECOVERY - 20'

LI. BRDWN FINE SAND. LITTLE SILT

RECOVERY - 12Z

142

122.0

i24.0 >

12£ 0

236.0 :

!

BENIONIIE SEAL

TOP OF SAND

TOP OF SCREEN

4 PVC SCREEN

10-SLOT

SAND PACK

'BOTTOM Of WELL

130 - 132 6 6 DARK CRAY FINE SAND AND SILT

9 9 RECOVERY - 14

135 - 137 5 6 SAKE AS ABOVE

5 8 RECOVERY - 20

140 - 142 3 S O-1' SAME AS ABOVE

12 2£ IB-24 DARK tRAY SILT. SOME CLAY

END OF BORING - 142 FT



BORING NO.:

PROJECT NO.:

PROECT:

CLIENT:

Y) LOCATION:

- BORING DEPTH:

SC-13D
76s50 *51

SHIELD ALLOY

Smc

NEWFIELD. NJ

142 FT

CONTRACTOR:

DRILLERS:

TRC INSPECTOR:

DRILLING METHOD:
GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS
KENNEY. EDWARDS

MCMORROW

HUD ROTARY

99.67

101.99

DATE STARTED: l1120190

DATE COMPLETED: 11/2119O
WATER TABtE LEVEL: S.S F1

LOCATION: IN 257662.57

E 1901067.82
NJDEP PERMIT NUMBER: 3135227-8

DEPTH

tFT) BLOWS SOIL DESCRIPTION L1THOLOGY WELL CONSTRUCTION
.... _.....................................................................................................................:................

O- 2 2 3

3 3
2- 4 4 1

2 3

4 - 6 4 2

2 2

UROWNiORANGE FiNE TO COARSE SAND. TRACE GRAVEL. MOIST

RECOVERY - 1B-
0-8- SAME AS ABOVE
8-12- DARK BROWN FINE 10 MEDIUM SAND. TRACE SILT

0-12- SAME AS 8-12- ABOVE

12-24- GRAY FINE T0 MEDIUM SAND. TRACE SILT. WET

* 0.0

ID - 12 10 B BROWN FINE TO MEDIUM SAND. TRACE SILT. TRACE GRAVEL

15 12 RECOVERY - 8-

I5 - 17 4 4 BROWIORANGE FINE TO COARSE SAND. TRACE GRAVEL
4 4 RECOVERY - 6-

20 * 22 3 4 LT. BROWN FINE TO COARSE SAND. TRACE SILT

4 6 RECOVERY - 8-

25 - 27 1 1 0-4 BLACK FINE TO MEDIUM SAND. TRACE SILT

1 2 4-8- DARK GRAY SILT AND FINE SAND

30 - 32 3 7 0-12- GRAY SILT. LITTLE FINE SAND. LITTLE CLAY

12 I5 12-24- BROWN FINE TO COARSE SAND. TRACE SILT

35 * 37 7 8 LT. BROWx FINE TO COARSE SAND. TRACE SILT

13 16 RECOVERY - 12-

40 - 42 7 13 LT. BROWN FINE TO COARSE SAND

II 12 RECOVERY - B-

S.

*5**

4...

EE

.. .,

C N NL

. d

COTIUE

LOCKING COVER

CEMENTIBENTONITE
GROUT

B- STEEL CASING

4- SCHEDULE 40

PVC RISER

DENTONITE SLURRY

BOTTOM OF STEEL

CASING

30.1

IED
i

CONTINUED ON NEXT PAGE



SC-13D PAGE 2 OF 3

DEPTH

M)TI SLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

,.............................................................................................................................................
45 - 47 10 14 LT. BROWN FINE 1O COARSE SAND :1

17 25 RECOVERY - 8-

50 52 9 19 LT. BROWN FINE 7O COARSE SAND. TRACE SILT

21 24 RECOVERY - 10'

SS 57 B 24 SAME AS ABOVE

21 25 RECOVERY - 10-

60 62 S IS SAME AS ABOVE. COLORS RANGE FROM REDDISH BROWN. TO WHITE. TO LT. BROWN 60.0

le 19 SACK TO REDDISH BROWN. RECOVERY - S'
4- SCHEDULE 40

PVC RISER

65 67 IS 20 REDDISH BROWh FINE TO MEDIUM SAND. TRACE COARSE SAND. TRACE SILT 6C.0

30 30 RECOVERY - 12-

70 - 72 21 44 SAME AS ABOVE

64 62 RECOVERY- 18-

75 77 23 36 SAME AS ABOVE

34 39 RECOVERY - 14-

BEN7ONIlE SLURR'

80 2 *8 23 30 SANE AS ABOVE

SOIS RECOVERY - 14

851 87 20 30 SAME AS ABOVE

33 37 RECOVERY- 12-

90 92 17 35 RED FINE T0 MEDIUM SAND. TRACE SILT K

32 30 RECOVERY - 12-

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

I

. .



SC-13D PACE 3 OF 3

...................... ......................... . . . . . . . .. . .. . . . _.. . ... . . . . . . . . .. . . . . . . . .. . .. ...

DEPTH

(FT) BLOWS SOIL DESCRIPTION L1THOLOCY WELL CONSTRUCTION

95 - 97 22 30 0-12' RED/BROWN FINE TO COARSE SAND. TRACE SILT

26 30 121B- RED/BROWN FINE SAND. LITTLE SILT. TRACE CLAY

100 102 13 20 REDIBROWN FINE TO COARSE SAND. TRACE SILT

24 3t RECOVERY - 14-
... . I.. . . . .. . .

05S 107 21 13 BROWN/ORANGE FINE

53 69 RECOVERY - 16-

TO MEDIUM SAND. TRACE SILT

y .. ;.i

'I

. ..

-I

110 - 112 IS 29 SAME AS ABOVE

4S 50ll- RECOVERY - 1B-

115 - 117 17 so BROWN/ORANGE FINE

100/5t RECOVERY - 12-

TO MEDIUM SAND. TRACE SILT

l l

I "9B .
,:.R. .

.,'B'''

.

BENTONITE SEAL

TOP OF SAND

-TOP OF SCREEN

4- PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

120 122 B 20 LT. BROWN FINE TO MEDIUM SAND WITH STRINGS OF 6RAY CLAY AT 2-

22 22 RECOVERY - B'

125 127 13 23 LT.'BROWN FINE SAND. TRACE SILT

33 30 RECOVERY - 12-

130 - 132 NOR 17 DARK GRAY FINE SAND. TRACE SILT

25 24 RECOVERY - 14-

135 - 137 S 6 SAME AS ABOVE

17 36 RECOVERY - 20-

140 -142 6 6 DARK CRAY SILT AND CLAY

10 9 RECOVERY - 24-

if, END CF BORING - 142 FT

123.0

127.0

137.0

142



BORING NO.:

PROJECT NO.:

PROJECT:

LOCATION:

BORING DEPTH:

SC 145

7510-N51

SHIELD ALLOt

Snc

NEWFIELD. NJ

27 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KENNEY. EDWARDS

TRC INSPECTOR: MCMORROW

DRILLING METHOD: 6 114- AUGERS

GROUND ELEVATION: 105.83

INNER CASING ELEVATION: 108.38

DATE STARTED:

DATE COMPLETED:

WATER TABLE LEVEL:

LOCATION: N

11114190

11115190

15 FT

2S8497.60

1900825.*4

31352 15-.4

E
NJDEP PERMIT NUMBER:

DEPTH

OFT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

..........................................................................................................................................

LOCKING COVER

0. 2 710

9 7

2- 4 6 6

7 a

4 - 6 7 9

11 1
6 - B 14 35

35 30

8 - 10 30 40

26 34

20 - 12 18 43

44 57

12 - 14 44 42

35 40

14- 16 10 12

11 15

BROWY FINE TO MEDIUM SAND. TRACE SILT. MOIST

RECOVERY - 20-

BROWN FINE TO MEDIUM SAND. TRACE SILT. TRACE GRAVEL. MOIST

RECOVERY - 24-

SAME AS ABOVE

RECOVERY - 24-

BROWN FINE TO COARSE SAND. LITTLE GRAVEL. DRY

RECOVERY - 22-

BROWN FINE TO MEDIUM SAND. TRACE SILT. TRACE GRAVEL. MOIST.

RECOVEFY - 24-

SAME AS ABOVE. DRY

RECOVERY - 18-
BROWN FINE TO COARSE SAND. TRACE GRAVEL. TRACE SILT. DENSE.

RECOVERY - 24-

SAME AS ABOVE. WET AT IS FT.

RECOVERY - 18-

DENSE

: MOIST

-pg.

* ass..

V..

BENTONITt SEAL

TOP OF SAND

TOP OF SCREEN

CEMENTIBENIDNITE

GROUT

4- PVC SCREEN

10-SLO7

20 * 22 9 14 BROWN FINE TO COARSE SAND. TRACE GRAVEL. WET

17 19 RECOVERY - 16-

25 - 27 7 13 LT. BROWN FINE TO COARSE SAND. L1ITLE GRAVEL. WET

19 19 RECOVERY - 20-

SAND PACK

27.0 BOTTOM OF WELL

END OF BORING - 27 FT



BORING NO.:

PROJECT 10.:

PROJECT:

CLIENT:

K. tLOCATION:

BORING DEPTH:

SC-lSs

7s50-N51

SHIELD ALLOY

SWt

NIENFIELD. NJ

27 FT

CONTRACTOR:

DRILLERS:

7RC INSPECTOR:

DRILLING METHOD:

GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS

ENNETY. EDWARDS

MCMDRROV. DRAKE

6 I/4t AUGERS

105.05

20.32

DATE STARTED: 11113190

DATE COMPLETED: 11113190

YATER TABLE LEVEL: IS FT

LOCATION: N 258687.72

E 1999E4.34
NJDEP PERMI1 NUMBER: 3135216-2

DEPTH

(FT) SLOWS SOIL DESCRIPTION LITNOLOGY WELL CONSTRUCTION

O C 2 60 17 0-4- CRAY CRUSHED GRAVEL

12 13 4-1B- BLACK FINE TO MEDIUM SAND. TRACE GRAVEL. DRY

0.0

2 - 4 7 8

9 9
4 - 6 13 17

14 18

6 - E 34 35

31 30

e - la 40 52

S5 57

IC - 12 26 29

*33 35

12 - 14 45 47

30 40

4 - 16 917

21 22

BROWN FINE SAND. LITTLE SILT. MOIST.

RECOVERY - B-

BROWN FINE TO MEDIUM SAND. DRY

RECOVERY - 2-

BROWN/RED FINE TO MEDIUM SAND. TRACE SILT. TRACE GRAVEL. MOIST

RECOVERY - IS'

SAME AS ABOVE

RECOVERY - 1S-
ORANGEIRED MEDIUM TO COARSE SAND. LITTLY GRAVEL. TRACE SILT. MOIST

RECOVERY - 13

SAME AS ABOVE

RECOvERY - 10

SAME AS ABOVE. SATURATED

RECOVERY - 11-

-...

t.3'

/1~ ..

0.

8.3

10.3

12.5

20 * 22 9 17 LT. BROWN/ORANGE COARSE T0 MEDIUM SAND. TRACE SILT

25 27 RECOVERY - 9-

25 - 27 9 9 LT. BROWN COARSE TO MEDIUM SAND. TRACE GRAVEL

14 17 RECOVERY - 12'

"K...
Z-.
...

.......
�:j:j:

LOCKING COVER

CEMENT1BENTONITE

GROUT

BENTONITE SEAL

TOP or SAND

TOP OF SCREEN

4- PVC SCREEN

IO-SLOD

SAND PACK

BOTTOM OF WELL

,

27.0

27.5

END OF BORING - 27 FT



BORING NO.:

PROJECT NO.:

PROJECT:

tL ENT:

B;DORATIONh:
BORIN6 DEPIH:

SC.16S

7ISD-NS1

SHIELD ALLOY

SHC

NEWFIELD. NJ

26 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: MATT. BOB

TRC INSPECTOR: MULLEN

DRILLING METHOD: C 114- AUGERS

GROUND ELEVATION: 105.32

INNER CASING ELEVATION: 108.0O

DATE STARTED: 11/14/90

DATE COMPLETED: 11114190

WATER TABLE LEVEL: 15 FT

LOCATION: N tS8611.23

E I899321.81

NJDEP PERMIT NUMBER: 3135217-S

DEPTH

(FT) BLOYS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

........................................................................................................................................ ........................................................... _

O - 2. .1 2. 0*5B. -DARK BROWN MEDIUM TOFINE SAND. LITTLE SILT ,,

4 1 S-17- ORANGEIBROWN COARSE TO MEDIUM SAND. SOME SILT.

2 * 4 2 2 BROWNIORANGE MEDIUM TO FINE SAND. SOME SILT

1 2 RECOVERY - 18-

4 - C 1 2 ORANGE MEDIUM tO FINE SAND. SOME SILT

2 2 RECOVERY - 14-

S - a 2 2 ORANGE MEDIUM TO FINE SAND. TRACE SILT

4 2 RECOVERY - 20

8 10 3 3 ORANGE COARSE TO MEDIUM SAND. TRACE SILT. HOIST

.5 4 RECOVERY - 22-

ID* -12 3 4 SAME AS ABOVE

6 4 RECOVERY - 22-

12 . 14 9 10 SAME AS ABOVE

10 14 RECOVERY - 186

14 - 16 12 IS SAME AS ABOVE. WATER AT 1S FT.

20 20 RECOVERY - 12-

0.0

., t:

'*0�'

.1

0.0

8.0

20.0

12.0

..iB

S:i

tARiS

...,

SI...
.. >

: ::

LOCKING COVER

CEMEkT/BENTONITE

GROUT

BENTONITE SEAL

TOP OF SAND

TOP OF SCREEN

4- PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

f

19 - 21 6 8 ORANGE/BROWN MEDIUM tO FINE SAND

10 12 RECOVERY - 18-

24 . 26 5 6 ORANGE COARSE TO FINE SAND. TRACE SILT

10 10 RECOVERY - 8-

26.0

27.0

END OF BORING - 26 FT



BORING ID.:

PROJECT NO.:

PROJECT:

CLIENT:

\< LOCATION:

BORING DEPTH:

SC-luS

765D-NSI

SHIELD ALLOY

snc

NEHFIELD. NJ

27 FT

CONTRACTOR:

DRILLERS:

TRC INSPECTOR:

DRILLING METHOD:

GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS

MATT. BOB

MULLEN

6 114- AUGERS

106.53

109.26

DATE STARTED: 11119190

DATE COMPLETED: 11119190

YATER TABLE LEVEL: 16.0 FT

LOCATION: N 257929.97

E 1B99214.12

NJDEP PERMIT NUMBER: 313S229-4

DEPTH

(Fl) SLOWS SOIL DESCRIPTION L1THOLOGY WELL CONSTRUCTION

.........................................................................................................................................

ILITHOLOGIES FROM 0 27 FT TAKElt FROM BORIHC tDG iC-27D) -

I

a -2 - 3 1

2 S

2 * 4 6 10

a 11

4 - 6 14 22

24 28

f - 8 17 26

28 28

8 - 10 17 24

26 27

10 - 12 6 5

9 12

J2 - 14 12 7

13 13

14 - 16 2622

20 27

16 - I8

'ORANGE/BRODN SILT AND FINE SAND; SOME- YOOD FRALMENTS-IN TIP,

RECOVERY - 3'

ORANGE FINE SAND AND SILT. TRACE MEDIUM SAND. TRACE GRAVEL

RECOVERY - 12-

ORANGE FINE TO MEDIUM SAND AND GRAVEL. TRACE COBBLES

RECOVERY - 1Z

ORANGE FINE TO MEDIUM SAND. SOME GRAVEL. TRACE COBBLES

RECOVERY - 18-

ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL. TRACE

RECOVERY - Z2-

ORANGE MEDIUM TO COARSE SAND. SOME GRAVEL

RECOVERY - 1t

SAME AS ABOVE

RECOVERY - 1B-

ORANGE FINE TO MEDIUM SAND. TRACE SILT. MOIST

RECOVERY - 19-

ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE SILT. WET

RECOVERY - 1B'

0.0

SILT

*.. it.

I

-p *

-9

--.'0�.

:1.

* 040

9.0

11.0

13.0

28.0

A.'

.'..-I-.....

X.s

LOCKING COVER

CEMENTIBEN7ONITE

GROUT

BENTONllE SEAL

TOP OF SAND

TOP OF SCREEN

4' PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

20 * 22 11 lB LI. BROWN MEDIUM TO COARSE SAND. LITTLE GRAVEL

22 29 RECOVERY - 18I

25 - 27 10 12 LT. TAN FINE TO MEDIUM SAND. TRACE COARSE SAND. 1- OF WHITE SILTY

11 26 CLAY IN TIP OF SPOON. RECOVERY - B-

27.0

END OF BORING - 27 FT



BORING NO.:

PROJECT NO.:

PROJECt

:IENT:

.\...OtCA7ION:

BORING DEPTH:

SC*17D

76S0*NSI

SHIELD ALLOY

ShE

NEVFIELD. NJ

155 FT

CONTRACTOR:

DRILLERS:

TRC INSPECTOR:

DRILLING METHOD:

GROUND ELEVATIDN:

INNER CASING ELEVATION:

EMPIRE SOILS

EMPSON. SNYDER

GLEZEN

MUD ROTARY

106.45

108.07

, DATE STARTED: 71114190

DATE COMPLETED: 1112B/90
WATER TABLE LEVEL: 16.0 FT

LOCATION: N 257933.78

E 1899201.04
NJDEP PERMIT NUMBER: 3135223-5

DEPTH

(FT) BLOWS SOIL DESCRIPTION L1THOLOGY WELL CONSTRUCTION

. . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................ .............. :

nf _ _..._..

0 2 3 1 ORANGE/BROWN SILT AND FINE SAND. SOME WOOD FRAGMENTS IN TIP 0

2 S RECOVERY - 3-

2 4 6 10 ORANGE FINE SAND ANO SILT. TRACE MEDIUM SAND. TRACE GRAVEL

8 11 RECOVERY - 12-

4 - 6 14 22 ORANGE FINE TO MEDIUM SAND AND GRAVEL. TRACE COBBLES

24 28 RECOVERY - 12-

S a 17 26 ORANGE FINE TO MEDIUM SAND. SOME GRAVEL. TRACE COBBLES

28 28 RECOVERY - 18B

8 10 17 24 ORANGE FINE lO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL. TRACE SILT

26 27 RECOVERY - 22-

10 12 6 5 ORANGE MEDIUM TO COARSE SAND. SOME GRAVEL

9 12 RECOVERY - 18B

12 14 12 7 SAME AS ABOVE

13 13 RECOVERY - 18-

14 - 16 16 22 ORANGE FINE TO MEDIUM SAND. TRACE SILT. MOIST

20 27 RECOVERY - 19-

16 8I ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE SILT. WET

RECOVERY - 18-

20 22 11 18 LT. BROWN MEDIUM TO COARSE SAND. LITTLE GRAVEL

22 29 RECOVERY - 18'

25 27 10 12 LT. TAN FINE TO MEDIUM SAND. TRACE COARSE SAND. I' OF WHITE SILTY

11 26 CLAY IN TIP OF SPOON. RECOVERY - 8-

30 32 10 16 BROWN MEDIUM TO COARSE SAND. SOME GRAVEL. TRACE CLAY

16 21 RECOVERY - 14-

,:¢ 6.0

C ONTINUED COKT INUED

LOCKING COVER

CEMENI/BENTDNITE

GROUT

4- SCHEDULE 40

PVC RISER

BENIONITE SLURRY

35 - 37 LI. BROWN/PINK FINE TO MEDIUM SAND

RECOVERY - 12-

40 - 42 28 54 LT. TAN/PINE FINE TO MEDIUM SAND. TRACE COARSE SAND. TIGHT

73 78 RECOVERY - 12-

CONTINUED ON NEXT PAGE



SC-17D PAGE 2 OF 4

, ..........................................................................................................................................

DEPTH

rFT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

..............................................................................................................................................
45 e 47 IS 35 tT. TAN/PINK FINE 70 MEDIUM SAND. lRACE COARSE SAND. ltIHT

SS 65 RECOVERY -S'

SO - 52 12 14 LT. BROWN MEDIUM TO COARSE SAND. LITTLE GRAVEL

25 32 RECOVERY - 122

SS - 57 21 3S TANIPINK FINE TO MEDIUM SAND. TRACE COARSE SAND

10016- RECOYERi - 4- 4 SCHEDULE 40

.PVC RISER

60 - 62 22 43 LT. TANIPINK FINE TO MEDIUM SAND. TRACE COARSE SAND. T1GHT -

44 59 RECOVERY - I2t

C. . - .

65 67 Is 60 LT. TAN/PINK FINE SAND. TRACE MEDIUM SAND. TIGHT

71 60 RECDYERY - E'

70 - 72 24 26 SAME AS ABOVE. SOME COARSE SAND

35 32 RECOVERY - 8B BENTONI7E SLURRY

71 - 77 35 22 LT. TAN/PINK FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL

28 28 RECDVERY - 8- if

80 . 82 28 22 LT. 7AN/PINK FINE SAND. SOME SILT. WITH FINE LAMINATIONS OF WHITE SILT

26 26 RECOVERY - 24'

85 - 87 6 13 LT. TAN FINE TO VERY FINE SAND. SOME SILT. WITH SMALL WHITE SILT LAYERS

16 31 RECOVERY - I4'

88 9D0 8 35 PINK/T7A FINE TO VERY FINE SAND. LITTLE SILT

7516- RECOVERY - 6'

CON7INUED ON NEXT PACE CONTINUED CONTIRUED



SC-17D PAGE 3 OF 4

I ....................................................................................................................... ...................

I-DEPTH
,j (Fl) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

, -. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .

93 95 14 26 BROWN/ORANGE FINE SAND. TRACE SILT. SOME SMALL WHITE SILTY CLAY

34 35 LAMINATIONS. RECOVERY - 18-

98 100 30 50 LT. IAN FINE SAND. LITTLE MEDIUM SAND. TRACE SILT. SOME SHALL VARVED

7516 CLAY LAYERS. RECOVERY - 14'

103 1 lOS 35 75/6- BROWN/ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE CLAY

RECOVERY - 12-

108 110 32 SS LT. TAN FINE TO COARSE SAND. LITTLE FINE GRAVEL

7516- RECOVERY - 12-

113 - 1 38 7516- BROWN/ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE GRAVEL

RECOVERY - 6-

11 - 120 38 75/6- BROWN/ORANGE FINE TO MEDIUM SAND. LITTLE SILT

RECOVERY - 4-

123 - 125 46 62 LT. TAN FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL

48 30 RECOVERY - 14-

- t.

-. %***

/1

4' I SCHEDWLE 40

PVC ISER

BENTONITE SLURRY

f

128- 130 46 26

16 10

NO RECOVERY

133 135 IS 22 LT. TAN FINE TO VERY FINE SAND. SOME MEDIUM SAND. LITTLE SILT

24 30 RECOVERY - 12-

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

I



SC-17D PAGE 4 OF 4

..................................... T............................................... .................................. ,,,, ....

DEPTH

(F1) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
.................................................................... .................. ,,,,,,...... _...............

138 - 140 26 16 LT. TANICRAT FINE TO VERY FINE SAND AND SILT. TRACE CLAY
15 10 RECOVERY - 12- 139.0 * BENTONITE PELLETS

143 - 145 12 27

27 23

148 - ISO 69 92

29 30

SAME AS ABOVE

0-B- :T. TAN FINE TO COARSE SAND AND GRAVEL

8-122 LT. TAX FINE SAND AND SILT. LITTLE CLAY

VARVED DARK GRAY SILTY CLAY. WITH SMALL SILT LAYERS

141.0

143.0

TOP OF SAND

TOP OF SCREEN

4- PVC SCREEN

10-SLOT

SAND PACK

I

BOTTOM Or WELL153 - 155 B 30
17 23

153.0

END OF BORING - 155 FT



BORING YO.:

PRDJECT NO.:

PROJECT:

,tLIENT:

LOCATION:

BORING DEPTH:

SC-IBS

7650-N151

SHIELD ALLOY

S)C

NENFIELD. NJ

IS FT

CONTRACTOR: EMPIRE SOILS
DRILLERS: MATT. BOB

TRC INSPECTOR: HULLEN

DRILLING METHOD: t 114- AUGERS

GROUND ELEVATION: 93.43

INNER CASING ELEVATION: 95.72

DATE STARTED:

DATE COMPLETED:

WATER TABLE LEVEL:

11115190

IIIIS190

7 FT
LOCATION: N 257244.49

E 189B296.26
NJDEP PERMIT NUMBER: 3135230-8

I

DEPTH

(Fll BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
......................................................................................................... ...... ......................................................

I

0.0.0 2. 5.. BROWN MEDIUM TO FINE SAND

3 2 RECOVERY - 10-
2 - 4 2 2 ORANGE/BROWN MEDIUM SAND. LITTLE GRAVEL. MOIST

2 3 RECOVERY - 16-
4 I I 5 8 ORANGE COARSE TO MEDIUM SAND AND GRAVEL. MOIST

10 16 RECOVERY - 20-

6 - 8 20 20 O-6 SAME AS ABOVE

15 14 6-12' ORANGE COARSE SAND. SOME GRAVEL. VET

f .. t

0.0.

1.5

2.5
4.e

:Ss

'X .
s .

;.

:

-1:

I.-

-N
V,

* LOCKING COVER

CEMENT1IENTONITE

GROUT

BENTONITE SEAL
TOP. OF SAND

TOP OF SCREEN

s 4< PVC SCREEN

10 -SLOT

I SAND PACK

13 - IS 2 2 RED COARSE SAND AND GRAVEL

2 2 RECOVERY - 6-
15.0

END OF BORING - IS FT

19.0 80TTOM oF ELL



BORING NO.:
PROJECT NO.:

PROJECT:

vt4OCATOCN:

BORING DEPTH:

SC 18D

76sc-Ns1

SHIELD ALLOY

SiC

NEWFIELD. NJ

137 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: EMPSON. SNYDER
TRC INSPECTOR: GLEZEN

DRILLING METHOD: 14UD ROTARY
GROUND ELEVATION: J3.5C

INNER CASING ELEVAI10: 96.O1

DATE STARTED: II19/SO

DATE COMPLETED: lI20t90
VATER TABLE LEVEL: 7.0 FT

LOCATION: N 257247.60
E 1898281.06

NJDEP PERMIT NUMBER: 3135228-

, _

.2

|
g
W
.S
X
ErfS

g

g
is.,..;;;

-'.':

ffi
R
ER
X

a



SC-ISO PACE 2 OF 3.

.......................................................................... ................................................................... _

DEPTH

crT) SLOWS SOIL DESCRIPTION ITHOLfY WELL CONSTRUCTION
I

II

...................................... ........................................ _..........

45 - 47 18 24 PINK FINE TO MEDIUM SAND. TRACE COARSE SAND. TRACE CLAY

22 32 RECOVERY - 14-

so - 52 18 25

27 30

PURPLEIRED FINE TO MEDIUM SAND. TRACL COARSE SAND

RECOVERY - 16-

55 - 57 30 45 PED/PINK MEDIUM TO COARSE SAND. LITTLE GRAVEL. TRACE FINE SAND

SS 62 RECOVERY - 14-

60 62 32 42 ORANGE/SROWN MEDIUM TO COARSE SAND. SOME FINE SAND. LITTLE tRAVEL

47 55 RECOVERY - l8

6s - 67 38 45 ORANGE/YELLOW MEDIUM TO COARSE SAND. SOME FINE SAND. TRACE GRAVEL

47 62 RECOVERY - 14-

* '-..-

*S2~

,;N>;.

............................ ...........-*6

4. SCHEDULE 40

PVC RISER

BENTONITE SLURRY

UED CONTINUED

70 - 72 28 32 LT. TAN/WHITE FINE TO VERY FINE SAND. L1ITLE SILT

JS 58 RECOVERY - 14-

71 - 77 is is

21 22

LT. TAN FINE TO VERY FINE SAND. FEW WHITE SILT AND CLAY LAYERS

RECOVERY - 18-

80 - 82 21 26 ORANGE FINE TO VERY FINE SAND. BOTTOM 3- WHITE SILT. LITTLE CLAY.

26 28 TRACE FINE SAND

85 - 87 13 1S

16 IS

INTERBEDDED TAN FINE TO VERY FINE SAND. WITH WHITE SILT. FINE SAND.

LITTLE CLAY LAYERS. RECOVERY - 1S-

90 - 92 IE 32 ORANGE FINE TO MEDIUM SAND. TRACE SILT. TRACE CLAY

75I6- RECOVERY - 12-

CONTINUED ON NEXT PAGE



SC-18D PAGE 3 OF 3

,.. I
DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

............................................................. ..................................................................................

95 - 97 30 40 IAN FINE SAND; SOME VERY FINE SAND. LITTLE SILT

42 67 RECOVERY - 12-

100 -102 -35 45 TAN1ORANGE FINE TO MEDIUM SAND. L1TTLE SILT. TRACE COARSE SAND

75/6- RECOVERY- 12-

105 - 107 25 15 LT. TANIPINK FINE T0 VERY FINE SAND. SOME SILT. LOOSE

10 10 RECOVERY - 12-

110 112 20 30 TAN)PINK FINE SAND. L1T7LE MEDIUM SAND. TRACE SILT

7516- RECOVERY - 14-

IIS 117 28 25 LT. GRAY AND RUST LAYERS OF FINE TO MEDIUM SAND. SOME SILT

12 12 RECOVERY - 18

120 122 6 7 0-14- ORANGE FINE T0 MEDIUM SAND. LITTLE COARSE SAND. TRACE SILT

B 12 14-18' DARK CRAY/BLACK FINE SAND. SOME SILT

125 - 127 28 26 GRAY/BLACK VERY FINE T0 MEDIUM SAND. SOME SILT. L2ITLE CLAY

27 25 REOVERY - 1B

a

i. *.. ,

.'....*. 
g

..i . t

N.
.1

I,

114.5

4- SCHEDULE 40

PVC RISER

BENTONITE SLURRY

BENTONITE SEAL

TOP OF SAND

TOP Of SCREEN

4- PVC SCREEN

10 - SLOT

SAND PACK

BOTTOM OF WELL

BOTTOM OF HOLE

119.0

129.0

130.0130 - 132 B 10

13 16

135 - 137 38 42

75SI6

BLACK VARVED SILT AND CLAY. TRACE VERY FINE SAND

BLACK VARIED SILT AND CLAY. SOME FINE SAND

137.0

END OF BORING - 137 FT



BORING NO.:

PROJECT ND.:

PROJECT:

K.tCLIENT:

LOCATION:

BORING DEPTH:

SC-195

7'S0.N51

SHIELD ALLOY

SMC

NENfIELD. NJ

1 rFT

CONTRACTOR: EMPIRE SOILS

DRILLERS: MATI. BOB

TRC INSPECTOR: MULLEN

DRILLING METHOD: 6 114- AUGERS

GROUND ELEVATION: 90.14

INNER CASING ELEVATION: 92.98

DATE STARTED: 1111S19D

DATE COMPLETED: 11115190

WATER TABLE LEVELt: 2.0 FT

LOCATION: N 256800.44

E 1598652.30
NJDEP PERMIT NUMBER: 31352Z4-3

DEPTH

(FT) SLOWS SOIL DESCRIPTION LItHOLOGY WELL CONSTRUCTION

ILITHOLOGIES FROM 0-17 FT TAKEN FROM BORING LOG SC-1901

0- 2 *3 -3

4 S

2* 4 S S

7

10 - 12 a O

11 9

O-5- DARK BROWN FINE SAND. SOME SILT.*TRACE ORGANICS.
5-18- ORANGE FINE SAND. SOME MEDIUM SAND. MOIST

O-4- ORANGE MEDIUM TO COARSE SAND

4-18- LT. BROWN. FINE SAND. SOME SILT. WET

ORANGE MEDIUM TO COARSE SAND. SOME GRAVEL

RECOVERY - 14-

0.0 0

15.0

0.0

1.0

1.5

2.0

LOCKING COVER

,iENENT .RWUiT.

BENTONITE SEAL

TOP OF SAND

TOP OF SCREEN

4' PVC SCREEN
10-SLOT

SAND PACK

BOTTOM OF WELL

15 - 17 6 6 SAME AS ABOVE
10 10 RECOVERY - 12- i'

17.0

END Of BORING - 17 FT

(



*BORING NO.:

PROJECT NO.:

PROJECT:

CLIENT:

LOCATION:

BORING DEPTH:

SC-19D

7650*bIl

SHIELD ALLOT

SMC

NEWFIELD. NJ

135 FT

CONTRACTOR:

DRILLERS:

TRC INSPECTOR:

DRILLING METHOD:

GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS

EN"P . SNYDER

CLEIEN
MUD ROTARY

S9I.65

92.03

DATE STARTED: 11109190

DATE COMPLETED: 11127190
WATER TABLE LEVEL: 2.0 FT

LOCATION: N 256617.02

E 1B98694.73

NJDEP PERMIT NUMBER: 3135221-9

DEPTH

(FT) BLOWS SOIL DESCRIP1ION LITHOLOGY WELL CONSTRUCTION
2........................................................................................................................................

e - 2 3 3 O-S- DARK BROWN FINE SAND. SOME SILI, lRAtE ORtANICS O.O ... o. e E LCIG OE

4 S S-IS- ORANE FINE SAND, SOME MEDIUM SAND. MOIST

2 - 4 S D-4- ORANGE MEDIUM TO COARSE SAND

7 7 4-1S- LT. BROWN. FINE SAND. SOME SILT. WET

. . . . ....I.

10 - 12 8 S ORANGE MEDIUM TO

11 9 RECOVERY - 14-

COARSE SAND. SOME GRAVEL

1S - 17 6 6 SAME AS ABOVE

I0 10 RECOVERY - 12-

20 - 22 6 9 SAME AS ABOVE
12 10 RECOVERY - 6-

CONTINI CONTINUED

4.* SCHEDULE 40
PVC RISER

BENIONITE SLURRY

21 - 27 6 11 LT. TAXIORANGE FINE
12 12 RECOVERY - 12-

SAND. LITTLE SILT. LITTLE MEDIUM SAND

30 - 32 14 1I LT. TANHPINK FINE SAND. SOME SILT. SOME THIN WHITE SILT LAYERS

24 30 RECOVERY - 22-

35 - 37 13 13 LT. TAN/PINK MEDIUM TO COARSE SAND. LITTLE GRAVEL. TRACE FINE SAND

19 19 RECOVERY - 12-

40 - 42 17 22 LT. TAN/PINK FINE TO MEDIUM SAND. TRACE SILT

23 29 RECOVERY - 14-

CONTINUED ON NEXT PAGE UED



SC-t9D PACE 2 OF 3

................................................. ................. .................................. ,,,.....;.................

DEPTH

(Fl) SLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
,..............................................................................................................................................

45*- 47 13 22 LI. TAN FIRE 1T MEDIUM SAND. TRACE SILT

27 29 RECOVERY - 12-

SO 52 22 29 LT. BROWN MEDIUM ID COARSE SAND. LITTLE FINE SAND. LITTLE GRAVEL

36 38 RECOVERY - 1Z;

. a .

S 57 IS 37 LT. BROWN/PINK FINE 1O MEDIUM SAND. SOME GRAVEL

So 61 RECOVERY - 12- 4 SCHEDULE 40

PVC RISER

60 62 17 26 LT. BROWN/PINK MEDIUM TO COARSE SAND. LITTLE GRAVEL

77 82 RECOVERY - i4-

65 - 67 32 34 TAN/PINK FINE 1T MEDIUM SAND. TRACE GRAVEL

48 52 RECOVERY -4

70 72 NO RECOVERY
BENION7E .SLURRY

. 1.

75 77 9 9 BROWNIORANGE FINE SAND AND SILT WITH THIN WHITE SILT LAYERS. lRACE CLAY
10 16

so 82 8 8 BROWN/ORANGE FINE SAND WITH THIN WHITE SILT LAYERS. TRACE CLAY

10 12 RECOVERY - 20-

SS 87 10 1S SAME AS ABOVE

16 IS RECOVERY - 22'

as 90 9 11 SAME AS.ABOVE

11 la RECOVERY - 8'

CONTINUED ON NEXT PAGE CONTINUED CONTINUED



SC-19D PAGE 3 OF 3

...... ........ _.______._.............. ........ ............. ___. ............ ............... ............................ _.... _..... .........

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLO6Y WELL CONSTRUCTION
.. .. .. . ............... .. . ...... ._. .. . .. .. .. .. .. . .................................... . ... .. _. ._................. .. _. ........ _._. ... .. .. ._.._......... . . .._......... ..............

93 - 95 38 62 LT. TAN/8ROWNk FINE TO VERY FIRE SAID. LITTLE SILT. TIGHT

20016t RECOVERY - S-

98 - ID 9 27 LT. BROWN FINE SAND. TRACE MEDIUM SAND. 7RACE SILT. TICHT

, .100/C,, ,, RECOVERY - C-

. g

::'>&x

-B.-Z:

., X
.X

103 - 105 18 36 SAME AS ABOVE WITH SOME VERY SMALL WHITE SILTY LAMINAT7ONS

28 24 RECOVERY -7

1c8 110 18 26 LT. BROWN/ORANGE FINETO MEDIUM SAND. LITTLE COARSE SAND

53 46 RECOVERY - 13-

:se
B
: . .,

'.:'s .
B:>; .

. Sy .

::-..

.>e r

X *,. W

* g
|
|
e 0
8

S
_ 'X.

::

:'''

a>
.

X. :2

_ X

_ s

.

J- SCHEDULE 40

PVC RISER

BENTONITE SLURRY-

113 - IIS 29 61 IT. BROWN FINE TO VERY FINE SAND. LITTLE MEDIUM SAND

100/6- RECOVERY- 2-

118 - 120 1415 IT. BROWN/ORANGE FINE TO MEDIUM SAND. TRACE SILT

iS 16 RECOVERY- B-

116.0

118.0

123 - 125 4 4

5 12

BROWN/ORANGE FINE SAND AND SILT WITH SMALL WHITE SILT AND CLAY LAYERS

120.0

130.0

BENTONITE SEAL

TOP OF SAND

TOP OF SCREEN

4- PVC SCREEN

10 - SLOT

SAND PACK

BOTTOM OF WELL

128 - 130 6 10 0-12- SAME AS ABOVE

16 24 12-1B- LT. CRAY CLAY

133 - 135 S 4 . ALTERNATING LAYERS OF DARK CRAY SILT. TRACE FIRE SAND AND

a 10 DARK GRAY CLAY. RECOVERY - 24-

135.0

END OF BORING - 135 FT



BORING HO.:

PROJECT NO.:

PROJECT:

K-I CLI ENh:

* LOCATION:

BORING DEPTH:

SC-20S

7650 4N51

SHIELD ALLOY

SHC

NEWFIELD. NJ

21 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KATI. 80B

TRC INSPECTOR: PULLEN

DRILLING METHOD: 6 114- AUGERS

GROUND ELEVAT1ON: 101.74

INNER CASING ELEVATION: 104.45

DATE STARTED:

DATE COMPLETED:

WATER TABLE LEVEL:

LOCATION: N

11113/90

11113/90

20 VT

25B312.33

1900204.99

313521B.3

E
NJOEP PER1IT NUMBER:

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

0 * 2 REINFORCED CONCRETE 0.0

2- 4 1 1

2

4 *- S 1 1

2 2

5 * a 3 4

6 12

I - ID 10 12

12 10

10 - 12 1 516

20 20

BROWN FINE TO MEDIUM SAND. MOIST. PETROLEUM ODOR. OVA - 500 PPM

RECOVERY - 24

ORANGE/iBROWN MEDIUM SAND. TRACE SILT. DRY. PETROLEUM ODOR OVA - 0

RECOVERY - IB

SAME AS ABOVE. MOIST. NO ODOR OVA - 250 PPH

RECOVERY - 20

SAME AS ABOVE. MOIST. ND ODOR. OVA - 300 PPM

RECOVERY - 20-

ORANGE/BROWN MEDIUM SAND. TRACE SILT. TRACE GRAVEL. WET. OVA - 300 PPM

RECOVERY - 24-

'5
0.0

3.0

S.0

7.0

R
z
.55'

S+.

'. "

,.\, ̂

zS .
n .

B

:

I v

B
SS:

:':s
4.s.^ffoRs;

S''

:g.

fs
\,:

:g

LOCKING COVER

CEMENT/BENTHlITE.

GROUT

BENTONITE SEAL

TOP OF SAND

TOP OF SCREEN

4- PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

14 - 16 3 4 ORANGE/BROWN MEDIUM TO FINE SAND. TRACE SILT. OVA - 0

5 7 RECOVERY - 16

19 - 21 2 2 BROWN COARSE TO MEDIUM SAND. WET

4 5 RECOVERY - 12-

21.0

22.0

END OF BORING - 21 FT



BORING NO.:

PROJECT NO.:

PROJECT:

CLIENT:

LOCATION:
GORING DEPTH:

SC-215

7650 .NSI
SHIELD ALLOY

SIC

NEWFIELD. NJ

IB FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KENNEY. EDWARDS

TRC INSPECTOR: MCMtORRoD

DRILLING METHOD: 6 1/t4 AUGERS

GROUND ELEVAT1ON: 90.57

INNER CASING ELEVA7ION: 92.64

DATE STARTED: 1111S190
DATE COMPLETED: lIlS/90

WATER TAILE LEVEL: 4 FT

LOCATION: N 256539.26

E 189B453.22

NJDEP PERMIT NUNBER: 3135225-1

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
........................................................................ r..................................... ,............

0 - 2 ' 3 3 * 0-12- DARK BROWN SILT AND FINE SAND. TRACE ORGANICS .,,. . I

3 3

2- 4 6 8

12 17

4 - 14 16
1B 12

6 - 8 1114

16 30

E - 10 28 25

22 21

10 -12 4 3
4 7

12 - 14 6 6

4 9

12-18' ORANGE/BROWN MEDIUM T0 COARSE SAND. TRACE GRAVEL. TRACE SILT

0-4 TAN MEDIUM TO COARSE SAND. LITTLE GRAVEL

4-14- ORANGE MEDIUM TO COARSE SAND. LITTLE GRAVEL. TRACE SILT

0-6- TAN MEDIUM TO COARSE SAND. LITTLE FINE SAND. TRACE GRAVEL

6-15' ORANGE MEDIUM T0 COARSE SAND. TRACE GRAVEL

0-20- ORANGE/BROWN MED. SAND. SOME C. SAND. TRACE GRAVEL. TRACE SILT.

20-24- ORANGE SILT. LITTLE CLAY. LITTLE FINE SAND. WET

NO RECOVERY

LT. BROWN/ORANGE FINE SAND AND SILT. LITTLE CLAY STRINGERS. DAMP

RECOVERY - 1S-

ORANGE FINE SAND AND SILT WILT. GRAY CLAY STRINGERS. TRACE GRAVEL.

RECOVERY - 16I

0.0

.o

IS - 17 6 9 ORANGE MEDIUM 10 COARSE SAND. LITTLE FIRE SAND. TRACE GRAVEL

14 14 RECOVERY - 12-

I

END OF BORING - 17 FT



BORING NO.:

PROJECT NO..:

PROJECT:

K.. CLIuENI:

LOCATION:

BORING DEPTH:

SC21D

7650-151

SHIELD ALLOY

SNC

hfEWFIELD. NJ

137 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KENNET. EDWARDS

TRC INSPECTOR: CLEZEN. XCMORROW

DRILLING METHOD: MUD RO7ARY

GROUND ELEVATION: 90.44

INNER CASING ELEVATION: 91.65

DATE STARTED: 11106190

.DATE COMPLETED: 11127190

WATER TABLE LEVEL: 6.0 FT

LOCATION: h 256545.97

E 1598454.64

NJOEP PERMIT NUMBER: 3135220-1

DEPTH

aFT) BLOWS SOIL DESCRIPTION LIIHOLOGY WELL CONSTRUCTION

0 2 3 3 0-12- bARK BROWN SILT AND FINE SAND. .TRACE.ORGANICS ... .. D;0

3 3

2- 4 6 8
12 17

4 - 6 14 16

1i 12

6 B 8 11 14

16 30
-10 28 ZS

22 21
0 12 4 3

4 7

12 14 46 96

4 9

i5 1? 6 9

14 14

1218' ORANSEJBRON MEDIUM TO COARSE SAND. TRACE GRAVEL. TRACE SILT

0-4 TAX MEDIUM TO COARSE SAND. LITTLE GRAVEL

4.14' ORANGE MEDIUM TO COARSE SAND. LITTLE GRAVEL. TRACE SILT

0O6- TAN MEDIUM TO COARSE SAND. LITTLE FINE SAND. TRACE GRAVEL

6-15- ORANGE MEDIUM TO COARSE SAND. TRACE GRAVEL

0-20- ORANSEIBROWN MED. SAND. SOME C. SAND. TRACE GRAVEL. TRACE SILT.

20-24- ORANGE SILT. LITTLE CLAY. LITTLE FINE SAND. WET

NO RECOVERY

LI. BROWN/ORANGE rINE.SAND AND SILT. LIT1TE CLAY STRINGERS. DAMP

RECOVERY - 15
ORANGE FINE SAND AND SILT WILT. GRAY CLAY STRINGERS. TRACE GRAVEL.

RECOVERY - 16'

ORANGE MEDIUM TO COARSE SAND. LTTLE FIRNE SAND. TRACE GRAVEL

RECOVERY - 122

20 - 22 7 16 0-2 ORANGE fINE SAND. SOME SILT. LITTLE CLAY

25 23 2-12' TAN FINE SAND. SOME MEDIUM SAND

25 27 Is 41 LI. BROWN/ORANGE MEDIUM TO COARSE SAND AND GRAVEL. TRACE FINE SAND

44 40 RECOVERY - 1E

30 - 32 14 20 LIGHT TAN/PIwx rINE SAND. TRACE SILT. TRACE MEDIUM SAND

22 29 RECOVERY - 14'

35 - 37 13 22 LI. TAN/PINX MEDIUM SAND. LITTLE FINE SAND

25 39 RECOVERY - 12-

4D - 42 21 29 LIGHT BROWN MEDIUM SAND. TRACE COARSE SAND. TRACE FINE SAND

39 45 RECOVERY - 12-

.'0

t...

..

CONTINUED

LOCKING COVER

4' SCHEDULE 40

PVC RISER

BENTON1TE SLURRY

CONTINUEDCONTINUED ON NEXT PAGE



SC-21D PACE 2 or 3

.................................................................. .......... .................................................................. ,
DEPTH

(FT) SLOWS SOIL DESCRIPTIOX LITHOLOGY WELL CONSTRUCTIDO

...................... .............................................................................
4S - 47 22 35 TAN MEDIUM ID COARSE SAND. TRACE GRAVEL. TRACE FINE SAND

50 60 RECOVERY - 18-

,...........................................

SD - 52 21 41 TAN MEDIUM 10 COARSE SAND.

54 70 RECOVERY - 18-

SOME GRAVEL IN TOP 4-. SOME FINE SAND

SS * 57 41 SS TAN MEDIUM T0 COARSE SAND. SOME GRAVEL

57 43 RECOVERY - 14-

C0 - 2 22 47 ORA.NEIBROWN MEDIUM lO COARSE SAND. TRACE SILT. TRACE GRAVEL

66 7C RECOVERY - 14-

SS - C7 Zi 26 REDIBROwN FINE TO COARSE SAND. TRACE GRAVEL. TRACE SILT

S 8 RECOVERY - 2-

70 72

CON..

I

tONTIRUED

4- SCHEDULE 40

PVC RISER

BENTONITE SLURRY

14 41 ORANGE/TAN FINE SAND. SOME SILT

47 53 RECOVERY - 10-

75 - 77 25 22 SAME AS ABOVE

32 RECOVERY - 10-

80 - 82 22 30 SAME AS ABOVE

42.4C RECOVERY - 14-

IUEO

85 87 7 20 LT. BROWN FINE SAND, LITTLE SILT

ZS 37 RECOVERY - 18-

90 - 92 11 21 SAME AS ABOVE

32 44 RECOVERY - 14-

CONlINUE0 ON NEXT PAGE

CONTINUED OK NERT PAGE CONTIN� lED CONTINUED



SC-21D PAGE 3 OF 3

DEPTH

tFT) BLOWS SOIL DESCRIPTION LITHOLO6Y WELL CONSTRUCTION .

95 - 97 30 30 LT. BROYN FINE SAND. LITTLE SILT

22 IB RECOVERY - IB-

100 -102 11 16 LT. BROWN/ORANCE FINE SAND. TRACE SILI WITH THIN WHITE SILT LAYERS

22 26 RECOVERY - 12-

. .. . .. . . .

105 - 107 13 IS SAME AS ABOVE. NO SILT LAYERS

27 30 RECOVERY - 12-

110 - 112 22 32 BROWNIORANGE FINE 7OIEDIUM SAND. TRACE SILT

34 30 RECOVERY - 12-

* -.4
e

.1

*t *,*�

115 - 117 Z1 52

10015-

SAME AS ABOVE
RECOVERY - E

115.0

A.
0/
.

, l

;.*Bs.

I @>. '

g

D §

I

.'

4- SCHEDULE 40

PVC RISER

BEN7ONI7E SLURRY

IENTDNIIE SEAL

120 - 122 6 e BROWN/ORANGE FINE TO MEDIUM SAND WITH THIN YNH7E SILT LAYERS THROUGHOUT

1C iS RECOVERY - 12- 121.0 1OP OF SAND

125 - 127 3 5 sRow% FINE SAND. SOME SILT. TRACE CLAY

iS 18 RECOVERY - 20-

125.0 lOP OF SCREEN

130 - 132 20 21 BROWN FINE TO MEDIUM SAND. TRACE SILT. TRACE CLAY

20 25 RECOVERY - 12-

4- PVC SCREEN

10 - SLOT

SAND PACK

135.0135 - 137 5 10 DARK GRAY SILT AND CLAY. LITTLE FINE SAND

26 47 RECOVERY - 24-

BOTTOM OF WELL

137.0

END OF BORING - 137 FT



BORING NO.:

PRO3ECT ND.:

PROJECTT:

- tCLIENT:

K-,J LOCATION:

BORING DEPTH:

SC *Z2D

76S0-NSI

SHIELD ALLOT

SMC

NEWFIELD. NJ

122 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: EmPSON. SNYDER
TRC INSPECTOR: CLEZEN

DRILLING METHOD: MUD ROTARY

GROUND ELEVATION: 95.13

INNER CASING ELEVATION: 98.72

DATE STARTED: I/1111S0

DATE COMPLETED:

WATER TAILE LEVEL: 5.0 IT

LOCATION: N 257193.01

E 1900417.75
NJDEP PERMIT NUMBER: 3135222-7

DEPTH

(T BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

0 2 i i SROWN kEDIUM SAND. SOME GRAVEL. MOIST

2 2 RECOVERY - 10-

2 4 1 1 BROWN COARSE TO MEDIUM SAND. SOME GRAVEL. MOIST

2 2 RECOVERY - 10-
4- 6 3 3 SAME AS ABOVE. WET

S C RECOVERY - 10-

9 11 2 2 SAME AS ABOVE

4 3 RECOVERY - 1C6

0.0

14 16

20 . 22

2 2
4 9

TANIORANGE COARSE SAND. TRACE GRAVEL

13 17 . ORANGE MEDIUM TO COARSE SAND. TRACE GRAVEL

17 21 RECOVERY - S-

LOCKING COVER

00.0' ..

CEMENTIBENTONI

GROUT

Se STEEL CASIH

0. .

I. 4- SCHEDULE 4C

PVC RISER

Jy".

s't

8ENTONITE SLUI

qM==

.,..-,'. .

..... 3 ,,

41.0 BOTTOM OF STE

CASING

CONTINUED CONTINUED

TE

I

RRY

25 - 27 16 16 BUORNIORANGE MEDIUM TO COARSE SAND. SOME FIN E SAND. TRACE GRAVEL

17 1S RECOVERY - 12-

30 32 5 4 0-4 LT. BROWNIRED SILT AND CLAY. SOME FINE SAND

6 7 4-20D BROWNIRED FINE SAND. SOME SILT. SOME CLAY

NOTE: CLAY OCCURS IN WHITE/PINK LAYERS

35 - 37 7 7 ORANGE/PINK FINE TO VERY FINE SAND. SOME SILT. SOME CLAY WITH STRINGERS

a 7 RECOVERY - 16-

40 - 42 2 2 ORANGE SILT AND FINE SAND WITH WHITEIGRAY CLAY LAYERS

3 2 RECOVERY - 24' EL

CONTINUED ON NEXT PAGE



BORING NO.:

PROJECT hD.:

PROJECT:

*- CtLIENT:

LOCATION:

BORING DEPTH:

St-22S

7650o-hs

SHIELD ALLOT.

SmC

NEWrIELD. NJ

16 FT

CONTRACTOR: ENPIRE SOILS

DRILLERS: HATT. BOB

TRC INSPECTOR: MULLEN

DRILLING METHOD: C 1/4- AUGERS

tROUND ELEVATION: 96.17

INNER CASING ELEVATION: 19.9S

DATE STARTED: lltl31/0

DATE COMPLETED: l11141/0

WATER TABLE LEVEL: 5 FT

LOCATION: N 2575SS.22

E 1300430.04

NJDEP PERMIT NUMBER: 3135219-7

I I

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

....................................................................... i................................................................;

O - 2 3 3 BROWN MEDIUM SAND. SOME GRAVEL. MOIST *-

2 2 RECOVERY - 10.

2 - 4 1 1 BROWN COARSE TO MEDIUM SAND. SOME GRAVEL. MIST

2 2 RECOVERY - 10-

4 - 6. 3 3 SAME AS ABOVE. WET

5 6 RECOVERY - 10-

, . .- . -. 0.0

:21;:.,.
Ar*

-1.�..

D;D

1.0

2.0

3.0

- .

LOCKING COVER

CEMENT GROUT

BEN7ONITE SEAL

TOP OF SAND

TOP oF SCREEN

9 - 11 2 2

4 3

SAME AS ABOVE

RECOVERY - 16-

4- PVC SCREEN

10-SLOT

I

14 - 16 2 2

4 6

TANIORANGE COARSE SAND. TRACE GRAVEL SAND PACK

16.0

18.0 BOTTOM OF WELL

END OF BORING - 16 FT



SC-22D PAGE 2 OF 3

I ......................................................................................................................... ........

B SLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
................................................................................................... ...................................................;

45 1 47 33 33 REDIORANGE MEDIUM 0 COARSE SAND. SOME FINE SAND. TRACE GRAVEL

48 42 RECOVERY - 18'

SD 52 34 43 ORANGE MEDIUM SAND. SOME COARSE SAND. LITTLE FINE SAND. TRACE GRAVEL

4t 53 RECOVERY - 14-

. . ..

ss S7 e 12 LT. TAN/PINK FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE GRAVEL
19 24 RECOVERY - 18- 4' SCHEDULE 40

PVC RISER

60 6?2 1 23 ORANGE MEDIUM TO COARSE SAND. SOME FINE SAND. TRACE SILT

26 3D RECOVERY - 14'

t5 67 13 25 LT. TAN FINE TO MEDIUM SAND. TRACE COARSE SAND. TRACE SILT

28 28 RECOVERY - 12'

70 72 8 12 TAN FINE 0 MEDIUM SAND. LITTLE SILT

13 13 RECOVERY -122' S ENTONITE SLURRY

. 1.

75 - 77 24 43 TAN/PINK MEDIUM T0 COARSE SAND. SOME FINE SAND. LITTLE GRAVEL
38 S0 RECOVERY - 14'

.. . ,1.Z..'-:./

eo 82 IS 9 ORANGE FINE TO MEDIUM SAND. TRACE CLAY .

7 7 RECOVERT - 7'

85 - 87 60 100/6'BROVN MEDIUM T0 COARSE SAND. SOME GRAVEL. LITTLE FINE SAND

RECOVERY - 12'

90 -92 43 2OOISBRONNIPINK FINE TO MEDIUM SAND. SOME COARSE SAND .

RECOVERY - 12'

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

I



SC-22D PA6E 3 OF 3

I-- - - - - - - - - - - - - - - 1 1 1 - - - ",-I'l -- I,- ,,,, ,,,, ........... . . . . . . . . . . . . . . . . . . . . . .:.. . .. . .

t i; DEPTH

(FT) BLOWS SOIL DESCRIP1ION L1THOLOCY WELL CONSTRUCTION
I.........................................................................

T j

95 - 97 10016- LT. BROWNIORANGE FIRE TO MEDIUM SAND. 7RACE3 COARSE SAND
RECOVERY - 6-

100 - 102 43 100t6-LT. BROWN FINE IO MEDIUM SAND. LTItLE COARSE SAND. TRACE GRAVEL

* RECOVERY - 12-

105 107 10016- LT. BROWN FINE SAND. LITTLE MEDIUM SAND. TRACE SliT

RECOVERY -6

110 112 22 30 LT. lANlORANGE FINE TO VERY FINE SAND. LITTLE SILT

7S1C6 RECOVERY - 12-

IIS 117 50 60 ORANGE/RED VERY FINE SAND AND SILT. DENSE

751C6 RECOVERY - 6-

120 - 122 20 23 0-12 LT.. TAN FINE TO VERY FINE SAND WITH LIGHT GRAY CLAY INTERBEDS

25 27 12 14- DARK GRAY SILTY CLAY. STIFF

t�.

-4..-

4�

Js -

I'

107.0

109.0

/
/

/

/

/

4- SCHEDULE 40

PVC RISER

BENTONITE SLURRY

BENTONITE SEAL.

TOP OF SAND

TOP OF SCREEN

4- PVC SCREEN

10 SLOT

SAND PACK

BOTTOM OF WELL

t

121.0

END OF BORING - 122 FT

. i



ORIHC NO.:

tROJECt No.:

IIENT:

. K EPTH:

SC-23S

76S0-1S1

SHIELD ALLOY

smc

NEWFIELD. NJ

24 FT

CONTRACTOR:

DRILLERS:

tRC INSPECTOR:

DRILLING METHOD:

GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS

HATT, SOB

HULLEN

6 l/4 AUGERS

102.83

I02.21

DATE STARTED: 11/16190

DATE COMPLETED: I/116190

WATER TABLE LEVEL: 1Z.0 fT

LOCATION: N 258t61.41

E 1B99893.28

NJDEP PERMIT NUMBER: 3135437-8

BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

UL1tHOLOGIES FROM 0-17 FT TAKEN FROM BORING LOG SC-19D)

0.S - 2 6
4 3

2- 4 3 4

S 7

4 - 6 816

8 13

6 - a 8IS

12 13

a - 20 4 8

10 12

10 - 12 10 11

12 12

12- 4 10 is

Is 22

BROWN FINE SAND AND SILT-- *

RECOVERY - 18

0-6 SAKE AS ABOVE

6-18 BROWN FIRE TO MEDIUM SAND. LITTLE GRAVEL. TRACE SILT

SAME AS 6-18- ABOVE WITH FRACTURED ROCK

RECOVERY - 01

BROWN FINE TO COARSE SAND. TRACE SILT. TRACE GRAVEL

RECOVERY - 20D

0-S1 ROWN/ORANGE MEDIUM TD FINE SAND. TRACE SILT

S-24' ORANGE MEDIUM tO COARSE SAND

ORANGE MEDIUM TO COARSE SAND

RECOVERY - 24-

ORANGE/BROWN COARSE TO MEDIUM SAND. LITTLE GRAVEL. TRACE SILT. MET

RECOVERY - 24-

0.0

L..t J

-----V

'�1�*�

. 0.0

5.0

7.0

....

LOCKING COVER

., .. ... \h .......

CEMENT/BENTONITE

GROUT

SENTONITE SEAL

tOP OF SAND

TOP OF SCREEN

4- PVC SCREEN

10-SLOT

SAND PACK

O871M OF WELL

. I .I'

14.0

END OF BORING - 14 FT

24.0



BORItG NO.:

PROJECT 1O.:

PROJECT:

CLTEHT:

K> JCATION:

; SORING DEPTH:

SC-24S

7650-151

SHIELD ALLOY

SqC

NEYFIELD. NJ

22 FT

CONTRACTOR:

DRILLERS:

TRt INSPECTOR:

DRILLING METHOD:

GROUND ELEVATION:

INNER CASING ELEVATION:

EMPIRE SOILS

KENNEY. EDWARDS

MCMORROW

t114- AUGERS

91.17

93.17

DATE STARTED: l1t28190

DATE COMPLETED: 1112B190

WATER TABLE LEVEL: B FT

LOCATION: H 256486.19

E 1897227.09

IJOEP PEVRIT NUMBER: 3135435-1

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

..........................................................................................................................................

D - 2 3 4 LT. 8ROWN FINE SAND. SOME SILT. DRY

. 3 4, 4 . RECOVERT - 24-

2 - 4 6 t SAME AS ABOVE

10 10 RECOVERY - 24-

4 - 6 14 16 LT. BROWN FINE TO MEDIUM SAND. TRACE SILT. DRY

Is 10 RECOVERY - 18-

6 - a la 5 LT. DROWN FINE SAND. TRACE SILT. WET AT TIP

5 6 RECOVERY - 24-

0.0

'2�*

0.0

2.1

3.5

5.0

il
:j:,
i:�.-

1.

LOCKING COVER

CEMENTIDENTONITE

. . CROUT

BENTOHITE SEAL

TOP OF SAND

TOP OF SCREEN

4d PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

I15 - 17 2 S LI. BROWN FINE 10 COARSE SAND. WEI

10 11 RECOVERY - 10-

20 - 22 1 1 0-4- BROWN F-M SAND. TRACE SILT. TRACE CLAY

S 10 4-7- GRAY SILT AND CLAY 7-12- BROWN F-C SAND

20.0

22.0

END OF BORING - 22 FT

t
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1) Aquifer Testing and Aquifer Test Analysis Summary
2) Monitoring Well Information
3) Analytical Results, Radiological Parameters

From:

Summary of Geohydrologic Information
Collected Since January 1988

Dan Raviv Associates, Inc., 4/1990



K> 3.0 AQUIFER TESTING AND WATER LEVEL MEASUREMENTS

Aquifer testing was performed in August 1988 in conjunction with well
development after installation of the three new recovery wells (RW6S, RW6D,
and RIW2). Aquifer testing was also performed using all five of the
recovery wells (the Layne Well and Wells W9, RW6S, RW6D, and RIW2) in July
and August 1989, in conjunction with the initial testing of the new
remediation system (Table II). Although extensive testing had previously
been conducted at the site (DRAI, 10/84 and 1/88), additional testing of
the shallow portion of the Cohansey Sand and of the interaction of the
shallow and deep portions of the aquifer was advisable.

In addition, an extensive round of water level measurements was obtained in
conjunction with the October 1989 ground water sampling. Using these
measurements and the new well survey, a ground water elevation contour map
was constructed for. comparison with previous contour maps.

3.1 Aguifer Testing (August 1988)
Both variable and constant rate tests were conducted on the new recovery
wells (RW6S, RW6D, and RIW2) in August 1988 to ensure that the wells were
properly installed and to verify that the aquifer conditions off-site were
not significantly different than on-site. The variable-rate tests (or step
tests) were performed by pumping each well at a given rate until the water
level stabilized in the recovery well, at which time the pumping rate was
increased. Each test included at least four pumping rates. The
constant-rate tests were performed by pumping each well and obtaining water
level measurements in the closest observation well.

Graphs of water levels versus time during the step tests of Wells RW6S,
RW6D, and RIW2 are included in Appendix C on Figures C1, C4, and Cl,
respectively. The step test data were used for a qualitative assessment of
well efficiency. Quantitative analyses of well efficiency (e.g.
calculating the well loss constant) can also be performed. However, the
Cohansey Sand is very productive in this area and each of the three wells
sustained a pumping rate on the order of 200 gallons per minute (gpm),
which is twice the necessary rate for effective remediation from each of
these wells (i.e. 100 gpm). Therefore, the quantitative analysis of the
step test data was not considered necessary at this time.

Even though the recovery wells can be pumped at higher rates, increased
pumping reduces the effectiveness of the remediation system because clean
water is pumped with contaminated water. However, one of the goals of the
remediation system design was flexibility. The step test results indicate
that, if necessary, the pumping rates in the recovery wells can be
balanced. For example, if the Cr+6 concentrations in Well W9 decrease
rapidly, it is possible to pump more from another, more contaminated well,
such as RW6S, while reducing the pumping rate from Well W9. (The initial
pumping rates selected for the new system are: Well RIW2 - 100 gpm; Well
RW6S - 100 gpm; Well RW6D - 100 gpm; the Layne Well - 50 gpm; and Well W9 -

50 gpm. The basis for selection of these rates is discussed in greater
detail in DRAI's January 1988 report and the NJDEP letter of December 9,

K> 1987.)

- 6 - Dan Raviv Associates, Inc.
Job No. 83C152



During the constant-rate tests, water level measurements were obtained from
a close observation well, rather than from the recovery well. The data
-from the observation wells were analyzed to determine aquifer
transmissivity.(T), storage coefficient (S or specific yield, S, in
unconfined conditions) and vertical hydraulic conductivity (p'), using a
variety of methods. These calculated aquifer characteristics are
summarized on Table III.

The graphs of water level drawdown(s) versus time (t) since pumping started
and residual drawdown(s) versus the ratio of time since pumping started to
time since it stopped (t/t'), which were used for the analyses, as well as
the analytical equations and the calculations, are included on the figures
in Appendix C (Figures C2 and C3 for Well RW6S, Figures C5 through CIO for
Well RW6D, and Figures C12 through C17 for Well RIW2). It should be noted
that some of the applied analyses are for confined aquifers. However,
these analyses are routinely applied to unconfined or semi-confined
aquifers where the horizontal gradients are significantly larger than the
vertical gradients and because of the practical difficulties of complete
analysis of an unconfined flow system (Freeze and Cherry, 1979).

From the drawdown and recovery data obtained from Well SC6S during pumping
of Well RW6S, transmissivity values of 575,500 and 230,200 gallons per day
per foot (gpd/ft), respectively were calculated using the "straight-line"
or "Jacob" method developed by Cooper and Jacob (Driscoll, 1986). The
magnitude of these values are indicative of the very productive nature of
the Cohansey Sand in this region. The data from Well SC6S were not
suitable for other analyses due to the high transmissivity and proximity (5
feet) to the pumping well which resulted in rapid equilibrium of the water
levels (i.e. no change in drawdown over time after the first few minutes of
pumping).

The drawdown data from Well SC6D during pumping of Well RW6D were analyzed
by the "Hantush" (or "Walton") method (Kruseman and DeRidder, 1970) of
type-curve matching, as well as by the Jacob method. The transmissivities
calculated from the drawdown data from this well ranged from 26,200 to
96,000 gpd/ft, and the calculated storage coefficient ranged from 8.OxlO-4
to 5.6x10-2. As discussed in Section 3.3, the lower transmissivity values
were expected in the deeper portion of the Cohansey Sand. The leakage
factors (r/B) from the type curves which most closely match the data were
0.075 and 0.05, which yield vertical hydraulic conductivities of 114 and
235 gallons per day per square foot (gpd/ft2), assuming the thickness of
the overlying clay/sand leaky confining layer is 40 feet. These vertical
conductivities are higher than expected and may be a function of the
proximity of the two wells (10 feet).

The drawdown data from Wells IW2 and SC3S during pumping of Well RIW2 were
analyzed by the "Boulton" and "Theis" methods of type-curve matching,
(Kruseman and DeRidder, 1970), as well as by the Jacob method. The
"Boulton" method was developed specifically for the delayed water-table
response often observed soon after pumping begins in unconfined aquifer
testing, and the data from Well 1W2 appeared characteristic of the delayed

..
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KJ_2 response. Not unexpectedly, the data from Well SC3S, which is farther from
Well RIW2, did not show the delayed response. The calculated
transmissivities from these two tests range from 103,000 to 144,100 gpd/ft,
as expected in the shallow aquifer. The calculated storage coefficients
range from 2.lxlO-4 to 1.2x10-3, somewhat lower than are typical for
unconfined aquifers. The Boulton delay index, which is dependent on the
testing paiameters such as distance from the pumped well as well as the
aquifer parameters, was 1.0 for Well IW2.

3.2 Acuifer Testing (July-August 1989)
Constant-rate tests were performed in July-August 1989 using the Layne/W9
well pair, the RW6S/RW6D wellpair, and Well RIW2. At each location, water
level drawdown and recovery were measured in both the pumped well(s) and
the surrounding'observation wells. The purpose of the testing was to
refine available measurements of the characteristics of both the shallow
and deep portions of the Cohansey Sand aquifer and to refine measurements
of the vertical hydraulic conductivity between the two portions.

The pumping schedule is summarized on Table II and was determined in part
by the performance of the remediation system because it was being tested
simultaneously. Several of the pumping/recovery segments were of short
duration and were not considered useful for quantitative analysis of the
aquifer characteristics. However, a long enough constant-rate test was
performed at each of the three recovery centers for quantitative analysis.

For qualitative analysis, linear graphs of water levels versus time are
included on Figures 2 through 7. Graphs of drawdown versus t and residual
drawdown versus t/t', which were used for the quantitative analyses, as
well as the analytical equations and calculations are included in Appendix
D. The quantitative results are summarized on Table III, and both the
qualitative and quantitative results are discussed below by testing date.

July 26. 1989. Well W9 (deep) was pumped intermittently at 50 gpm. There
are essentially three different segments in this test, because the well was
shut off twice, once after 47 minutes of pumping and their after 18 minutes
of recovery and another 27 minutes of pumping. Between the pumping
segments, the well was allowed to recover to within about 90% of the static
water level before the pump was restarted.

Water levels were also measured in a few of the closest observation wells.
The data from Wells C, B, and SC9S are plotted on Figure 2, along with the
data from Well W9. The observation well measurements illustrate the degree
of interconnection between the shallow and deep aquifers. Well C is
completed between the shallow and deep portions of the aquifer and Wells B
and SC9S are both shallow wells. The water levels in all three fluctuated
in response to the pumping of Well W9, although the magnitude of the
fluctuations are on the order of less than 0.1 foot and there appears to be
a time lag in the responses, as would be expected. (In contrast, drawdown
in a nearby deep monitoring well would be on the order of feet, rather than
less than 0.1 feet, as evident in Well A on July 27, 1989).

- 8 - Dan Raviv Associates, Inc.
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The joint response of the two aquifers, such as during the pumping of Well
W9 is advantageous in pumping for remediation because of the additional
drawdown. However, the magnitude of the response is not sufficient to
allow for pumping from only the shallow or the deep portion of the Cohansey
Sand in areas where both portions are contaminated. Also, care must be
taken to avoid cross-contamination by pumping from an uncontaminated
portion of the aquifer, e.g. pumping of the deep portion near the toe of
the plume is not advisable because it is not yet contaminated in that area
although the shallow portion is.

Data from the three pumping segments and two drawdown segments were used to
calculate transmissivity (Figures Dl through D5) using the Jacob method.
The calculated values range from 10,400 to 33,000, which are typical of the
deeper portion of the Cohansey Sand in which Well W9 is completed.

July 27. 1989. The Layne Well was pumped at 50 gpm for 150 minutes and
then both the Layne Well and Well W9 were pumped simultaneously at 50 gpm
each (100 gpm total) for about another 200 minutes. Water levels were
measured in: the pumped wells; in several shallow observation wells (Wells
B, E, I, K, and SC9S); in the one, close, deep well (Well A); and in Well
C, which is completed between the upper and lower portions of the Cohansey
Sand.

The data from the latter portion of the test, with both wells pumping, were
not analyzed quantitatively due to the simultaneous pumping. For similar
reasons, recovery was not measured after this test. However, the increase

K> in the drawdown when the deep Well W9 is also turned on is apparent on the
graphs of the water levels versus time on Figure 3.

The data from the portion of the test during which only the Layne Well was
pumping were analyzed for transmissivity, storage coefficient and vertical
hydraulic conductivity, as summarized on Table .III and detailed in Appendix
D. The-analytical methods included Hantush and Jacob plus the
"distance-drawdown" method, which is related to the Jacob method. The
calculated transmissivity values range from 24,900 to 440,000, and the
storage coefficients range from 5.2x10-6 to 2.4x10-2..

For this test, the transmissivities calculated from the Hantush method (and
the distance-drawdown method) are less than those from the Jacob method.
This is apparently a function of the assumptions used in both methods, in
particular the influence of vertical flow components, due to vertical
anisotropy within the shallow portion of the aquifer and/or the anisotropy
between the shallow and deep portions of the aquifer.

The upper portion of the Cohansey Sand does contain thin clay "stringers"
and layers (on the order of a few inches thick), and not all the wells are
completed at the same depth. Therefore, the observed influence could be
due to "leakage" within the shallow portion of the aquifer or upward
leakage from the deep portion.

- 9 - Dan Raviv Associates, Inc.
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It was assumed that the Hantush method was applicable, although the
phenomenon could be an indication of delayed yield. Even so, use of the
Hantush analysis results in a "worst case" calculation in that the lower
the transmissivity, the higher the required pumping rate(s). The leakage
factors from the Hantush analysis range from 0.2 to 1.0. The vertical
hydraulic conductivities, which were calculated using the difference in the
screened well depths, range from 2 to 99 gpd/ft2.

Well RW6S was also pumped at 100 gpm, later in the day on July 27, 1989,
and water level measurements were obtained during pumping from Wells
SC6S/6D and SClOS/1OD. Well SC6D was of particular interest for vertical
hydraulic conductivities and Wells SClOS/lOD were of particular interest
for evaluating the influence of Hudson Branch. Recovery was not measured.

Graphs of the water levels versus time are shown on Figure 4. Similar to
aquifer conditions in the southwest corner of the plant (the Layne Well and
Well W9), both the shallow and deep wells responded to pumping of the
shallow well. Also, the wells on the opposite side of the stream
(SClOS/lOD) responded to pumping of Well RW6S.

The data from this test was analyzed for transmissivity, storage
coefficient and vertical hydraulic conductivity using the Hantush and Jacob
methods. The calculated transmissivities range from 39,500 to 713,500
gpd/ft, and the storage coefficients range form 1.7x10-6 to 4.5xlO-l. The
calculated values from Well SC6D and Well SC1lS are of interest for two
distinct reasons.

As in the analyses of the 1988 testing of Well RW6D, a high vertical
hydraulic conductivity was calculated from the Well SC6D data. (In fact,
the 1989 value is extremely high, 11,000 gpd/ft2.) Also, the storage
coefficient calculated from the Well SC6D data is very high, on the order
of 4.OxlO-l. These calculated values are considered suspect due to the
proximity (10 feet) of Well SC6D and the pumping well RW6S and the
potential for increased vertical leakage due to well interference.

Analysis of the data from Well SC1OS, which was only suitable for the Jacob
analysis, resulted in an extremely high calculated transmissivity of
713,500 gpd/ft (and an unusually low storage coefficient, 1.7x10-6). The
high transmissivity could result from the influence of another water
source, as would be expected from ground/surface water exchange along
Hudson Branch.

If the results from Wells SC6D and SC1OS are omitted, the calculated
transmissivities (shallow - 203,100 to 330,000; deep - 39,500) and storage
coefficients (deep - 8.8xlO-4) from this test are considered representative
of "average" aquifer conditions (Table III). The leakage factor from the
Well SC1OD data was 1.5, which results in.a vertical hydraulic conductivity
of 38 gpd/ft2.

-10 - Dan Raviv Associates, Inc.
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July 28. 1989. Wells RW6S and RW6D were pumped simultaneously at 100 gpm
KJ each (200 gpm total). Although the water level measurements in the

observation wells were not used for quantitative analysis due to the
simultaneous pumping, graphs of the water levels versus time are shown on
Figure 5. Again, the mutual response of the shallow and deep portions of
the aquifer are apparent.

July 31. 1989. Wells RW6S and. RW6D were pumped at 1oo gpm each (200 gpm
total). This was the.first day that water level measurements could be
obtained from the Galena wells. As shown on Figure 6, there is a definite
response in the closer Galena wells to pumping of the RW6S/6D well pair.
This is of particular importance to the VOC remediation because Galena is
considered to be one of the VOC sources. Also, Cr+6 concentrations
slightly in excess of 0.05 ppm have been detected during one sampling round
of the Galena wells. Therefore, influence of the Galena wells is
considered advantageous to complete remediation.

August 3. 1989. Well RIW2 was pumped at 100 gpm, and water levels-were
measured in: the pumped well; several shallow observation wells (IWI, IW2,
*SCS, and SC3S); several deep observation wells (SClD, SC3D, SC5D), and an
irrigation well completed in both portions of the aquifer (IW4). Drawdowns
versus time in those wells which responded are shown on Figure 7. Recovery
was not measured. Due to the low pumping rate relative to the capacity of
the aquifer and the relatively short duration of the test (less than 3
hours), apparent responses in Wells SCUD, SC3D, SC5D, and IW4 are
questionable. The drawdown data from the other wells were analyzed using
the Boulton, Hantush, Jacob, and distance-drawdown methods.

From the shallow well data (RIW2, IWI, and IW2), the calculated
transmissivities range from 101,500 to 264,000 gpd/ft) and the storage
coefficients range from 2.8x10-4 to 2.5x10-3. The delayed yield indices
for Wells I1W and IW2 were 0.6 and 0.4, respectively. Of interest is the
apparently "normal" response of Well I1W which, like Well SCIOS, is located
on the opposite side of Hudson Branch from the pumping well. However,
stream sampling data (Section 4.2) has indicated that this portion of the
stream is a "gaining" stream, i.e. ground water contributes to the stream
flow. Therefore, influence of the stream would probably not be-evident
until very large drawdowns were created underneath the stream.

From the deep well data (SC2D), the calculated transmissivity range from
95,500 to 203,100 gpd/ft and the storage coefficients range from 3.3x10-4
to 8.9x10-3. The leakage factor is 0.4, which results in a-vertical
hydraulic conductivity of 12 gpd/ft2, assuming the thickness of the
clay/sand layer is 40 feet.
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<,> 3.3 Comparison of Previous and Recent Aquifer Testing Results
The average aquifer characteristics reported in January 1988, which were
based on four aquifer tests conducted for SMC and two tests conducted for
the Borough of Newfield, were:

Portion of Transmissivity Storage Coefficient Vertical Hydraulic
Aguifer .(Rpd/ft) (dimensionless) Conductivity (gpd/ft2)

Overall 130,000 3.OxlO-2 0.06 - 3.0
Deep 74,000 2.Ox1O-3

No "shallow" characteristics were reported because none of the tests were
conducted using wells completed only in the shallow portion of the Cohansey
Sand. For the simulation of the ground water remediation system, described
in the January 1988 report, a slightly higher transmissivity of 146,000
gpd/ft was used, and the vertical hydraulic conductivity was assumed to
range from 1/10 to. 1/2 of the horizontal conductivity. (Use of the higher
values represented "worst case" conditions, i.e. higher pumping rates would
be required.)

The aquifer characteristics based on the recent aquifer testing are
summarized, by well, on Table III, and the averages are:

Portion of Transmissivity Storage Coefficient Vertical Hydraulic
Aguifer (gpd/ft) (dimensionless) Conductivity (gpd/ft2)

Shallow 187,500 6.3x10-3 2 - 99
Deep 78,100 9.8x10-3

These transmissivities are very similar to the previously reported values.
The storage coefficients are also within the same orders of magnitude as
the previous results. The similarity of the storage coefficient in the
shallow and deep portions is probably due to the interconnection between
the two portions. The range of the vertical hydraulic conductivity is
somewhat greater than previously reported, but it is still less than that
used for the mathematical simulation. It should be noted that the reported
ranges do not include some of the values from SC6D and SC10S. As discussed
in the previous section, some of the values from SC6D are not considered
representative due to the proximity of the wells at the Vineland Car Wash,
i.e. Wells SC6S/6D and RW6S/6D.

Overall, the recent aquifer testing results indicate that the aquifer
characteristics used for the mathematical simulation of the ground water
remediation system are appropriate.

K>
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Table I (

Well Information
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

(

Well No. or Permit Date Elevation Hole Casing Type /
NAme Nunber Installed (It,msl) Diameter (in) Diameter (in)

On-Site Monitoring Wells (i.e. on SMC plant property)
______________________ ______________________

Total
Depth

Drilled

Total
Depth
Cased

Screened
Interval Condition

_____________ ---------

Ccements
_ _____ _______ _______ _______ ______

dwl
dw2 51-225
dw3 _
dw4 51-226
dw5 ---

Before 1970
Before 1970
Before 1970
Before 1970
Before 1970

10 2
110.92 Steel/2

Steel/2 I

Destroyed
- 94 - Good
- 94 - Destroyed
- 94 - Good
- - - Destroyed

A
.B
C
1)
E
F
Gl(s)
G2(d)
H
I.
J
K
L

WI

51-142
51-143
51-144
51-145
51-146
51-147
51-148
51-149
51-150
51-151

51-152
51-153

1970
1970
1970
1970
1970
1971
1971
1971
1971
1971
1971
1971
1971

94.82
94.33
96.29
99.42
98.92
108.58
104.74
104.59
103.02
95.09

99.18
103.51

J
3
3
3
3
3
3
i
3
i
3
3
3

8

8
8

8
8
8
t0

Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2
Steel/2

PVC/4

PVC/4
PVC/4

PVC/4
PVC/4
PVC/4
PVC/6

124.
46
85
47
48
41
49

128
54
46
46
46
52

124 114-124
46 36-46
85 75-85
47 37-47
48 38-48
41 31-41
49 39-49

128 118-128
54 44-54
46 36-46
46 -
46 36-46
52 42-52

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Destroyed
Good
Good

--- 1-29-74 98.60

W2 51-218 5-21-74
W3 --- 5-17-74

W3S 31-25760
W3D 31-25759
W4 51-219
W8 ---

12-05-86
12-05-86
5-08-74
10-18-74

1-74
1-74
1-74
1-74
1-74

100.84

108.37
107.85
104.58
97.44

160 122 18-23/38-43/
58-63/78-83/
118-123

142 120 55-60/116-120
142 125 15-20/30-35/

120-125
63 62 42-62
111 108 88-108
162 75 55-75
140 126 35-45/80-100/

115-126

Good

Good
Sealed

Good
Good
Good
Good

To be sealed. Gravel Interval 122-160.

Replaced with W3S/W3D.

Cemented from 80-162 feet.
To be sealed. Gravel over entire
casing length.

lWC1
IWC2
IWC3
IWC4
IWC5

51-220
51-221
51-222
51-223
51-224

98.13
98.51
97.83
98.61
98.03

107.41

3
i
.1
3
3

8

Steel/2
Steel/2
Steel/2
Steel/2
Steel/2

PVC/4

20 20 15-20
40 40 35-40
60 60 55-60
80 80 75-80

100 100 95-100

31 . 30 15-30

Good
Good
Good
Good
Good

GoodSC7S 31-23366-0 7-31-85

…_________ __________ __________ __________ _________ - __-_ - __ ___ __ - _ _____ - --- _ - _ -_ _ _ _ _ __-----…-------- ---------- …

See Notes at end or Table 1.
Den Raviv Associates, Inc.
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C Table I (con(r

Well nforr .'.
Shieldalloy Hetallurgical Corporation

Newfield, New Jersey

(

Well No. or Permit Date
Name Number Installed

____________ -------- -----------

Elevation
(ftmsl)
_________

Total Total
Hole Casing Type / Depth Depth

Diameter (in) Diameter (in) Drilled Cased
Screened
Interval Condition

____________ ---------
Commsents

_________ ________ ________ __ -_____

On-Site Monitoring Wells (cont'd)

SCSS 31-23367-8 7-31-85

SC9S 31-23368-6 8-01-85

SC11S 31-29139-2 9-01-88

SC12S 31-29140-6 9-02-88

SU13S 31-29570-3 9-09-88

107.66

96.23

108.33

104.76

101.41

8

B

5

5

S

PVC/4

PVC/4

PVC/2

PVC/2

PVC/2

31 30 15-30

31 30 15-30

27 27

25 25

26 24.7

20-27

15-25

14.7-24.7

Good

Good

Good

Good

Good

…____________________…_________________…_________…_ - ---- _ _ _ -_ _ - -- - - -- - - - -- - - - -- --… - - - - - - - - - - -----------

See Notes at end of Table I.

Dan Raviv Associates, Inc.
Job No. 83C152

3.

.1A4

VI1*



( Table I (cont'dl
Uell Information.

Shieldalloy Metallurgical Corpor tion
NewfIeld, New Jersey

(
Well No. or Permit lDte

NOunc Number Installed

Ofr-S1te Monitoring Wells
_______________________

Elevation Hole Casing Type / Depth Depth
Iftt"si) Die-t.er lin) Dlameter (in) Drilled Cased
_________ ------------- ------------- ------- -----

Screened
Interval

_____________
Condition
_________

Comanents
_______________________________________-

WS

W6

W7

SCIS
SCID.

SC2D.

SC3S
SC3D

SC4S
SC4 D

SCSI)

SC6S
SCGD

SCI OS
SCI I(11)

Iw2

iW.4

5-30-74
__- G-13-74

8
8

--- 10-08-74

31-28825-1 6-22-88
31-21619-6 5-30-84

31-31620-0

31-28914-2
31-21621-8

31-21689-7
31-21690-1

31-21876-8

31-21691-5
31-21878-4

31-233G9
31-23370

31-233G9

31-21877

6-01-84

6-08-88
6-06-84

6-07-84.
6-08-84

6-12-84

6-21-84
6-26-84

11-11-85
11-12-85

11-12-85

6-19-84

87.26
90.90

90.62

90.32
88 90

93.65
92.64

97.00

94.62
94.38

95.38
95.72

92.18

96.94

8

.8
5

5

5

5

5
5

5

5
12
5

8
8

8

10
6

PVC/4
PVC/4

PVC/4

pVC/4
PVC/2

PVC/2

PVC/4
PVC/2

PVC/2
PVC/2

PVC/2

PVC/2
PVC/6
PVC/2

PVC/4
PMC/4

pVC/6

PVC/6
PVC/5

142 95 75-95
182 120 15-20/35-40/

55-60/75-80/
95-100/115-120

122 100 20-25/95-100

80 55 35-55
125 115 85-95/100-115

115 115 65-85/95-115

65 55 35-55
121 108 78-88/98-108

45 45 35-45
120 120 110-120

120 120 90-120

80 75 45-75
95 95 Blank Casing

125 125 110-120

60 55 35-55
127 125 105-125

70 70 40-70

40 40 Blank Casing
130 120 40-65/105-130

Sealed
Sealed

Unknown

Good
Good

Sealed wI NJDEP approval In 1970's.
Sealed w/ NJDEP approval In 1970's.

Has not been found, possibly sealed.

Good

Good
Good

Good
Good

Good

Good
Good

Permission withdrawn for sampling.
Permission withdrawn for sampling.

Good
Good

Good

Good

Originally private well.

Originally private well.

SMC House

…____________…____________…________________________________________________________________…_________________--_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

See Notes at end of Table I.
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( Table I (cont'd)
Well Information

Shieldalloy Metallurgical CorporaC .
Newfield, New Jersey

C

Well No. or Permit Date Elevation Hole Casing Type / Depth Depth Screened
Name Number Installed (tLmsI) Diameter (inl Dlameter (ln) Drilled Cased Interval Condition.

____________ ---------- --------- --------- ------------- ------------- ------- ----- ------- ___ -_________---

Comments
_____________________________________

Recovery Wells
______________

lAyne 51-154 1971 94.11
WJ 1-19¢48 10-17-82 94.43

8
12

Steel/6
PVC/6

170 47 42-47
140 130 110-130

Good
Good

Gravel Interval 54-106.

RWGS 31-28710 * 6-16-88 92.70
RW6D 31-28711 9-05-88 93.08

RIW2 31-28712 8-02-88 91.52

14
14

14

PVC/8
PVC/8

PVC/8

80 75 55-75
127 125 90-125

60 75 30-55

Good
Good

Good

Private Wells (Note: Only wells specifically discussed In this report are listed here.
February 1972 report and DRAI October 1984 report.)

Information on other private wells provided in Weston

_____________

Molvut-Shil low
-Deep

Zip's Garage

100 __

-- 102.81 Steel/4 - 80

Good Not used.
Good Used for domestic supply.

Good Not used.

Good Not used. Information from Hr. Herlie.
Good Shallow well installed when house

built, deep well installed 1955-1965.

Hrrile-Shallow. _
-Deep Steel/2 - 70 64-70

TWI -- 4-05-83 90.33 PVC/6 __ 62 32-62(?) Good Used occasionally for irrigation.

IW3

Andrews
AH9W#l
AHW#3AM'q3

AMW#4
AHW15
AHW#6

__ __ 91.05 Steel/4 __ 60 -- Good Not used.

31-28083-8
31-28084-6
31-28085-4
31-28080-2
31-28087-1

104.65
99.46
103.75
96.47
97.07
103.03

Good
Good
Good
Good
Good
Good

(inI en
GMW9I
GMW12
GMW#3
GHW#4
GMW#5

31-27957-1
31-27953-8
31-27954-6
31-27950-2

96.42
94.73
94.23
94.24

Good
Good
Good
Good

-- -- Destroyed

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -------------- -__ - …------

Notes: (1)

(2X
(3,

Elevations from survey performed by Albert A. Frelingero Jr., P.A., in August 1989,
Jack C. Hann in July 1984.
J indicates well was Installed using Jetting technique.
Dashes indicate information not available.

except for Zip's well which was from survey performed by

Dan Raviv Associates, Inc.
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Table 11

Aquiter Testing Chronology
Shiel31loy Ietallurgical Corporation

Newfield, New Jersey

July 2i. 1939

PuwVing Fate
(GPM)Well No. Off

11:58
14:30

July 27, 1989

Layne

WI4S
WilS

July 2P, 199
... _._ .

W9
Layne
RW6S
W9

Layne
RW6S
RW6O
i9

Layne
RWS
RW6D

July 31. 199

H9
Layne
fWS
RW6D
RIW2

12:13
14:51
16:46

10:07:30
10:09
10:43
10:58
10:58
10:58
13:00
16:02
16:10
1e:3s
'6:40

14:40
14:45
15:15
15:20
17:17

13:30:30
19:23

1 8: Zc
13:30
13:00

10:45
10:45
14:07
14:07
li:07
14:07
16:45
16:45
16:45
16:45

17:20
17:20
17:20
17:20
17:20

s0
s0

;O

100

50
100

I .V
50

5-0

soO

100
0.

100

so

August 1, 1Se9

Remiaticn syste2 was never trought on-lire.

Augus: ', 1989

iezediation systel Was never orougnt on-line.

August S. 1989

RIW2 14:03 16:45

Dan Raviv Assciates. Inc.
Jo No. 'M1'.



( Table III
DStimary of Calculated q Acteristics

1988-1989 Testing
Shieldalloy Metallurgical Corporation - Newfield, New Jersey

(

Drawown
- - - - - - - - - - - - - - - - - - - - - - - --------------- - - - - - ---------- - -- - ---- |- - -

Pumping
Pumping Rate

Date Well(s) (gin )
_______ ------- -------------

Distance
to Pumped

Obsv. Well
Well(s) (feet)

______ ____ ___

Theis, Hantush or Boulton

T S r/B or r/D p
(gpd/tt) (---) (---I (gpd/ft2)

__ ___ _____ -- __ _-__-_______

Jacob Distance
-- -- -- -- -- -- -- -- - -

Recovery

Jacob

T
(gpd/ft)

. ________

* T S
(gid/ft) C--)

----- _ - _______

T
(gpd/ft)

S
C---I

0 ItR o e .. -1 YouaI 10100 n U0a --- - ---- - -

SC6S 5 -- - -- -- 575,500 - - -- 230,200

8/16/88 IW6D -- -- -- - ----
309 lIst run) SC6D 10 26,200 5.6x10-2 0.075 235 96,000 8.0x1O-4 -- -- 52,600
298 (2nd run) SCfD 10 28,500 3.Ox1O-3 0.05 114 87,400 - -- -- 52,500

8/17/88 RIW2 -- -- - -- -- -- - -- --
262 (1st run) IW2 110 103,500 4.6x10-4 1.0 -- 125,800 2.1x10-4 -- - 111,600
273 (2nd run) SC3S 269 120,300 1.2x1O-3 -- -- 144,100 6.0x10-4 - - 103,000

7/2G/89 W9 50 -- -- -- -- __ __ 26,400 -- -- -- 10,400
50 -- -- -- -- -- -- 26,400 -- -- -- 10,700
50 - - - -- - - 33,000 - - -- -

___ __ __ __ __ __ __ __ __ __ __ __ __ __ -_ -- _ --- _-- -- _ _ _ - - - _ __-_ _ _ _ _ _ _ _ _ _ _ _ _ _

7/27/89 Layne 50 - - - -- 440,000 - 37,700. 3.8x1O-2
B 103 79,600 4.0xIO-4 0.2 2 264,000 5.2x10-6 - -- --

C 102 57,300 5.9x10-3 0.8 99 220,000 2.4x10-2 - -- --

E 191 -- -- - - 220,000 1.2x10-4 - -- --
I 28 30,200 2.0xIO-3 0.3 21 220,000 - - -- --

K 168 -- -- -- -- 330,000 9.8x10-3 -- -- --
SC9S 96 24,900 2.3x10-3 1.0 32 440,000 -- -- - --

7/27/89 RWSS 100 -- -- -- -- -- -_
SC6S 5 -- -- -- -- 220,000 --
SC6D 10 76,400 4.5xl0-1 0.6 11,000 203,100 4.2xlO-I -- . --

SCIOS 291 -- -- -- -- 713,500 1.7x10-6 --
S(MOD 305 39,500 1,7,d0-3 1.5 38 330,000 8.8x10-4 --

8/3/89 RIW2 100 -- 132,000 101,500(S) 2.5xlO-2(S) --

- - -- -- 132,000(D) 6.8x10-3(D) --

14I 279 176,300 2.5x10-3 0.6 264,000 7.0x1O-4 --

1I2 110 127,300 5.8x10-4 0.4 165,000 2.8x10-4 --

SC2D 227 95,500 8.9x10-3 0,4 1 203,100 3.3x10-4 -- --
…________________________________________________-… - ------ ---- …- _____-- _- __________________________________----------

Averages: T - 206,400 gxI/ft. (Shallow) 85,500 gpd/ft. (Deep).
S - 6.OxlO-3 IShallow) I.OxlO-I (Deep) 13.7x10-3 without SC6D3.

Notes: (1) well locations are shown on Figure 1.
(2) See Appendices C and D for tables of water level measurements during testing and graphical analyses.
(3) Dashes indicate method not applicable to data or data Indicates very little or erratic change in drawdown.
(4) Wells IW2 and Iw4 are no longer considered private wells because the property was purchased by SMC.
(5) Values from Wells w9, SC2D, SC6D, and SCIOD used for "deep" average, all others used for "shallow".

Dan Raviv Associates, Inc.
Job No. 83C152
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Table VII

Summary of Analytical Results - Radiological Parameters
Quarterly Sampling of "Slag Area" Wells
Shleldalloy Hetallurgical Corporation

Newfield, New Jersey

W3S - Background
……_______…_ - __________ --- - _ - - - - ----- ____--------- … _

Well No.

Date Sampled -

DRAI Sample Number

laboratory
laboratory Number

12/17/88
______________- _-_-___________

W3S-F

Kr
24056

W3S-U

4/25/89

W3S-F W3S-U W3S-P

MT . Kr SHC KT
28500 , 28501 28501

MT MT
24057 24058

SWC

_________________________ ________________________

RADIOLOGICAL PARAMETERS (PCi/L)
______________________________

Gross Alpha
Gross Beta
Total Uranium
Thorium 230
Thorium 232

<5 <5
<6 <6

. <1 <1
<1 <1
<1 <1

3.7 +/- 1.1
6.9 +/- 1.8

4.4 +/- 1.2
7.6 +/- 1.9

<1
<3

INORGANIC PAIRAMErERS (ppm)
__________________________

pH _ 5.48 -4.79
Total Chromium -- -- 0.011 <0.05 -- <0.05 -

llexavalent Chromium -- -- 0.016 <0.05 -- - <0.05 -

Sodium -- -- 7.4 <10 -- -- <10 -

Sulfate -- 5.3 12 -- - <10 -

See Notes at end of Table VII.

Dan Raviv Associates, Inc.
Job No. 83C152
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Table VII (cont'd1

Suwmmry of Analytical Results - Radiological Parameters
Quarterly Sampling of.'Slag Area" Wells
Shieldalloy Hetallurgical. Corporation

Newtleld, New Jersey

Well No. W3S - Background (cont'd)
______~~~ -- -- ___ -_ _ _ _ _ _ _ _ _ _

Date Sampled

DRAI Sample Number

laboratory
laboratory Number

8/1/89
-_ _ -- - _ _ _ -- -- -- -- -_-__ __ _ -__

9/28/89
_______ _______

W3S-F

. Teledyne
74125

W3W-U

Teledyne
74126

W3S-PI

Teledyne
74127

W3S-F

Teledyne
79770

W3S-U

Teledyne
79771

W3S-P

Teledyne
79772

RADTOLcX2rCAL PARAoTmS (pCi/L)

Gross Alpha <2.0 1.2 +/ -0.8 <0.4 <2.0 <2.0 <0.4
Gross Beta 6.6 +/- 1.7 7.5 +/ -1.8 <0.8 6.2 4]- 3.3 7.6 */- 3.4 <0.7
Total Uranium -- - -- -- - -

Thorium 230 -- -- -- -- --

Thorlum 232 -- -- --

*I1mOANIC PARAMMTRS ('pm)

pN -- -- __ __ .- _-_

Total Chromium --
Hexavalent Chromium --. - -- - _ _
Sodium -- -- - -- -- --

Sulfate __ __ __ __ __

See Notes at end of Table VIt.

Dan Raviv Associates, Inc.
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Table VII (conttd)

Suranry of Analytical Results - Radiological Parameters
Quarterly Sampling of "Slag Area" Wells
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

Well No. W2 _ __ _

Date Sampled

DRA1 Sample Number .

Laboratory
Laboratory Number

12/17/88
_- _- - ------ -_ -________ -_ -__________________

4/25/89

W2-F

Kr
24069

W2-U W2-F

28509

W2-U

Kr Kr
24070 24071

SH. 'hT
28510

RAI)IOLOCICAL PARAMETMS (pCi/L)

Gross Alpha <2 <2 -- -- 1 (M1) 1.9 +J- 1.0
Gross Beta 40 +/- 4 39 -4 -- -- 12+/- 2 (14 +/-2) 14 +/- 2 --
Total Uranium - -- -- -- -- _ __
Thorium 230 - --

Thorium 232 - - - -_ _ _ __

INORGAN[C PARAMSM (ppm)

pll -- -- -- 6.34 - - 6.09
Total Chromium -- -- 0.010 <0.05 __ _ <0.05
Hexavalent Chromium -- -- <6 <0.05 - -- <0.05
Sodium -- -- 120 124 -- -- 46
Sulfate -- 220 253 -- -- 90

See Notes at ervi of Table VII.

Ihn Raviv Associates, Inc.
Job No. 83C152



IC .
Table VII (cont'd) '-

Sumnary of Analytical Results - Radiological Parameters
Quarterly Sampling of "Slag Area" Wells
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

W2 (cont'd)
__ __ __ __ _ - -- - - -__ -- - - - -_ ------- ------ __ __ _ - ---___ _ _ __ _

Well jNo.

Date Sampled

DIU\ Sample Number

laboratory
laboratory Number

8/1/89
_____________ -- - -_ ---- -________

9/28/89
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -_ _ _

W2-F

Teledyne
74132

W2-U

Teledyne
74133

W2-P

Teledyne
74134

w2-F

Teledyne
79767

W2-U

Teledyne
79768

W2-P2

Teledyne
79769

RADIOLOCICAL PARAMETERS (pCi/L)

Gross Alpha (3.0 <4.0 <0.4 <2.0 <2.0 <0.4
Gross Beta 20 +1- 0.4 24 +/- 0.5 <0.8 14+/- 0.4 12 +1- 0.4 <0.7
Total Uranium -- -- -- -- __
Thorlum 230 -- -- -- -- -- --
Thorium 232

INOJRGANIC PARAMETERS (ppm)
41. -- -- -- -- -- --

Total Chromium -- -- -- -- -- --
Hexavalent Chromium -- -- -- -- -- --
Sodium -- - -- -- -- --
Sulfate -- -- -- -- --

See Notes at end of Table VII.

Dan Raviv Associates, Inc.
Job No. 83C152



(
Table VII (cont'd)

Summary of Analytical Results - Radiological Parameters
Quarterly Sampling of "Slag Area' Wells
Shieldalloy Hetallurgical Corporation

NewfIeld, New Jersey

C,

Well No. SCllS
___ - ----- ……… _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - ------- __ - __ __ - - __ - -

Date Sampled

DR.I Sample Number

1 12/17/88
______ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4/26/89 8/1/89

SC11-F

2r0
24059

SC11-U SCI1-F SCH -U

SHC

SC1 S-F

Teledyne
74121

SCllS-U

Teledyne
74122

__

SCIlS-Pi

Teledyne
74123

SC1 S-P2

Teledyne
74124

laboratory
Laboratory Number

KT
24060

KT
24061

SHC HT KT
-- 28502 28503

RADIOlIAGICAL PARAWMES (pCi/L)
_______________________________

(Gross Alpha <2 4.0 4/- 2.6 -- - <1 5.5 4/- 1.3 -- <5.0 5.4 4/- 3.7 e0.5 <0.4
Gross Beta 3.8 +/- 2.0 28 +-8 -- -- <3 75. 4/- 1.9 -- <8.0 16.0 4/- 0.7 <0.7 <0.8
Total Uranium <1 3.9 4/- 1.0 -- -- -- - -- -- -- -- --
Uranium 234 -- -- -- -- -- 2.6 +/- 1.1 -- -- 0.33 4/ 1.8 -- --
Uranhim 235 -< -- -- -- - (1 - -- <0.1 -- __
Uranium 238 -- -- -- 2.8 +/- 1.1 -- -- 0.33 +/- 2.0 -- --
Ibrolum 228 -- -- -- <1 <10.0 -- --
Thorium 230 <1 <1 -- -- -- _ __ _ _ _
Thorium 232 <1 <1 -- -- -- <1 -- <3.0 --
Radium 226 -- -- -- -- -- 1.2 +/- 0.2 -- -- 1.4 +/- 0.8 -- --

I9N0RANIC PARAHETERS (ppm)

pH -- -- -- 6.52 -- 6.62 -- -- -- --
Total Chromium -- -- 0.070 0.24 -- -- 0.41 -- -- -- --
Hexavalent Chromium -- -- 0.058 0.24 -- <0.05 -- -- -- --

Sodium -- -- 12 16 -- 13 -- - --
Sulfnte -- 60 81 -- -- 42 -- -- -- --

…__ __ __ __ ___ __ __ __ __ ___ __ __ __ __ ___ __ __ __ __ ___ __ __ __ __ ___ __ __ __ __ ___ __ __ __ __ ___ __ __ __ __-- ------ … -________ _________ ________--…---------

See Notes at end of Table VII.

D1n Raviv Associates, Inc.
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Table VII Icont'd)

Summary of Analytical Results - Radiological Parameters
Quarterly Sampling of "Slag Area" Wells
Shleldalloy Metallurgical Corporation

Newfield, New Jersey

Well No. SC12S
_____ ____ ____ ____ - -------------------------------- _ -__ __ -- - - - -__ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1Dte Sampled

DRAI Sample Number

10/26/88
___________

SC12-U
___________

AXEM (NUSI
P0103719

12/17/88
__________________________________________________ - ---- - --_

. 4/25/89
__________ - __ _ __ _ _ -- - - _____________________

SC12-F
___________

SC12-UA(BJ
__________ __________ __________ ____-_____

Laborat.ory
labornt.ory Number

Kf
24063 141

SC12-F

Kr
28504

SC12-U SC12-P
_________

KT
28505

Kr
2406524062.

Kr
28505

SHC

RADIOLOCICAL P.tAMMTRS 1pCd1/L)

Gross Alpha 5.6 +/- 3.1 4.5 4/- 2.0 (3 1[31 -- -- 4.0 +/- 1.6 4.4 +/- 1.4 -- <2
Gross Beta 83 /-9 59 /-6 100 +/- 10 1130 +/- 201 - -- 71 /-8 38 /-4 -- (3
Total Uranitm -- <1 <2 (<21 -- -- __ _ __
Thorium 230 -- <1 <1 (2.8 +/- 0.63 -- -- -- -- -- --
Thorium 232 -- <1 <1 1 1 -- -- - --

INORGANIC PARAME'TERS (ppm)

p!I -- - -- -- 7.55 6.98 --
Total Chromium -- -- - 1.30 0.76 -- -- 0.84 --

Hexavalent Chromium -- -- -- 0.78 0.59 - <0.05 --

Sodium -- -- -- 200 229 -- -- 182 --

Sulfate .-- -- - 46 81 -- -- 79 --

…__________ _____-…-__ _________ -_ __________ _______ -_ -___________ __________ __________ _____- _ -_ -___________ _________ --__________ ________…_ __________

See Notes at end of Table VII.

Dan Raviv Associates, Inc.
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Table VII (cont'd)

Summary of Analytical Results - Radiological Parameters .
Quarterly Sampling of "Slag Area" Wells
Shieldalloy Metallurgical Corporation

Newtield, New Jersey

Well No.

Date Sampled

SC12S (cont'd)

8/1/89 9/28/89

DRAI Sample Number

Laboratory

SC12-F

Teledyne
n..

SC12-U

Teledyne

SC12-Pl

Teledyne

SC12-P2

Teledyne

5C12-F

Teledyne
.. ~e...

SC12-U

Teledyne

SC12-P2

Teledyne
-- -Laboratory Number 7Iiza .A414V i4U C1.41A1 #VII3 laIIO4 MID

RADIOLCKICAL PARAHETRS (pCi/L)

Gross Alpha <5.0 <9.0 <0.5 <0.4 <9.0 <9.0 <0.4
Gross Beta 39 4/- 0.9 734/- 1.7 <0.7 <0.8 694/- 1.5 70 4/- 1.5 <0.7

Total Uranium - - -
Thorium 230 -- - _- _ _ _
Thorium 232 . - - - - - -

INaRANIC PARAMETES (ppm)

pH----___
Total Chromium - - - - _ _ _
Hexavalent Chronum - - - - ** -
Sodium -- - - - . - .
Sulfate _ _ _ _ _

_______________ - -- - --- _- _ _ _ _ _ _ __

See Notes at end of Table VII. t.

/ Don Raniv Associates, Inc.
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Thble VII (cont'd)

Sutry of Analytical Results - Radiological Parameters
Quarterly Sawpling of "Slag Area' Wollx
Shieldallor Metallurgical Corporation

Nevfield, New Jerue,

Well No. SC135

Date Sampled 10/26/88 12/17/88 4/25/89

DRAI Sample Nuiber SC13-U

ME (NUS)
P0102740

SC13-F

Mr
24066

SC13-U SC-13F SC-13U

SCLaboratory
Laboratory Number

Mr Mr
24067 24068 28- , 2506 [285081

Mr
28607

RADIowaICAL PARAmErS (PcIAL)

Gross Alpha 7.1 4/- 3.4 <2 <2 _ _ 10+/- 2 (7.2 4/- 1.81 <2
Gross Beta 19 /-4 12 +/- 3 14 +-3 - - 25+ 3 t31 /-41 18+/2 -

Total Uranitum - <2 2.1 +/-1.0 - - - (-1 _
Uranium 234 -- - - - - 6.5 +/- 1.4 (4.4 4/- 1.01 -

(Laboratory Duplicate) - - - - - ((4.3 */- 1.0)) -

Uranium 235 - _ _ _1 (<1 (<1)M -

Uranium 238 -- - - - 5.5 /-1.2 5.1 +/-1.11 - -

(Laboratory Duplicate) - - -(5.6 +1- 1.1)1 -

Thorium 228 -- - - - - <1 (1 (<1)1 -

Thorium 230 <1 <1 - - - (-1 - -

Thorium 232 <1 <1- - <1 (<I (2.1 +1- 0.4)1 -
Radium 226 - - - <1 t1.0 +-0.11 - -

INOMEANIC PARAMETERS (ppm)

pH -- 0. - _ 6.47

Total Chroium -- 0.076 0;18 ; _-] - <0.05
Hexavalent Chromium - - - 0.095 0.16 - I-] - c0.05
Sodium - 190 288. - (-1 _ 188
Sulfate -- - - 310 409' ' - -1 - 259

See Notes at end of Table VIZ. *

Dan Raviv Associates, Inc.
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( Table VlI (cont'§

Sumtmry of Analytical Results - Radiological Prazseters
quarterly Sampling of "Slag Area' Wells
Shieldalloy Hetallurgical Corporation

Newfield, New Jersey

t>1

Well No. SC13S(cont'd)

Date Sampled 8/1/89 9/28/89

DRAI Sample Number .

Laboratory
Laboratory Number

SC13-U

Teledyne
7413S

SC13-F

Teledyne
74136

SC13-PI

Teledyne
74137

SC13-P2

Teledyne
74138

SC13-F

Teledyne
79779

SC13-U

Teledyne
79780

SC13-P1

Teledyne
79781

SC13-P2

Teledyne
79786

RADIOLOCICAL PARAMETERS (pCi/L)

Gross Alpha <20.0 <1.0 <0.5 <0.4 <10.0 <10.0 <0.6 <0.4
Gross Beta <40.0 30 +/- 1.4 <0.7 <0.8 <20.0 <20.0 0.85 /- 5.3 <0.7
Total-Uranium - - - - - -

Uranium 234 -- -. - - -.

(Laboratory Duplicate) - - -
Uraniun 235 --

Uranium 238 - - - - - - -

(Laboratory Duplicate) -- -- - - - - _ _

Thorium 228 - - - -

Thorium 230 - -
Thorium 232 -- - -

Radium 226 - - - - - - -

INORGANIC PARAMERS (ppu)

FH - --------- _

Total Chroaium -- - - - - - _
Hexavalent Chromium - - - - - - -

Sodium - - - - - - -

Sulfate --

See Notes at end of Table VII.

Dan Raviv Associates, Inc.
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CTable VII (cont'd)

Sunmry of Analytical Peoults - Radiologicg
Quarterly Sampling of "Slag Area'
Shieldalloy Hetallurgical Corao

Newfield, New Jersey I

1 Parameters
Wells

stich

Well No. A
I

Date Sampled 12/17/88 4/25/89
--------

DRAI Sample Number

Laboratory

A-F

Krr

A-U
______

A-F

HMT

A-U

Hr HrT HT
Laboratory Rznber Z4U0z Z4iUI Z4U74 -j 28511 28512

…-- - - - - - -- - - - - - - - - - - - - - - - - - - - … - -- - -…

RADIOLOGICAL PARANEM S (pCI/L)

Gross Alpha <2 <2 -- - <2 <2 -
Gross Beta 4.7 +1- 2.2 9.1 +/- 2.4 - - <3 3.2 +/- 1.7 -

Total Uranium . - - -- _

Thoriun 230 -- - -- _
Thorlun 232 - - - -_

INoANIC PARAMETES (pn)

p- - 10.0 - - 10.32
Total Chrazium - - 29.0 32. 7 - - 35.36

Hexavalent Chrmiuw - - 23.3 32. 5 - - 37.26
Sodlium - - 150 180 - 153
Sulfate - 49 82 _ - 57

See Notes at end of Table VII. |

Dan Raviv Associates,
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Table VII (cont'd)

Summary of Analytical Results - Radiological Parameters
Quarterly Sampling of Slag Area' Wells
Shleldalloy Metallurgical Corporation

Newfield, New Jersey

Well No. A (cont'd)
………---------------------------------------------------------…-----__---------__---

Dote Sampled 8/1/89
________________________________________________

9/28/89
__________________ ----------------

DRAI Sample Number

Laboratory
Laboratory Number

A-F
_________

Teledyne
74140

A-U
_________

Teledyne
74139

A-Pl

Teledyne
74141

A-P2

Teledyne
74142

A-F
_________

Teledyne
79778

A-U
________

Teledyne
79778

A-P2

Teledyne
79778

________________________________________________________________________________________________________________

RADIOLOGICAL PARAMTERS (pCi/L)

Gross Alpha <4.0 <5.0 (0.5 <0.4 <3.0 <3.0 <0.4
Gross Beta <5.0 <6.0 <0.7 <0.8 <6.0 <5.0 <0.7
Total Uranium -- -- -- -- -- -- --

Thorium 230 -- -- -- -- -- -- --
Thorium 232 -- -- -- -- -- --

INORGANIC PARAMETERS (rpm)

pH -- -- -- -- __ __ __

Total Chromium -- -- -- -- -- -- -
Ifexavalent Chromium -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- --
Sulfate -- -- -- -- -- -- --

Notes: (1) Sample locations shown on Figure 1. Well SC12S (or SC12) was inadvertently listed on the 10/88
forms as SC13.

(2) Samples collected by DRAr.
HT = HetaTRACE, Inc. of Earth City, Missouri.
AXEm a AnalytimE, Inc. (subcontracted to NUS Corp. Of Pittsburgh, Pennsylvania.
SMC - sHc Laboratory in Newfield, New Jersey.
Teledyne z Teledyne Isotopes of Westwood, New Jersey.

(3) "F' notation signifies filtered sample.
(4) "U" notation signifies unfiltered sample.
(S) ̀ Pi notation signifies filter paper sample.
(6) Less than (< indicates compound not detected above the listed minimum detection limit.
(7) Dnshes (--) indicate analysis not requested.
(8) Field duplicates are in brackets.
(9) Well SCIIS was sampled in October 1988 for radiological analyses, but the sample bottle was

broken in transit.

Dan Raviv ssocrates, Inc.
Job No. 83C152
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K)- J.1 Basic Theory of Pumping Test Analysis

J.l.l Theis Formula. Theis (1935) developed a formula for

describing.the nonsteady drawdown distribution in the vicinity of a

pumping well. Several assumptions are necessary for application of

*the Theis formula:

-'The aquifer is homogeneous, isotropic, of uniform

thickness, and effectively infinite in areal extent.

- The initial piezometric surface or water table is

nearly horizontal.

- The discharge rate is constant and the pumped well

is open throughout the entire thickness of the aquifer.

- The diameter of.the pumped well is negligible com-

pared with the overall dimensions of the aquifer.

Under these assumptions, the drawdown distribution is given by

s = (114.6 Q/T) W(u), (1)

where u = 2693 r2 S/Tt, (2)

with. s = drawdown at time t and radial distance r
from the pumped well, ft.

Q = (constant) well discharge, gpm

T = transmissivity of the aquifer, gpd/ft

r = radial distance from the pumped well to
a point of drawdown observation, ft.

S =-storage coefficient of the aquifer,
nondimensional

t = elapsed time since pumping started, min

W(u), termed the "nonleaky well function",is the

negative of the exponential integral of -u.

The Theis formula can be applied to pumping test

analysis by plotting u vs.W(u) and t vs. s on full-logarithmic

graphs of the same scale. The graphs are then overlain and values

of u, W(u), t, and s at a convenient-match point are substituted

into the following formulas:

T = 114.6 Q W(u)/s (3)

S = Tut/(2693 r2) (4)

J-1



J.1.2 Jacob Method of Analysis. Jacob (Cooper and

Jacob, 1946) noted that for small values of u, (u5 0.01),

W (u) =-0.5772 - in u

and
s t -(114.6 Q/T) (0.5772 +1ln u) (5)

From equations (1) and (2), it is seen that s is proportional to ln(t)

for constant r. Thus a semi-logarithmic plot of s vs. t, with

t plotted on the logarithmic axis, should give a straight line. The

aquifer parameters can be determined from the slope of the straight

line and the intercept of the extrapolated line with the zero-draw-

down axis by applying the following formulas:

T = 264Q/As (6)

S = Tto/4790r 2  (7)

where, in addition to the parameters defined above,

As = drawdown difference per log cycle, ft.

to = intercept of extr'apolated straight
line with zero-drawdown axis, min.

J.1.3 Recovery Analysis. When pumping of the well is

terminated, the water level in the well will recover toward its

initial value. For small u, the residual drawdown, s', can be

expressed as:

s' = (264Q/T).log (t/t'), (8)

where

t = time since pumping started

ti time since pumping stopped

T can thus be determined from the slope of a semi-logarithmic plot

of s' versus t/t'.

J.1.4 Partial Penetration of Pumping Well. The above

theories are based in part on the assumption that the pumping well

completely penetrates the saturated thickness of the aquifer, so

that flow is purely horizontal. If the well only partially'pene-
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trates the aquifer, vertical flow components can be significant

within a distance of (1.5)b from the well, where b is the saturated

thickness. In such a case, the observed drawdown measurements

should be corrected for the effects of partial penetration before the

above analyses are applied.

If the pumped well and observation well are open at approxi-

mately the same elevation, the following formula can be applied:

s = CpO spp (9)

If the pumped well penetrates the top of the aquifer and the observa-

tion well the bottom, or vice versa, the following equation can be

-used:

S = [CPO I(Cpo -1)) 5pp (10)

For measurements of drawdown in the pumping well, the following formula

can be applied:

S =pp Pp (11)

In the above formulas,

spp = observed drawdown under partially-penetrating
conditions

s = equivalent drawdown for fully-penetrating
conditions

CPO = partial penetration constant for observation
well, fraction

Cpp = partial penetration constant for pumping well,
fraction

Tables of CpO and Cpp are readily available (Butler, 1957; Walton,

1962) and will not be reproduced here.

A type curve method of solving for T and S can be developed

from the solution obtained by Hantush (1961) for flow to partially-

penetrating wells. For a relatively long period of time, such that

t >b2S/2T, the drawdown-in an observation well is given by,

s = (114.6 Q/T) [W(u) + ?-?(r/b, 1/b, d/b, l'/b, d'/b)], (12)

where, in addition to the parameters defined previously, we have

b = saturated thickness of aquifer, ft.

1 = depth to bottom of screen in pumped well, ft.
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d = depth to top of screen in pumped well, ft.

1'= depth to bottom of screen in observation well, ft.

d'= depth to top of screen in observation well, ft.

TS is an infinite series involving Bessel and trigonometric functions,

and can be readily evaluated. isis independent of time, and thus is

a constant for a given observation well.

Equation (12) can be used to construct a full-logarithmic

type curve of u vs. w(u)+!,, which can be overlain on a full-

logarithmic plot of t vs. s to obtain a match point, from which

values of T and S can be obtained as discussed in Section J.1.l.

J.1.5 Analysis of Leaky.Aquifers. The above formulas are

based in part on the assumption that the aquifer is confined above

and below by impermeable strata. This is rarely the case in

practice, and the aquifer is usually subject to "leakage" through

the confining layers. Hantush (Hantush and Jacob, 1955) obtained

the drawdown distribution in the vicinity of a well pumping from a

leaky aquifer:

s = (114.6Q/T) W(u,r/B), (13)

where, in addition to the parameters defined previously,

r/B = r/ jT/(K'/b').

K' = vertical hydraulic conductivity of confining
bed, gpd/ft2

b' = thickness of confining bed, ft.

W(u,r/B), the "leaky well function," can be expressed as an infinite

series similar to W(u).. Equation (13) can be used to define type

curves and applied to the calculation of T and S -by overlaying full-

logarithmic plots of the type curve and the measured field data, as

discussed previously.

J.2 Analyses of IWC Pumping Test

J.2.1 Applicable Test Data. A pumping test was conducted

at the IWC during 29-31 July 1974. Well*Wl-Ph (P4) was pumped for

24 hours at an average discharge rate of 31.5 gpm, and water levels

were periodically measured in wells W1, Wl-P1 (P1), Wl-P2 (P2),
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Wl-P3 (P3), and Wl-P5 (P5). Pumping was then terminated, and the

recovery of the water level in P4 was monitored for 6 hours.

The only date. which proved to be' sufficient for quantitative

analysis were the drawdown data from well P1, and the recovery data

from well P4. The data were analyzed under a variety of assumptions

regarding the nature of the aquifer:

- The aquifer was treated as being confined. This is jreason-

able since the maximum observed drawdown during the 24-hour pumping

test (0.44 foot in well P5) was very small compared with the total

thickness of the aquifer (120 feet).

- Partial penetration corrections were applied. Although

hydrochemical evidence indicates stratification of the aquifer,

vertical permeabilities may be high enough that partial-penetration

effects are significant. A match of observed data with the partial-

penetration type curve was also made.

- If the stratification of the aquifer is Significant enough,

the aquifer may behave as if fully-penetrated but leaky. Thus, the

observed data were also matched with the leaky artesian type curve.

J.2.2 Analyses. The results of the various analyses are

summarized in Table J.1, and discussed below.

The recovery data from well Ph were analyzed by the Jacob

method, equation (8). No corrections were applied to the data.

This analysis does not allow an estimate of the storage coefficient S.

The drawdown data from well P1 were analyzed by the Jacob

method, equations (5) and (6)., both with and without correcting

the data for partial penetration. The analysis based on the

approximate partial penetration correction, equation (1o), is not

very reliable. The published tables of values of Cpo have entries

for a minimum -fractional penetration of 0.3, and a minimum distance

to the observation well of (0.3)b. In the present case, the

fractional penetration is 5/120 = 0.04 and the distance to the ob-

servation well is (0.125)b, so a double extrapolation must be made in

)

. J-5



order to estimate CpO.

The drawdown data from well PI were also analyzed by the

Hantush leaky aquifer type curve method, equation (13), as well as

the Hantush partial-penetration type curve methods equation (12).

J.2.3 Discussion of Analyses. The results shown in Table J.l

indicate reasonable agreement among values of transmissivity determined

by the various methods of analysis. Furthermore, these values are of

the same order of magnitude as the average of values of T reported by

Weston from tests on the Layne well (70,000 gpd/ft). A value of

T =100,000 gpd/ft will be used in analyses leading to the design and

operation of the contaminant-withdrawal system.

The calculated values of the storage coefficient show an

extremely wide variation, from 9X10-7 to 0.0205. In general, calcula-

tions of S from analyses of pumping test data show a similar lack of

consistency. The problem is magnified in the present case by the fact

that different assumptions as to the nature of the aquifer were made

for the different analyses. In future work, a value of S = 0.005 will

be used. This value is consistent with the results of two of the

present analyses, as well as with the values determined by Weston for

the Layne well tests and with the interpretation of the systen as

behaving as a leaky artesian aquifer.

In general, the IWC pumping test of 29-31 July 1974 did not

provide data sufficient for determination of the hydraulic properties

of the various layers of the aquifer. However, hydraulic evidence

indicating-stratification of the aquifer was obtained from the fact

that the data reasonably match a leaky-aquifer type curve, as well

as the fact that the drawdown curve for P1 shows different behavior

from the curves for P2, P3, and P5, which all behave similarly.
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TABLE J.1

CALCULATED VALUES OF AQUIFER PARAMETERS

T

Well R or D* T(gpd/ft) S Method of Analysis

.. wl-FP4

WJ--P1

WJ--Pl

Wi-Fl

.wl-Pl'.

R

D

D

D

D.

Mean

90,400 -- Jacob, uncorrected

146,o0o 0.004 Jacob, uncorrected

59,800 9X10-7  Jacob, approximate
correction for partial.
penetration

97,600" 0.0205 Hantush leaky type curve,
uncorrected

241,000** 8X10 6  Hantush partial penetration
type curve, non-leaky

98,500

* Recovery (R) or drawdown (D) data.

** Excluded from calculation of mean.
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ESTIMATED SOIL LOSS FROM SOIL CAP
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

The potential rate of erosion for the soil cap over the NRC-regulated material pile at the SMC
facility was evaluated using the Revised Universal Soil Loss Equation computer program, version 2
(RUSLE 2). The computer program was used to estimate rates of soil erosion caused by rainfall and
associated overland flow. RUSLE 2 was developed and is maintained principally by the USDA-
Agricultural Research Service (ARS), the USDA-Natural Resources Conservation Service (NRCS),
and the University of Tennessee. The average annual soil loss can be calculated with the following
formula, as described in RUSLE 2:

A=RKLSCP
where:
A - the average annual soil loss (erosion rate) in tons per acre per year,
R = the erosivity factor of the climate at a particular location,
K = the soil erodibility factor,
L = the slope length factor,
S = the slope steepness factor,
C = the cover-management factor, and
P = the supporting practices factor.
The computer program RUSLE 2 uses the four major factors of climate, soil, topography, and

land use to determine rates of erosion. Available databases within the RUSLE'2 program were used
to characterize site-specific field conditions and, the associated input parameters for these four
factors. RUSLE2 then uses these site-specific factors/input parameters to compute erosion
estimates. The factors and input parameters used to represent the field conditions at the SMC facility
are described in more detail below.

The climate factor was defined by selecting Gloucester County, New Jersey for the site
location from the available climate database.

Topography was characterized based on the slope and the length of slope of the capped pile,
as presented in the August 2002 "Decommissioning Plan for the Newfield Facility"
(Decommissioning Plan), Figure 18.11. The side slope was set at 3H: 1V (3: 1), with a length of 90
feet. Since the top of the pile has a shorter runoff distance (15 feet) with a smaller slope (4 percent),
it was not taken into consideration for the erosion rate calculation. Only the side slope was used in
the calculation (considered worst-case).

Next, the land use for the soil cover was evaluated. RUSLE 2 uses a combination of cover-
management practices and support practices to describe land use. The cover-management practices
were defined as one-year growth for non-harvested permanent cover, with hydroseeding for the
application of the seed. A cool season grass was selected to represent the type of cover vegetation
that would be used on the capped pile. The cool season grass, as defined in the model, consists of a
mixture of Kentucky bluegrass, smooth bromegrass, timothy and tall fescue.

Finally, a representative soil type was selected for the cover material. A moderately low
runoff sandy loam was selected to represent the type of cover material to be used on the capped
pile. This is consistent with the soils that were identified on the site in the immediate vicinity of the
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existing slag piles when an on-site wetland delineation was conducted in 1994 (Schoor, DePalma &
KV Canger, 1994). Such a soil would also be compatible with the cool season grass that was selected as

the cover type.
In summary, the factors/input parameters selected for calculating the soil loss from the

capped pile at the SMC facility were as follows:
* climate based on data for Gloucester County, New Jersey;
* 3:1 slope with a side slope length of 90 feet;
* cool season grass, applied by hydroseeding, with no harvesting; and
* sandy loam, providing a moderately low runoff.

Based on the various combination of site-specific factors and input parameters described above, the
erosion rate calculated by RUSLE 2 is 1.2 tons per acre per year. Using an average soil density of
120 pounds per cubic foot, the average yearly erosion rate would be 0.00046 feet, or 0.46 feet over
1,000 years.

In summary, based on site-specific factors, it is estimated that the erosion rate from the
capped pile at the SMC facility would be approximately 0.5 feet over a 1,000-year period.

References:

USDA-Agricultural Service, 2005. Revised Universal Soil Loss Equation, Version 2. Available
for download at:
ftp://fargo.nserl.purdue.edu/pub/RUSLE2/RUSLE2 Program File/.
(ftp://fargo.nserl.perdue.edu/pub/RUSLE2/RUSLE2 Program file/R2NRCS 20040914a.exe).
Associated climate data files available for download at:
ftp://fargo.nserl.purdue.edu/pub/RUSLE2/Climate data/
(file NJ ClimOl1603.gdb).

Schoor, DePalma & Canger, 1994. Environmental Report, Wetlands and State Open Waters
Delineation for Shiled (sic) Metallurgical Facility, Newfield, New Jersey, Schoor, DePalma &
Canger Environmental Services, May 1994.
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LIML

EROSION PROTECTION CALCULATIONS
Shieldalloy Metallurgical Corporation

Newfield, New Jersey

Calculations (attached) were completed to verify that the design of the proposed engineered barrier
provides adequate protection against erosion (factor of safety = 4). Calculations were completed using
guidance contained in the document entitled, "Design of Erosion Protection for Long-Term Stabilization",
also known as NUREG-1623, published by the U.S. Nuclear Regulatory Commission (September 2002).
As indicated in NUREG-1623, the "maximum permissible velocity" method, or MPV method, is
recommended for evaluating erosion protection for the design of vegetated (grassed) slopes. Using MPV
method calculations, it was determined that the proposed design provides a more than sufficient margin of
safety for protection against erosion for the worst-case design storm recommended in NUREG-1623. The
following is a summary of the methodology and parameters employed in the attached MPV calculations.

In the MPV method, actual maximum flow velocity is compared to a theoretical MPV, which is intended
to protect against erosion under worst case conditions, and is typically selected from reference sources
based on the slope and type of cover (grass in this case). In computing the maximum flow velocity,
conservative yet realistic values must be selected for the various calculation parameters to ensure that the
comparison to the MPV is valid.

As the first step, the maximum unit flow rate (volumetric flow rate per unit width of slope) from the
engineered barrier must be determined. The flow rate is calculated using the Rational Method, modified
to account for the possibility of flow concentration. As indicated in the attached calculations, rainfall
intensity was based on the estimated Probable Maximum Precipitation (PMP) design storm and a suitably
short time of concentration (5 minutes). The PMP is the design storm preferred in NUREG-1623, since it
is considered representative of a worst-case scenario that is physically possible but with a low chance of
recurrence over of a period of 1,000 years. PMP intensity data was obtained from the National Oceanic
and Atmospheric Administration's Precipitation Frequency Data Server. The other required modified
Rational Method parameters were based on the proposed side slope (0.3), length (90 feet) and cover
material (dense/ untended grasses). Using these parameters, the maximum unit flow rate was computed
to be 0.07 CFSIFT (cubic feet per second per foot).

Next, the MPV method requires calculation of the depth of flow under the design storm conditions (the
PMP in this case) by solving for depth using Manning's equation and the previously computed maximum
flow rate. As with the first step, equation parameters must be selected to be representative of the slope
and cover material. In particular, the Manning's coefficient was chosen to reflect the hydraulic radius,
and a vegetated cover matching what was proposed in previous Soil Loss calculations (TRC, January
2005) for the engineered barrier. The resulting calculations yielded a depth of flow of approximately 0.1
feet.

Lastly, the maximum flow velocity is calculated based on the results of the first two steps. In particular,
dividing the maximum unit flow rate by the depth of flow yielded a maximum flow velocity of 0.65 feet
per second. To complete the evaluation using the MPV method, this maximum flow velocity must be
compared to the MPV. It is important that the MPV be adjusted from published values if necessary to
account for low depth of flow. In this case, using values published by V. T. Chow in 1959 and
summarized in NUREG-1623, the adjusted MPV was determined to be 2.5 feet/second. Therefore, given
that the actual, worst-case maximum flow velocity was only approximately one quarter of the adjusted
MPV, calculations using the MPV method verified the adequacy of the proposed design in terms of
erosion protection.
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Nyatcrshed Size Typical Type ofAnalysis

Small (to 120ha)
(300 acres)

Medium (to 4,000 ha)
(10,000 acres)

Large (over 4,000 ha)

Rational Method, Talbot Method,
Local Experience

Regression Analysis, 1High Water
Marks + Manning, Local Experience

Gauging Data, High Water Marks,
Statistical orRegressionAnalysis

Land Use or Type "IC" Value

Agriculture
Bare Soil
Cultivated Fields (sandy soil)
Cultivated Fields (clay soil)

Grass
Turf, Meadows
Steep Grassed Areas

Woodland/Forest
Wooded Areas with Level Ground
Forested Areas with Steep Slopes
Bare Areas, Steep and Rocky

Roads
Asphalt Pavement
Cobblestone or Concrete Pavement
Gravel Surface
Native Soil Surface

Urban Areas
Residential, Flat
Residential, Moderately Steep
Commercial or Downtown

I-,
0.20-0.60
0.20-0.40
0.30-0.50

0.10-0.40
0.50-0.70

0.05-0.25
0.15-0.40
0.50-0.90

0.80-0.90
0.60-0.85
0.40-0.80
0.30-0.80

0.40-0.55
0.50-0.65
0.70-0.95
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POINT PRECIPITATION FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

VINELAND, NEW JERSEY (28-9135) 39.4833 N 75 W,98 feet
from 'Precipitation-Frequency Atlas oftheUnitedStates' NOAA Atlas 14, Volume 2, Version 2

G.M. Bonnin. D. Todd, B. Li. T. Parzybok, M.Yekta. and D. Riley
NOAA, National Veather Service. Silver Spring. Maryland. 2004

Extracted: Wed Sep 14 2005
. .d a..n.r4 . . r . F, . - n n . r
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-onfidence Limits -

Page 2 of 4

* Upper bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

tRI** 15 [101115~P 30 60 1213 61 12 I24jJ 10 0 30 5
years) min1 min11 mim i 11J[ J min 1 hr 11 hI hr Ihr j rj day day day da day day day

~jj5701 [4.55 3.82 2.6 1.51.2074 0.46 1027 10.15]00291 0.05 10.03 I0.02 0.02 0.01F0.01 OI
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25 6 8.57 6.83 5.77F 4 27 28 F 1.32 0 .8 0.10.90174006 003 00
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100 10 12.6 9.85 71 8.216.539 7 4.85315 2.1 891.620 1.78 0.65 0.37 0.19 0.1 008 0 .004 0.03 0.02 02

ie upper bound of the conridence interval at 90%1 confidence level Is the value wtich 5% of the simulated quantle values for a given frequency are greater than.
*hese precdpitation frequency estxnates are based on a partial duration series. ARt Is the Average Recurrence Interval.
ase refer to the documentatio for more information. NOTE,~ Formatting jrevenls estimates near zero to appear as zero.

*Lower bound or the 90% confidence interval
_________ ~~Precipitation Intensity Estimates (inlhr)__ _______

i1E11 120 F12IF24EEH

es) miin I min a in i i JeI s th A r IIlh a I .Jl3** 10 5011 60I12013612 24 43 4 7 10 20 30 45601
rears) mm min 11 mi m hr hr day day 1day1 J dayidayJdayljidayl

1443 ]3 53 2 296 2.51 05 1.28 10.76 281 Fo 1 10.34 021 1 107 1[o O] 0.0 3 [5 10 1 .1
5.26F 421 F3.55 2.52 1.62 0.96 OF0.70 043 0.26 0.16 0.09 0.05 0.037 0.031 0.02] 0.01] 0.01]

1 0 15.86 I 4.68f F3.94 2.86 1.86 1.12 0.81 0.50 0.31 0.19 0.11 0.06 0.04 0.03 0.02 0.02 0.01 00

25 6.611 5.27 4.475 3.3 0 F2.19 1.3 2 0.97 0.6 1 0.3 8 0.24 0.131 0.08 0.05 0 .0 002 0.0 001 0

50 117.14 115.69 11480 113.61 112.45 III.49 III.10 110.69 110.43 110.28 110.16 110.09 110.06 I12:2 10 03 1l0 02110 .021EI
100 7682610 514 39382.1 1.621.2 0.8 0.5 .201 10.9 0.06 0.05 0.03 0.0200

200 8.15 6.46 5.43]4.2 2.9 1831 1.361 0.871 0.5-6 0.37 0.2 1 0.1I] 0.07 0.05 0.03 F v.2002 00
5311F 111E11l EEPl-1lEl 1l7l37

500 8.772 6.90f 5.7 9 4.61IF 3.11 2051.5 100] 0.65] 0.4-4 0.25T60.14] 0.0 0.06 0.03 0.03 0.02 00

ie lower bound of the confidence interval at 90% confidence level Is the value which 5% od the simulated quantile values for a given frequency are less than.
hese precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval.

3se refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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critical scour velocities is given by the Task Committee
on Preparation of Sedimentation Manual (1966).
Table 2-5 gives a set of permissible velocities that can be
used as a guide to design nonscouring flood control cha-
nnels. Lane (1955) presents curves showing permissible
channel shear stress to be used for design, and the Soil
Conservation Service (1954) presents information on
grass-lined channels. Departures from suggested

permissible velocity or shear values should be based on
reliable field experience or laboratory tests. Channels
whose velocities and/or shear exceed permissible values
will require paving or bank revetment. The permissible
values of velocity and/or shear should be determined so
that damage exceeding normal maintenance will not result
from any flood that could be reasonably expected to occur
during the service life of the channel.

Table 2-5
Suggested Maximum Permissible Mean Channel Velocities

Mean Channel
Channel Material Velocity, fps

Fine Sand 2.0

Coarse Sand 4.0

Fine Gravel' 6.0

Earth
Sandy Silt 2.0
Silt Clay 3.5

. Clay 6.0

Grass-lined Earth
(slopes less
than 5%)'

Bermuda Grass
Sandy Silt 6.0

* Silt Clay 8.0

Kentucky Blue
Grass

Sandy Silt 5.0
Silt Clay 7.0

Poor Rock (usually
sedimentary) 10.0

Soft Sandstone 8.0
Soft Shale 3.5

Good Rock (usually
igneous or hard
metamorphic) 20.0

Notes:
1. For particles larger than fine gravel (about 20 millimetres (mm)

= 3/4 In.), see Plates 29 and 30.
2. Keep velocities less than 5.0 fps unless good cover and proper

maintenance can be obtained.

2-16
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Integrated Environmental Management, Inc.

8 Brookes Avenue, Suite 205 - Gaithersburg, MD 20877
Phone (240) 631-8990 -Fax (240) 631-8991

www.1EM-Inc.com

September 16, 2005

Mr. David R. Smith
Shieldalloy Metallurgical Corporation
12 West Boulevard, PO Box 768
Newfield, NJ 08344

Re: Assessment of Distribution Coefficients and Leachability for Licensed Materials

Dear Mr. Smith:

Shieldalloy Metallurgical Corporation (SMC) is currently storing many tons of slag and bag house dust from
a former ferrocolumbium production operation at its Newfield, New Jersey site. Because those operations
were licensed by the U. S. Nuclear Regulatory Commission (USNRC) and because they are no longer on-
going, SMC is pursuing decommissioning ofthe site and termination ofthe radioactive materials license. The

_ decommissioning methodology being pursued is On-Site Stabilization and Long Term Control, or the LTC
Alternative.

In order to demonstrate that the LTC Alternative will meet the USNRC's dose criteria for release of the
Newfield site for restricted use, dose modeling using the RESRAD computer code (v. 6.22) will be
performed.' A site-specific distribution coefficientbasedonthe leachability ofthe thorium-contaminated slag
and bag house dust is an important input parameter to the RESRAD model. While default distribution
coefficients are available as part of the code's supporting data base, the unusual physical and chemical
characteristics ofthe slag and baghouse dust were thought to present actual distribution coefficients that differ
significantly from the defaults. Therefore, an assessment of the radionuclide release rate from the slag and
the baghouse dust, using the toxicity characteristic leaching process (TCLP) as described in EPA Method
1311 and an assessment of the distribution coefficients (or Kd) from ASTM D43 19, was performed. The
purpose of this report is to describe the assessment protocol and summarize the results.

Protocol Description
On February 7, 2005, 1 sent you instructions for collecting and shipping samples of slag to a commercial
analytical laboratory. Attachment A contains a copy of those instructions. On February 9, 2005, three
samples of slag were collected from the SMC Storage Yard pursuant to those instructions. All were received
by the laboratory on February 14, 2005.2 There one of the samples was analyzed for leachate by TCLP and
an assessment of Kd was performed. For the remaining two samples, only a Kd determination was made.

Yu, C, Zielen, AJ, et al, User's MAanualforRESRAD Version 6, ANIJEAD4, Argonne National Laboratory, Argonne, Illinois,
July, 2001.

2 The analyses were performed by Outreach Laboratory of Broken Arrow, Oklahoma. Outreach is a NELAC-accredited laboratory
(Certification ID No. OK001).



On July 19, 2005, two samples of baghouse dust were collected from the Storage Yard pursuant to the
instructions in Attachment A. These were then shipped to the same laboratory, where they were recorded
as received on July 22, 2005 and subsequently analyzed for leachate by TCLP.

Results
Attachment B is a table that summarizes the results for the radionuclides present in SMC's licensed
radioactive materials. Attachment C contains the Certificates of Analysis that were issued by the laboratory.
We recommend these data be used as input to future dose modeling using the RESRAD computer code.

Thankyou very much for the opportunity of assisting you in the acquisition of this important data. If I can
answer any questions or provide you with additional information on this or any other radiation-related matter,
please do not hesitate to call me at (240) 631-8990.

Sincerely,

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.

Carol D. Berger, CHP

File 94005.01
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Sample Collection Instructions



Integrated Environmental Management, Inc.

8 Brookes Avenue, Suite 205 - Gaithersburg, MD 20877
Phone (240) 631-8990 * Fax (240) 631-8991

www.1EM-Inc.com

February 7, 2005

Mr. David R. Smith, RSO
Shieldalloy Metallurgical Corporation, Inc.
West Boulevard, Post Office Box 768
Newfield, New Jersey 08344

Re: Slag Sampling Program for Determination of Leachability

Dear Mr. Smith:

The purpose of this letter is to provide you with instructions for collecting, packaging and shipping samples
of ferrocolumbium slag in order to test for leachability. The following are the procedural steps that should
be followed:

1. Select a reasonably sensitive hand-held survey instrument to guide you in the selection of samples.3

Follow your standard procedures for assuring the performance of the instrument prior to use (i.e.,
RSP-008, "Instrumentation").

2. Complete a "Sample Collection and Survey Form" (enclosed).

3. Go to a location on the property that you will designate a "background" location (i.e., ambient
exposure rates that are less than 20 microR per hour), measure the ambient exposure rate in that
location, and record that value on the Form.

4. Leave the hand-held instrument at the background location, then collect a football-sized sample of
slag from the slag pile, noting the collection location on the Form. (Ifyou like you may do a drawing
on the back of the Form showing the slag piles with respect to the perimeter fence, and the sample
collection location.)

5. Take the sample back to the background location and position the survey instrument so that the
sensitive area of the detector is within 0.25 inches of the surface of the slag at each measurement
point. The meter reading and units should be recorded on the Form. Carefully evaluate the
position of the range selector switch when observing the meter reading!

6. If the contact exposure rate on the sample is significantly the pre-recorded background, place the
sample into a baggie or other collection container and record the sample number on the Form and on

* I A micro-R meter (Ludlum Model 19 or equivalent) or GM Survey Instrument is recommended.



the container.4 If the contact exposure rate is only marginally different from background, it is
possible that the sample is a columbium or ferrovanadium slag sample, which is not what should be
analyzed. Discard that sample and repeat steps 4 through 6 using another football-sized sample.

7. Place the collection container, a copy of the Form and a completed chain-of-custody form into a
shipping container (box). Mail the containerby overnight carrier (Federal Express orequivalent) to:
Outreach Laboratory, Outreach Laboratory, 311 North Aspen, Broken Arrow, Oklahoma 74012.
Please reference Lab Proposal No. 20040422, IEM Specification No. 94005.01 somewhere on the
chain-of-custody form.

8. Forward a copy of the overnight carrier waybill and the completed form to me at IEM's
Gaithersburg, Maryland address.

A report offindings that includes the analytical data package and supporting documentation will be forwarded
to you shortly after we receive the analytical results. Outreach has specified a turn-around time of20 business
days from the date of sample receipt for one of the tests, and 45 work days for the other. 1EM will track the
status of this commitment.

If you have any questions or if I can provide you with more detailed instructions, please give me a call at
(240) 631-8990. Thank you for the opportunity of assisting you in this interesting project. I am looking
forward to its timely and successful completion.

Sincerely,

[original signed by]

Carol D. Berger, C. H. P.

File 94005.01

4 If collecting more than one sample, use a sequential numbering scheme such as "SMC-02 1005-1", where "SMC" is the company
identifier, "021005" is the date of collection, and "I" is the sample number.

5
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ATTACHMENT B
Summary of Results

C

Sample ID Sample Type Result Type Units Results

Ra-226 Ra-228 U.238 U-234 Th-228 Th-230 Th-232

2-9-05-001 Slag Kd ml/g 77 54 293000 75300 23289 65400 129000

2.9-05-001 Slag Gross Activity pCilg 578 393 297 279 469 334 484

2-9-05-001 Slag TCLP pCi/I 1180 5480 1.2 6.2 25.4 2.82 <1.86

2-9-05-002 Slag mug 51.7 35 9100 7930 2900 12700 17100

2-9-05-002 Slag Gross Activity pCilg 428 91.3 274 253 226 135 254

2-9-05-003 Slag Kdml/g 60.6 38 23100 13700 23300 65400 129000

2.9-05-003 Slag Gross Activity pCi/g 275 122 137 120 317 71.1 307

7.19-05-01 Baghouse Dust Gross Activity pCilg 67 123 25.5 22.5 99 40.6 79.1

7-19-05-01 Baghouse Dust TCLP pCi/l 20.2 12.4 12.2 13.5 1.53 <0.551 0.732

7.19-05-02 Baghouse Dust Gross Activity pCilg 17.3 32.7 10.2 10.4 37.2 20.4 37.7

7-19-05-02 Baghouse Dust TCLP pCill 11.6 7.79 12.8 13.1 1.13 <0.44 0.343

6
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RESRAD, Version 6.22 T4 Limit - 0.5 year 10/03/2005 18:57 Page 2
Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

Current I I Paramete
Menu Parameter Value | Default Name

B-1 | Dose conversion factors for inhalation, mrem/pCi: I I
B-1 | Ac-227+D | 6.720E+00 | 6.720E+00 | DCF2( 1)
B-1 | Pa-231 | 1.280E+00 | 1.280E+00 | DCF2( 2)
B-1 | Pb-210+D | 2.320E-02 | 2.320E-02 | DCF2( 3)
B-1 | Ra-226+D 8.600E-03 8.600E-03 | DCF2( 4)
B-1 | Ra-228+D 5.080E-03 5.080E-03 | DCF2( 5)
B-1 | Th-228+D 3.450E-01 3.450E-01 DCF2( 6)
B-1 Th-230 3.260E-01 3.260E-01 | DCF2( 7)
B-1 Th-232 1.640E+00 1.640E+00 | DCF2( 8)
B-1 U1-234 | 1.320E-01 | 1.320E-01 | DCF2( 9)
B-1 U-235+D | 1.230E-01 | 1.230E-01 | DCF2(10)
B-1 | U-238+D 1.180E-01 | 1.180E-01 DCF2(11)

D-1 Dose conversion factors for ingestion, mrem/pCi: I I I
D-1 Ac-227+D 1.480E-02 | 1.480E-02 | DCF3( 1)
D-1 Pa-231 1.060E-02 | 1.060E-02 | DCF3( 2)
D-1 Pb-210+D 7.270E-03 | 7.270E-03 | DCF3( 3)
D-1 | a-226+D 1.330E-03 | 1.330E-03 | DCF3( 4)
D-1 |Ra-228+D 1.440E-03 | 1.440E-03 | DCF3( 5)
D-1 | Th-228+D 8.080E-04 | 8.080E-04 | DCF3( 6)
D-1 | Th-230 | 5.480E-04 | 5.480E-04 | DCF3( 7)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 8)
D-1 U U-234 2.830E-04 | 2.830E-04 | DCF3( 9)
D-1 | U-235+D 2.670E-04 2.670E-04 DCF3(10)
D-1 | U-238+D | 2.690E-04 | 2.690E-04 | DCF3(11)

D-34 | Food transfer factors:
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 | 2.500E-03 | RTFC 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.OOOE-05 | 2.OOOE-05 | RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.OOE-05 | 2.OOOE-05 | RTF( 1,3)
D-34 | I I I
D-34 Pa-231 , plant/soil concentration ratio, dimensionless | l.OOOE-02 | l.OOOE-02 | RTF( 2,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.OOE-03 j 5.000E-03 | RTFC 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 | RTF( 2,3)
D-34 | I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless | l.OOOE-02 | l.OOOE-02 | RTF( 3,1)
D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.OOE-04 8.000E-04 | RTF( 3,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.OOOE-04 | 3.000E-04 | RTFC 3,3)
D-34 | I I
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.OOOE-02 | RTF( 4,1)
D-34 | a-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.000E-03 | l.OOOE-03 RTF( 4,2)
D-34 I Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | l.OOOE-03 | l.OOOE-03 | RTF( 4,3)
D-34 I I
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.0OOE-02 | 4.OOOE-02 | RTF( 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-03 1.OOOE-03 | RTF( 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) l.OOOE-03 | l.OOOE-03 | RTF( 5,3)
D-34 | I I
D-34 Th-228+D , plant/soil concentration ratio, dimensionless l.OOOE-03 | l.OOOE-03 | RTFC 6,1)
D-34 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) l.OOOE-04 | l.OOOE-04 | RTF( 6,2)
D-34 | Th-228+D , milk/livestock-intake ratio, )/(pCi/d) 5.OOOE-06 5.000E-06 RTF( 6,3)



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/03/2005 18:57 Page 3
Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

Current
ValueMenu Parameter Default

Paramete
Name

D-34

D-34
D-34

D-34
D-34

D-34

D-34
D-34

D-34

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

D-5

D-5

D-5

D-5

D-5

D-5
D-5
D-5
D-5
D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5

D-5

Th-230
Th-230
Th-230

Th-232
Th-232
Th-232

U-234
U-234
U-234

U-235+D

U-235+D
U-235+D

U-238+D
U-238+D
U-238+D

plant/soil concentration ratio, dimensionless

,beef/livestock-intake ratio, CpCi/kg)/(pCi/d)

,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless

,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless

,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D , fish
Ac-227+D , crustacea

Pa-231 , fish

Pa-231 , crustacea

Pb-210+D , fish

Pb-210+D , crustacea

Ra-226+D , fish
Ra-226+D , crustacea

Ra-228+D , fish
Ra-228+D , crustacea

Th-228+D , fish

Th-228+D , crustacea

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

1.OOOE-03

1.OOOE-04

5.OOOE-06

1.OOOE-03
1.OOOE-04
5. 00OE-06

2.500E-03
3.400E-04
6. 00OE-04

2. 500E-03
3.400E-04

6.OOOE-04

2. 500E-03
3. 400E-04
6. 000E-04

1.500E+01
1.OOOE+03

1.OOOE+01
1. lOOE+02

3.OOOE+02
1. OOOE+02

5.000E+01
2.500E+02

5.OOOE+01
2. 500E+02

1.OOOE+02

5.OOOE+02

l.OOOE+02
5. OOOE+02

l.OOOE+02

5. OOOE+02

1.000E+01
6.000E+01

l.OOOE+01
6. 000E+01

l.OOOE-03
l.OOOE-04
5.000E-06

l.000E-03
l.OOOE-04
5.000E-06

2.500E-03
3.400E-04
6.OOOE-04

2.500E-03
3. 400E-04
6. 000E-04

2.500E-03
3.400E-04
6.000E-04

1.500E+01
l.OOOE+03

l.OOOE+01
1.lOOE+02

3.000E+02

l.OOOE+02

5.OOOE+01

2. 500E+02

5.000E+01
2.500E+02

1.OOOE+02
5.000E+02

l.OOOE+02
5.000E+02

l.OOOE+02
5. 000E+02

1.OOOE+01
6. OOOE.01

6.000E+01
6.OOOE+01

RTF( 7,1)

RTF( 7,2)

RTF( 7,3)

RTF( 8,1)

RTF( 8,2)

RTF( 8,3)

RTF( 9,1)

RTFC 9,2)

RTF( 9,3)

RTF(10, 1)
RTF(10,2)
RTF(10, 3)

RTF(l1, 1)
RTF( 1,2)

RTF(11,3)

BIOFAC( 1

BIOFAC( 1

BIOFAC( 2

BIOFAC( 2

BIOFAC( 3

BIOFAC( 3

BIOFACI 4
BIOFAC( 4

BIOFAC( 5

BIOFAC( 5

BIOFACC 6

BIOFAC( 6

BIOFAC.( 7

BIOFAC( 7

BIOFAC( 8

BIOFAC( 8

BIOFAC( 9

BIOFAC( 9

BIOFAC(10
BIOFAC(10

Th-230 , fish
Th-230 , crustacea. and mollusks

Th-232 , fish
Th-232 , crustacea and mollusks

U-234 , fish
U-234 , crustacea and mollusks

)
U-235+D , fish
U-235+D , crustacea and mollusks ) 3
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

I Current !I I Paramete
Menu I Parameter I Value I Default I Name

D-5 I U-238+D , fish I 1.OOOE+01 I 1.OOOE+01 I BIOFAC(ll
D-5 IU-238+D , crustacea and mollusks I 6.OOOE+01 I 6.OOOE+01-1 BIOFAC(ll

I I I

( ( (
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Site-Specific Parameter Summary

User

Input
Used by RESP

(If different from uMenu

R011

Roll

R011

R011

R011

R011

R011

R011

R011

R011

PR011

R011

R011
ROll

R012

R012

R012

R012

R012

R012

R012
R012

R012

R012

R012
R012

R012

R012
R012

R012
R012

R012

R012

R012

R012

R012

Parameter Default
-l 4 4 .4-

Area of contaminated zone (m'^2)
Thickness of contaminated zone (m)

Length parallel to aquifer flow Cm)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times fc

Times fc

Times fc

Times fc

Times fc

Times fc

Times fc

Times fc

Times fc

Initial
Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

or calculations
or calculations
ir calculations
ir calculations
or calculations
or calculations
ir calculations
ir calculations
ir calculations

(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)

principal
principal
principal
principal
principal
principal
principal
principal
principal

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide
radionuclide

radionuclide

radionuclide

radionuclide

l

Initial principal radionuclic
Initial principal radionuclic

Concentration in groundwater
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater

Concentration in groundwater
Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Le
Lde

(pCi/g)

(pCi/g)
(pci/g)

(pCi/g)
(pCi/g)

(pCi/g)
(pCi/g)

(pCi/g)

.(pCi/g)

(pCi/g)
(pCi/g)
(pCi/L)
(pCi/L)
(pCi/L)

(pCi/L)

(pCi/L)
(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232

U-234

U-235
U-238
Ac-227
Pa-231

Pb-210
Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

| .823E+04
2. 800E+00

not used

2.500E+01

O.OOOE+00

1.OOOE+00

l.OOOE+01

1 .OOOE+02
3.OOOE+02

5.000E+02

7.000E+02

9.000E+02

1.OOOE+03

not used

|8.000E+OO

8.00 E+00

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

8.000E+00

1.820E+02

not used

not used
not used

not used

not used
not used

not used

not used

not used

not used

not used

l.OOOE+00

1.900E+00

O.OOOE+00

2.800E+00
4.600E-05

4.000E-01

2.000E-01

2.000E+03

2.880E+00
4.250E+00
not used

6.250E-01

1.OOOE+04

2.000E+00

1.OOOE+02

2.500E+01

O.OOOE+00

1.000E+00

3.000E+00

1.OOOE+01

3.000E+01

1.OOOE+02

3.OOOE+02

1.OOOE+03

0.O00 OE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

.OOOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

1.500E+00

1.OOOE-03

1.500E+00
l.OOOE-03

4.OOOE-0l

2.000E-01
1.OOOE+01

5.300E+00
2.000E+00

8.0000E+0

5. SOOOE-01

___

__ _

__ _

__-_

___

___

_ _

___

___-

I _- _

---

___

___

_-_-

_ _

___

___

R013
R013

R013
R013
R013
R013

R013

R013

R013

R013

R013

R013

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter
Average annual-wind speed (m/sec)

Humidity in air (g/m*^3)

Evapotranspiration coefficient

)
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Summary : Shieldalloy Storage Pile Maintenance Worker
File newfield 3004001.RAD

Site-Specific Parameter Summary (continued)

| User Used by RESR
Menu | Parameter Input | Default ( (If different from u

R013 | Precipitation (m/yr) j 1.050E+00 l.OOOE+00 |
R013 | Irrigation (m/yr) O.OOOE+00 2.000E-01 |
R013 | Irrigation mode overhead | overhead |
R013 | Runoff coefficient | 4.500E-01 | 2.000E-01 |
R013 | Watershed area for nearby stream or pond (m**2) | not used | 1.OOOE+06 |
R013 | Accuracy for water/soil computations not used I 1.OOOE-03

R014 | Density of saturated zone (g/cm**3) not used | 1.500E+00 |
R014.| Saturated zone total porosity not used | 4.000E-01 |
R014 | Saturated zone effective porosity not used | 2.OOOE-01 |
R014 | Saturated zone field capacity not used | 2.000E-01 |
R014 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.OOOE+02
R014 | Saturated zone hydraulic gradient not used | 2.OOOE-02 |
R014 | Saturated zone b parameter not used | 5.300E+00 |
R014 | Water table drop rate (m/yr) not used I 1.OOOE-03 |
R014 | Well pump intake depth (m below water table) | not used 1.OOOE+01 |
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND
R014 | Well pumping rate (m*13/yr) | not used j 2.500E+02 |

I I I * I
ROS1 Number of unsaturated zone strata not used | 1 |
R015 | Unsat. zone 1, thickness (in) not used | 4.000E+00
R015 | Unsat. zone 1, soil density (g/cm^*3) not used 1.500E+00 |
R015 | Unsat. zone 1, total porosity not used | 4.000E-01 |
R015 | Unsat. zone 1, effective porosity not used | 2.000E-01 |
R015 Unsat. zone 1, field capacity | not used | 2.000E-01 |
R015 | Unsat. zone 1, soil-specific b parameter not used | 5.300E+00 |
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.OOOE+01 |

R016 | Distribution coefficients for Ac-227 l l
R016 | Contaminated zone (cm**3/g) | 2.000E+01 | 2.000E+01 |
R016 | Unsaturated zone 1 (cm"3/g) not used | 2.000E+01 |
R016 Saturated zone (cm**3/g) not used | 2.OOOE+01 |
R016 Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 1.376E-03
R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 | Distribution coefficients for Pa-231 l
R016 | Contaminated zone (cm *3/g) 5.O0OE+01 | 5.OOOE+0l
R016 | Unsaturated zone 1 (cm**3/g) not used | 5.OOOE+01 |
R016 | Saturated zone (cm-*3/g) | not used | 5.000E+01 |
R016 | Leach rate C/yr) | O.OOOE+00 | O.OOOE+00 5.517E-04
R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

I .I I . I .
R016 | Distribution coefficients for Pb-210 l l l
R016 | Contaminated zone (cm"3/g) 1.OOOE+02 | l.OOOE+02 |
R016 | Unsaturated zone 1 Ccm**3/g) | not used 1.OOOE+02 |
R016 | Saturated zone (cm**3/g) | not used 1.OOOE+02 |
R016 | Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 2.760E-04
R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

(. ( (
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Site-Specific Parameter Summary (continued)

User

InputMenu Parameter Default
Used by RESP

(If different from u
-1� + 4

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016
R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016
R016
R016

R016

R016

R016

R016

R016

R016

R016

R016
R016
R016

R016
R016

Distribution coefficients for Ra-226

Contaminated zone (cm*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Ra-228

Contaminated zone (cm**3/g)

Unsaturated zone l (cm**3/g)
Saturated zone (cm-*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-228

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)

Saturated zone (cm-*3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for Th-230

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone. cm-*3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-232

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)
Saturated zone (cm-3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm"*3/g)
Unsaturated zone 1 (cm"3/g)

Saturated zone (cm.*3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

5.300E+01

not used

not used

O.OOOE+00

O.OOOE+00

5.300E+01

not used

not used

O.OOOE+00

O.OOOE+00

5.201E+04

not used

not used
O.OOOE+00

O.OOOE+00

5.201E+04

not used

not used

O.OOOE+00

O.OOOE+00

5.201E+04

not used
not used

O.OOOE+00

O.OOOE+00

7.036E+04

not used

not used

O.OOOE+00

O.OOOE+00

7.036E+04

not used

not used

O.OOOE+00

O.OOOE+00

7.OOOE+01

7.OOOE+01

7.OOOE+01

O.OOOE+00

O.OOOE+00

7.000E+01

7.OOOE+01

7.OOOE+01

O.OOOE+00

O.OOOE+00

6.OOOE+04

6.00OE+04

6.000E+04'
O.OOOE+00

O.OOOE+00

6.000E+04

6.000E+04|

6.OOOE+04.
O.OOOE+00

O.OOOE+00

6.00OE+04

6.000E+04

6. OOOE+04

O.OOOE+00

O.OOOE+00

5. OOOE+01

5.000E+01

5.00OE+01

O.OOOE+00

O.OOOE+00

5. 00OE+01

5. 00OE+01
5.00 OE+01

O.OOOE+00

O.OOOE+00

5. 20 5E-04
not used

5.205E-04

not used

5. 311E-07
not used

5'.311E-07
not used

5.311E-07

not used

3. 926E-07
not used

3. 926E-07

not used

) 3 )
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Site-Specific Parameter Summary (continued)

User

Input

Used by RESR
(If different from uMenu Parameter Default

I.

R016
R016

R016
R016
R016

R016

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017

R017

R017
R017
P017

R017

R017
R017

R017

R017
R017

R017

R017

R017
R017

R017
R017

R017

R017

R018
R018

R018

R018
R018

R018

R018

Distribution coefficients for U-238
Contaminated zone (cm-3/g)
Unsaturated zone 1 (cm*3/g)
Saturated zone (cm^*3/g)

Leach rate (/yr)
solubility constant

Inhalation rate (m'3/yr)
Mass loading for inhalation (g/m^*3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS - -1)
Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

7. 036E+04

not used
not used

0.000E+00
0.000E+00

8.400E+03

3.OOOE-05

3.000E+01

4.000E-01
2.700E-01

0.000E+00

7.000E-03

1.000E+00

not used

not used

not used

not used
not used

not used
not used

not used

not used
not used

not used

not used

not used
not used
not used

not used

not used

not used

not used
not used

not used

not used

not used

not used

not used

not used
not used
not used
not used

not used

| 1.830E+01

5.000E+01

5.000E+01

5.000E+01
0.000E+00
0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000-01
7.000E-01

5.OOOE-01

2.500E-01

1.000E+00

5.OOOE+01

7.071E+01

0.00OE+00

0.000E+00
0.000E+00

0.OOOE+00
0.000E+00

0.OOOE+00

0.00OE+00
0.000E+00

0.000E+00

0.000E+00

1.000E+00
2.732E-01

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00
0.000E+00

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

3. 926E-07

not used

>0 shows circular

Fractions of
Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring 8

Ring 9
Ring 10

Ring 11

Ring 12

annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)
Meat and poultry consumption (kg/yr)
Fish consumption (kg/yr)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)

( (
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Site-Specific Parameter Summary (continued)

I | User 1 * Used by RESS
Menu l Parameter | Input | Default ( (If different from u

- I_ I I I
R018 Drinking water intake (L/yr) | not used | 5.100E+02

R018 Contamination fraction of drinking water not used , l.OODE+00 |

R018 | Contamination fraction of household water | not used | l.000E+00 |
R018 Contamination fraction of livestock water not used | l.OOOE+00 |
R018 Contamination fraction of irrigation water not used | l.OOOE+|00
R018 | Contamination fraction of aquatic food not used | 5.000E-01 |
R018 | Contamination fraction of plant food not used |-1 _

R018 | Contamination fraction of meat not used 1-1 I ---
R018 Contamination fraction of milk not used |-1

I I I I
R019 Livestock fodder intake for meat (kg/day) not used | 6.800E+01

R019 Livestock fodder intake for milk (kg/day) | not used | S.500E40l |

R019 Livestock water intake for meat (L/day) I not used I 5.000E+01 ---
RO19 |Livestock water intake for milk CL/day}) not used | l.600E+02.I ~ ~
R019 Livestock soil intake (kg/day) not used | 5.000E-01
R0l9 | Mass loading for foliar deposition (g/m-*3) not used | 1.OODE-04
R0l9 Depth of soil mixing layer (m) | l.500E-01 | 1.500E-0l
R019 Depth of roots Cm) not used | 9.000E-01 |

R019 | Drinking water fraction from ground water | not used | l.OOOE+00 |
R019 | Household water fraction from ground water | not used | l.OOOE+00 |
RO19 Livestock water fraction from ground water not used | l.000E+00 |
R019 Irrigation fraction from ground water not used | l.OOOE+00| ---

R19B Wet weight crop yield for Non-Leafy (kg/m-2) I not used 1I7.000E-01 I --
R19B | Wet weight crop yield for Leafy (kg/m"2) not used | 1.500E+00
R19B | Wet weight crop yield for Fodder (kg/m"2) not used | l.100E+00
R19B Growing Season for Non-Leafy (years) not used | 1.700E-01 |
R19B Growing Season for Leafy (years) not used | 2.500E-01 |
R19B Growing Season for Fodder (years) not used | 8.000E-02
R19B Translocation Factor for Non-Leafy not used | l.OOOE-01 |
R19B | Translocation Factor for Leafy not used 1.OOOE+0O |

R19B Translocation Factor for Fodder not used | l.OOOE+00 |

R19B | Dry.Foliar Interception Fraction for Non-Leafy not used | 2.500E-01 |
R19B Dry Foliar Interception Fraction for Leafy not used | 2.500E-01 |

R19B |IDry Foliar Interception Fraction for Fodder not used | 2.500E-01 |

R19B | Wet Foliar Interception Fraction for- Non-Leafy | not used | 2.500E-01 |
R19B | Wet Foliar Interception Fraction for Leafy not used | 2.500E-01
R19B | Wet Foliar Interception Fraction for Fodder not used | 2.500E-01 |
R19B Weathering Removal Constant for Vegetation not used | 2.000E+01 |

C14 | C-12 concentration in water (g/cm*3) not used | 2.O00E-05 |

C14 | C-12 concentration in contaminated soil (g/g) not used | 3.000E-02
C14 | Fraction of vegetation carbon from soil not used | 2.O00E-02 |
C14 | Fraction of vegetation carbon from air not used 9.800E-01 |
C14 | C-14 evasion layer thickness in soil (m) not used | 3.000E-01 |
C14 | C-14 evasion flux rate from soil Ci/sec) | not used | 7.000E-07 |

C14 | C-12 evasion flux rate from soil (1/sec) not used | l.OOOE-10 |
C14 | Fraction of grain in beef cattle feed not used | 8.000E-01 |
C14 | Fraction of grain in milk cow feed not used | 2.000E-01 |
C14 | DCF correction factor for gaseous forms of C14 | not used | 8.894E+01

3 3 3



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/03/2005 18:57 Page 10
Summary Shieldalloy Storage Pile Maintenance Worker
File newfield 3004001.RAD

Site-Specific Parameter Summary (continued)

I User I I Used by RESP
Menu Parameter I Input I Default j (If different from u

STOR | Storage times of contaminated foodstuffs (days):
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 |
STOR | Leafy vegetables | 1.OOOE+00 j 1.000E+00
STOR Milk 1.000E+00 | 1.000E+00
STOR Meat and poultry | 2.OOOE+01 2.OOOE+01 |
STOR Fish | 7.OOOE+00 | 7.OOOE+00 |
STOR | Crustacea and mollusks I 1.000E+00 | 7.000E+00 |
STOR | Well water | 1.OOOE+OO | 1.OOOE+0 |---00
STOR Surface water | 1.OOOE+00 1. OOOE+00 |
STOR | Livestock fodder j 4.500E+01 | 4.500E+01

I .I
R021 | Thickness of building foundation (m) not used | 1.500E-01 |
R021 | Bulk density of building foundation (g/cm-3) not used | 2.400E+00 |
R021 Total porosity of the cover material | not used | 4.000E701 |
R021 | Total porosity of the building foundation not used | 1.OOOE-01 |
R021 | Volumetric water content of the cover material not used | 5.OOOE-02 |
R021 | Volumetric water content of the foundation not used | 3.OOOE-02 |
R021 | Diffusion coefficient for radon gas (m/sec): I I
R021 | in cover material not used | 2.000E-06 |
R021 | in foundation material not used | 3.000E-07 |
R021 | in contaminated zone soil | not used | 2.0OOE-06 |
R021 Radon vertical dimension of mixing (m) not used | 2.000E+00 |
R021 | Average building air exchange rate (l/hr) not used | 5.000E-01 |
R021 |Height of the building (room) Cm) not used | 2.500E+00 |
R021 Building interior area factor | not used | 0.000E+00 |
R021 B Building depth below ground surface (m) | not used |-1.OOOE+00 I ---
R021 | Emanating power of Rn-222 gas not used | 2.500E-01 |
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 |

TITL | Number of graphical time points | 32 j -__ _
TITL | Maximum number of integration points for dose 1 I -- _
TITL Maximum number of integration points for risk ! ! --- !

Summary of Pathway Selections

Pathway I User Selection

1 -- external gamma active
2 -- inhalation (w/o radon)| active
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -- aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | active
9 -- radon | suppressed
Find peak pathway doses | active

( (
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Contaminated Zone Dimensions Initial S

0/03/2005 18:57 Page 11

;oil Concentrations, pCi/g

Area:
Thickness:

Cover Depth:

18228.00 square meters
2.80 meters
1.00 meters

Ac-227

Pa-231
Pb-210
Ra-226

Ra-228
Th-228

Th-230

Th-232
U-234

U-235

U-238

8.000E+00

8.00 E+00
1. 820E+02
1. 820E+02

1.820E+02

1. 820E+02

1. 820E+02

1.820E+02

1 .820E+02
8.000E+00

1.820E+02

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time (t)

t (years): O.OOOE+00
TDOSEMt): 1.007E-05

MWt): 4.030E-07

1.OOOE+00

1.007E-05
4 .029E-07

1.OOOE+01
1.004E-05
4.018E-07

1.000E+02 3.000E+02 5.000E+02 7.000E+02 9.000E+02
9.945E-06 9.783E-06 9.649E-06 9.538E-06 9.446E-06
3.978E-07 3.913E-07 3.860E-07 3.815E-07 3.778E-07

Maximum TDOSEMt: 1.007E-05 mrem/yr at t - O.OOOE+00 years

) 3
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Total Dose Contributions TDOSE(ipt) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-

Nuclide mrem/yr fract.

Inhalation Radon Plant Meat

Ac-227
Pa-231

Pb-210

Ra-226

Ra-228

Th-228
Th-230
Th-232

U-234

U-235

U-238

Total

2.303E-11 0.0000
2.666E-12 0.0000

2.122E-17 0.0000

1.873E-06 0.1860
3.869E-07 0.0384

7.809E-06 0.7752

4.937E-19 0.0000
3.714E-21 0.0000

3.634E-20 0.0000

1.615E-13 0.0000

4.343E-09 0.0004

1.007E-05 1.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+O0 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Dependent Pathways

Water Fish
Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0 .00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.

(
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 2.227E-11 0.0000

Pa-231 3.385E-12 0.0000

Pb-210 2.056E-17 0.0000

Ra-226 1.872E-06 0.1858

Ra-228 2.570E-06 0.2552
Th-228 5.436E-06 0.5397

Th-230 8.112E-10 0.0001

Th-232 1.895E-07 0.0188
U-234 3.652E-15 0.0000

U-235 1.615E-13 0.0000
U-238 4.343E-09 0.0004

Total 1.007E-05 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000.
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mrem/yr fract. mre

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.000E+00 0.0000 0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.000E+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

II- Water Dependent Pathways

Water

Radio-
Fish Radon Plant - Meat

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000
U-235 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+E00 0.0000

0.00OE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract..

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mre

.0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.000E+00 0.0000 0.00

Sum of all water independent and dependent pathways.

3
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Inhalation Radon Plant Meat

Nuclide

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232

U-234

U-235

U-238

mrem/yr fract.

1.652E-11 0.0000
8.869E-12 0.0000
1.551E-17 0.0000
1.856E-06 0.1847
3.297E-06 0.3283
2.085E-07 0.0208
8.077E-09 0.0008
4.670E-06 0.4650
3.641E-13 0.0000
1.627E-13 0.0000
4.343E-09 0.0004

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0 .00
0.00
0.00
0.00

0.00Total 1.004E-05 1.0000 O.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Dependent Pathways

Water
Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish Radon

mrem/yr fract. mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O;OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Total Dose Contributions TDOSEfip,t) for Individual Radionuclides li) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-
Nuclide mrem/yr fract.

Ac-227 8.315E-13 0.0000
Pa-231 2.292E-11 0.0000
Pb-210 9.221E-19 0.0000
Ra-226 1.703E-06 0.1712
Ra-228 6.690E-11 0.0000
Th-228 1.437E-21 0.0000
Th-230 7.737E-08 0.0078
Th-232 8.161E-06 0.8205
U-234 3.538E-11 0.0000
U-235 1.993E-13 0.0000
U-238 4.343E-09 0.0004

Inhalation Radon

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O;OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00.0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 -0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000- 0.00

O.OOOE+000.0000 0.00Total 9.945E-06 1.0000 O.OOOE+00 0.0000

- Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

- As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ac-227 O.OOOE+00 0.000O

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.0005E+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 .0.00
O.OOOE+00 0.0000. 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000. 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+OO 0.0000 0.00

'Sum of all water independent and dependent pathways.

I)
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Summary : Shieldalloy Storage Pile Maintenance Worker
File : newfield 3004001.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path
As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation
Radio-

Radon Plant Meat

Nuclide mrem/yr fract.

Ac-227 1.084E-15 0.0000

Pa-231 2.116E-11 0.0000
Pb-210 1.742E-21 0.0000

Ra-226 1.407E-06 0.1438

Ra-228 2.040E-21 0.0000

Th-228 0.000E+00 0.0000
Th-230 2.114E-07 0.0216

Th-232 8.160E-06 0.8341
U-234 2.991E-10 0.0000
U-235 2.937E-13 0.0000

U-238 4.343E-09 0.0004

Total 9.783E-06 1.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00OE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000Et00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0 .00
0.00
0.00
0.00
0.00
0.00
O.0O
0.00
0 .00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 0.OOOE+00 0.0000
Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

O.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232
U-234
U-235

U-238

Total

1.414E-18 0.0000

1.887E-11 0.0000

3.290E-24 0.0000

1.163E-06 0.1205

O.OOOE+00 0.0000

O.OOOE+00 0.0000
3.219E-07 0.0334

8.159E-06 0.8456

7.821E-10 0.0001

3.782E-13 0.0000

4.343E-09 0.0005

9.649E-06 1.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Dependent Pathways

Water Fish Radon

Radio-

Plant - I Meat

mrem/yr fract. mrem/yr fract. mreNuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000
Pa-231 O.OOOE+00 0;0000

Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228. O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+OO 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

miem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

.O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

)
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 7.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-

Nuclide mrem/yr fract.

Ac-227 1.844E-21 0.0000

Pa-231 1.683E-l1 0.0000

Pb-210 6.214E-27 0.0000

Ra-226 9.610E-07 0.1008

Ra-228 0.OOOEt00 0.0000
Th-228 0.OOOE+00 0.0000

Th-230 4.130E-07 0.0433
Th-232 8.158E-06 0.8553

U-234 1.446E-09 0.0002
U-235 4.536E-13 0.0000
U-238 4.343E-09 0.0005

Total 9.538E-06 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
O.OOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000+E00 0.0000
Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000
Th-230 0.OOOE+00 0.0000

Th-232 0.000E+00 0.0000
U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 .00

'Sum of all water independent and dependent pathways.

( (
C



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/03/2005 18:57 Page 19

Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 2.405E-24 0.0000

Pa-231 l.500E-11 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 7.941E-07 0.0841

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 4.879E-07 0.0517

Th-232 8.157E-06 0.8636

U-234 2.258E-09 0.0002

U-235 5.209E-13 0.0000
U-238 4.344E-09 0.0005

Total 9.446E-06 1.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
.0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

'O.OOOE+000.0000- 0.00
0.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

-. Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+OO 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000
U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00-0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000

mre

0.00
*0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
*0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+OO 0.0000 0.00

,Sum of all water independent and dependent pathways.

) 3



RESRAD, Version 6.22 T& Limit - 0.5 year 10/03/2005 18:57 Page 20

Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract.

Ac-227 8.684E-26 0.0000

Pa-231 1.417E-11 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 7.219E-07 0.0767

Ra-228 0.OOOE+00 0.0000

Th-228 0.0OOE+00 0.0000

Th-230 5.202E-07 0.0553

Th-232 8.157E-06 0.8672

U-234 2.711E-09 0.0003

U-235 5.517E-13 0.0000

U-238 4.344E-09 0.0005

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract. mre

0.000E+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OO0E+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00Total 9.406E-06 1.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.OOOE+03 years

Water Dependent Pathways

Water
Radio-

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.000E+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.000E+00 0.0000
U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish Radon

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 .00

*Sum of all water independent and dependent pathways.
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

Ci) (J) Fraction*

Ac-227 Ac-227 l.000E+00

DSR(J,t) (mrem/yr)/(pCi/g)
t- O.OOOE+00 1.OOOE+00 l.OOOE+0l l.OOOE+02 3.OOOE+02 5.000E+02 7.000E+02 9.0

2.878E-12 2.784E-12 2.065E-12 1.039E-13 1.355E-16 1.768E-19 2.305E-22 3.0

Pa-231
Pa-231
Pa-231

Pa-231 1.OOOE+00

Ac-227 1.OOOE+00
ZDSR(j)

3.332E-13

O.OOOE+00
3.332E-13

3.331E-13

9.010E-14
4 .232E-13

3.313E-13
7.773E-13
1. 109E-12

3.147E-13

2.550E-12

2.864E-12

2.806E-13

2.364E-12

2.645E-12

2.503E-13

2.108E-12

2.358E-12

2.232E-13 1.9

1.880E-12 1.6
2.103E-12 1.8

Pb-210 Pb-210 l.OOOE+00

Ra-226 Ra-226 l.OOOE+00

Ra-226 Pb-210 1.OOOE+00

Ra-226 ZDSR(i)

Ra-228 Ra-228 l.OOOE+00

Ra-228- Th-228 l.OOOE+00

Ra-228 EDSR(i)

1.166E-19 1.130E-19 8.520E-20 5.067E-21 9.570E-24 1.808E-26 3.415E-29 6.4

1.029E-08
O.OOOE+00

1 .029E-08

2.126E-09
O.OOOE+00

2. 126E-09

1.028E-08
3.566E-21

1.028E-08

1.883E-09
1.224E-08
1.412E-08

1.020E-08
3.095E-20

1. 020E-08

6.334E-10
1.748E-08
1.812E-08

9.357E-09
1.032E-19
9.357E-09

1. 174E-14
3.558E-13
3.676E-13

7.732E-09 6.390E-09
8.951E-20 7.398E-20
7.732E-09 6.390E-09

5.280E-09 4.3
6.113E-20 5.0
5.280E-09 4.3

O.OOOE+00 0.0
9.809E-45 0.0
9.809E-45 0.0

3.579E-25

1.085E-23
1.121E-23

1.091E-35

3.308E-34

3.418E-34

Th-228 Th-228 1.OOOE+OO 4.291E-08 2.987E-08 1.146E-09 7.895E-24 O.OOOE+00 0.OOOE+OO O.OOOE+00 0.0

Th-230
Th-230
Th-230

Th-230

Ra-226

Pb-210

1 .00I
1.00i
1.00I

DE+00 2.713E-21

DE+00 O.OOOE+00
DE+00. O.OOOE+00

2.713E-21

2.713E-21 2.712E-21 2.710E-21
4.457E-12 4.438E-11

7.765E-25 7.066E-23

4.457E-12 4.438E-11Th-230 EDSR(j).

Th-232

Th-232

Th-232

Th-232

Th-232

Ra-228
Th-228

ZDSR (J)

1.OOOE+00

1.OOOE+00

1.OOOE+00

4.251E-10
3.348E-21
4.251E-10

2.041E-23

2.116E-09

4.272E-08

4 .484E-08

2.041E-23

O.OOOE+00

O.OOOE+00
2.041E-23

2.041E-23

2.413E-10

7.999E-10

1.041E-09

2.041E-23
1.486E-09

2.418E-08

2.566E-08

U-234

U-234
U-234
'U-234

U-234

U-235

U-235

U-235

U-235

U-234

Th-230

Ra-226
Pb-210
YDSR(j)

U-235

Pa-231

Ac-227

ZDSR(j)

1.OOOE+00

1.OOOE+00

1.OOOE+00
l.OOOE+00

1.OOOE+0 00

1.OOOE+00
1.OOOE+00

1. 997E-22

O.OOOE+00
O.OOOE+00
O.OOOE+00
1.997E-22

2.018E-14

O.OOOE+00
O.OOOE+00

2.018E-14

2.386E-1l
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
2.386E-l1

1. 997E-22

2.442E-26
2.007E-17
2.336E-30
2. 007E-17

2.018E-14
7.049E-18

9.585E-19
2.019E-14

2.386E-11
5.661E-28
3.461E-32

1.896E-23

1. 658E-36

2.386E-ll

1. 997E-22
2.442E-25

2. 001E-15
2. 176E-27

2.001E-15

2.018E-14
7.031E-17

8.687E-17

2.034E-14

2.386E-ll
5.661E-27
3.461E-30
1.892E-20
1.567E-32
2.386E-ll

1 .996E-22
2.440E-24
1 .944E-13
1 .221E-24
1.944E-13

2.018E-14
6.853E-16

4.049E-15
2.492E-14

2.386E-ll

5.660E-26
3.460E-28

1.852E-17
9.747E-29
2.386E-ll

2.705E-21 2.700E-21 2.695E-21 2.6
1.162E-09 1.769E-09 2.269E-09 2.6
1.181E-20 1.884E-20 2.463E-20 2.9
1.162E-09 1.769E-09 2.269E-09 2.6

2.040E-23 2.040E-23.2.040E-23 2.0
2.116E-09 2.116E-09 2.116E-09 2.1
4.272E-08 4.271E-08.4.271E-08 4.2
4.483E-08 4.483E-08 4.482E-08 4.4

1.995E-22 1.994E-22 1.992E-22 1.9
7.312E-24 1.217E-23 1.702E-23 2.1
1.644E-12 4.297E-12 7.943E-12 1.2
1.506E-23 4.284E-23 8.210E-23 1.3
1.644E-12 4.297E-12 7.943E-12 1.2

2.018E-14 2.018E-14 2.018E-14 2.0
1.943E-15 3.065E-15 4.066E-15 4.9
1.458E-14 2.403E-14 3.246E-14 3.9
3.671E-14 4.728E-14 5.671E-14 6.5

2.386E-11 2.386E-11 2.386E-11 2.3
1.697E-25 2.828E-25 3.958E-25 5.0
3.111E-27 8.635E-27 1.691E-26 2.7
4.770E-16 2.110E-15 5.537E-15 1.1
3.993E-27 1.981E-26 5.474E-26 1.1
2.386E-11 2.386E-11 2.386E-11 2.3

U-238 U-238 1.OOOE+00

U-238 U-234 l.OOOE+00
U-238 Th-230 1.OOOE+00
U-238 Ra-226 l.OOOE+00

U-238 Pb-210 l.OOOE+00

U-238 ZDSR(j)

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) - BR

The DSR includes. contributions from associated (half-life S 0.5 yr) daughters.
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File

Version 6.22 T4 Limit - 0.5 year 10/03/2005 18:57 Page 22
: Shieldalloy Storage Pile Maintenance Worker

: newfield 3004001.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nuclide

Ui)

Ac-227

Pa-231
Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

t- O.OOOE+00

8.686E+12

'4.722E+10
'7. 631E+13
2.429E+09

1.176E+10

5.826E+08
*2.018E+10

'1.096E+05
*6.245E+09

*2.160E+06

*3.360E+05

1.OOOE+00

8. 979E+12

*4.722E+10
*7. 631E+13

2.431E+09
1.770E+09

8.370E+08

*2.018E+10
*1.096E+05
*6.245E+09

*2.160E+06
*3.360E+05

1.OOOE+01

1.211E+13
^4.722E+10

*7;631E+13

2.452E+09

1.380E+09
2.182E+10

*2.018E+10
*1.096E+05

*6.245E+09

*2.160E+06
*3.360E+05

1.OOOE+02 3.000E+02 5.000E+02

*7.230E+13

*4.722E+10

*7. 631E+13

2. 672E+09

6.801E+13
'8.192E+14
*2.018E+10

*1.096E+05

'6.245E+09
*2. 160E+06
*3.360E+05

^7.230E+13

*4.722E+10

*7 .631E+13

3.233E+09

*2.726E+14
*8. 192E+14

*2.018E+10

'1.096E+05

*6.245E+09

'2.160E+06
*3.360E+05

^7.230E+13
^4.722E+10

^7.631E+13

3.913E+09
^2.726E+14

8. 192E+14

1 .413E+10
^1.096E+05

*6.245E+09

*2.160E+06

*3.360E+05

7.000E+02

*7.230E513
*4.722E+10

*7.631E+13

4.735E+09
*2.726E+14

*8.192E+14

1.102E+10
*1.096E+05

*6.245E+09

*2.160E+06

3. 360E+05

9.000E

*7.230E

*4.722E
7. 631E

5.730E
*2.726E

*8. 192E

9.326E

*1.096E

*6.245E

*2. 160E

*3. 360E

*At specific activity limit

. _

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - O.OOOE+00 years

Nuclide Initial

(i) (pCi/g)

tmin
(years)

DSR(i,tmin) G(i,tmin)

(pCi/g)

Ac-227
Pa-231
Pb-210
Ra-226
Ra-228
Th-228

Th-230

Th-232
U-234

U-235
U-238

8.000E+00

8.000E+00

1.820E+02

1.820E+02
1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

8.000E+00

1.820E+02

0.OOOE+00

121.1 ± 0.2
O.OOOE+00

O.OOOE+00
4.408 _ 0.009

0.OOOE+00

1. OOOE+03
105.9 ± 0.2
1.OOOE+03
1.OOOE+03

1.OOOE+03

2.878E-12
.2.880E-12

*1.166E-19

1.029E-08
2.599E-08
4.291E-08
2.858E-09

4 .484E-08

1.489E-11

6.896E-14

2.387E-11

8.686E+12
^4.722E+10

7. 631E+13

2.429E+09
9.619E+08

5. 826E+08
8. 746E+09
^1.096E+05

*6.245E+09
^2.160E+06

*3. 360E+05

DSR(i,tmax) G(i,tmax)
(pCi/g)

2.878E-12 8.686E+12

3.332E-13 '4.722E+10

1.166E-19 *7.631E+13
1.029E-08 2.429E+09
2.126E-09 1.176E+10

4.291E-08 5.826E+08

2.713E-21 *2.018E+10
2.041E-23 *1.096E+05
1.997E-22 *6.245E+09
2.018E-14 *2.160E+06
2.386E-11 *3.360E+05

*At specific activity limit

( ( (
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) (i)

Ac-227 Ac-227 1.000E+00
Ac-227 Pa-231 1.000E+00
Ac-227 U-235 - 1.000E+00

Ac-227 ZDOSE(j)

t- 0.OOOE+00 1.OOOE+00 1.000E+01 1.00C

2.303E-11
0. OOOE+00
0 . OOOEtOO
2.303E-11

2.227E-11

7.208E-13

7.668E-18
2.299E-11

1. 652E-11

6.219E-12

6.950E-16
2.274E-11

8.315

2.04C

3.23S

2.126

DOSE(j,t), mrem/yr

IE+02 3.OOOE+02 5.0t

SE-13 1.084E-15 1.4:
IE-ll 1.891E-11 1.61
IE-14 1.167E-13 1.97
6E-11 1.903E-11 1.7(

)OE+02 7.OOOE+02 9.0

L4E-18 1.844E-21 2.4

37E-11 1.504E-11 1.3
?3E-13 2.597E-13 3.1
16E-11 1.530E-11 1.3

Pa-231

Pa-231

Pa-231

Pa-231 1.OOOE+00

U-235 1.000E+00

ZDOSE ()

2. 666E-12
0.000E+00
2.666E-12

2.664E-12

5. 639E-17
2.664E-12

2.651E-12

5.625E-16
2. 651E-12

2.518E-12
5.482E-15
2.523E-12

2.245E-12

1.555E-14

2.261E-12

2.002E-12

2.452E-14

2.027E-12

1.785E-12 1.5
3.252E-14 3.9

1.818E-12 1.6

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Ra-226

Ra-226

Ra-226

Ra-226
Ra-226

Pb-210 1.000E+00
Ra-226 1.000E+00

Th-230 1.OOOE+00

U-234 1.000E+00
U-238 1.000E+00

ZDOSE(J)

Ra-226 1.OOOE+00

Th-230 1.000E+00
U-234 1.OOOE+00

U-238 1.000E+00

ZDOSE ij)

2.122E-17 2.056E-17 1.551E-17
0.OOOE+00 6.490E-19 5.633E-18

0.OOOE+00 1.413E-22 1.286E-20
0.OOOE+00 4.252E-28 3.961E-25
0.000E+00 0.000E+00 0.OOOE+00
2.122E-17 2.121E-17 2.115E-17

1.873E-06 1.872E-06 1.856E-06

0.OOOE+00 8.112E-10 8.077E-09
0.000E+00 3.652E-15 3.641E-13

0.000E+00 3.451E-21 3.444E-18
1.873E-06 1.872E-06 1.864E-06

9.221E-19

1.877E-17

6.094E-19

2.223E-22

1.774E-26
2.031E-17

1.703E-06

7.737E-08

3.538E-11

3.370E-15

1.780E-06

1.742E-21

1.629E-17

2.149E-18

2.741E-21

7.267E-25
1.845E-17

1.407E-06

2.114E-07

2.991E-10

8.682E-14

1.619E-06

3.290E-24

1.346E-17

3.429E-18

7.797E-21

3.605E-24

1. 690E-17

1.163E-06

3.219E-07

.7.821E-10

3.840E-13

1.486E-06

6.214E-27 0.0
1.113E-17 9.1

4.483E-18 5.3
1.494E-20 2.3
9.962E-24 2.0

1.562E-17 1.4

9.610E-07 7.9

4.130E-07 4.8
1.446E-09 2.2

1.008E-12 2.0

1.375E-06 1.2

Ra-228
Ra-228
Ra-228

Th-228
Th-228
Th-228
Th-228

Ra-228 1.000E+00

Th-232 1.OOE+00

ZDOSE(j)

Ra-228 1.OOCE+00
Th-228 1.000E+00

Th-232 1.000E+00

EDOSE (;):

3.869E-07 3.427E-07 1.153E-07
0.O0OE+00 4.392E-08 2.704E-07
3.869E-07 3.867E-07 3.857E-07

0.OCOE+00 2.227E-06 3.182E-06
7.809E-06 5.436E-06 2.085E-07
0.000E+00 1.456E-07 4.400E-06
7.809E-06 7.809E-06 7.790E-06

2.136E-12
3.852E-07
3.852E-07

6.476E-11
1.437E-21
7.775E-06
7.776E-06

6.514E-23

3.851E-07

3.851E-07

1.975E-21

0.000E+00

7.775E-06

7.775E-06

0.000E+00 0.000E+00 0.0

3.851E-07 3.850E-07 3.8
3.851E-07 3.850E-07 3.8

0.000E+00

0.000E+00

7.774E-06

7.774E-06

0.000E+00 0.0

0.OOOE+00 0.0

7.773E-06 7.7
7.773E-06 7.7

Th-230
Th-230

Th-230

Th-230

Th-230 1.0005+00
U-234 1.OOOE500

U-238 1.000E+00

£DOSE C )

4.937E-19

0. 000E+00
0.000E+00

4.937E-19

4.937E-19 4.937E-19
4.444E-24 4.444E-23

0.000E+00 6.300E-28
4.937E-19 4.937E-19

4. 933E-19
4.442E-22

6.297E-26

4.937E-19

4.923E-19
1.331E-21

5.662E-25

4.936E-19

4.914E-19
2.215E-21

1.572E-24

4.936E-19

4.904E-19 4.8
3.097E-21 3.9.
3.077E-24 5.0

4.935E-19 4.9

Th-232 Th-232 1.000E+00 3.714E-21 3.714E-21 3.714E-21 3.714E-21 3.713E-21 3.713E-21 3.713E-21 3.7

U-234
U-234

U-234

U-234 1.000E+00 3.634E-20
U-238 1.000E+00 0.000E+00

ZDOSE(i) 3.634E-20

3.634E-20 3.634E-20
1.030E-25 1.030E-24

3.634E-20 3.634E-20

3.633E-20

1.030E-23

3.634E-20

3.631E-20

3.089E-23

3.634E-20

3.629E-20

5. 147E-23

3.634E-20

3.626E-20 3.6
7.203E-23 9.2
3.633E-20 3.6

-U-235 U-235 1.000E+00 1.615E-13 1.615E-13 1.615E-13 1.615E-13 1.615E-13 1.614E-13 1.614E-13 1.6

U-238 U-238 1.000E+00 4.343E-09 4.343E-09 4.343E-09 4.343E-09 4.342E-09 4.342E-09 4.342E-09 4.3
---- - - _

BRF(i) is the branch fraction of the parent nuclide.
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Summary : Shieldalloy Storage Pile Maintenance Worker

File : newfield 3004001.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) i) t-
S(j,t), pCi/g

O.OOOE+00 1.OOOE+00 1.OOOE+01 1.OOOE+02 3.OOOE+02 5.OOOE+02 7.OOOE+02 9.0

Ac-227

Ac-227

Ac-227

Ac-227

Pa-231

Pa-231

Pa-231

Pb-210

Pb-210

Pb-210

Pb-210
Pb-210

Pb-210

Ac-227

Pa-231
U-235

FS(j):

Pa-231

U-235

ES(j):

Pb-210

Ra-226

Th-230

U-234

U-238

ES(j) :

1.OOOE+O00

1.OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

l.OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

8.OOOE+00 7.739E+00 5.739E+00 2.889E-01

0. OOOE+00

0. OOOE+00
8.OOOE+00

8.OOOE+00

O.OOOE+00

8.000E+00

2.504E-01

2.664E-06

7.989E+00

7.995E+00

1. 692E-04

7. 996E+00

2.161E+00
2.415E-04

7.900E+00

7. 954E+00

1.688E-03

7.956E+00

7.087E+00

1. 125E-02

7. 387E+00

7.555E+00

1. 645E-02

7.57lE+00

7.910E+00

1. 610E+02

5.227E+00
1. 907E-03
1. 522E-07

1.742E+02

3.767E-04

6.571E+00

4.053E-02

6. 612E+00

6.737E+00

4.665E-02

6.784E+00

1.494E-02
1.397E+02

1.843E+01

2.352E-02
6.234E-06

1.582E+02

4.913E-07

5.860E+00
6. 680E-02

5. 927E+00

6.008E+00

7.358E-02

6.081E+00

2.822E-05
1. 155E+02

2.941E+0l
6.688E-02

3. 093E-05

1.450E+02

6.407E-10 8.3

5.225E+00 4.6

9.023E-02 1.1

5.316E+00 4.7

5.357E+00 4.7

9.760E-02 1.1

5.455E+00 4.8

5.331E-08 1.0

9.544E+01 7.8

3.846E+01 4.5

1.282E-01 2.0
8.545E-05 1.7
1.340E+02 1.2

1.820E+02 1.764E+02 1.330E+02

O.OOOE+00 5.567E+00 4.832E+01

O.OOOE+00 1.212E-03 1.103E-01
O.OOOE+00 3.647E-09 3.397E-06

O.OOOE+00 2.589E-15 2.446E-11
1.820E+02 1.819E+02 1.814E+02

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-228

Ra-228
Ra-228

Th-228
Th-228

Th-228
Th-228

Th-230

Th-230

Th-230

Th-230

Ra-226
Th-230

U-234
U-238

,S(j):

Ra-228

Th-232
ES (j) :

Ra-228
Th-228

Th-232

ES (j) :

Th-230

U-234
U-238

ES(J) :

1.OOOE+00

1.OOOE+00

1.OOOE+00
1.OOOE+00

1. OOOE+00
1.000E+00

1.OOOE+00
1.OOOE+00
1.00OE+00

1.OOOE+00

1 .OOOE+00
1.OOOE+00

1.820E+02 1.818E+02
O.OOOE+00 7.881E-02

O.OOOE+00 3.548E-07

O.OOOE+00 3.353E-13

1.820E+02 1.819E+02

1.803E+02
7. 847E-01
3.537E-05

3.345E-10
1.81lE+02

1.820E+02 1.612E+02 5.424E+01

O.OOOE+00 2.066E+01 1.272E+02
1.820E+02 1.819E+02 1.815E+02

O.OOOE+00 5.191E+01 7.415E+01

1.820E+02 1.267E+02 4.859E+00

O.OOOE+00 3.393E+00 1.025E+02

1.820E+02 1.820E+02 1.816E+02

1. 654E+02

7. 517E+00

3. 437E-03

3.274E-07
1.730E+02

1. 005E-03

1. 812E+02

1. 812E+02

1.509E-03
3.349E-14

1. 812E+02

1.812E+02

1. 818E+02

1. 637E-01

2.321E-05

1. 820E+02

1.367E+02

2.054E+01
2. 906E-02

8.434E-06

1.573E+02

3.064E-14

1. 812E+02
1. 812E+02

4.602E-14

O.OOOE+00

1. 812E+02

1. 812E+02

1. 815E+02

4.906E-01
2.087E-04

1.820E+02

1. 130E+02

3. 127E+01
7. 598E-02

3.730E-05

1.443E+02

9.344E-25

1.812E+02
1 .812E+02

1. 403E-24

O.OOOE+00

1.812E+02

1. 812E+02

1 .811E+02

8.166E-01
5.793E-04

1. 820E+02

9.336E+01 7.7
4.012E+01 4.7
1.404E-01 2.1
9.790E-05 1.9

1.336E+02 1.2

2.849E-35 0.0

1.812E+02 1.8

1.812E+02 1.8

4.279E-35 0.0

O.OOOE+00 0.0

1.812E+02 1.8
1.812E+02 1.8

1.808E+02 1.8

1.142E+00 1.4
1.134E-03 1.8
1.819E+02 1.8

1.820E+02 1.820E+02
O.OOOE+00 1.638E-03
O.OOOE+00 2.322E-09
1.820E+02 1.820E+02

1.820E+02
1. 638E-02
2.322E-07

1.820E+02

Th-232 Th-232 1.OOOE+00 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

U-234

U-234

U-234

U1-234
U-238

ZS(j):

1.OOOE+00

1.OOOE+00

1.820E+02 1.820E+02

O.OOOE+00 5.160E-04
1.820E+02 1.820E+02

1. 820E+02

5.160E-03

1. 820E+02

1. 819E+02

5.159E-02

1.820E+02

1.818E+02

1.547E-01

1.820E+02

1.817E+02
2.577E-01
1.820E+02

1.816E+02 1.8

3.607E-01 4.6

1.819E+02 1.8

U-235 U-235 1.OOOE+00 8.000E+00 8.OOOE+00 8.000E+00 8.000E+00 7.999E+00 7.998E+00 7.998E+00 7.9

U-238 U-238 1.OOOE+00 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

BRF(i) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 280.01 seconds

Total water/soil iteration failures - 194. ( (
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Summary : Shieldalloy Storage Pile Trespasser File: newfield 3004002.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

| Current I I Paramete
Menu Parameter | Value | Default | Name

B-1 | Dose conversion factors for inhalation, mrem/pCi: I I
B-1 | Ac-227+D | 6.720E+00 | 6.720E+00 DCF2( 1)
B-1 | Pa-231 | 1.280E+00 1.280E+00 DCF2( 2)
B-1 | Pb-210+D | 2.320E-02 | 2.320E-02 | DCF2( 3)
B-1 | Ra-226+D 8.600E-03 8.600E-03 DCF2( 4)
B-1 | Ra-228+D | 5.080E-03 | 5.080E-03 | DCF2( 5)
B-1 | Th-228+D | 3.450E-01 | 3.450E-01 | DCF2( 6)
B-1 | Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 7)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 8)
B-1 U U-234 | 1.320E-01 1.320E-01 DCF2( 9)
B-1 | U-235+D | 1.230E-01 | 1.230E-01 | DCF2(10)
B-1 | U-238+D | 1.180E-01 1.180E-01 DCF2(11)

D-1 | Dose conversion factors for ingestion, mrem/pCi: I I
D-1 | Ac-227+D | 1.480E-02 | 1.480E-02 DCF3( 1)
D-1 | Pa-231 | 1.060E-02 1.060E-02 | DCF3( 2)
D-1 Pb-210+D | 7.270E-03 | 7.270E-03 DCF3( 3)
D-1 Ra-226+D 1.330E-03 | 1.330E-03 | DCF3( 4)
D-1 | Ra-228+D | 1.440E-03 1.440E-03 DCF3( 5)
D-1 | Th-228+D j 8.080E-04 8.080E-04 | DCF3( 6)
D-1 | Th-230 5.480E-04 | 5.480E-04 DCF3( 7)
D-1 | Th-232 2.730E-03 2.730E-03 DCF3( 8)
D-1 U U-234 | 2.830E-04 | 2.830E-04 | DCF3( 9)
D-1 | U-235+D | 2.670E-04 2.670E-04 j DCF3(10)
D-1 | U-238+D | 2.690E-04 | 2.690E-04 | DCF3(11)

D-34 | Food transfer factors: I I
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless j 2.500E-03 j 2.500E-03 | RTFC 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000-E-O5 2.000E-05 | RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 1,3)
0-34 | I I I
D-34 | Pa-231 , plant/soil concentration ratio, dimensionless | i.OOOE-02 1.OOOE-02 | RTF( 2,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.OOOE-03 5.000E-03 | RTF( 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.OOOE-06 | RTF( 2,3)
D-34 | I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless 1.OOOE-02 1.OOOE-02 | RTFC 3,1)
D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 3,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 3.000E-04 | RTF( 3,3)
D-34 | I I
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 4.000E-02 | RTF( 4,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 1.OOOE-03 | RTFC 4,2)
D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 1.OOOE-03 | RTF( 4,3)
D-34 | I I
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.OOOE-02 | 4.OOOE-02 | RTFC 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 1.OOOE-03 | RTF( 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 1 .OOOE-03 | RTF( 5,3)
D-34 | I I
D-34 Th-228+D , plant/soil concentration ratio, dimensionless 1.OOOE-03 1.OOOE-03 | RTF( 6,1)
D-34 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1 1.OOOE-04 1.OOOE-04 | RTF( 6,2)
D-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 5.000E-06 | RTFC 6,3)
D-34 | ( I I (
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Summary : Shieldalloy Storage Pile Trespasser File: newfield 3004002.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

File: FGR 13 Morbidity

| | Current | Paramete
Menu Parameter | Value Default | Name

D-34 | Th-230 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 j RTF( 7,1)
D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 7,2)
D-34 | Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 7,3)
D-34 | I I I
D-34 | Th-232 , plant/soil concentration ratio, dimensionless | 1.OOOE-03 | 1.000E-03 | RTF( 8,1)
D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-04 1.OOOE-04 | RTF( 8,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 8,3)
D-34 | I I I
D-34 | U-234 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 9,1)
D-34 | U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 3.400E-04 RTF( 9,2)
D-34 | U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.OOOE-04 | 6.000E-04 | RTF( 9,3)
D-34 I - I I
D-34 | U-235+D , plant/soil concentration ratio, dimensionless I 2.500E-03 | 2.500E-03 I RTF(10,1)
D-34 | U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF(10,2)
D-34 | U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.OOOE-04 | 6.OOOE-04 | RTF(10,3)
D-34 | I I
D-34 | U-238+D , plant/soil concentration ratio, dimensionless | 2.500E-03 2.500E-03 | RTF(l1,1)
D-34 | U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF(11,2)
D-34 | U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.OOOE-04 6.OOOE-04 | RTF(11,3)

I .I I . I
D-5 | Bioaccumulation factors, fresh water, L/kg: | | |

D-5 I|Ac-227+D , fish . | 1.500E+01 | 1.500E+01 | BIOFAC( 1
D-5 | Ac-227+D , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 1
D-5 | | |

D-5 | Pa-231 , fish |1.000E+01 l.0E+01 | BIOFAC( 2
D-5 | Pa-231 , crustacea and mollusks | 1.100E+02 1.100E+02 |IOFAC( 2
D-5 | I I I
D-5 | Pb-210+D , fish | 3.OOOE+02 | 3.000E+02 BIOFAC( 3
D-5 Pb-210+D , crustacea and mollusks | 1.OOOE+02 1.000E+02 BIOFAC( 3

D-5||
D-5 | Ra-226+D , fish | .OO0E+01| 5.000E+01 | BIOFAC( 4
D-5 Ra-226+D , crustacea and mollusks | 2.SOOE+02 | 2.500E+02 | BIOFACC 4
D-5 | I I
D-5 Ra-228+D , fish | 5.OOOE+01 | 5.OOOE+01 | BIOFAC( 5
D-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 5
D-5 | .
D-5 | Th-228+D , fish 1.OOOE+02 1.000E+02 | BIOFAC( 6
D-5 | Th-228+D , crustacea and mollusks | 5.OOOE+02 | 5.OOOE+02 | BIOFAC( 6
D-5 | I I I
D-5 | Th-230 , fish | 1.000E+02 1.OOOE+02 | BIOFAC( 7
D-5 | Th-230 , crustacea and mollusks | 5.000E+02 | 5.OOOE+02 | BIOFAC( 7

D-5 I I I
D-5 | Th-232 , fish I 1.OOOE+02 I 1.000E+02 | BIOFAC( 8
D-5 Th-232 , crustacea and mollusks | 5.OOOE+02 5.000E+02 | BIOFAC( 8
D-5 | | I
D-5 | U-234 , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 9
D-5 U U-234 , crustacea and mollusks | 6.000E+01 6.000E+0l | BIOFAC( 9
D-5 | I
D-5 | U-235+D , fish | l.OOOE+01 | 1.OOOE+01 BIOFAC(10
D-5 |U-235+D , crustacea and mollusks | 6.OOOE+0l 6.000E+0l | BIOFAC(10
D-5 | 9 | |
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File: newfield 3004002.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued).

File: FGR 13 Morbidity

Menu I
I
II

Current I
Value I Default I

Paramete

NameParameter

II i I
D-5 I U-238+D , fish I 1.000E+01 I 1.000E+01 I BIOFAC(ll
D-5 I U-238+D , crustacea and mollusks I 6.OOOE+01 I 6.000E+01 I BIOFAC(l1

I I I I

(
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Site-Specific Parameter Summary

Menu Parameter
User

Input Default
Used by RESR

(If different from u

R011

R011

R011

R011
ROll

R011

R011

R011

R011

Rol1
R011

R011

R011

R011

R012
R012

R012

R012

R012

R012
R012

R012
R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012
R012

R012

R012

R013

R013

R013

R013

R013
R013

R013

R013

R013

R013

R013

R013

R013

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)
Time since placement of material. (yr)
Times fc

Times fc

Times fc

Times fc

Times fc

Times fc
Times fc

Times fc

Times f(

Initial
Initial
Initial

Initial
Initial

Initial
Initial

Initial

Initial

Initial

'r calculations
'r calculations
'r calculations
.r calculations
'r calculations
,r calculations
,r calculations
ir calculations
.r calculations

(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)

principal radionuclide

principal radionuclide
principal
principal
principal
principal
principal
principal
principal
principal

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide
radionuclide

radionuclide

Initial principal radionuclid
Concentration in-groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater
Concentration in groundwater
Concentration in groundwater

Concentration in groundwater
Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

le

(pCi/g3

(pCi/g)
(pCi/g)

(pCi/g)

(pCi/g)
(pCi/g)
(pCi/g)

(pCi/g)
(pCi/g)

(pci/g)

(pCi/g)

(pCi/L)

(pCi/L)
(pCi/L)
(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

Ac-227

Pa-231
Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234.

U-235

U-238

| .823E+04

| 2.800E+00

not used

| 2.500E+0l

O.OOOE+OO
|.1.OOOE+OO

l.OOOE+Ol

| l.OOOE+02

| 3.OOOE+02

5.OOOE+02

7.OOOE+02

9.OOOE+02

l.OOOE+03

not used

| 8.000E+00
|8.OOOE+OO

l.820E+02
| 1.820E+02

1.820E+02

1.820E+02
1.820E+02

1.820E+02
| 1.820E+02

8.000E+OO

1.820E+02

not used

not used

not used

not used

not used

not used
not used

not used

not used

not used

not used

| l.OOOE+O0

| l.900E+00

0.OOOE+OO

2.800E+00

4.600E-05

I 4.OOOE-Ol
| 2.OOOE-Ol

2.OOOE+03
2.880E+00

4.250E+00

not used
6.250E-Ol

1.050E+OO

l.OOOE+04

2.OOOE+OO

l.OOOE+02

2.500E+01

0.OOOE+OO

l.OOOE+0O

3.OOOE+OO

l.OOOE+0l

3. OOOE+01
| .000E+ol2
|l.OOOE+02

13.OOOE+02
1.OOOE+03

O.OOOE+00

O.OOOE+00

0. 00OE+00
0.OOOE+00

0.00 OE+00.
0.00 OE+00
0.00 OE+00
0. 00OE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00

0.OOOE+00
O.OOOE+00
o .OOOE+00
0. 00 E4 00
0.000E+00
0.000E+00
0.000E+00
O.OOOE+OO

O.OOOE+00

O.OOOE+0O

|.00E+00

|1.OOOE+OO3

1.500E+00

1. OOOE-03

4.OOOE-01

2. OOOE-01

1.OOOE+01

5.300E+00

2.OOOE+00
8.000E+00
5. OOOE-01

|.OOOE+0O

Cover depth (m)

Density of cover material (g/cm^3)
Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm*3)

Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity

Contaminated zone field capacity
Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter
Average annual wind speed (m/sec)

Humidity in air (g/m*3)
Evapotranspiration coefficient

Precipitation (m/yr)
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Summary : Shieldalloy Storage Pile Trespasser File: newfield 3004002.RAD

Site-Specific Parameter Summary (continued)

| User I Used by RESP
Menu Parameter | Input j Default I (If different from u

R013 | Irrigation (m/yr) | O.OOOE+00 | 2.OOOE-01 |
R013 Irrigation mode | overhead | overhead |
R013 | Runoff coefficient | 4.500E-01 | 2.000E-01 |
R013 | Watershed area for nearby stream or pond (m--2) not used 1.000E+06 |
R013 Accuracy for water/soil computations not used I 1.OOOE-03 |

R014 | Density of saturated zone (g/cm**3) not used 1.500E+00 |
R014 | Saturated zone total porosity | not used | 4.000E-01 |
R014 | Saturated zone effective porosity not used | 2.OOOE-01 |
R014 | Saturated zone field capacity not used | 2.000E-01 |

R014 | Saturated zone hydraulic conductivity (m/yr) not used | 1.OOOE+02 |
R014 | Saturated zone hydraulic gradient not used | 2.000E-02 |
R014 | Saturated zone b parameter | not used | 5.3005+00 |
R014 | Water table drop rate (m/yr) not used | 1.OOOE-03 |
R014 | Well pump intake depth (m below water table) not used I 1.OOOE+01 |
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND
R014 | Well pumping rate (m**3/yr) not used | 2.500E+02 |

R015 | Number of unsaturated zone strata not used I 1
R015 | Unsat. zone 1, thickness (m) not used | 4.000E+00 |

R015 | Unsat. zone 1, soil density (g/cm**3) j not used | l.500E+00 |
R015 | Unsat. zone 1, total porosity not used | 4.OOOE-01 |
R015 | Unsat. zone 1, effective porosity not used | 2.000E-01 |
R015 | Unsat. zone 1, field capacity not used | 2.000E-01 |
R015 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 |
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.OOOE+01 -

R016 | Distribution coefficients for Ac-227 I I
R016 | Contaminated zone (cm"3/g) i 2.000E+01 | 2.000E+01 |
R016 | Unsaturated zone 1 (cm-3/g) | not used | 2.000E+01 |
R016 | Saturated zone (cm"3/g) | not used | 2.OOOE+01 |
R016 | Leach rate (/yr) O.OOOE+00 | O.OOOE+00 1.376E-03
R016 j Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 | Distribution coefficients for Pa-231 I I
R016 | Contaminated zone (cm*3/g) | 5.000E+01 | 5.000E+01 |

R016 | Unsaturated zone 1 (cm*-3/g) | not used | 5.000E+01 |
R016 | Saturated zone (cml*3/g) j not used | 5.000E+01 |
R016 | Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 5.517E-04

R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 | Distribution coefficients for Pb-210 I I
R016 Contaminated zone (cm**3/g) | 1.000+02 | 1.OOOE+02 |
R016 | Unsaturated zone 1 (cm*'3/g) | not used 1.OOOE+02
R016 | Saturated zone (cm**3/g) | not used 1.OOOE+02

R016 | Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 2.760E-04
R016 | Solubility constant 0.000E+00 | O.OOOE+00 not used

( '
C
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Site-Specific Parameter Summary (continued)

Menu Parameter
User
Input

Used by RESP
(If different from uDefault

- i i I
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016
R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-228

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm *3/9)

Saturated zone (cml*3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Th-228
Contaminated zone (cml*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cml*3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Th-230

Contaminated zone (cm**3/g)
Unsaturated-zone 1 (cm*3/g)
Saturated zone (cm* 3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Th-232

Contaminated zone (cm*13/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm-*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235
Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm,13/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

5.300E+01
not used

not used

O.OOOE+00

O.OOOE+OO

5.300E+01
not used

not used

O.OOOE+00
O.OOOE+00

5.201Et+04

not used

not used

O.OOOE+00

O.OOOE+00

5.201E+04
not used

not used

O:OOOE+00
O.OOOE+00

5.201E+04

not used

not used

O.OOOE+00

O.OOOE+OO

7.036E+04

not used
not used

O.OOOE+00

O.OOOE+00

7.036E+04

not used

not used

O.OOOE+00

O.OOOE+00

|7.000E+01

7.000E+01
7.OOOE+01
0O.OOOE+00

|O.OOOE+00

7.000E+01

7. 00OE+01

7. 00OE+01

0O.OOOE+00
0O.OOOE+00

6. 00OE+04

6. 00OE+04

6.00 OE+04

0O.OOOE+00
|O.OOOE+00

:6.000Et04
|6.000E+04'

6. 000E+04
O.OOOE+00

O.OOOE+00

6.0 00E+04

6. 000E+04
6.000E+04
|O.OOOE+OO

0. OOOE+00

5.000E+01

5.000E+01
5.000E+01
O.OOOE+00

O.OOOE+00

5.000E+01
5.000E+01
5.000E+01
O.OOOE+00

O.OOOE+00

5.2 05E-04
not used

5.205E-04

not used

5.3115E-07

not used

5.311E-07

not used

5.311E-07
not used

3. 926E-07
not used

3.926E-07

not used

)
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Site-Specific Parameter Summary (continued)

User
Input

Used by RESR
(If different from uMenu Parameter Default

'. 4 4

R016

R016

R016

R016
R016

R016

R017

R017

R017
R017

R017

R017

R017
R017

R017

R017

R017
R017

R017

R017
R017
R017

R017

R017

R017
R017

R017

R017

R017

R017
R017

R017

R017
R017

R017

R017

R017
R017

R017

R017

R018

R018

R018
R018

R018
R018

R018

R018

Distribution coefficients for U-238

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*'3/g)
Saturated zone (cm--3/g)
Leach rate (/yr)
solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS - -1)
Outer annular radius (m), ring 1:
Outer annular radius Cm), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius Cm), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius Cm), ring 11:
Outer annular radius Cm), ring 12:

7. 036E+04

not used
not used

D.ODDE+00

O.000E+00

8.400E+03

3.00OE-05
3.OOOE+01

4. OOE-01

2.700E-01

0 DDDE+00
1.0DDE-03

1.000E+00

not used
not used

not used

not used
not used
not used
not used

not used
not used

not used
not used

not used

not used
not used

not used
not used

not used
not used
not used

not used
not used

not used
not used

not used

not used
not used

not used

not used

not used
not used
1.830E+01

not used

5. OOOE+01

5.OOOE+01
5.DOOE+01

0.DDOE+00

O .00DE+00

8.400E+03
1. OOOE-04

3.OOOE+01

| 4. OOE-01

7.OOOE-01

5.OOOE-01

2.500E-01

1 .0 00E+00

5.OOOE+01

| 7.071E+01
|0.00 E+00

| D.DDDE+00

0. 00DE+00

|.ODDE+00

0. ODDE+00

0. OOE+00

|0.DDE+00

| 0.DDOE+00

| 0.DDOE+00
I D.DDDE+00

3. 926E-07

not used

0 w c
_ _

>0 shows circular

Fractions of

Ring 1

Ring 2
Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

1.0DDE+00

2.732E-01

O.0DDE+00
0.DODE+00
0.000E+00

0.000E+00

O.000E+00
0.000E+00

0.000E+00

0.000E+00

0.000E+00

O.00DE+00

1. 600E+02

1.400E+01

9.200E+01

6.300E+01

5. 400E+00

9.ODDE-01

3.650E+01

5. 100E+02

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)
Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)
Drinking water intake (L/yr)
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Site-Specific Parameter Summary (continued)

Menu Parameter
User

Input
Used by RESP

(If different from uDefault
-t t r
R018

R018

R018
R018
R018
R018
R018
R018

R019
R019
R019
R019
R019
R019
R019
R019
R019
R019
R019
R019

R19B
R19B
R19B
RI 9B
R19B
R19B
R19B
R19B
R19B
Rl9B
R19B
R19B
R198
R199
R19B
R19B

C14
C14
C14
C14
C14
C14
C14
C14
C14
C14

STOR

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

fraction
fraction
fraction
fraction
fraction
fraction
fraction
fraction

of drinking water
of household water
of livestock water

of irrigation water
of aquatic food
of plant food

of meat
of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)
Mass loading for foliar deposition (g/m*^3)
Depth of soil mixing layer (m)
Depth of roots (m)
Drinking water fraction from ground water

| Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

| Wet weight crop yield for Non-Leafy (kg/m*2)
| Wet weight crop yield for Leafy (kg/m**2)
Wet weight crop yield for Fodder ;(kg/m*^2)

Growing Season for Non-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder (years)

| Translocation Factor for Non-Leafy
| Translocation Factor for Leafy
| Translocation Factor for Fodder

| Dry Foliar Interception Fraction for Non-Leafy
| Dry Foliar Interception Fraction for Leafy
| Dry Foliar Interception Fraction for Fodder
| Wet Foliar Interception Fraction for Non-Leafy
| Wet Foliar Interception Fraction for Leafy
| Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

| C-12 concentration in water (g/cm**3)
| C-12 concentration in contaminated soil (g/g)
| Fraction of vegetation carbon from soil
| Fraction of vegetation carbon from air
| C-14 evasion layer thickness in soil (m)
| C-14 evasion flux rate from soil (C/sec)
| C-12 evasion flux rate from soil (C/sec)
| Fraction of grain in beef cattle feed
| Fraction of grain in milk cow feed
| DCF correction factor for gaseous forms of C14

Storage times of contaminated foodstuffs (days):

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used
not used

not used

not used
1.500E-01

not used

not used
not used

not used

not used

not used
not used

not used

not used

not used

not used

not used
not used

not used

not used
not used
not used

not used
not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used
not used

1.O0OE+00

1.000E+00

1.| Otoo 00

1.000E+00
5.000E-01

-1
-1
-1

6.800E+01

5.500E+01

5. 00E+01 |
1.600E+02

5.000E-01
1.000E-04

1.50DE-01

9.000E-01

1. OtE+00
1.000E+00

1.000E+00

|1.0OE00E |

I7.OOOE-01
1.500E+00|

1.100E+00

1.700E-01

2.500E-01

8.000E-02

1.000E-01|

|1.OOE+00

1.000DE+00|
2.500E-01

2.500E-01

2.500E-01|
2.500E-01

2.500E-01
|2.500E-01

|2.000E+01|
2 .OOFD

2.OO0E-05

3. 00OE-02

2.OOOE-02

9.800E-01

3.OOOE-01

| 7.OOOE-07

| 1.000E-10

| 8.000E-01

| 2.OOOE-01
| 8.894E+01

:-

___

_ _ _

___-

_ _

___-

_ _

__ _

_ _

_ _

_ _

__ _

___

9 1)
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Site-Specific Parameter Summary (continued)

I User I I Used by RESP
Menu | Parameter | Input | Default (If different from u

STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E.01
STOA | Leafy vegetables | 1.000E+00 | 1.000E+00 |
STOR | Milk | 1.000E+00 1.000E+00 |
STOR| Meat and poultry | 2.000E+01 | 2.000E+01 |
STOR Fish | 7.000E+00 7.000E+00 |
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 |
STOR | Well water | 1.OOOE+00 | 1.000E+00
STOR| Surface water j 1.000E+00 | 1.000E+00 |
STOR | Livestock fodder | 4.500E+01 4.500E+01 |

R021 Thickness of building foundation (m) not used | 1.500E-01 |
R021 | Bulk density of building foundation (g/cm**3) not used | 2.400E+00 |
R021 Total porosity of the cover material not used j 4.000E-01 |
R021 | Total porosity of the building foundation not used | 1.000E-01 |
R021 Volumetric water content of the cover material not used | 5.000E-02 |
R021 | Volumetric water content of the foundation I not used I3.000E-02-1 ---
R021 | Diffusion coefficient for radon gas (m/sec): I I I
R021 | in cover material | not used | 2.000E-06 |
R021 | in foundation material not used | 3.000E-07 |
ROZ1| in contaminated zone soil not used 2.000E-06 |
R021 R Radon vertical dimension of mixing (m) not used | 2.000E+00 |
R021 | Average building air exchange rate (l/hr) | not used 5.OOOE-01 |
R021 H Height of the building (room) (m) | not used | 2.500E+00 |
R021 Building interior area factor | not used | 0.000E+00 |
R021 | Building depth below ground surface (m) I not used 1-1.OOOE+00 I ---
R021 | Emanating power of Rn-222 gas not used | 2.500E-01 |
R021 | Emanating power of Rn-220 gas | not used 1.500E-01

TITL j Number of graphical time points I 32 I ___ _
TITL | Maximum number of integration points for dose | 1 I _
TITL ! Maximum number of integration points for risk ! 1 ! --- I

Summary of Pathway Selections

Pathway | User Selection

1 -- external gamma active
2 -- inhalation (w/o radon)| active
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -- aquatic foods | suppressed

-- drinking water suppressed
-- soil ingestion | active

9 -- radon | suppressed
Find peak pathway doses | active

( ( (
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File: newfield 3004002.RAD

Initial Soil Concentrations, pCi/g
-

Area:

Thickness:

Cover Depth:

18228.00 square meters

2.80 meters

1.00 meters

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234
U-235

U-238

8.OOOE+00

8.000E+00

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02
1.820E+02

8.000E+00

1.820E+02

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.OOOE+00 1.000E+00
TDOSE~t): 1.439E-06 1.439E-06

M(t): 5.757E-08 5.756E-08

1.OOOE+01 1.OOOE+02 3.OOOE+02 5.000EtO2
1.435E-06 1.421E-06 1.398E-06 1.378E-06

5.740E-08 5.683E-08 5.590E-08 5.514E-08

7.OOOE+02 9.OOOE+02

1.363E-06 1.349E-06

5.450E-08 5.398E-08

Maximum TDOSE(t): 1.439E-06 mrem/yr at t - 0.OOOE+00 years

9

9 D



RESRAD, Version 6.22 T4 Limit - 0.5 year
Summary : Shieldalloy Storage Pile Trespasser

09/30/2005 08:42 Page 12
File: newfield 3004002.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 0.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-
Nuclide mrem/yr fract.

Ac-227 3.289E-12 0.0000
Pa-231 3.809E-13 0.0000
Pb-210 3.031E-18 0.0000
Ra-226 2.676E-07 0.1860
Ra-228 5.526E-08 0.0384
Th-228 1.116E-06 0.7752
Th-230 7.053E-20 0.0000
Th-232 5.306E-22 0.0000
U-234 5.192E-21 0.0000
U-235 2.307E-14 0.0000
U-238 6.204E-10 0.0004

Total 1.439E-06 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(ipt) for Individual Radionuclides Ci) and Path
As mrem/yr and Fraction of Total Dose At t - 0.OOOE+00 years

Water Dependent Pathways

Water
Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000
Ra-226 0.000+00 0.0000
Ra-228 0.000E+00 0.0000
Th-228' 0.000E+00 0.0000
Th-230 0.000E+00 0.0000
Th-232 0.000E+00 0.0000
U-234 0.000E+00 0.0000
U-235 0.000E+00 0.0000
U-238 0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0 .00
0.00
0.00
0.00

0.00Total 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

'Sum of all water independent and dependent pathways.

( (
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.: mrem/yr fract. mre

Ac-227 3.182E-12 0.0000

Pa-231 4.836E-13 0.0000
Pb-210 2.937E-18 0.0000

Ra-226 2.674E-07 0.1858

Ra-228 3.672E-07 0.2552

Th-228 7.766E-07 0.5397

Th-230 1.159E-10 0.0001

Th-232 2.707E-08 0.0188

U-234 5.217E-16 0.0000

U-235 2.308E-14 0.0000

U-238 6.204E-10 0.0004

Total 1.439E-06 1.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00.0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+00 years

- Water Dependent Pathways

Water Fish Radon . Plant .. . Meat

- Radio- __ _ _ __ _

Nuclide

Ac-227
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 .0.0000

O.OOOE+00 0.0000
O.OOOE+OO 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Sum of all water independent and dependent pathways.

)
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File: newfield 3004002.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Nuclide mrem/yr fract.

Ac-227 2.360E-12 0.0000

Pa-231 1.267E-12 0.0000

Pb-210 2.215E-18 0.0000

Ra-226 2.651E-07 0.1847

Ra-226 4.710E-07 0.3283
Th-228 2.979E-08 0.0208

Th-230 1.154E-09 0.0008

Th-232 6.672E-07 0.4650
U-234 5.202E-14 0.0000

U-235 2.325E-14 0.0000

U-238 6.204E-10 0.0004

Total 1.435E-06 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.O0OE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.0OOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0 .00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 0.OOOE+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.000E+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE.00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.
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File: newfield 3004002.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 1.188E-13.0.0000

Pa-231 3.274E-12 0.0000

Pb-210 1.317E-19 0.0000

Ra-226 2.433E-07 0.1712

Ra-228 9.557E-12 0.0000
Th-228 2.053E-22 0.0000
Th-230 1.105E-08 0.0078

Th-232 1.166E-06 0.8205
U-234 5.054E-12 0.0000

U-235 2.848E-14 0.0000

U-238 6.204E-10 0.0004

Total 1.421E-06 1.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

.0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000.

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

*0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

- Water Dependent Pathways

Water Fish Radon
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Plant Meat

mrem/yr fract. mrem/yr fract. mre

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00. 0.0000.

Total 0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

_.OOOE.00 0.0000 .0.00

0.OOOE+00 0.0000 .0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00.0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

'Sum of all water independent and dependent pathways.

3L
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File: newfield 3004002.RAD

Total Dose Contributions TDOSEUi,pt) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 1.549E-16 0.0000

Pa-231 3.022E-12 0.0000

Pb-210 2.488E-22 0.0000

Ra-226 2.010E-07 0.1438

Ra-228 2.914E-22 0.0000

Th-228 0.000E+00 0.0000

Th-230 3.020E-08 0.0216

Th-232 1.166E-06 0.8341
U-234 4.274E-11 0.0000

U-235 4.195E-14 0.0000

U-238 6.204E-10 0.0004

Total 1.398E-06 1.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE.00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0 .00
0.00
0 .00
0.00
0 .00
0 .00
0 .00
0.00

0 .00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000 0.000E+00 0.0000

Pb-210 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Ra-228 0.000E+00 0.0000 0.OOOE+00 0.0000

Th-228 0.000E+00 0.0000 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000 0.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000 0.OOOE+00 0.0000

Total 0.000E+00 0.0000 0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mrem/yr fract. mre

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0 .00
0 .00
0.00

0.00

'Sum of all water independent and dependent pathways.



RESRAD, Version 6.22 T4 Limit - 0.5 year

Summary : Shieldalloy Storage Pile Trespasser

09/30/2005 08:42 Page 17

File: newfield 3004002.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 2.020E-19 0.0000

Pa-231 2.695E-12 0.0000
Pb-210 4.700E-25 0.0000

Ra-226 1.661E-07 0.1205

Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 4.599E-08 0.0334
Th-232 1.166E-06 0.8456

U-234 1.117E-10 0.0001

U-235 5.403E-14 0.0000

U-238 6.204E-10 0.0005

Total 1.378E-06 1.0000

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract.. mrem/yr fract. mrem/yr fract. mre

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOEt+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000- 0.00

0.000E+00 0.0000 0.00

O.OOOE+00 0.0000. 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+O0.0O000 0.00

O.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.000E+02 years

. Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000
Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

I Radon Plant - Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract. mrem/yr. fract. mre

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000. 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 .0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000. 0.00

O.OOOE+00 0.0000. 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

Sum of all water independent and dependent pathways.

3 )
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227

Pa-231
Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

Total

2.634E-22 0.0000

2.404E-12 0.0000

8.878E-28 0.0000
1.373E-07 0.1008

O.OOOE+00 0.0000
O.OOOE+00 0.0000

5.899E-08 0.0433
1.165E-06 0.8553
2.065E-10 0.0002

6.481E-14 0.0000

6.204E-10 0.0005

1.363E-06 1.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOEt00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE400 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ac-227
Pa-231

Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

Total

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOEt00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOEtOO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.
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File: newfield 3004002.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-

Nuclide mrem/yr fract.

Ac-227 3.435E-25 0.0000

Pa-231 2.143E-12 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 1.134E-07 0.0841

Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 6.970E-08 0.0517

Th-232 1.165E-06 0.8636

U-234 3.225E-10 0.0002

U-235 7.441E-14 0.0000

U-238 6.205E-10 0.0005

Total 1.349E-06 1.0000

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. -mrem/yr- fract. mrem/yr fract. mre

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000'

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000-

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.000.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr.and Fraction of Total Dose At t - 9.OOOE+02 years

Water Dependent Pathways

_ Water Fish - Radon Plant .Meat
Radio-.

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000
Pb-210 0.OOOE+00 0.0000

Ra-226 0.000E+00 0.0000
Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00. 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.000E+00 0.0000
U-238 0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr. fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
.0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+QO 0.0000

mrem/yr fract. mrem/yr fract. mre

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000,

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 '0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000- 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 -0.00

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 '0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00.0.0000 0.00

0.OOOE+00 0.0000 0.00
.0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 1.241E-26 0.0000
Pa-231 2.024E-12 0.0000
Pb-210 0.OOOE+00 0.0000
Ra-226 1.031E-07 0.0767
Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 7.432E-08 0.0553
Th-232 1.165E-06 0.8672

U-234 3.873E-10 0.0003

U-235 7.882E-14 0.0000
U-238 6.206E-10 0.0005

Total 1.344E-06 1.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr tract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.OOOE+03 years

Water Dependent Pathways

Water
Radio-
Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000
Pa-231 0.OOOE+00 0.0000
Pb-210 0.OOOE+00 0.0000
Ra-226 0.OOOE+00 0.0000
Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 0.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000
U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000
U-238 O.OOOE+00 0.0000

Fish Radon Plant Meat

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.00

'Sum of all water independent and dependent pathways.
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Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent

(i)

Ac-227

Product Branch

Mj) Fraction*

Ac-227 1.OOOE+00

DSR(J,t) (mrem/yr)/(pCi/g)
t- O.OOOE+00 l.OOOE+00 1.OOOE+01 1.OOOE+02 3.000E+02 5.OOOE+02 7.000E+02 9.0

4.112E-13 3.977E-13.2.950E-13 1.485E-14 1.936E-17 2.525E-20 3.293E-23 4.2

Pa-231
Pa-231

Pa-231

Pa-231 1.00OEtOO
Ac-227 l.OOOE+00

EDSR(j)

4.761E-14 4.758E-14 4.733E-14
O.OOOE+00 1.287E-14 1.110E-13
4.761E-14 6.045E-14 1.584E-13

4.496E-14
3.642E-13
4 .092E-13

4.009E-14 3.575E-14 3.188E-14 2.8

3.377E-13 3.012E-13 2.686E-13 2.3
3.778E-13 3.369E-13 3.005E-13 2.6

Pb-210 Pb-210 l.OOOE+00 1.665E-20 1.614E-20 1.217E-20 7.238E-22 1.367E-24 2.582E-27 4.878E-30 9.2 .

Ra-226

Ra-226
Ra-226

Ra-228

Ra-228
Ra-228

Ra-226 1.OOOE+00
Pb-210 l.OOOE+00

EDSR(j)

Ra-228 1.OOOE+00

Th-228 1.000E+00
EDSR(J)

1.471E-09 1.469E-09

O.OOOE+00 5.094E-22

1.471E-09 1.469E-09

1.457E-09

4.421E-21

1.457E-09

1.337E-09

1.474E-20

1.337E-09

1.677E-15

5.084E-14
5.251E-14

l.105E-09

1.279E-20

l.lO5E-09

9.128E-10

1.057E-20

9.128E-10

7.543E-10 6.2

8.733E-21 7.2

7.543E-10 6.2

3.037E-10 2.690E-10 9.049E-11

O.OOOE+00 1.748E-09 2.498E-09

3.037E-10 2.017E-09 2.588E-09

5.113E-26l1.559E-36 O.OOOE+00 0.0

1.550E-24 4.726E-35l1.401E-45 0.0
1.601E-24 4.882E-35 1.401E-45 0.0

Th-228 Th-228 1.OOOE+00 6.130E-09 4.267E-09 1.637E-10 1.128E-24 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

Th-230 Th-230 '1.000E+00
Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-234

U-234

Ra-226

Pb-210

ZDSR(j)

Th-232

Ra-228
Th-228

ZDSRCj)

U-234

Th-230

Ra-226
Pb-210

ZDSR(J)

1. OOOE+00

1.OOOE+00

l.OOOE+00

1.OOOE+00

1.OOOE+00

l.OOOE+00

1.OOOE+00

l.OOOE+00

l.OOOE+00

3.875E-22

O.OOOE+00

0.OOOE+00

3.875E-22

2.915E-24

O. OOOEtO0
O.OOOE+00

2.915E-24

2.853E-23

O.OOOEtOO

O.OOOE+00

O.OOOE+00
2.853E-23

3.875E-22 3.875E-22

6.368E-13 6.340E-12

1.109E-25 1.009E-23
6.368E-13 6.340E-12

3.872E-22

6.073E-11

4.783E-22

6.073E-11

2.915E-24 2.915E-24 2.915E-24

3.448E-11 2.122E-10 3.023E-10

1.143E-10 3.454E-09 6.103E-09

1.487E-10 3.666E-09 6.406E-09

3.864E-22

1.660E-10

1.687E-21

1.660E-10

2.915E-24

3.023E-10
6.103E-09

6.405E-09

2.850E-23

1.045E-24

2.348E-13

2.152E-24

2.348E-13

3.857E-22 3.850E-22 3.8

2.527E-10 3.241E-10 3.8

2.691E-21 3.519E-21 4.2

2.527E-10,3.241E-10 3.8

2.914E-24 2.914E-24.2.9

3.023E-10 3.022E-10 3.0

6.102E-09 6.101E-09 6.1

6.404E-09 6.404E-09 6.4

2.853E-23

3.489E-27

2.866E-18

3.338E-31
2.866E-18

2.853E-23

3.488E-26

2.858E-16

3. 109E-28
2.858E-16

2.852E-23

3.486E-25

2.777E-14

1.745E-25
2 .777E-14

2.848E-23

1.739E-24

6.139E-13
6. 120E-24

6.139E-13

2.846E-23

2.431E-24

1. 135E-12

1.173E-23

1. 135E-12

2.8

3.1
1.7

1.8
1.7

U-235

U-235

U-235
U-235

U-235

Pa-231

Ac-227
ZDSR(j)

1.OOOE+00

1.OOOE+00
1.OOOE+00

2.883E-15

O.OOOE+00

O.OOOE+00

2.883E-15

2. 883E-15

1.007E-18
1.369E-19

2.885E-15

2.883E-15

1.004E-17
1 .241E-17

2.906E-15

2.883E-15

9.789E-17

5.784E-16
3.560E-15

2.883E-15 2.883E-15

2.776E-16,4.379E-16

2.083E-15 3.434E-15

5.244E-15 6.754E-15

2.883E-15 2.8
5.808E-16 7.0
4.637E-15 5.7
8.101E-15 9.3

U-238
U-238
U-238
U-238
U-238
U-238

U-238
U-234
Th-230
Ra-226
Pb-210
ZDSR(J)

l.OOOE+00
l.OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

3.409E-12
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
3.409E-12

3.409E-12
8.088E-29

4. 945E-33
2.709E-24

2.369E-37

3. 409E-12

3.409E-12
8.087E-28
4.945E-31
2.703E-21
2.238E-33
3.409E-12

3.409E-12

8.086E-27

4.943E-29

2.645E-18
1.392E-29

3. 409E-12

3.409E-12

2.425E-26

4.445E-28
6.814E-17

5.704E-28
3.409E-12

3.408E-12
4.040E-26

1.234E-27
3.014E-16

2.830E-27

3.409E-12

3.408E-12 3.4
5.654E-26 7.2
2.416E-27 3.9
7.910E-16 1.6
7.819E-27 1.6
3.409E-12 3.4

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter; CUMBRF(J) - BP
The DSR includes contributions from associated (half-life S 0.5 yr) daughters.
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Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nuclide

(i) t- O.OOOE+00 l.OOOE+00 1.OOOE+01 l.000E+02 3.OOOE+02 5.OOOE+02 7.000E+02

Ac-227 6.080E+13 6.285E+13 *7.230E+13 *7.230E+13 *7.230E+13 *7.230E+13 ^7.230E+13
Pa-231 *4.722E+10 *4.722E+10 '4.722E+10 *4.722E+10 4.722E+10 4.722E+10 '4.722E+10
Pb-210 *7.631E+13 *7.631E+13 *7.631E+13 *7.631E+13 *7.631E+13 17.631E+13 '7.631E+13
Ra-226 1.700E+10 1.702E+10 1.716E+10 1.870E+10 2.263E+10 2.739E+10 3.314E+10
Ra-228 8.233E+10 1.239E+10 9.660E+09 '2.726E+14 12.726E+14 *2.726E+14 '2.726E+14
Th-228 4.078E+09 5.859E+09 1.528E+ll '8.192E+14 '8.192E+14 *8.192E+14 ^8.192E+14
Th-230 '2.018E+10 12.018E+10 *2.018E+10 *2.018E+10 '2.018E+10 '2.018E+10 '2.018E+10
Th-232 1.096E+05 '1.096E+05 *1.096E+05 '1.096E+05 *1.096E+05 '1.096E+05 1.096E+05
U-234 6.245E+09 6.245E+09 '6.245E+09 *6.245E+09 '6.245E+09 '6.245E+09 '6.245E+09
U-235 ^2.160E+06 *2.160E+06 12.160E+06 '2.160E+06 *2.160E+06 '2.160E+06 '2.160E+06
U-238 ^3.360E+05 *3.360E+05 '3.360E+05 '3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05

*At specific activity limit

9.000E

'7.230E

*4 .722E
'7.631E

4.011E

*2.726E

'8.192E

'2.018E

*1.096E
'6.245E

'2.160E

'3.360E

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - O.OOOE+00 years

Nuclide Initial

(i) (pCi/g)

Ac-227
Pa-231

Pb-210

Ra-226
Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

8. OOOE+00

8.000E+00

1.820E+02
1.820E+02

1.820E+02
1.820E+02

1.820E+02

1.820E+02

1. 820E+02

8.000E+00
1.820E+02

tmin
(years)

0.OOOE+00
120.9 ± 0.2
0.OOOE+00
0.OOOE+00
4.408 ± 0.009
O.OOOE+00
1. OOOE+03
105.3 t 0.2
1.OOOE+03
1.OOOE+03
1. OOOE+03

DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

(pCi/g) (pCi/g)

4.112E-13 6.080E+13 4.112E-13 6.080E+13
4.114E-13 *4.722E+10 4.761E-14 *4.722E+10
1.665E-20 *7.631E+13 1.665E-20 *7.631E+13
1.471E-09 1.700E+10 1.471E-09 1.700E+10
3.713E-09 6.733E+09 3.037E-10 8.233E+10
6.130E-09 4.078E+09 6.130E-09 4.078E+09
4.083E-10 *2.018E+10 3.875E-22 '2.018E+10
6.4065-09 1.096E+05 2.915E-24 *1.096E+05
2.128E-12 *6.245E+09 2.853E-23 *6.245E+09
9.852E-15 *2.160E+06 2.883E-15 *2.160E+06
3.410E-12 *3.360E+05 3.409E-12 '3.360E+05

*At specific activity limit

(



RESRAD, Version 6.22 T4 Limit - 0.5 year

Summary : Shieldalloy Storage Pile Trespasser

09/30/2005 08:42 Page 23
File: newfield 3004002.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFMi)

C) i) t

Ac-227 Ac-227 1.OOOE+00

Ac-227 Pa-231 1.OOOE+00

Ac-227 U-235 1.OO0E'00

Ac-227 EDOSE(j)

DOSE(j,t), mrem/yr
0.OOOE+00 1.000E+00 1.000E+01 1.000E+02 3.OOOE+02 5.000Et02 7.OOOE+02 9.0

3.289E-12

0.OOOE+00

0.OOOE+00
3.289E-12

3.182E-12

1.030E-13

1.095E-18
3.285E-12

2.360E-12

8.884E-13

9. 928E-17
3.248E-12

1.188E-13

2. 914E-12

4 .627E-15
3.037E-12

1.549E-16

2.702E-12

1.667E-14

2.719E-12

2.020E-19

2.409E-12

2.747E-14
2.437E-12

2.634E-22 3.4

2.149E-12 1.9

3.710E-14 4.5

2.186E-12 1.9

Pa-231

Pa-231

Pa-231

Pa-231 1.000E+00

U-235 1.0005+00

EDOSE~i)

3.809E-13

0.OOOE+00

3.809E-13

3.806E-13 3.787E-13

8.056E-18 8.035E-17

3.806E-13 3.788E-13

3.596E-13

7.832E-16

3.604E-13

3.207E-13

2.221E-15

3.229E-13

2.860E-13

3.503E-15

2.895E-13

2.550E-13 2.2
4.646E-15 5.6

2.597E-13 2.3

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210 1.OOOE+00

Ra-226 1.OOOE+00

Th-230 1.000E+00

U-234 1.000E+00

U-238 1.000E+00
EDOSE(J)

3.031E-18 2.937E-18

0.000E+00 9.271E-20

0.000E+00 2.019E-23

0.000E+00 0.000E+00

0.000E+00 0.OOOE+00
3.031E-18 3.030E-18

2.215E-18

8.047E-19

1.837E-21

5.658E-26

0.OOOE+00
3.022E-18

1.317E-19

2.682E-18

8.705E-20

3.175E-23

2.534E-27
2.901E-18

2.488E-22

2.327E-18

3.070E-19

3.916E-22

1.038E-25
2.635E-18

4.700E-25

1.923E-18

4.898E-19

1.114E-21

5.151E-25
2.414E-18

8.878E-28 0.0

1.589E-18 1.3

6.405E-19. 7.6

2.135E-21 3.4

1.423E-24 2.9
2.232E-18 2.0

Ra-226
Ra-226
Ra-226
Ra-226
Ra-226

Ra-226 1.OOOE+00

Th-230 1.000E+00

U-234 1.000E+00

U-238 1.000E+00

EDOSE(j)

Ra-228 1.000E+00

Th-232 1.000E+00

ZDOSE(j)

2.676E-07 2.674E-07

0.OOOE+00 1.159E-10

0.000E+00 5.217E-16

0.000E+00 4.930E-22
2.676E-07 2.675E-07

2.651E-07

1.154E-09
5.202E-14

4.920E-19
2.663E-07

2.433E-07

1.105E-08

5.054E-12
4.815E-16

2.543E-07

2.010E-07 1.661E-07

3.020E-08 4.599E-08
4.274E-11. 1.117E-10

1.240E-14 5.485E-14
2.313E-07 2.122E-07

1.373E-07 1.1

5.899E-08 6.9

2.065E-10 3.2

1.440E-13 2.9

I.965E-07 1.8

Ra-228

Ra-228
Ra-228

5.526E-08

0.000E+00
5.526E-08

4.896E-08
6.275E-09

5.524E-08

1. 647E-08
3.863E-08
5.510E-08

3.052E-13
5.502E-08
5.502E-08

9.305E-24
5.502E-08
5.502E-08

O.OOOE+00 O.OOOE+00.0.0
5.SO1E-08 5.501E-08 5.5
5.501E-08 5.501E-08 5.5

Th-228
Th-228
Th-228
Th-228

Ra-228 1.OOOE+00
Th-228 1.OOOE+00
Th-232 1.OOOE+00
ZDOSE(j)

O.OOOE+00 3.182E-07
1.116E-06 7.766E-07
O.OOOE+00 2.080E-08
1.116E-06 1.116E-06

4.546E-07
2.979E-08
6.286E-07
1.113E-06

9.252E-12
2.053E-22
1. 11lE-06
1.111E-06

2.821E-22 O.OOOE+00
0.0005E+0 0.000E+00
1.111E-06 1.11lE-06
1.111E-06 l.1l1E-06

O.OOOE+00 0.0
O.OOOE+00 0.0
1.110E-06 1.1
1.110E-06 1.1

Th-230
Th-230
Th-230
Th-230

Th-230 1.OOOE+00
U-234 1.OOOE+00
U-238 1.OOOE+00
ZDOSE(j)

7.053E-20
O.OOOE+00
O.OOOE+00
7.053E-20

7.053E-20
6.349E-25
O.OOOE+00
7.053E-20

7.052E-20
6.349E-24
O. OOOE+00
7.053E-20

7.046E-20
6.34 5E-23
8.996E-27
7.053E-20

7.033E-20
1.901E-22
8.089E-26
7.052E-20

7.020E-20
3.164E-22
2.245E-25
7.051E-20

7.006E-20 6.9
4.425E-22 5.6
4.396E-25 7.2
7.051E-20 7.0

Th-232 Th-232 l.OOOE+00 5.306E-22 5.306E-22 5.306E-22 5.305E-22 5.305E-22 5.304E-22 5.304E-22 5.3

U-234
U-234
U-234

U-234 1.OOOE+00
U-238 1.OOOE+00
EDOSE j)

5.192E-21
0.OOOE+00
5.192E-21

5.192E-21
1.472E-26
5. 192E-21

5.192E-21
1.472E-25
5. 192E-21

5.190E-21
1.472E-24
5.192E-21

5.187E-21
4.413E-24
5.191E-21

5.184E-21
7.353E-24
5.191E-21

5.180E-21 5.1
1.029E-23 1.3
5.191E-21 5.1

U-235 U-235 1.OOOE+00 2.307E-14 2.307E-14 2.307E-14 2.307E-14 2.306E-14 2.306E-14 2.306E-14 2.3

U-238 U-238 1.OOOE+00 6.204E-10 6.204E-10 6.204E-10 6.204E-10 6.204E-10 6.203E-10 6.203E-10 6.2

-,

BRFli) is the branch fraction of the parent nuclide.
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Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent

(j)

Ac-227

Ac-227

Ac-227

Ac-227

Pa-231

Pa-231

Pa-231

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210
Pb-210

Ra-226

Ra-226

Ra-226

Ra-226

Ra-226

Ra-228

Ra-228

Ra-228

Th-228

Th-228
Th-228

Th-228

Th-230

Th-230
Th-230

Th-230

(i)

Ac-227

Pa-231
U-235

ES (j)

Pa-231

U-235

ES (j):

Pb-210

Ra-226

Th-230

U-234

U-238

ES (j):

Ra-226

Th-230

U-234
U-238

S (Cj)

Ra-228

Th-232

ES Cj) :

Ra-228

Th-228
Th-232

FS (J) :

Th-230
U-234

U-238

ES (j):

BRF i)

1.OOOE+00

1.000E+00

1. OOOE+00

1. OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

l.OOOE+00

1. OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00
1. OOOE+00
1. OOOE+00

1.000E+00

1. OOOE+00

1. OOOE+00

1.OOOE+00

l.OOOE+00

1.OOOE+00

1.000E+00
1. OOOE+00

S(j,t), pCi/g
t- O.OOOE+00 l.OOOE+00 1.OOOE+01 1.OOOE+02 3.OOOE+02 5.000E+02 7.OOOE+02 9.0

8. 000E+00

0. OOOE+00

O.OOOE+00
8.OOOE+00

8.OOOE+00

O.OOOE+00
8.OOOE+00

1.820E+02

0. OOOE+00

O.OOOE+00

0. OOOE+00

0. OOOE+00
1. 820E+02

1. 820E+02

0. OOOE+00

O.OOOE+00
0. OOOE+00

1.820E+02

1.820E+02

O.OOOE+00

1. 820E+02

O.OOOE+00

1. 820E+02

O.OOOE+00

1. 820E+02

1. 820E+02

0.OOOE+00

0. OOOE+00

1.820E+02

7.739E+00

2. 504E-01

2.664E-06

7.989E+00

7.995E+00

1.692E-04

7. 996E+00

1.764E+02

5.567E+00

1.212E-03

3.647E-09
2.589E-15
1.819E+02

1.818E+02

7.881E-02

3.54 8E-07
3.353E-13

1.819E+02

1. 612E+02

2.066E+01

1.819E+02

5.191E+01

1.267E+02
3.393E+00

1.820E+02

1.820E+02

1. 638E-03
2. 322E-09

1.820E+02

5.739E+00
2.161E+00

2.415E-04

7. 900E+00

7. 954E+00

1.688E-03

7.956E+00

1.330E+02

4. 832E+01

1.103E-01

3.397E-06

2.44 6E-11

1.814E+02

1. 803E+02

7. 847E-01
3. 537E-05

3.345E-10

1. 811E+02

5.424E+01

1.272E+02

1. 815E+02

7.4 15E+01

4. 859E+00
1. 025E+02
1. 816E+02

1. 820E+02

1. 638E-02

2. 322E-07
1. 820E+02

2. 889E-01
7.087E+00

1. 125E-02

7.387E+00

7.555E+00

1.645E-02
7.571E+00

7.910E+00

1.610E+02

5.227E+00

1. 907E-03

1. 522E-07

1.742E+02

1. 654E+02

7. 517E+00
3 .437E-03

3.274E-07

1 .730E+02

1. 005E-03

1.812E+02

1. 812E+02

1.509E-03
3.349E-14
1.812E+02

1.812E+02

1.818E+02

1.637E-01
2.321E-05

1.820E+02

3. 767E-04

6.571E+00

4.053E-02
6. 612E+00

6.737E+00
4.665E-02
6.784E+00

1.494E-02

1.397E+02
1.843E+01
2.352E-02

6.234E-06
1. 582E+02

1.367E+02

2. 054E+01

2. 906E-02

8.4 34E-06
1.573E+02

3.064E-14

1.812E+02

1. 812E+02

4. 602E-14

O.OOOE+00
1.812E+02

1.812E+02

1. 815E+02

4. 906E-01
2.087E-04

1. 820.E+02

4.913E-07

5.860E+00
6.680E-02
5. 927E+00

6.008E+00

7.358E-02
6.081E+00

2.822E-05

1.155E+02
2.941E+01

6.688E-02

3.093E-05
1.450E+02

1.130E+02

3. 127E+01

7. 598E-02

3.730E-05
1.443E+02

9.344E-25

1.812E+02

1. 812E+02

1.403E-24

O.OOOE+00
1.812E+02

1.812E+02

1.811E+02

8.166E-01
5.793E-04

1.820E+02

6.407E-10 8.3

5.225E+00 4.6
9.023E-02 1.1
5.316E+00 4.7

5.357E+00 4.7

9.760E-02 1.1

5.455E+00 4.8

5.331E-08 1.0
9.544E+01 7.8

3.846E+01 4.5
1.282E-01 2.0

8.545E-05 1.7
1.340E+02 1.2

9.336E+01 7.7

4.012E+01 4.7
1.404E-01 2.1
9.790E-05 1.9

1.336E+02 1.2

2.849E-35 0.0
1.812E+02 1.8

1.812E+02 1.8

4.279E-35 0.0

O.OOOE+00 0.0
1.812E+02 1.8
1.812E+02 1.8

1.808E+02 1.8
1.142E+00 1.4
1.134E-03 1.8

1.819E+02 1.8

Th-232 Th-232 1.OOOE+00 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

U-234
U-234
U-234

U-234

U-238

ES (J):

1.000E+00 1.820E+02
1.OOOE+00 O.OOOE+00

1.820E+02

1.820E+02

5.160E-04

1.820E+02

1.820E+02

5. 160E-03

1. 820E+02

1.819E+02

5.159E-02

1.820E+02

1.818E+02

1.547E-01

1. 820E+02

1. 817E+02

2.577E-01

1.820E+02

1.816E+02 1.8
3.607E-01 4.6

1.819E+02 1.8

U-235 U-235 1.OOOE+00 8.000E+00 8.OOOE+00 8.OOOE+00 8.000E+00 7.999E+00 7.998E+00 7.998E+00 7.9

U-238 U-238 1.OOOE+00 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

BRF(i) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 150.91 seconds
Total water/soil iteration failures - 194.

((
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Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

I Current j i Paramete
Menu | Parameter | Value | Default Name

B-1 | Dose conversion factors for inhalation, mrem/pCi: I I I
B-1 | Ac-227+D | 6.720E+00 | 6.720E+00 | DCF2( 1)
B-1 | Pa-231 j 1.280E+00 | 1.280E+00 | DCF2( 2)
B-i | Pb-210+D | 2.320E-02 | 2.320E-02 | DCF2( 3)
B-1 | Ra-226+D | 8.600E-03 | 8.600E-03 | DCF2( 4)
B-1 Ra-228+D i 5.080E-03 5.080E-03 | DCF2( 5)
B-1 | Th-228+D | 3.450E-01 | 3.450E-01 | DCF2( 6)
B-1 | Th-230 3.260E-01 | 3.260E-01 DCF2( 7)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 8)
B-1 | U-234 | 1.320E-01 | 1.320E-01 | DCF2( 9)
B-1 | U-235+D | 1.230E-01 | 1.230E-01 | DCF2(10)
B-1 | U-238+D | 1.180E-01 | 1.180E-01 | DCF2(11)

II I I
D-1 | Dose conversion factors for ingestion, mrem/pCi: I
D-1 | Ac-227+D | 1.480E-02 j 1.480E-02 | DCF3( 1)
D-1 | Pa-231 | 1.060E-02 | 1.060E-02 | DCF3( 2)
D-1 | Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 3)
D-1 | Ra-226+D | 1.330E-03 | 1.330E-03 | DCF3l 4)
D-1 | Ra-228+D | 1.440E-03 i 1.440E-03 | DCF3( 5)
D-1 | Th-228+D | 8.080E-04 | 8.080E-04 | DCF3( 6)
D-1 | Th-230 | 5.480E-04 | 5.480E-04 | DCF3( 7)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 8)
D-1 U-234 | 2.830E-04 | 2.830E-04 | DCF3( 9)
D-1 | U-235+D 2.670E-04 | 2.670E-04 | DCF3(10)
D-1 | U-238+D 2.690E-04 | 2.690E-04 | DCF3(11)

D-34 | Food transfer factors: I I
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless | 2.500E-03 j 2.500E-03 | RTF( 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.OOOE-05 | 2.000E-05 | RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000-E-O5 2.000E-05 | RTF( 1,3)
D-34 | I I
D-34 | Pa-231 , plant/soil concentration ratio, dimensionless | l.000E-02 1.000E-02 | RTF( 2,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 | 5.000E-03 | RTF( 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 j 5.000r-06 |RTF( 2,3)
D-34 | I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless 1.OOOE-02 1.OOOE-02 j RTF( 3,1)
D-34 | Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.OOOE-04 | 8.000E-04 | RTF( 3,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 | 3.000E-04 RTF( 3,3)
D-34 | I I
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless j 4.000E-02 | 4.000E-02 RTFC 4,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-03 1.000E-03 RTF( 4,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.OOOE-03 | 1.OOOE-03 | RTF( 4,3)
D-34 | I
D-34 Ra-228+D , plant/soil concentration ratio, dimensionless 4.OOOE-02 | 4.000E-02 | RTF( 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-03 l.000E-03 | RTF( 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 | 1.000£-03 | RTF( 5,3)
D-34 | I I
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless 1.OOOE-03 l.OOOE-03 | RTF( 6,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.OOO-04 | RTF( 6,2)
D-34 | Th-228+D , milk/livestock-intake ratio, ( ( )/(pCi/d) 5.000E-06 | 5.000E-06 RTF( 6,3)(



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/19/2005 17:53 Page 3
Summary : Shieldalloy Storage Pile Recreational Hunter
File newfield 3004008.RAD

Dose Conversion.Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

| | Current | | Paramete
Menu | Parameter | Value | Default N Name

1--+
D-34 | Th-230 , plant/soil concentration ratio, dimensionless j 1.OOOE-03 j i.OOOE-03 j RTF( 7,1)
D-34 | Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-04 1.OOOE-04 | RTF( 7,2)
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) I 5.000E-06 |.5.000E-06 I RTF( 7,3)
D-34 I I I
D-34 Th-232 , plant/soil concentration ratio, dimensionless | 1.000E-03 1.OOOE-03 | RTF( 8,1)
D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 8,2)
D-34 Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.OOOE-06 5.000E-06 | RTF( 8,3)
D-34 | I I
D-34 U U-234 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 9,1)
D-34 | U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 3.400E-04 | RTF( 9,2)
D-34 U U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 6.OOOE-04 | RTF( 9,3)
D-34 | I I I
D-34 |U-235+D , plant/soil concentration ratio, dimensionless | 2.500E-03 2.500E-03 | RTF(10,1)
D-34 | U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 3.400E-04 | RTF(10,2)
D-34 | U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF(10,3)
D-34 | I I
D-34 | U-238+D , plant/soil concentration ratio, dimensionless | 2.500E-03 2.500E-03 | RTF(ll,l)
D-34 | U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 RTF(11,2)
D-34 (U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.OOOE-04 | 6.OOOE-04 | RTF(11,3)

D-5 | Bioaccumulation factors, fresh water, L/kg: I I I
D-5 Ac-227+D , fish 1.500E+0 5 0.0E+01 | BIOFAC( 1
D-5 | Ac-227+D , crustacea and mollusks | 1.000E+03 1.000E+03 | BIOFAC( 1
D-5 | I I
D-5 Pa-231 , fish | 1.OOOE+01 | 1.000E+01 BIOFAC( 2
D-5 | Pa-231 , crustacea and mollusks | 1.100E+02 | 1.100E+02 | BIOFAC( 2
D-5 | I I
D-5 Pb-210+D , fish I 3.OOOE+02 I 3.000E+02 1 BIOFAC( 3
D-5 Pb-210+D , crustacea and mollusks 1.000OE+02 | 1.000E+02 | BIOFAC( 3
D-5 | I I I
D-5 Ra-226+D , fish 5.OOOE+01 | 5.OOOE+01 BIOFAC( 4
D-5 | Ra-226+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 4
D-5 I I I I
D-5| Ra-228+D , fish | 5.OOOE+01 | 5.000E+01 | BIOFAC( 5
D-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 5
D-5 | I I
D-5 Th-228+D , fish |. 1.OOOE+02 1.OOOE+02 BIOFAC( 6
D-5 Th-228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 6
D-5 |
D-5 | Th-230 , fish 1.000E+02 | 1.OOOE+02 BIOFAC( 7
D-5 Th-230 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 7
D-5 | I I
D-5 Th-232 , fish | 1.000E+02 1.000E+02 | BIOFAC( 8
D-5 | Th-232 , crustacea and mollusks | 5.000E+02 5.OOOE+02 | BIOFAC) 8
D-5 | I I
D-5 U U-234 , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 9
D-5 U U-234 , crustacea and mollusks | 6.OOOE+01 | 6.000E+01 | BIOFAC( 9
D-5 I | I I
D-5 | U-235+D , fish | 1.000E+01 1.000E+01 | BIOFAC(10
D-5 | U-235+D , crustacea and mollusks ) 6.000E+01 6.OOOE+01 | BIOFAC(10
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

File: FGR 13 Morbidity

Menu I Parameter

D-5 I U-238+D , fish

D-5 I U-238+D , crustacea and mollusks

I Current I I Paramete
I Value I Default I Name

I 1.OOOE+01 I 1.OOOE+01 I BIOFAC(lI
I 6.ODOE+01 I 6.OOOE+01 I BIOFAC(ll
I I I

( (. (
r
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Hunter

Site-Specific Parameter Summary

Menu

User

Input Default

Used by RESR

(If different from u. : . Parameter

-1� + I

R011

R011

R011

R011

R011
R011

R011

R011

R011

R011

R011

R011

R011

R011

R012

R012

R012

R012

R012
R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012
R012

R012

R012

R012

R013
R013.

R013

R013

R013

R013

R013

R013

R013
R013

R013

R013

Area of contaminated zone (m*12)

Thickness of contaminated zone Cm)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)
b; 2 s - A _. 1- .. - -- - e - - -- I -

TImes f(
Times fc

Times f(

Times fc

Times fc

Times fc
Times fc

Times fc

Times fa

Initial

Initial

Initial

Initial

Initial
Initial

Initial

Initial

Initial

Initial

Initial

Concenti
Concenti
Concenti
Concenti
Concenti
Concenti
Concentj
Concenti
Concenti
Concenti
Concenti

:r calculations
.r calculations
.r calculations
.r calculations
'r calculations
'r calculations
'r calculations
'r calculations
'or calculations

EYL)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)

principal
principal
principal
principal
principal
principal
principal
principal
principal
principal
principal
cation in
cation in 4
cation in 4
cation in
cation in i
cation in
cation in i
cation in
cation in
cation in i
cation in 4

radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
radionuclide
groundwater
groundwater
groundwater
groundwater
groundwater
groundwater
groundwater
groundwater
groundwater
groundwater
groundwater

(pCi/g)
(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)
(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)

(pCi/L)

Ac-227

Pa-231
Pb-210

Ra-226

Ra-228
Th-228

Th-230

Th-232

U-234

U-235

U-238

Ac-227

Pa-231
Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232
U-234

U-235

U-238

1. 823E+04
2.800E+00
1.350E+02

2.500E+01

0. OOOE+00
1. OOOE+00

1. OOOE+01
1.OOOE+02
|3.00 E+02

5. 000E+02

7. 000E+02
9. 000E+02

1. OOOE+03

not used

8.000E+00
8.OOOE+00

1.820E+02

1.820E+02

1.820E+02
1.820E+02

.1;.820E+02

1.820E+02

1.820E+02

8.000E+00

-1.820E+02

not used

not used

not used

not used

not used
not used

not used

not used

not used
not used

not used

1. OOOE+00
1. 900E+00
4.600E-04
2.800E+00
4.600E-05

4.OOOE-01

2.000E-01

2.OOOE+03

2.880E+00
4.250E+00
not used

6.250E-01

1.OOOE+04

2.OOOE+00

l.OOOE+02

2.500E+01

O.OOOE+00

l.OOOE+00

3.OOOE+00

1.000E+01
3.OOOE+01

1 .OOOE+02

3.000E+02
1.OOOE+03
O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

| O.OOOE+00

| O.OOOE+00

| O.OOOE+000.000E+00
O.OOOE+00

O.OOOE+00

| O.OOOE+00

O.OOOE+00

I-O.OOOE+OO
I|O.OOOE+00
|O.OOOE+00

I O.OOOE+00
|O.OOOE+00

I O.OOOE+00
|O.OOOE+00

I O.OOOE+00
O.OOOE+00

|O.OOOE+00
I O.OOOE+00
I O.OOOE+00
I O.OOOE+00

| l.SOOE+00I 1.000E-03
I1. 500E+00I l.OOOE-03
|Il.SOOE+00

|Il.OOOE-03

| OOO0E-01

| 2.OOOE-01
| 1.OOOE+01

| 5.300E+oo
| 2.OOOE+00

| 8.000E+00
| 5.OOOE-01

Cover depth (m) ..

Density of cover material (g/cm-*3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity
Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

.) )
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Site-Specific Parameter Summary (continued)

| | User I I Used by RESP
Menu | Parameter i Input I Default | (If different from u

R013 Precipitation (m/yr) | l.050E+00 | l.OOOE+00 |
R013 Irrigation (m/yr) | O.OOOE+00 | 2.OOOE-01 |
R013 | Irrigation mode | overhead overhead |
R013 | Runoff coefficient | 4.500E-01 | 2.000E-01 |
R013 | Watershed area for nearby stream or pond (m^-2) 2.730E+05 | 1.000E+06 |
R013 | Accuracy 'for water/soil computations l.OOOE-03 | l.OOOE-03 |

R014 | Density of saturated zone (g/cm'13) | 1.520E+00 l.500E+00 |
R014 | Saturated zone total porosity | 4.OOOE-01 | 4.OOOE-01 |
R014 Saturated zone effective porosity | 2.OOOE-01 | 2.OOOE-01 |
R014 | Saturated zone field capacity | 2.OOOE-01 | 2.000E-01 |
R014 | Saturated zone hydraulic conductivity (m/yr) | 1.600E+04 | l.OOOE+02
R014 | Saturated zone hydraulic gradient | 4.OOOE-03 | 2.000E-02 |
R014 | Saturated zone b parameter not used | 5.300E+00 |
R014 | Water table drop rate (m/yr) | O.OOOE+00 1.OOOE-03 |
R014 | Well pump intake depth (m below water table) | l.OOOE+01 | l.OOOE+01 |
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) MB | ND _
R014 | Well pumping rate (m-3/yr) not used | 2.500E+02 |

RO1S | Number of unsaturated zone strata I 1 | 1
RO1S | Unsat. zone 1, thickness (m) | 2.500E+00 | 4.OOOE+00 |
RO1S | Unsat. zone 1, soil density (g/cm"3) 1.650E+00 | 1.500E+00 |
R015 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01
R015 | Unsat. zone 1, effective porosity | 2.OOOE-01 | 2.OOOE-01 |
R015 | Unsat. zone 1, field capacity | 2.000E-01 | 2.OOOE-01 |
R015 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00
RO1S | Unsat. zone 1, hydraulic conductivity (m/yr) | 1.700E-02 1.OOOE+01 |

R016 | Distribution coefficients for Ac-227 j j
R016 | Contaminated zone (cm'3/g) | 2.OOOE+01 | 2.OOOE+01 |
R016 | Unsaturated zone 1 (cm*13/g) | 2.000E+01 | 2.000E+01 |
R016 | Saturated zone (cm'3/g) | 2.OOOE+01 | 2.OOOE+01 |
R016 | Leach rate (/yr) | O.OOOE+00 I.OOOE+00 | 1.376E-03
R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 | Distribution coefficients for Pa-231 I I I
R016 | Contaminated zone (cm*-3/g) | 5.OOOE+01 | 5.OOOE+01 |
R016 | Unsaturated zone 1 (cm*-3/g) 5.OOOE+01 5.OOOE+01 |
R016 | Saturated zone (cm'3/g) 5.OOOE+01 5.OOOE+01
R016 | Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 5.517E-04
R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 Distribution coefficients for Pb-210 I I
R016 | Contaminated zone (cm"3/g) | 1.OOOE+02 I l.OOOE+02 |
R016 | Unsaturated zone 1 (cm'3/g) | 1.OOOE+02 | 1.OOOE+02 |
R016 | Saturated zone (cm*-3/g) | 1.OOOE+02 | 1.OOOE+02 |
R016 | Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 2.760E-04
R016 | Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

(
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Site-Specific Parameter Summary (continued)

User

Input

Used by RESP
(If different from uMenu Parameter Default

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016
R016

R016

R016
R016

R016
R016

R016

R016

R016

R016
R016

R016

R016
R016

R016

R016

R016
R016

R016

R016

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm-*3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-228
Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-228

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm*-3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-230

Contaminated zone (cm!*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-232

Contaminated zone (cm-3/g)

Unsaturated zone 1 (cm"3/g)
Saturated zone (cm"*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cml*3/g)
Unsaturated zone 1 (cm-*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235
Contaminated zone. cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

5.300E+01

5.300E+01

5.300E+01

0.OOOE+00

0. OOOE+00

5.300E+01
5.300E+01

5.300E+01

0. OOOE+00

0.OOOE+00

5.201E+04
5.201E+04

5.201E+04

O.OOOE+00

0.OOOE+00

5.201E+04

5.201E+04

5.201E+04

O.OOOE+00

0.OOOE+00

5.201E+04

I 5.201E+04
| 5.201E+04

| O.OOOE+00

0. O0OOE+00

7.036E+04

7.036E+04
7.036E+04

0.OOOE+00
0. OOOE+00

7.036E+04

| 7.036E+04
7.036E+04

0.OOOE+00
0.OOOE+00

7.000E+01

7.000E+01

7.000E+01 |

O.OOOE+00 |
O.OOOE+00 |

7.000E+01

7.000E+01 |

7.000E+01

O.OOOE+00

O.OOOE+OO0

0.000E+00

6.OOOE+04 |
6.000E+04 |
6.OOOE+04
O.OOOE+00 |
O.OOOE+00

6.000E+04
6.000E+04
6.000E+040|

O.OOOE+00

6.000E+04 |
6.000E+04
6.000E+04

O.OOOE+00
O.OOOE+00

5.OOOE+01
5.OOOE+01

5.OOOE+01
O.OOOE+00
O.OOOE+00

5.000E+01

5. OOOE+01
5.000E+01

O.OOOE+00
O.OOOE+00

5.205E-04

not used

5.205E-04
not used

5.311E-07
* not used

5.311E-07
not used

5.311E-07
not used

3.926E-07
not used

3.926E-07
not used

I::'
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Site-Specific Parameter Summary (continued)

Menu
User

Input

Used by RESP
(If different from uParameter Default

_______________ 4 t
R016

R016

R016
R016

R016

R016

R017
R017

R017

R017
R017

R017

R017
R017

R017

R017
R017|

R017

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017

R018
R018

R018

RPo8|
R018

ROI |

R018

Distribution coefficients for U-238
Contaminated zone (cm-3/g)
Unsaturated zone 1 (cm*'3/g)
Saturated zone (cm-3/.)

Leach rate (/yr)

Solubility constant

Inhalation rate (m-3/yr)
Mass loading for inhalation (g/ml*3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS - -1)

Outer annular radius (m), ring 1:
Outer annular radius Cm), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius {m), ring 4:
Outer annular radids (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

7. 036E+04

7. 036E+04

7. 036E+04

0.000E+00

0.000E+00

8.400E+03

3. 000E-05

3.OOOE+01

| 4. OOE-01
2. 7OOE-01

0.OOOE+00

9. 000E-03
1. OOOE+00

not used
not used
not used

not used
not used

not used
not used

not used
not used

not used
not used

not used

not used
not used
not used
not used

| not used
not used

not used
not used

not used
not used
not used

not used

not used
not used

| not used

3.OOOE-01

not used
not used

| 1.830E+01

5. OOOE+01

5.000E+01

5.000E+01

0.OOOE+00

0.OOOE+00

8.400E+03
1.OOOE-04

3. OOOE+01

4 .OOOE-01

7. OOOE-01
5.000E-01
2. 500E-01

1. OOOE+00

5. OOOE+01
7.071E+01

0.OCOE+00

0.OOOE+00
0. OOE+00

0. 00OE+00
0.00OE+00

0.OOOE+00

0. 00OE+00
0.OOOE+00

0.OOOE+00
0.OO0E+00

3. 926E-07

not used

>0 shows circular

Fractions of

Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6

Ring 7
Ring 8

Ring 9

Ring 10
Ring 11

Ring 12

annular areas within AREA:

1. OOOE+00
2.732E-01

|0.OOOE+00
O.OOOE+00

0. 00OE+00

0.OOOE+00

0. OOOE+00
0.OOOE+00

0.OOOE+00
|0.OOOE+00

|0.OOOE+00
O.OOOE+00

1. 600E+02

1.400E+01
9. 200E+01
6. 300E+01
5. 400E+00
9.OOOE-01
3. 650E+01

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)
Meat and poultry consumption (kg/yr)
Fish consumption (kg/yr)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)

( (
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Summary : Shieldalloy Storage Pile Recreational Hunter
File : newfield 3004008.RAD

Site-Specific Parameter Summary (continued)

User

Input
Used by RESP

(If different from uMenu Parameter Default
-� .L A

R018 Drinking water intake (L/yr)

R018

R018

R018

R018

R018

R018

R018|

R018

RO19

RO19

RO19

RO19
RO19

RO19

RO9|

ROl9

RO19

RD19
RO19

RO19

R19B
R19B

R19B

R19B

R19B
R19B

R19B

R19B
R19B

R19B

R19B

R19B

Rl9B

R19B|

R19B

R19B

C14

C14
C14

C14

C14

C14

C14

C14

C14

C14

Contamination
Contamination
Contamination
Contamination
Contamination
Contamination
Contamination
Contamination

fraction of drinking water
fraction of household water

fraction of livestock water
fraction of irrigation water
fraction of aquatic food

fraction of plant food

fraction of meat

fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)
Mass loading for foliar deposition (g/m-^3)
Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)
Wet weight-crop yield for:LeafyN (kg/ml*2)
Wet weight crop yield for Fodder (kg/m**2)
Growing Season for Non-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy
Translocation Factor for Fodder
Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy
Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil .(m)
C-14 evasion flux rate from soil (1/sec)
C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed
DCF correction factor for gaseous forms of C14

not used
not used

not used

l.OOOE00

l.OOOE+00

not used
not used

-1

not used

4.400E+01

not used

5.OOOE+01

not used
1.| llE+OO

1 .OOOE-04
1.500E-Ol

1.500E-Ol
not used

not used
l.OOOE+00

|1OOOE+00

not used-
not used -

1.910E+00

not used
not used
8.O0OE-02

not used
not used
1.OOOE+00

not used
not used

3.500E-01

not used

not used
3.500E-01

3.600E+01

5. 100E+02
1 .OOOE+00
1.OOOE+O
l.OOOE+00

l.OOOE+00

5.000E-01

-1
-1
-1 .

6.800E+01
5.500E+01

5.OOE+01
1.600E+02.

5.000E-01

1.OOOE-04

1.500E-1|
9.000E-01

l.OOOE+00

l.OOOE+0O
l.OOOE+OO

l.OOOE+00

| 7.000E-0l -
1.500E+00
|.100E+OO

1.700E-01

2.500E-01
8.000E-02

l.OOOE-Ol

1.OOOE+ 00
l.OOOE+0O

2.500E-01
2.500E-C1
2.500E-O1
2.500E-01
2.500E-01
2.500E-01

2.OOE+01

2.OO0E-05
3.000E-02

2.OOOE-02

9.800E-01
3.000E-01
7.000E-07
|.OOOE-10
8.000E-01

2.OOE-01|

8.894E+01

_ _ _

. ___

___

___

O.911E+OO
___

___

___

___

___

___

_ _ _

_ _ _

___

_ _ _

,

: - ;___

; . ., ___

: , . .. . ___

J . : ___

_ _ _

_ _ _

, _ _ _

_ _ _

. _ _ _

,, , __ _

_ _ _

___

not
not
not
not
not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used
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Summary : Shieldalloy Storage Pile Recreational Hunter
File : newfield 3004008.RAD

Site-Specific Parameter Summary (continued)

User I I Used by RESP
Menu | Parameter Input Default (If different from u

STOR | Storage times of contaminated foodstuffs (days): |
STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 |
STOR | Leafy vegetables | 1.000+00 | 1.000E+00 |
STOR | Milk | 1.000E+00 | 1.000E+00 i
STOR | Meat and poultry | 2.000E+01 | 2.000+01 |
STOR | Fish | 7.000E+00 | 7.000E+00
STOR | Crustacea and mollusks | 7.000E+00 j 7.000E+00 |
STOR | Well water | 1.OOOE+00 1.000E+00 |
STOR Surface water | 1.000E+00 1.000E+00 |
STOR | Livestock fodder | 4.500E+01 | 4.500E+01

R021 | Thickness of building foundation (m) | not used j 1.500E-01 |
R021 | Bulk density of building foundation (g/cm**3) not used | 2.400E+00 |
R021 | Total porosity of the cover material | not used | 4.0005-01 |
R021 | Total porosity of the building foundation not used | 1.000E-01
R021 | Volumetric water content of the cover material not used | 5.000E-02
R021 | Volumetric water content of the foundation not used | 3.000E-02 |
R021 | Diffusion coefficient for radon gas (m/sec): I I
R021 | in cover material | not used I 2.000E-06 -
R021 | in foundation material | not used | 3.000E-07 |
R021 | in contaminated zone soil not used | 2.000E-06 |
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 |
R021 | Average building air exchange rate (1/hr) | not used 5.OOOE-01 |
R021 | Height of the building (room) (i)| not used | 2.500E+00 |
R021 Building interior area factor | not used | 0.000E+00
R021 Building depth below ground surface (m) I not used |-1.000E+00 I ---
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 |
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 |

TITL | Number of graphical time points I 32 I _-_
TITL | Maximum number of integration points for dose 1 I ___ _
TITL | Maximum number of integration points for risk | 1 - I

Summary of Pathway Selections

Pathway User Selection
I

1 -- external gamma j active
2 -- inhalation (w/o radon)| active
3 -- plant ingestion | suppressed
4 -- meat ingestion I active
5 -- mi-lk ingestion suppressed
6 -- aquatic foods i suppressed
7 -- drinking water suppressed
8 -- soil ingestion I active
9 -- radon | suppressed
Find peak pathway doses ! active

_ _ . _ :

(
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:
Cover Depth:

18228.00 square meters
2.80 meters
1.00 meters

Ac-227

Pa-231
Pb-210

Ra-226
Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

8.000E+00

8.000E+00
1.820E+02

1.820E+02
-1. 820E+02

1. 820E+02

1.820E+02

1. 820E+02

1.820E+02

8.000E+00

1.820E+02

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit - 2.500E+01 mrem/yr -

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.OOOE+00 1.OOOE+01 1.OOOE+02 3.000E+02 5.OOOE+02 7.000E+02 9.000E+02
TDOSE(t): 1.295E-05 1.304E-05 1.381E-05 2.507E-05 1.283E-04 1.152E-01 2.447E-01 2.254E-01

M(t): 5.181E-07 5.215E-07 5.525E-07- 1.003E-06 5.131E-06 4.610E-03 9.786E-03 9.018E-03

Maximum TDOSE(t): 2.648E-01 mrem/yr at t - 558 ± 1 years

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 5.578E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Nuclide mrem/yr fract.

Nuclide

Ac-227 8.005E-17 0.0000

Pa-231 7.004E-09 0.0000
Pb-210 3.504E-21 0.0000

Ra-226 8.091E-05 0.0003

Ra-228 0.000E+00 0.0000
Th-228 0.OOOE+00 0.0000

Th-230 2.574E-05 0.0001

Th-232 4.231E-04 0.0016
U-234 7.034E-08 0.0000

U-235 2.652E-10 0.0000

U-238 4.927E-07 0.0000

Total 5.303E-04 0.0020

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

9
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.578E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Nuclide

mrem/yr fract. mrem/yr fract. mre

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.000E+00 0.0000

Ra-228 0.OOOE+00 0.0000
Th-228 0.000E+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

u-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OO0E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.O0OE+00 0.0000

1.896E-11 0.0000
l.lllE-01 0.4196

0.OOOE+00 0.0000
1.502E-01 0.5674

0.OOOE+00 0.0000

0.OOOE+00 0.0000
2.718E-03 0.0103

0.OOOE+00 0.0000
5.441E-07 0.0000

1.920E-04 0.0007

4.092E-10 0.0000

2.642E-01 0.9980

0 .00

0 .00

0.00

0 .00
0.00

0 .00

0.00

0 .00
0 .00
0 .00
0.00

0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 2.960E-11 0.0000
Pa-231 3.428E-12 0.0000

Pb-210 2.728E-17 0.0000

Ra-226 2.409E-06 0.1860

Ra-228 4.974E-07 0.0384

Th-228 1.004E-05 0.7752

Th-230 6.348E-19 0.0000

Th-232 4.775E-21 0.0000

U-234 4.673E-20 0.0000

U-235 2.076E-13 0.0000

U-238 5.584E-09 0.0004

Total .1.295E-05 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+O0 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 .0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000.
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.00OE+00t.O0000
O.OOOEtOO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mre

0 .00
0.00
I0.00
0.00
0.00
0.00

-. 0.00
0.00
-0.00
0.00
0.00

O.OOOE+00 0.0000 O.OOOE+00-0.0000 0.00

Total Dose Contributions TDOSE(ipt) for Individual Radionuclides (i) and Path
- As mrem/yr and Fraction of Total Dose At t - O.OOOE+0O years

Water Dependent Pathways

Water
Radio-
Nuclide mrem/yr fract.

Ac-227 O.OOOE+OO 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+OO 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000
Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish I Radon Plant * Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
-O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mtem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+0 0.0000M 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+OO 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000! 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+OO 0.0000 0.00

'Sum of all water independent and dependent pathways.

.)
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 2.893E-11 0.0000
Pa-231 4.397E-12 0.0000

Pb-210 2.684E-17 0.0000
Ra-226 2.424E-06 0.1859
Ra-228 3.327£-06 0.2552

Th-228 7.035E-06 0.5396
Th-230 1.051E-09 0.0001

Th-232 2.453E-07 0.0188

U-234 4.729E-15 0.0000

U-235 2.102E-13 0.0000

U-238 5.629E-09 0.0004

Total 1.304E-05 1.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000+E00 0.0000
0.000+E00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00

0 .00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228
Th-228

Th-230

Th-232

U-234

U-235

U-238

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0005+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.0005+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0 .00
0 .00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00

0.00Total O.OOOE+00 0.0000

'Sum of all water independent and dependent pathways.

(, (
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 2.353E-11 0.0000

Pa-231 1.263E-11 0.0000

Pb-210 2.323E-17 0.0000

Ra-226 2.565E-06 0.1857

Ra-228 4.528E-06 0.3278

Th-228 2.862E-07 0.0207

Th-230 1.117E-08 0.0008

Th-232 6.416E-06 0.4645

U-234 5.034E-13 0.0000

U-235 2.360E-13 0.0000
U-238 6.051E-09 0.0004

Total 1.381E-05 1.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00. 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00.0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr, fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000.
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00

p0.00
0.00
0.00
0.00
0 .00
0 .00

0 .00

Total Dose Contributions TDOSE~i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227

Pa-2311

Pb-210
Ra-226

Ra-228
Th-228

Th-230

Th-232

U-234

U-235

U-238

Total

0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
O.OOOE+OO 0.0000
0.000E+00 0.0000

0.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.OOQO

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 .0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OO0E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00

0.00

0.00

'Sum of all water independent and dependent pathways.
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Summary : Shieldalloy Storage Pile Recreational Hunter
File : newfield 3004008.RAD

Total Dose Contributions TDOSE~i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio-

Meat

Nuclide mrem/yr fract

Ac-227 2.972E-12 0.00C

Pa-231 8.184E-11 0.00C
Pb-210 5.473E-18 0.00C

Ra-226 4.523E-06 0.18C
Ra-228 1.663E-10 0.00C

Th-228 3.558E-21 0.00C
Th-230 2.055E-07 0.ooa

Th-232 2.032E-05 0.81C
U-234 9.396E-11 0.00C
U-235 8.287E-13 0.00C
U-238 1.247E-08 0.00C

Total 2.507E-05 1.00C

CO
CO
CO

CO
CO

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.CO
0.00
0.00
0.00

00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon
Radio-

Plant Meat

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000

Pa-231 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000
Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000
U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

-As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant ..Meat

Radio-

Nuclide mrerm/yr fract. mrem/yr fract. mrem/yr.. fract. mrem/yr fract. mrem/yr fract... :mre

Ac-227 2.996E-14 0.0000

Pa-231 5.831E-10 0.0000
Pb-210 2.202E-19 0.0000

Ra-226 1.595E-05 0.1243

Ra-228 1.898E-20 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 2.396E-06 0.0187

Th-232 7.640E-05 0.5956

U-234 3.390E-09 0.0000

U-235 1.138E-11 0.0000
U-238 6.214E-08 0.0005

Total 9.481E-05 0.7392

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOEt00 0.0000

O.OOOE+O0 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+OO 0.0000 0.00

O.OOOEt00 0.0000--0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+OO 0.0000 -0.00

O.OOOEt00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

Total.Dose Contributions TDOSEii,p,t).for Individual Radionuclides (i) and Path

: As.mrem/yr and Fraction of. Total Dose At t - 3.OOOE+02 years

A ,,,,. IWater Dependent Pathways

Water ; Fish . Radon Plant - - Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000
U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE400 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE400 0.0000
O.OOOEt00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+OO 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract. 'mre

9.905E-08 0.0008 0.00
.3.333E-05.0.2599 0.00
O.OOOEtOO.0.0000 0.00
O.OOOE+00 0.0000 .0.00
O.OOOE+00 0.0000- 0.00
O.OOOE00.0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+OO 0.0000 0.00
O.OOOE+00.0.0000. 0.00
2.740E-08 0.0002. 0.00
O.OOOE+00 0.0000 0.00

3.346E-05 0.2608 0.00O.OOOE+00 0.0000 O.OOOE+OO 0.0000

*Sum of all water independent and dependent pathways.

) 9
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE~i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Nuclide mrem/yr fract.

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract.

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232

U-234
U-235

U-238

3.021E-16
4 .012E-09

8.864E-21

5.622E-05

0. 000E+00

0.000E+00

1. 556E-05
2.881E-04

3. 781E-08

1.324E-10
3.098E-07

0.0000
0.0000
0. 0000
0. 0005
0.0000
0. 0000
0.0001
0.0025

0 .0000
0.0000
0 .0000

0. 00OE+00
0. OOOE+00

0.OOOE+00

0.OOOE+00
0. OOOE+00
0. OOOE+00
O. OOOE+00
0. 000E+00

0. OOOE+00

O. OOOE+00
0. OOOE+00

0. 0000
0. 0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0. 0000

0.OOOE+00
0.000E+00

0.OOOE+00

0.OOOE+00
0.OOOE+00

0.000E+00

0.OOOE+00

0.OOOE+00

0. 000E+00
0.000E+00
0.OOOE+00

0.000E+00

0.0000
0. 0000
0. 0000
0.0000
0 .0000
0.0000
0. 0000
0. 0000
0.0000
0.0000
0 . 0000

0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.COOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0 .00
0.00
0.00
0.00
0 .00
0.00
0,00
0 .00
0.00
0 .00

0.00Total 3.603E-04 0.0031 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 0000

0. 0000

0. 0000

0. 0000

0.0000

0 . 0000
0. 0000

0. 0000

0 . 0000
0 .0000

0 .0000

0.000E+00

0. OOOE+00
O.OOOE+00
0.000+00

0. OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
O.OOOE+00
O.OOOE+00
0. OOOE+00

0. 0000
0.0000
0.0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000

0. OOOE+00
O.OOOE+00
O.OOOE+00
O. OOOE+00
O.OOOE+00
0. OOOE+00
0. OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.000E+00

0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

1.292E-10 0.0000

1.148E-01 0.9964
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

5.386E-05 0.0005

O.OOOE+00 0.0000

1.149E-01 0.9969

0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0. 00
0.00

0.00Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

,Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.0OOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio- -

Nuclide mrem/yr. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.. mre

Ac-227

Pa-231

Pb-210

Ra-226
Ra-228

Th-228

Th-230

Th-232

U-234

U-235

.U-238

3.045E-18 0.0000

2.761E-08 0.0000

3.567E-22 0.0000

1.982E-04 0.0008

0.OOOE+00 0.0000

0.OOOE+00 0.0000

8.519E-05 0.0003

1.091E-03 0.0045

2.982E-07 0.0000

1.443E-09 0.0000

1.544E-06 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OO0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000- 0.00
0.00OE+00 0.0000 0.00

Total 1.376E-03 0.0056 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant

Radio- -.

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000
Pa-231 0.OOOE+00 0.0000
Pb-210 0.OOOE+00 0.0000
Ra-226 0.OOOE+00 0.0000
Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 0.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000
U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000
U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract..

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00. 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr- fract.. mre

1.684E-13 0.0000 0.00

1.024E-01 0.4185 0.00

0.000E+00 0.0000 0.00

1.293E-01 0.5284 0.00
0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.00

1.108E-02 0.0453 0.00

0.000E+00 0.0000 0.00

9.379E-06 0.0000 0.00

5.133E-04 0.0021 0.00

1.701E-09 0.0000 0.00

2.433E-01 0.9944 0.00

'Sum of all water independent and dependent pathways.

) I)
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Nuclide mrem/yr fract.

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227

Pa-231
Pb-210
Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

3. 070E-20
1. 900E-07

1.436E-23

6. 989E-04
0. OOOE+00

0. 00OE+00
4.294E-04

4.148E-03

1. 987E-06

1.530E-08

7. 697E-06

0. 0000
0.0000
0.0000
0.0031
0.0000
0.0000
0.0019

0.0184
0. 0000
0.0000
0.0000

0.OOOE+00

0.000E+00
0.00OE+00
0. 000E+00

0. 000E+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.00OE+00

0.0000
0. 0000
0.0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000

0. OOOE+00
0.OOOE+00

0.OOOE+00
0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0. 00OE+00

0.OOOE+00

0.OOOE+00

0 . 0000
0 .0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.OOOE+00

0.OOOE+00
0.OOOE+00

0.OOOE+00

0.00OE+00

0.00OE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000
0. 0000

0. OOOE+00

0.000E+00
0. 00OE+00

0.OOOE+00

0.00OE+00

0.00OE+00

0.000E+00

0.00OE+00
0. 00OE+00

0. 00OE+00

0. 00OE+00

0.000OE+00

0.0000
0. 0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000

0. 0000

0 .00
0.00
0 .00
0.00
0.00
0. 00
0.00
0.00
0 .00
0 .00
0 .00

0.00Total 5.286E-03 0.0234 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 9.000E+02 years

Water Dependent Pathways

Water Fish

Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227

Pa-231

Pb-210
Ra-226
Ra-228

Th-228
Th-230

Th-232
U-234

U-235
U-238

0. OOOE+00

0. OOOE+00

0. OOOE+00
0. OOOE+00

0. OOOE+00
0.OOOE+00
o.000E+00
0.OOOE+00

0.OOOE+00

0.OOOE+00
0. 00OE+00

0.0000
0.0000

0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000

0. OOOE+00
O. OOOE+00
O.OOOE+00
O.OOOE+00
0. OOOE+00
O. OOOE+00
O. OOOE+00
O.OOOE+00
O.OOOE+00
O. OOOE+00
O. OOOE+00

0.0000

0. 0000

0. 0000
0. 0000

0.0000
0. 0000
0. 0000

0. 0000

0.0000

0.0000
0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOCE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O .OOOE+00
O.OOOE+00
O.OOOE+00
O. OOOE+00
O.OOOE+00
0 . OOOE+00
0 . OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

Plant

mrem/yr fract.

Meat

mrem/yr fract. mre

0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0. 0000
0. 0000

2. 196E-16
9. 132E-02
O.OOOE+00
1.067E-01
0. OOOE+00
O. OOOE+00
2. 122E-02
O. OOOE+00
3. 87$E-05
9.230E-04
1. 336E-08

0. 0000
0. 4051
0. 0000
0.4731
0. 0000
0. 0000
0. 0941
0.0000

0.0002
0.0041
0. 0000

0 .00

0.00

0.00
0.00

0 .00

0 .00

0 .00
0.00
0.00

0.00
0.00

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 2.202E-01 0.9766 0.00

'Sum of all water independent and dependent pathways.

( ( (
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 3.082E-21 0.0000

Pa-231 4.984E-07 0.0000

Pb-210 2.880E-24 0.0000

Ra-226 1.312E-03 0.0060

Ra-228 0.OOOE+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 9.458E-04 0.0043

Th-232 8.106E-03 0.0370

U-234 4.928E-06 0.0000

U-235 4.963E-08 0.0000
U-238- 1.719E-05 0.0001

Total 1.039E-02 0.0475

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000-
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00

*0.00,
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides,(i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+03 years

Water Dependent Pathways

-Water Fish
Radio-
Nuclide mrem/yr fract. mrem/yr fract.

Radon Plant

mrem/yr fract. mrem/yr fract.

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000

Pb-210 0.000E+00 0.0000
Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
.0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.. mre

7.930E-18 0.0000 0.00
8.626E-02 0.3943 0.00

4.524E-15 0.0000 0.00

9.569E-02 0.4374 0.00

-0.000E+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

2.527E-02 0.1155 0.00

0.000E+00 0.0000 0.00

5.906E-05 0.0003 0.00
1.111E-03 0.0051 0.00

2.744E-08 0.0000 0.00

2.084E-01 0.9525 0.00

*Sum of all water independent and dependent pathways.
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

Mi) lj) Fraction* t-

Ac-227 Ac-227 1.OOOE+00

DSR(j,t) (mrem/yr)/(pCi/g)
O.OOOE+00 l.OOOE+00 l.OOOE+01 l.OOOE+02 3.000E+02 S.OOOE+02 7.OOOE+02 9.0

3.701E-12 3.617E-12 2.941E-12 3.716E-13 1.238E-08 1.615E-11 2.106E-14 2.7

Pa-231

Pa-231

Pa-231

Pa-231 1.OOOE+00

Ac-227 1.OOOE+00

ZDSRtj)

4.285E-13 4.326E-13 4.715E-13 1.115E-12 7.554E-12

O.OOOE+00 1.170E-13 1.107E-12 9.115E-12 4.167E-06

4.285E-13 5.496E-13 1.578E-12 1.023E-11 4.167E-06

1.415E-02
2.029E-04

1.435E-02

1.262E-02 1.1

1.809E-04 1.6

1.280E-02 1.1

Pb-210 Pb-210 1.000E+00 1.499E-19 1.475E-19 1.276E-19 3.007E-20 1.210E-21 4.870E-23 1.960E-24 7.8

Ra-226

Ra-226
Ra-226

Ra-226 1.OOOE+00
Pb-210 l.OOOE+00

ZDSR(j)

1.323E-08

O.OOOE+00
1.323E-08

1.332E-08

4. 655E-21
1.332E-08

1.410E-08 2.485E-08

4.637E-20 6.122E-19

1.410E-08 2.485E-08

8.762E-08

1. 132E-17
8.762E-08

3.089E-07

1.993E-16
3.089E-07

2.299E-04 1.9

4.815E-04 3.9
7.114E-04 5.8

Ra-228
Ra-228
Ra-228

Ra-228 1.000E+00

Th-228 1.OOOE+00
ZDSR(j)

2.733E-09 2.440E-09
O.OOOE+00 1.584E-08

2.733E-09 1.828E-08

8.795E-10
2.400E-08

2.488E-08

3.256E-14
8.812E-13
9.138E-13

4.623E-24
9. 969E-23

1.043E-22

6. 564E-34
1 .128E-32

1.193E-32

9.389E-44 0.0
1.275E-42 0.0

1.369E-42 0.0

Th-228 Th-228 1.OOOE+00 5.517E-08 3.865E-08 1.573E-09 1.955E-23 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

Th-230

Th-230
Th-230

Th-230

Th-232

Th-232
Th-232
Th-232

U-234
U-234
U-234
U-234
U-234

U-235

U-235
U-235
U-235

U-238
U-238
U-238
U-238
U-238
U-238

Th-230
Ra-226
Pb-210
ZDSR(j)

Th-232
Ra-228
Th-228
ZDSR l;)

U-234
Th-230
Ra-226
Pb-210

ZDSR j)

U-235
Pa-231
Ac-227
ZDSR(j)

1.OOOE+00
1.OOOE+00

1.OOOE+00

1. OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00
1.OOOE+00
1.OOOE+00

l.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

3.488E-21 3.545E-21

O.OOOE+00 5.772E-12

0.000£+00 1.014E-24
3.488E-21 5.772E-12

2.624E-23 2.672E-23
O.OOOE+00 3.127E-10

O.OOOE+00 1.035E-09

2.624E-23 1.348E-09

2.568E-22 2.611E-22
O.OOOE+00 3.191E-26
O.OOOE+00 2.599E-17

O.OOOE+00 3.050E-30

2.568E-22 2.599E-17

4.107E-21
6.135E-11

1.059E-22
6. 135E-11

3. 147E-23
2.063E-09

3. 319E-08
3.525E-08

3.042E-22

3.697E-25
2.766E-15

3.2 60E-27
2.766E-15

2.928E-14

1.OOOE-16

I .231E-16
2. 950E-14

1.786E-20
1.129E-09

1. 987E-20
1.129E-09

1.616E-22

5.872E-09

1 .058E-07
1.117E-07

1.399E-21
1.608E-23
5.163E-13
7.248E-24
5.163E-13

8. 669E-14
2.428E-15
1.447E-14
1.036E-13

4. 685E-19
1.316E-08

I .493E-18
1.316E-08

6. 129E-21

2.734E-08
3. 925E-07
4.198E-07

4.152E-20
1.266E-21
1.862E-11

1. 905E-21

1.862E-ll

9.672E-13
5.231E-14
3.425E-09
3.426E-09

1.229E-17

8. 552E-08

5. 076E-17

8.552E-08

2.325E-19
1.273E-07
1.456E-06

1. 583E-06

1.232E-18
5.540E-20
2.078E-10
1.154E-19
2. 078E-10

1.079E-11

6.449E-06
2.826E-07
6.732E-06

3.223E-16 8.4

2.146E-05 4.1

3.988E-05 7.7
6.134E-05 1.1

8.818E-18 3.3
5.926E-07 2.7

5.400E-06 2.0

5.993E-06 2.2

3.657E-17 1.0
2.035E-18 6.8
2.044E-08 8.4

3.273E-08 1.3

5.317E-08 2.2

1.204E-10 1.3

6.307E-05 1.1
1.094E-06 1.8

6.416E-05 1.1

2.595E-14
O.OOOE+00

O.OOOE+00

2.595E-14

2. 627E-14
9.155E-18

1.245E-18
2.628E-14

U-238

U-234
Th-230

Ra-226
Pb-210

ZDSR(j)

1. OOOE+00

1.OOOE+00
1.OOOE+00

l.OOOE+00

1.000E+00

3.068E-11

0.OOOE+00
0. OOOE+00

O.OOOE+00
O.OOOE+00

3.068E-11

3.093E-11

7.403E-28
4. 524E-32

2. 456E-23
2. 165E-36
3.093E-11

3. 325E-11

8. 624E-27
5. 240E-30
2. 616E-20
2.347E-32
3.325E-ll

6.850E-1l
3. 966E-25
2.280E-27
4.918E-17

5.784E-28
6.850E-11

3. 414E-10
3.532E-23
5.389E-25
5.405E-15

5.049E-25
3.414E-10

1.702E-09

1.748E-21
3.930E-23
1. 020E-13
5.337E-23
1.702E-09

8.483E-09 4.2

7.265E-20 2.7
2.022E-21 8.7

4.240E-12 3.8
6.248E-12 4.5
8.493E-09 4.2

_

'Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) - BR

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

( (
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Single Radionuclide Soil Guidelines G(it) in pCi/g

Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nuclide

Mi) t- O.OOOE+00

Ac-227 6.756E+12

Pa-231- ^4.722E+10
Pb-210 7.631E+13

Ra-226 1.889E+09
Ra-228 9.148E+09

Th-228 4.532E+08

Th-230 *2.018E+10

Th-232 1.096E+05

U-234 *6.245E+09

U-235 ^2.160E+06
U-238 *3.360E+05

*At specific activity

1.OOOE+00

6.913E+12

*4 .722E+l0
*7.631E+13

1;877E+09

1.368E+09

6.468E+08

^ 2.018E+10

*1.096E+05

*6.245E+09

^2.160E+06
*3.360E+05

limit

l.OOOE+0l l.OOOE+02

8.501E+12 6.728E+13

*4.722E+10 *4.722E+10

7.631E+13 7.631E+13

1.774E+09 1.006E+09

1.005E+09 2.736E+13

1.590E+10 ^8.192E+14

^2.018E+10 2.018E+10

*1.096E+05 *1.096E+05

*6.245E+09 *6.245E+09

^2.160E+06 ^2.160E+06
*3.360E+05 ^3.360E+05

3.OOOE+02

2.019E+09

6.000E+06

^7.631E+13

2.853E+08

^2.726E+14

*8.192E+14
- 1.899E+09

^1.096E+05

*6.245E+09

^2.160E+06

^3.360E+05

5.OOOE+02

1.548E+12

1.742E+03
^7.631E+13

8.093E+07
^2.726E+14

^8.192E+14

2.923E+08

^1.096E+05

*6.245E+09

^2.160E+06

^3.360E+05

7.OOOE+02 9.000E

^7.230E+13 ^7.230E

1.953E+03 2.190E

*7.631E+13 7.631E

3.514E+04 4.238E

*2.726E+14 *2.726E

*8;192E+14 *8.192E

4.076E+05 2.101E

*1.096E+05. *1.096E
4.702E+08 1.117E

3.896E+05 2.167E

*3.360E+05 *3.360E

Summed Dose/Source Ratios DSR(it) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(it) in pCi/g

at tmin - time-of minimum single radionuclide soil guideline

and at tmax - time.of maximum total dose - 558 ± 1 years -

Nuclide Initial

Mi) (pCi/g)

Ac-227 8.000E+00
Pa-231 8.OOOE+00

Pb-210 1.820E+02
Ra-226 1.820E+02

Ra-228 1.820E+02

Th-228 1.820E+02

Th-230 1.820E+02

Th-232 1.820E+02

U-234 1.820E+02

U-235 8.OOOE+00
U-238 1.820E+02

- - tmin . DSRlitmin).G(itmin) DSR(itmax)
(years)

193.0 . 0.4
478.8-_ 1.0
l.OOOE+03
558 ± 1

4.563 _ 0.009
O.OOOE+000 I
l.OOOE+03
1.OOOE+03
l.OOOE+03
l.OOOE+03
l.OOOE+03

(pCi/g)

4.324E-07: 5.782E+07 2.37QE-12
1.453E-02 1.721E+03 ;1.389E-02

2.486E-17 *7.631E+13 1.925E-23
8.259E-04 3.027E+04 8.259E-04

3.442E-08 7.263E+08 O.OOOE+00

5.517E-08 4.532E+08 O.OOOE+0OO

1.441E-04 1.735E+05 1.508E-05

4.454E-05 *1.096E+05 2.324E-06

3.516E-07 7.111E+07 3.376E-09

1.389E-04 1.800E+05 2.400E-05
9.458E-08 ^3.360E+05 2.709E-09

G(i, tmax)

(pCi/g)

1.055E+13'
1.800E+03

*7.631E+13

3.027E+04
*2.726E+14

*8.192E+14
1.658E+06

*1.096E+05

^6.245E+09

1.042E+06

*3.360E+05

. .. . .

...... .... :; .

. ,; .

,, . 4

. .

*At specific activity limit

)
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Summary : Shieldalloy Storage Pile Recreational Hunter

File : newfield 3004008.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) (i)

Ac-227 Ac-227 1.000E+00

Ac-227 Pa-231 1.OOOE+00

Ac-227 U-235 1.OOOE+00

Ac-227 ZDOSE(j)

Pa-231 Pa-231 1.OOOE+00

Pa-231 U-235 1.OOOE+00

Pa-231 EDOSE(j)

DOSE(j,t), mrem/yr
t- 0.OOOE+00 1.OOOE+00 1.OOOE+01 1.OOOE+02 3.OOOE+02 5.OOOE+02 7.000E+02 9.0

2.960E-11

0.OOOE+00

0.000E+00

2. 960E-ll

3.428E-12

0.OOOE+00
3.428E-12

2.893E-11 2.353E-11

9.363E-13 8.856E-12

9.961E-18 9.897E-16

2.987E-11 3.238E-11

3.461E-12 3.772E-12

7.324E-17 8.003E-16

3.461E-12 3.773E-12

2.972E-12

7.292E-11

1.158E-13

7.601E-1l

8. 921E-12

1 .943E-14

8.941E-12

9. 905E-08

3. 333E-05

2.740E-08

3.346E-05

6.043E-l1

4. 185E-13

6.085E-11

1.292E-10

1.623E-03

2.261E-06

1. 625E-03

1.132E-01

5.160E-05

1.133E-01

1.684E-13 2.1

1.447E-03 1.2

8.756E-06 1.4

1.456E-03 1.3

1.010E-01 9.0

5.046E-04 9.0
1.015E-01 9.0

Pb-210
Pb-210
Pb-210

Pb-210

Pb-210
Pb-210

Ra-226
Ra-226

Ra-226

Ra-226

Ra-226

Ra-228
Ra-228
Ra-228

Th-228
Th-228

Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Pb-210 1.OOOE+00
Ra-226 1.OOOE+00

Th-230 1.OOOE+00

U-234 1.OOOE+00
U-238 1.000E+00

EDOSE(j)

Ra-226 1.000E+00
Th-230 1.OOOE+00

U-234 1.000E+00

U-238 1.OOOE+00

ZDOSE(j)

2.728E-17
0.000E+00
0.OOOE+00

0.OOOE+00

0. OOOE+00
2. 728E-17

2. 409E-06

0.000E+00

0. 00OE+00

0.OOOE+00

2. 409E-06

4.974E-07

0.OOOE+00
4. 974E-07

0.OOOE+00
1. 004E-05

0.OOOE+00

1.004E-05

6.348E-19
0. 00OE+00

0. OOOE+00

6. 34BE-19

2. 684E-17
8.472E-19

1.845E-22

5. 551E-28
0.OOOE+00

2.769E-17

2.424E-06

1 .051E-09

4 .729E-15

4.470E-21
2.425E-06

4. 441E-07

5. 691E-08
5.010E-07

2.883E-06

7.035E-06

1.884E-07

1.011E-05

6. 452E-19

5.808E-24

0.000E+00
6.452E-19

2.323E-17
8.439E-18
1. 927E-20
5.934E-25

0.OOOE+00

3. 169E-17

2.565E-06
1. 117E-08

5.034E-13

4.761E-18
2. 577E-06

1.601E-07

3.755E-07

5.355E-07

4.368E-06
2. 862E-07

6.040E-06
1.069E-05

7. 474E-19

6.728E-23

9. 538E-28
7.475E-19

S. 473E-18

1.114E-16

3.616E-18
1 .319E-21
1 .053E-25
1 .205E-16

4.523E-06

2.055E-07

9.396E-11

8.950E-15

4.728E-06

5.927E-12

1.069E-06
1.069E-06

1. 604E-10

3.558E-21

1 .926E-05

1.926E-05

3.251E-18
2.927E-21

4.150E-25

3.254E-18

2.202E-19
2.060E-15

2.717E-16

3.466E-19

9.189E-23
2. 332E-15

1.595E-05

2.396E-06

3. 390E-09
9. 837E-13

1.835E-05

8.415E-22
4. 975E-06

4.975E-06

1.814E-20

0.OOOE+00

7. 143E-05

7. 143E-05

8. 527E-17

2.305E-19

9.807E-23

8. 550E-17

8.864E-21
3. 627E-14

9.238E-15

2. 100E-17
9.713E-21

4.553E-14

5. 622E-05

1.556E-05

3.781E-08

1.856E-11

7.183E-05

0.OOOE+00

2.316E-05
2.316E-05

0.000E+00

0.OOOE+00

2.650E-04

2. 650E-04

2.236E-15
1.008E-17
7. 153E-21

2 .247E-15

3.567E-22 1.4
8.763E-02 7.2

7.258E-03 1.4

5.956E-06 2.5
1.137E-09 8.2

9.490E-02 8.6

4.185E-02 3.5

3.905E-03 7.5

3.721E-06 1.5

7.717E-10 6.9

4.576E-02 4.2

0.000E+00 0.0
1.079E-04 5.0
1.079E-04 5.0

0.OOOE+00 0.0
0.OOOE+00 0.0
9.829E-04 3.6
9.829E-04 3.6

5.866E-14 1.5
3.705E-16 1.2
3.681E-19 1.5
5.903E-14 1.5

Ra-228 1.000E+00
Th-232 1.000E+00
ZDOSE(j)

Ra-228 1.000E+00

Th-228 1.000E+00
Th-232 1.OOOE+00

ZDOSE(j)

Th-230 1.OOOE+00
U-234 1.OOOE+00
U-238 1.000E+00

ZDOSE(j)

Th-232 Th-232 1.000E+00 4.775E-21 4.863E-21 5.727E-21 2.941E-20 1.115E-18 4.231E-17 1.605E-15 6.0

U-234

U-234

U-234

U-234 1.OOOE+00 4.673E-20
U-238 1.OOOE+00 0.OOOE+00

ZDOSE(j) 4.673E-20

4.753E-20

1.347E-25

4.753E-20

5. 536E-20
1. 569E-24

5. 536E-20

2.54 6E-19

7 .218E-23
2.54 6E-19

7. 556E-18
6. 429E-21

7.562E-18

2 .243E-16

3.181E-19

2.246E-16

6.656E-15 1.9
1.322E-17 5.0

6.669E-15 1.9

U-235 U-235 1.OOOE+00

U-238 U-238 1.OOOE+00

2.076E-13 .2.101E-13 2.342E-13 6.935E-13 7.738E-12 8.634E-11 9.634E-10 1.0

5.584E-09 5.629E-09 6.051E-09 1.247E-08 6.214E-08 3.097E-07 1.544E-06 7.6

BRF(i) is the branch fraction of the parent nuclide.

( (
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Summary : Shieldalloy Storage Pile Recreational Hunter
File : newfield 3004008.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) ' i)
SIj,t), pCi/g

t- O.OOOE+OO 1.OOOE+00 l.OQOE+0l 1.OOOE+02 3.OOOE+02 5.OOOE+02 7.OOOE+02 9.0

Ac-227

Ac-227

Ac-227

Ac-227

Pa-231

Pa-231

Pa-231

Ac-227

Pa-231

U-235

ZS (j) :

Pa-231

U-235

ZS Ej) :

1. OOOE+00

1. OOOE+00

1. OOOE+00

l.000E+00

1.OOOE+00

8.OOOE+00

O.OOOE+00

O.OOOE+00

8.000E+00

8.000E+00

O.OOOE+00

8.000E+00

7.739E+00 5.739E+00 2.889E-01
2.504E-01 2.161E+00 7.087E+00
2.664E-06 2.415E-04 1.125E-02
7.989E+00 7.900E+00 7.387E+00

7.995E+00 7.954E+00 7.555E+00
1.692E-04 1.688E-03 1.645E-02
7.996E+00 7.956E+00 7.571E+00

3.767E-04

6.571E+00

4.053E-02
6.612E+00

6.737E+00

4.665E-02

6.784E+00

4.913E-07
5. 860E+00

6.680E-02
5. 927E+00

6.008E+00

7,358E-02
6. 081E+00

6.407E-10 8.3
5.225E+00 4.6

9.023E-02 1.1
5.316E+00 4.7

5.357E+00 4.7
9.760E-02 1.1

5.455E+00 4.8

Pb-210

Pb-210

Pb-210

Pb-210
Pb-210

Pb-210

Ra-226

Ra-226

Ra-226

Ra-226
Ra-226

Ra-228

Ra-228

Ra-228

Pb-210
Ra-226
Th-230
U-234
U-238

Ra-226
Th-230
U-234
U-238
ZS (i) :

Ra-228
Th-232

ZS(J)

l.OOOE+00

1.OOOE+00
l.OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

1 .OOOE+00

1. OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

1.820E+02

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

1.820E+02

1.820E+02

O.OOOE+00

O.OOOE+00
O.OOOE+00

1. 820E+02

1.820E+02

O.OOOE+00

1.820E+02

1 .764E+02

5.567E+00

1.212E-03

3. 647E-09
2.589E-15

1.819E+02

1.818E+02

7. 881E-02
3.54 BE-07
3. 353E-13

1.819E+02

1. 612E+02

2.066E+01
1.819E+02

1.330E+02
4.832E+01

1.103E-01

3.397E-06

2.446E-l1

1. 814E+02

1. 803E+02

7. 847E-01

3.537E-05

3.34SE-10

1.811E+02

5.424E+01

1.272E+02
1.815E+02

7.910E+00

1.610E+02

5.227E+00

1. 907E-03
1.522E-07

1.742E+02

1.654E+02

7.517E+00

3.437E-03
3.274E-07

1.730E+02

1.005E-03

1.812E+02

1.812E+02

1 .494E-02
1.397E+02

1.843E+0l

2.352E-02

6.234E-06

1.582E+02

1.367E+02

2.054E+01

2. 906E-02

8.434E-06
1.573E+02

3.064E-14

1.812E+02

1.812E+02

2.822E-05 5.331E-08 1.0
1.155E+02 9.544E+01 7.8

2.941E+01 3.846E+01 4.5
6.688E-02 1.282E-01 .2.0
3.093E-OS 8.545E-05 1.7

1.450E+02 1.340E+02 1.2

1. 130E+02

3.127E+01

7.598E-02
3.730E-OS

1. 443E+02

9.344E-25

1.812E+02

1.812E+02

9.336E+01 7.7

4.012E+01 4.7

1.404E-01 2.1
9.790E-05 1.9

1.336E+02 1.2

2.849E-35 0.0
1.812E+02 1.8

1.812E+02 1.8

Th-228

Th-228

Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Ra-228
Th-228
*Th-232
ESCI):

Th-230
U-234
U-238

ES j)

l.OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

1 .OOOE+00

O.OOOE+00

1.820E+02

O.OOOE+00

1.820E+02

1.820E+02

O.OOOE+00

O.OOOE+00

1.820E+02

5.191E+01 7.415E+0l

1.267E+02 4.859E+00

3.393E+00 1.025E+02

1.820E+02 1.816E+02

1.509E-03

3.349E-14
1.812E+02
1.812E+02

1. 818E+02
1. 637E-01
2.321E-05
1.820E+02

4.602E-14 1.403E-24 4.279E-35 0.0
O.OOOE+00 0.OOOE+00

1.812E+02 1.812E+02
1.812E+02 1.812E+02

1.815E+02 1.811E+02
4.906E-01 8.166E-01
2.087E-04 5.793E-04
1.820E+02 1.820E+02

O.OOOE+00 0.0

1.812E+02 1.8
1.812E+02 1.8

1.808E+02 1.8

1.142E+00 1.4
1.134E-03 1.8
1.819E+02 1.8

1.820E+02

1. 638E-03

2.322E-09

1. 820E+02

1.820E+02
1. 638E-02

2.322E-07

1.820E+02

Th-232 Th-232 1.OOOE+00 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

U-234
U-234
U-234

U-234
U3-238
ES CJ)

1.OOOE+OO 1.820E+02

1.OOOE+00 O.OOOE+00

1.820E+02

1.820E+02
S. 160E-04
1.820E+02

1.820E+02
5.160E-03
1.820E+02

1.819E+02
5.159E-02
1.820E+02

1.818E+02 1.817E+02

1.547E-01 2.577E-01

1.820E+02 1.820E+02

1.816E+02 1.8
3.607E-01 4.6

1.819E+02 1.8

U-235 U-235 1.OOOE+00 8.OOOE+00 8.000E+00 8.000E+00 8.000E+00 7.999E+00 7.998E+00 7.998E+00 7.9

U-238 U-238 1.OOOE+00 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

BRFMi) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 767.03 seconds
Total water/soil iteration failures - 558. ) .)
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File newfield 3004004.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

Current I Paramete
Menu | Parameter Value Default Name

+ +
B-1 Dose conversion factors for inhalation, mrem/pCi: I I
B-1 | Ac-227+D | 6.720E+00 | 6.720E+00 | DCF2( 1)
B-1 | Pa-231 | 1.280E.00 | 1.280E+00 j DCF2( 2)
B-1 | Pb-210+D | 2.320E-02 | 2.320E-02 | DCF2( 3)
B-1 | Ra-226+D j 8.600E-03 | 8.600E-03 | DCF2( 4)
B-1 | Ra-228+D | 5.080E-03 | 5.080E-03 | DCF2( 5)
B-1 | Th-228+D 3.450E-01 | 3.450E-01 | DCF2( 6)
B-1 | Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 7)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 8)
B-1 | U-234 | 1.320E-01 | 1.320E-01 | DCF2( 9)
B-1 | U-235+D 1.230E-01 | 1.230E-01 | DCF2(10)
B-1 U-238+D j 1.180E-01 | 1.180E-01 | DCF2(11)

D-1 | Dose conversion factors for ingestion, mrem/pCi:
D-1 Ac-227+D 1.480E-02 | 1.480£-02 | DCF3( 1)
D-1 | Pa-231 | 1.060E-02 | 1.060E-02 | DCF3( 2)
D-1 | Pb-210+D 7.270E-03 | 7.270E-03 | DCF3( 3)
D-1 | Ra-226+D | 1.330E-03 | 1.330E-03 | DCF3( 4)
D-1 | Ra-228+D | 1.440E-03 | 1.440E-03 | DCF3( 5)
D-1 Th-228+D | 8.080E-04 | 8.080E-04 | DCF3( 6)
D-1 | Th-230 5.480E-04 | 5.480E-04 j DCF3( 7)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 8)
D-1 U U-234 2.830E-04 j 2.830E-04 | DCF3( 9)
D-1 | U-235+D | 2.670E-04 | 2.670E-04 | DCF3(10)
D-1 | U-238+D 2.690E-04 | 2.690E-04 | DCF3(11)

D-34 | Food transfer factors: I I
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-05 | 2.000E-05 j RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.OOOE-05 | 2.000E-05 | RTF( 1,3)
D-34 | I I
D-34 j Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.OOOE-02 | RTFC 2,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.000E-03 | 5.000E-03 | RTF( 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 2,3)
D-34 | I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless 1.OOOE-02 1.000E-02 | RTF( 3,1)
D-34 | Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.OOOE-04 | 8.000E-04 | RTF( 3,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.OOOE-04 | 3.000E-04 | RTF( 3,3)
D-34 | I
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 4,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 1.OOOE-03 | RTF( 4,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 1.OOOE-03 | RTFC 4,3)
D-34 | I
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 | l.OOOE-03 | RTFC 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 1.OOOE-03 | RTF( 5,3)
D-34 I I I
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless 1.OOOE-03 | l.OOOE-03 | RTF( 6,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.OOOE-04 1.000E-04 j RTFP 6,2)
D-34 | Th-228+D , milk/livestock-intake ratio, ( L)/(pCi/d) j 5.OOOE-06 | 5.000E-06 | RTF( 6,3)( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

-Dose Conversion Factor (and Related) Parameter Summary (continued)

File: FGR 13 Morbidity

Current
Value

Paramete
NameMenu Parameter Default

1. + 4

D-34
D-34
D-34
D-34
D-34

D-34

D-34
D-34

D-34
D-34
D-34

D-34
D-34

D-34
D-34
D-34

D-34

D-34
D-34

D-5
D-5
D-5

D-5
D-5
D-5

D-5
D-5

D-5

D-5

D-5
D-5
D-5
D-5

D-5
D-5

D-5
D-5
D-5

D-5
D-5
D-5
D-5

D-5
D-5
D-5
D-5

D-5
D-5
D-5

Th-230

Th-230
Th-230

Th-232
Th-232
Th-232

U-234

U-234
U-234

U-235+D
U-235+D

U-235+D

U-238+D

U-238+D

U-238+D

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:
Ac-227+D , fish
Ac-227+D , crustacea

Pa-231 , fish
Pa-231 , crustacea

Pb-210+D , fish
Pb-210+D , crustacea

Ra-226+D , fish
Ra-226+D , crustacea

Ra-228+D , fish
Ra-228+D , crustacea

Th-228+D , fish
Th-228+D , crustacea

Th-230 , fish
Th-230 , crustacea

Th-232 , fish
Th-232 , crustacea

U-234 , fish
U-234 , crustacea

U-235+D , fish
U-235+D , crustacea

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

l.OOOE-03

1.OOOE-04
5.000E-06

l.OOOE-03

l.OOOE-04

5.000E-06

2.500E-03

3.400E-04

6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.SOOE-03
3.400E-04
6.OOOE-04

1.500E+01

l.OODE+03

1.OOOE+Ol

l.lOOE+02

3.000E+02

l.000E+02

5.OOOE+01

2.500E+02

5.OOOE+01
2.500E+02

l.OOOE+02

5.OOOEt+02

l.OOOE+02

5.OOOE+02

l.OOOE+02

5.OOOE+02

l.000E+0l
6.OOOE+01

l.000E+01
6.OOOE+01

1.OOOE-03
l.OOOE-04

5.OOOE-06

l.OOOE-03
1.OOOE-04

5. OOOE-0 6

2.500E-03

3.400E-04

6.OOOE-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03

3.400E-04
6. O0E-04

1.500E+O01

1.OOOE+03

1.OOOE+0l

l.100E+02

3.O00E+02
l.000E+02

5.OOOE+01

2.500E+02

5.OOOE+0l

2.500E+02

l.OOOE+02

S.OOOE+02

l.OOOE+02

5.OOOE+02

l.OOOE+02

5.OOOE02

1.000E+01

6.000E+01

1.OOOE+01
6.000E+01

RTF( 7,1)

RTF( 7,2)

RTF( 7,3)

RTF( 8,1)

RTF( 8,2)

RTF( 8,3)

RTF( 9,1)

RTF( 9,2)
RTF( 9,3)

RTF(10, 1)

RTF(10,2)

RTF (10,3)

RTF(ll, 1)
RTF (11, 2)

RTF(11,3)

BIOFAC( 1
BIOFAC( 1

BIOFACI 2
BIOFAC( 2

BIOFACI 3
BIOFAC( 3

BIOFAC( 4

BIOFAC( 4

BIOFAC( 5

BIOFAC( 5

BIOFAC( 6

BIOFAC( 6

BIOFAC( 7

BIOFAC( 7

BIOFAC( 8

BIOFAC( 8

BIOFAC( 9

BIOFAC( 9

BIOFAC(10

BIOFAC(109' and mollusks 9
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Summary: Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

4

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

Menu I Parameter
I
I
I

Current I
Value I

I Paramete
Default I Name

I1
I I Ii

D-5 I U-238+D , fish i 1.000E+01 I 1.000E+01 i BIOFAC(1l
D-5 I U-238+D , crustacea and mollusks I 6.000E+01 I 6.000E+01 I BIOFAC(11

K (



RESRAD, Version 6.22 T4 Limit - 0.5 year 09/30/2005 08:57 Page 5

Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD -

Site-Specific Parameter Summary

Menu Parameter
User

Input Default
Used by RESP

(If different from u
-+ + 4 .4

R011

R011

R011
R011

R011

R011

R011

R011

R011

R011

R011

R011

R011
R011

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012
R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R012

R013

R013

R013

R013

R013

R013

R013

R013

R013
R013

R013

R013

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times

Times

Times

Times

Times

Times

Times

Times
Times

for calculations
for calculations
for calculations
for calculations
for calculations
for calculations
for calculations
for calculations
for calculations

(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)

Initial principal radionuclide
Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide
Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide
Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater
Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(pCi/g)
.(pCi/g)
(pCi/g)

(pCi/g)

(pCi/g)
(pCi/g)

(pCi/L)

(pCi/L)

(pCi/L)
IpCi/L)

IpCi/L)

(pCi/L)

(pCi/L)

(pCi/L)

CpCi/L)

(pCi/L)

(pCi/L)

Ac-227
Pa-231
Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232
U-234

U-235

U-238
Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

1.823E+04
2.800E+00

not used

2.500E+01

O.OOOE+00

l.OOOE+00

l.OOOE+01

l.OOOE+02
3.OOOE+02

5.OOOE+02

7.000E+02
9.OOOE+02

l.OOOE+03

not used

8.000E+00

8.OOOE+00

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02
1.820E+02

1.820E+02

8.OOOE+00
1.820E+.02

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

l.OOOE+OO

not used
4.600E-04

2.800E+00

4.600E-05

4.OOOE-01

2.000E-01
2.OOOE+03

2.880E+00

4.250E+00

not used

6.250E-01

l.OOOE+04

2.000E+00

l.OOOE+02

2.500E+01

O.OOOE+0O

l.OOOE+00

3.00OE+00

1 .OOOE+01

3.000E+01
l.OOOE+02

3.OOOE+02
l.OOOE+03

O.OOOE+00

O.OOOE+O 00

O.OOOE+00
O.OOOE+00

O.OOOE+00
O.OOOE+OO

O.OOOE+00

O.OOOE+0O

O.OOOE+OO
0. OOOE+00

0.00E+OO

O.OOOE+OO
O.OOOE+00

O.OOOE+OO|

O.OOOE+00

O.OOOE+00

O.OOOE+00O

0.OOOE+OO

O.OOOE+0O|

O.OOOE+00

O.OOOE+ 00

O.OOOE+00

O.OOOE+00

O.OOOE+00

Cover depth Cm)

Density of cover material Cg/cm**3)
Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm^*3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity
Contaminated zone hydraulic conductivity Im/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air Ig/m*3)

Evapotranspiration coefficient

O.OOOE+00

1.500E+00
l.OOOE-03

1.500E+00
l.OOOE-03

4.OOOE-01
2.000E-01
l.OOOE+O1

5.300E+00

2.000E+OO

8.000E+OO

5.OOOE-01

9
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File newfield 3004004.RAD

Site-Specific Parameter Summary (continued)

I User I I Used by RESP
Menu | Parameter | Input | Default j (If different from u

R013 Precipitation (m/yr) 1.050E+00 1.OOOE+00 |
R013 Irrigation (m/yr) |O.OOOE+00 2.OOOE-01 |
R013 | Irrigation mode | overhead | overhead |
R013 | Runoff coefficient | 4.500E-01 | 2.000E-01 |
R013 | Watershed area for nearby stream or pond (m--2) not used | l.OOOE+06
R013 | Accuracy for water/soil computations not used | 1.000E-03

R014 | Density of saturated zone (g/cm-3) not used 1.500E+00 |
R014 | Saturated zone total porosity not used | 4.000E-01 |
R014 Saturated zone effective porosity not used | 2.000E-01 |
R014 | Saturated zone field capacity | not used | 2.000E-01 |
R014 | Saturated zone hydraulic conductivity (m/yr) | not used 1.OOOE+02 |
R014 j Saturated zone hydraulic gradient j not used | 2.OOOE-02 |
R014 | Saturated zone b parameter | not used j 5.300E+00 |
R014 | Water table drop rate (m/yr) not used | l.OOOE-03 |
R014 | Well pump intake depth (m below water table) not used | 1.OOOE+01 |
R014 Model: Nondispersion (ND) or Mass-Balance (MB) not used | ND
R014 | Well pumping rate (m-*3/yr) not used | 2.500E+02 |

R015 | Number of unsaturated zone strata | not used I 1 _
R015 | Unsat. zone 1, thickness (m) not used | 4.000E+00 |
R015 | Unsat. zone 1, soil density (g/cm-3) not used | l.500E+00 |
R015 | Unsat. zone 1, total porosity not used | 4.000E-01 |
R015 | Unsat. zone 1, effective porosity not used | 2.000E-01 |
R015 | Unsat. zone 1, field capacity not used | 2.000E-01
R015 Unsat. zone 1, soil-specific b parameter not used | 5.300E+00
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.OOOE+01 |

R016 | Distribution coefficients for Ac-227 l l
R016 Contaminated zone (cm"3/g) | 2.000E+01 | 2.OOOE+01 |
R016 | Unsaturated zone 1 (cm'3/g) not used | 2.OOOE+01 |
R016 | Saturated zone (cm-3/g) not used | 2.000E+01 |
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 1.376E-03
R016 I Solubility constant | O.OOOE+00 O.OOOE+00 | not used

R016 Distribution coefficients for Pa-231 l l l
R016 | Contaminated zone (cm-3/g) | 5.000E+01 | 5.OOOE+01
R016 Unsaturated zone 1 (cm-3/g) not used | 5.000E+01 |
R016 | Saturated zone (cm**3/g) | not used | 5.000E+01 |
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 5.517E-04
R016 Solubility constant | O.OOOE+0|00 O.OOOE+00 | not used

R016 | Distribution coefficients for Pb-210 l l
R016 | Contaminated zone (cm"3/g) 1.OOOE+02 1.OOOE+02 |
R016 | Unsaturated zone 1 (cm-*3/g) not used | 1.OOOE+02 |
R016 | Saturated zone (cm--3/g) | not used 1.OOOE+02
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 2.760E-04
R016 | Solubility constant | O.OOOE+00 O.OOOE+00 | not used

( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Site-Specific Parameter Summary (continued)

User
Input

Used by RESP

(If different from uMenu Parameter Default

R016

R016

R016
R016

R016

ROl6

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm-*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-228

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*!3/g)

Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

| Distribution coefficients for Th-228

Contaminated zone (cm**3/g)
Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-230

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cmr*3/g)

Saturated zone (cmr*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-232

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm-*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

5.300E+01
not used
not used
O.OOOE+00
|O.OOE+OO

5.300E+01
not used
not used

| O.OOOE+00
O.OOOE+00

| 5.201E+04
not used
not used

| O.OOOE+OO
| O.OOOE+00

5.201E+04
not.used
not used

| O.OOOE+0O
O.OOOE+00

5.201E+04
not used
not used
O.OOOE+OO
0O.OOOE+O0

7.036E+04
not used
not used
O.OOOE+00
O.OOOE+00

7.036E+04
not used
not used
|O.OOOE+00
O.OOOE+0O

7.OOOEt01.
7.000E+01
7.000E+01|
|0.000E+01
O.OOOE+0O
| .OOOE+OO

7.000E+01

7.00OtOEl0
7.00OE+01

|.000E+00

O.OOOE+00

6. 000E+04

6. 000E+04

6. 00OE+04
.0. 000OE+00
0O.OOOE+00

6.000E+04

6.000E+04
6.000E+04

O.OOOE+00

O.OOOE+00

6.OO0E+04

6.00OE+04.|
6.000E+04

0O.OOOE+00

O.OOOE+00

5.000E+01

5.OOOE+01

5. OOOE+01
0O.OOOE+00

0O.OOOE+ 00

5.OOOE+O1

5. 00OE+01

5.OOOE+01 |

0. O0OOE+00
0O.OOOE+ 00

5.205E-04
not used

___

* 5.205E-04
. not used

.311E-07
not Used

5. 311E-07
not used

5.311E-07
not used

3. 926E-07

not used

3.926E-07
not used

Distribution coefficients for U-235
Contaminated zone (cm 3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm^3/g)

Leach rate (/yr)
Solubility constant

)
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Site-Specific Parameter Summary (continued)

User

Input Default

Used by RESP
(If different from uMenu Parameter

i I I I
R016
3016

R016
R016

R016

3016

R017

R017

R017

R017

R017

R017

R017
R017

R017
R017

3017
R017

R017
3017 7
R017

R017
R017

R017
R017

R017

R017

R017
R017
R017

R017

R017 7
R017

R017

R017

R017

3017

R017

R017
R017

R018

R018

R018

3018

R018
R018

R018

Distribution coefficients for U-238

Contaminated zone (cm*"3/g)
Unsaturated zone 1 (cm-3/g)
Saturated zone (cm-'3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m"3/yr)

Mass loading for inhalation (g/m**3)
Exposure duration

Shielding factor, inhalation
Shielding factor, external gamma

Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS - -1)

Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius {m), ring 4:

7. 036E+04

not used

not used
0. OOOE+0O

|0. 000 E+00
|O .OOOE+OO

8.400E+03

3.000E-05

3.000E+01
4.OOOE-O1

not used
0.000E+00

I 2.190E-01
|not used

not used

not used
Inot used
Inot used

5.OOOE+01
5.000E+01

5.000E+01

0.000E+00
0. OOOE+00

8.400E+03

1.OOOE-04
3.000E+01

4. OOOE-01
7. 000E-01

5. OOOE-01

2.500E-01

1.OOOE+00

5.000E+01

7.071E+01

0.000E+00

0.000E+00
0. 00OE+00

0. 00OE+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.00OE+00

0.000E+00

3. 926E-07

not used

0 w c
_ _

>0 shows circular

Outer annular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular

radius

radius

radius

radius

radius
radius

radius

radius

(m),

(m),

(m),

(m),

(mi),
(m),

(m),

(m),

ring 5:

ring 6:
ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

Fractions

Ring 1

Ring 2

Ring 3

Ring 4
Ring 5

Ring 6

Ring 7
Ring 8

Ring 9
Ring 10

Ring 11
Ring 12

of annular areas within AREA:

not used
not used
not used
not used
not used
not used
not used
not used

not used
not used
not used
not used
not used

Inot used
Inot used
not used

Inot used
Inot used

not used
I not used

1.000E+00
2.732E-01
O. OOOE+00
O. OOOE+00
O.OOCE+OC
O. OOOE+00
O.OOOE+00
0. OOOE+00
O. OOOE+00
O.OOOE+00
O.OOOE+00
0. OOOE+00

1. 600E+02
1.400E+01
9.200E+01
6.300E+01
5. 400E+00
9.OOOE-01

| 3.650E+01

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)
Meat and poultry consumption (kg/yr)
Fish consumption (kg/yr)
Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

not
not
not
not
not
not
not

used
used
used
used
used
used
used
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Summary Shieldalloy Storage Pile Industrial Worker Controls Fail
File newfield 3004004.RAD

Site-Specific Parameter Summary (continued)

| | User l Used by RESR
Menu Parameter | Input I Default I (If different from u

R018 Drinking water intake (L/yr) | not used | 5.100E+02
R018 Contamination fraction of drinking water I not used | 1.OOOE+00 I ---
R018 | Contamination fraction of household water not used | l.OOOE+00
R018 Contamination fraction of livestock water not used | 1.OOOE+O0 |
R018 Contamination fraction of irrigation water not used | l.OOOE+00 |
R018 Contamination fraction of aquatic food | not used | 5.000E-01
R018 Contamination fraction of plant food not used |-1 1 ---
R018 Contamination fraction of meat not used 1-1 _
R018 Contamination fraction of milk not used |-1 _

I . l s l I
R019 | Livestock fodder intake for meat (kg/day) not used | 6.800E+01 |
R019 | Livestock fodder intake for milk (Lkg/day) not used | 5.500E+01 |
R0l9 | Livestock water intake for meat {L/day) |not used |5.OOOE+0l | -
R019 Livestock water intake for milk CL/day) I not used I 1.600E+02 | ---
R019 | Livestock soil intake (kg/day) not used | 5.OOOE-01 |
R019 | Mass loading for foliar deposition (g/m**3) not used | l.OOOE-04 |
R019 Depth of soil mixing layer (m) | 1.500E-O1 | 1.500E-01 |
R019 Depth of roots (m) not used | 9.000E-01 |
R019 Drinking water fraction from ground water | not used | 1.000E+00
R019 Household water fraction from ground water not used | l.OOOE+O0 |
R019 | Livestock water fraction from ground water | not used | l.OOOE+00 |
R019 | Irrigation fraction from ground water not used | l.OOOE+00 |

R19B | Wet weightcrop yield for Non-Leafy (kg/m**2) I not used. I 7.000E0l|.-
R19B | Wet weight crop yield for Leafy (kg/m**2) I not used I l.500E+00.|
R193 | Wet weight crop yield for Fodder, (kg/m*12) not used | 1.100E+00 | ---
R19B Growing Season for Non-Leafy (years) not used- 1.700E-01 |
R19B Growing Season for Leafy (years) | not used 2.500E-01
R19B Growing Season for Fodder (years) not used 8.000E-02 |
R19B | Translocation Factor for Non-Leafy not used 1.OOOE-01 |
R19B Translocation Factor for Leafy not used | l.OOOE+00 | --

R19B Translocation Factor for Fodder not used 1.000E+00 |
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01
R193 Dry Foliar Interception Fraction for Leafy not used | 2.500E-01 |
R19B Dry Foliar Interception Fraction for Fodder not used | 2.500E-01 |
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 |
R19B | Wet Foliar Interception Fraction for Leafy not used | 2.500E-01 |
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 |
R193 Weathering Removal Constant for Vegetation not used | 2.000E+01 |

I .I
C14 | C-12 concentration in water (g/cm-3) | not used | 2.OOOE-05 |
C14 | C-12 concentration in contaminated soil (g/g) not used | 3.000E-02 |
C14 | Fraction of vegetation carbon from soil, not used | 2.000E-02 |
C14 Fraction of vegetation carbon from air | not used | 9.800E-O1 |
C14 | C-14 evasion layer thickness in soil (m) not used | 3.000E-01 |
C14 C-14 evasion flux rate from soil (l/sec) not used | 7.000E-07 |
C14 | C-12 evasion flux rate from soil (1/sec) not used | l.OOOE-10 |
C14 Fraction of grain in beef cattle feed not used | 8.000E-01 |
C14 | Fraction of grain in milk cow feed . not used | 2.000E-01 |
C14 DCF correction factor for gaseous forms of C14 not used | 8.894E+01

9. 9 D
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File newfield 3004004.RAD

Site-Specific Parameter Summary (continued)

I User I l Used by RESP
Menu | Parameter j Input | Default | (If different from u

STOR | Storage times of contaminated foodstuffs (days): I
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 |
STOR | Leafy vegetables | 1.OOOE+00 | 1.000E+00 |
STOR| Milk | 1.000E+00 | 1.000E+00
STOR| Meat and poultry | 2.000E+01 | 2.000E+01
STOR | Fish | 7.000E+00 | 7.000E+00
STOR Crustacea and mollusks | 7.000E+00 | 7.OOOE+00 |
STOR | Well water | 1.000E+00 1.000E+00 |
STOR | Surface water | 1.OOOE+00 1.000E+00

STOR | Livestock fodder | 4.500E+01 | 4.500E+01

R021 Thickness of building foundation (mi) not used | 1.500E-01 |
R021 Bulk density of building foundation (g/cm"3) | not used | 2.400E+00 |
R021 j Total porosity of the cover material not used 4.000E-01 |
R021 | Total porosity of the building foundation | not used | 1.000E-01
R021 | Volumetric water content of the cover material | not used 5.000E-02 |
R021 | Volumetric water content of the foundation | not used | 3.000E-02 |
R021 | Diffusion coefficient for radon gas (m/sec): I
R021 | in cover material not used | 2.000E-06 |
R021 in foundation material not used | 3.000E-07 |
R021 in contaminated zone soil | not used | 2.000E-06 |
R021 j Radon vertical dimension of mixing (m) not used | 2.000E+00 |
R021 | Average building air exchange rate (l/hr) | not used 5.000E-01 |
R021 | Height of the building (room) (m) not used | 2.500E+00 |
R021 Building interior area factor not used | 0.000E+00 |
R021 | Building depth below ground surface (m) I not used 1-1.000E+00 1
R021 Emanating power of Rn-222 gas | not used | 2.500E-01
R021 j Emanating power of Rn-220 gas not used | 1.500E-01 |

TITL | Number of graphical time points | 32 | -- _ |

TITL | Maximum number of integration points for dose | 1 I ___ _
TITL | Maximum number of integration points for risk 1 I _

Summary of Pathway Selections

Pathway | User Selection

1 -- external gamma j suppressed

2 -- inhalation (w/o radon)| active
3 -- plant ingestion | suppressed

4 -- meat ingestion I suppressed

5 -- milk ingestion | suppressed

6 -- aquatic foods | suppressed
7 -- drinking water suppressed
8 -- soil ingestion I suppressed
9 -- radon | suppressed
Find peak pathway doses | active

(
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004:RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:

Cover Depth:

18228.00 square meters
2.80 meters
1.00 meters

Ac-227

Pa-231
Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235
U-238

8.OOE+00

8.000E+00

1.820E+02

1.820E+02

1.820E+02

1.820E+02
1.820E+02

1.820E+02

1.820E*02

8.000E+00

1.820E+02

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time, t),

t (years): 0.OOE+00 1.000Et00 1.000E+01 1.OOOE+02 3.OODE+02 5.OOOE+02 7.OOOE+02 9.OOOE+02

TDOSE(t): 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+0D 0.OOOE+00 0.OOOE+00

M(t): 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OD0E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00

Maximum TDOSE(t): 0.OOOEtOO mrem/yr at t - 0.OOOE+00 years

,D ) )
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation

Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Radon Plant Meat

Ac-227
Pa-231

Pb-210
Ra-226

Ra-228

Th-228

Th-230
Th-232
U-234

U-235

U-238

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
.0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 .00Total O.OOOE+CO 0.0000 O.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234
U-235

U-238

Total

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOEt00 0.0000

mrem/yr fract. mre

O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00
0.00
0.00

0 .00
0.00

0.00

0 .00
0 .00
0.00

0 .00

0.00

0.00O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.OOOE+00 0.0000

'Sum of all water independent and dependent pathways.

(
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000
Ra-228 0.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000
Th-230 0.000E+00 0.0000
Th-232 0.OOOE+00 0.0000
U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000
U-238 0.000E+00 0.0000

Total 0.OOOE+00 0.0000

Inhalation Radon Plant

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00. 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract. mre

0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.000E+00 0.0000 -0.00

0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00

0.000E+00.0.0000 0.00
0.000E+00.0.0000 0.00

0.000+E00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Dependent Pathways

Water
Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000
Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000
Th-228 0.000E+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.000E+00 0.0000
U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000
U-238 0.000E+00 0.0000

Total O.OOOE+00 0.0000

Fish Radon Plant Meat

mrem/yr fract.

0.000+E00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000Et00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

9
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon
Radio-

Plant Meat

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000
Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0 .00
0 .00
0 .00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - l.OOOE+0l years

Water Dependent Pathways

Water Fish Radon

Radio-

Plant Meat

Nuclide

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228
Th-228

Th-230
Th-232

U-234

U-235

U-238

Total

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
C.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

L:
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon

Radio- -

Plant Meat

-Nuclide mrem/yr. fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000
Th-230 0.OOOE+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

mrem/yr fract. . mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00. 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

.mrem/yr fract. imre

0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000. 0.00

Total 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .0.00

Total Dose Contributions TDOSEii,p,t) for Individual Radionuclides (i) and Path

- - As mrem/yr and Fraction of Total Dose At t - 1;000E+02 years

- Water Dependent Pathways

Water Fish Radon

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Plant * Meat

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.000E+00 0.0000
U-235 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0. OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0005E00 0.0000
0.000+E00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr- fract. mre

0.OOOE+00.0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.00OE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00

'Sum of all water independent and dependent pathways.

3
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation
Radio-

Radon Plant Meat

Nuclide mrem/yr

Ac-227 0.000E+00
Pa-231 0.000E+00

Pb-210 0.000E+00

Ra-226 0.000E+00

Ra-228 0.OOOE+00

Th-228 0.000E+00

Th-230 0.000E+00
Th-232 0.000E+00
U-234 0.000E+00

U-235 0.000E+00
U-238 0.000E+00

fract.

0.0000
0.0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0. 0000
0. 0000
0.0000
0. 0000

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0. 000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.OOOE+00

0. 000E+00

0. 0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000

O.OOOg+00
0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00
0.000E+00

0.000E+00

0. 000E+00
0.000E+00

0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0. COCO
0. 0000
0. 0000
0.0000

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.00OE+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

0.0000
0. 0000

0. 0000
0.0000
0. 0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides li) and Path
As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235
U-238

0.000E+00

0.OOOE+00

0.000E+00

0.000+E00

0.000E+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0. 0000

0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract. mrem/yr fract.

0.000E+00

0.000E+00
0.000E+00

0. OOOE+00
O.OOOE+00
0.000E+00

0.000E+00

O.OOOE+00
O.OOOE+00
0.000E+00
0.000E+00

0. 0000
0.0000
0. 0000

0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0. 0000

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. OOOE+00
0. OOOE+00
O.OOOE+00
0.000E+00

0.000E+00
0.000E+00

O.OOOE+00

0. 0000

0. 0000
0. 0000

0. 0000

0. 0000
0. 0000

0. 0000

0. 0000

0. 0000
0. 0000

0. 0000

mrem/yr fract.

O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0005+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0 .00

0.00Total 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 0.000+00 0.0000

'Sum of all water independent and dependent pathways.

(
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

-Ground Inhalation Radon Plant

Radio-

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000
Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.000E+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000
Th-230 0.000E+00 0.0000

Th-232 O.OOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000
U-238 . 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.O0OE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
O.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract. mre

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 -0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path

- As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio- -

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.OOOE+00 0.0000
Pb-210 0.OOOE+00 0.0000
Ra-226 0.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 0.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000
U-238 0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract. :mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00.
0.00
0.00
0.00
0.00
0.00
0.00

Total 0.OOOE+00 0.0000 0.0OOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.00

*Sum of all water independent and dependent pathways.

0 I)
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Summary Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water. Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227

Pa-231
Pb-210

Ra-226
Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00

0.00

0.00

0.00

0.00

0.00

0 .00
0.00

0.00

0.00

0.00

0.00Total 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Dependent Pathways

Water Fish

Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234
U-235

U-238

Total

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.000E+00 0.0000
O.000E+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0 .00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00

0.00

'Sum of all water independent and dependent pathways.

( ( (
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Summary Shieldalloy Storage Pile Industrial Worker Controls Fail

File newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ui) and Path

As mrem/yr and Fraction of Total Dose At t - 9.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 O.OOOE+00 0.0000
Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000
O..OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+OO 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

.O.OOOE+OO 0.0000

O.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE~i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant Meat

mrem/yr fract.- mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00O.OOOE+00 0.0000 O.OOOE+00 0.0000

*Sum of all water independent and dependent pathways.

9
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) and Path
As mrem/yr and Fraction of Total Dose At t - 1.OOOE+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Inhalation

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail

File : newfield 3004004.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product

(iM (j)

Ac-227 Ac-227

Branch

Fraction^ t-

1.OOOE+00

DSR(J,t) (mrem/yr)/(pCi/g)

O.OOOE+00 l.OOOE+00 l.OOOE+0l l.OOOE+02 3.OOOE+02 5.OOOE+02 7.000E+02 9.0

O.OOOE+O 0. OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+O0 0.0

* Pa-231

Pa-231
Pa-231

Pa-231 l.OOOE+00
Ac-227 l.OOOE+00

_DSR(;)

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O. OOOE+00
0.OOOE+00

O.OOOE+O 0. OOOE+00
0.OOOE+00 O.OOOE+00
O.OOOE+*0O .OOOE+00

0.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

0.OOOE+00 0.OOOE+00

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+O0 0.0

Pb-210 Pb-210 l.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

Ra-226

Ra-226

Ra-226

Ra-228

Ra-228

Ra-228

Ra-226 1.OOOE+00

Pb-210 1.OOOE+00

£DSR (j)

Ra-228 1.OOOE+00

Th-228 1.OOOE+00

£DSR(j)

O.OOOE+00 O.OOOE+00
0.000E+00 0.OOOE+00

O.OOOE+O 0. OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+OO
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+O 0. OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+OO

O.OOOE+00 O.OOOE+00

0.OOOE+00 O.OOOE+00

O.OOOE+00 0.0
O.OOOE+OO 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0
O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00

O.OOOE+00
O.OOOE+00

0.000E+00
0.OOOE+00

O.OOOE+00

Th-228 Th-228 l.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

Th-230

Th-230

Th-230

Th-230

Th-232
Th-232

Th-232

Th-232

U-234

U-234

U-234

U-234

U-234

.-235

U-235

U-235
U-235

Th-230

Ra-226

Pb-210

ZDSR(j)

Th-232

Ra-228

Th-228

ZDSR(j)

U-234

Th-230

Ra-226
Pb-210

EDSR(j)

U-235

Pa-231
Ac-227

ZDSR(j)

l.OOOE+00

1.000E+00
1.OOOE+00

l.OOOE+00

1.OOOE+00

l.OOOE+00

1.OOOE+00

1.OOOE+OO
1.000E+00
1.000E+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

O.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOE+00

O.OOOE+00 .0.OOOE+00 0.OOOE+00

0.000E+00 O.OOOE+O 0. OOOE+00
O.OOOE+00 O.OOOE+00, 0.OOOE+00
O.OOOE+00 O.OOOE+O 0. OOOE+00

O.OOOE+00

0.00OE+00
O.OOOE+00

O . OOOE+00

O.OOOE+0 0.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 0.0

0.OOOE+00..OOOE+OO 0.0
O.OOOE+00 O.OOOE+00 0.0

O.OOOE+O 0. OOOE+00 0. OOOE+00 0.OOOE+OO

O.OOOE+O 0. OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 0.00OE+O 0.0OOOE+00

O.OOOE+O 0. OOOE+00 O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00-0.OOOE+00 0.0
O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

0.OOOE+00

O.OOOE+00
O.OOOE+00
O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00
O. OOOE+00
O.OOOE+00
O.OOOE+OO
O.OOOE+00

0.000E+00
0.OOOE+OO
O. OOOE+00
O. OOOE+00
0.OOOE+00

O. OOOE+O0
O. OOOE+00
O.OOOE+00
O.OOOE+00

O. OOOE+00
O. O00OE+00
O.OOOE+00
O.OOOE+00
0. O00E+00

O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

O.OOOE+00 0.0

O.OOOE+OO 0.0
O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 O.OOOE+OO
O.OOOE+00O .OOOE+OO O.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 O.OOOE+00

U-238
U-238
U-238
U-238
U-238
U-238

U-238
U-234
Th-230
Ra-226
Pb-210
£DSR Ij)

1.OOOE+00

l.OOOE+00
l.OOOE+00

l.OOOE+00

1.000E+00

O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00 0.O00E+00 O.OOOE+00
O.OOOE+O 0. OOOE+00 O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+0 0.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+0O 0.OOOE+00 O.OOOE+O0
O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

0.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

0.OOOE+00 O.OOOE+00 0.OOOE+00 0.0
.OOOE0EOO O.O00E+00 O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00 0.OOOE+00 O.OOOE+0O 0.0
O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) - BR

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Single Radionuclide Soil Guidelines G(it) in pCi/g
Basic Radiation Dose Limit - 2.500E+O1 mrem/yr

Nuclide

(iM t- O.OOOE+00 1.0

Ac-227 *7.230E+13 *7.2
Pa-231 *4.722E+10 *4.7

Pb-210 17.631E+13 *7.6
Ra-226 *9.882E+11 *9.8
Ra-228 *2.726E+14 *2.7
Th-228 '8.192E+14 *8.1

Th-230 2.018E+10 *2.0
Th-232 '1.096E+05 1.0

U-234 *6.245E+09 *6.2
U-235 *2.160E+06 *2.1

U-238 '3.360E+05 *3.3

'At specific activity limit

OOE+00

30E+13

22E+10
31E+13

82E+11
26E+14

92E+14

18E+10
96E+05

45E+09

60E+06
60E+05

1. 000E+01

'7.230E+13

4. 722E+10
*7. 631E+13
*9.882E+11

*2.726E+14
*8 192E+14

*2.018E+10

*1.096E+05

*6.245E+09

2. 160E+06

*3.360E+05

1. OOOE+02

*7.230E+13
*4 722E+10

*7 631E+13

*9.882E+11
*2 726E+14

*8 192E+14

*2.018E+10
*1.096E+05

*6. 245E+09

*2.160E+06
'3.360E+05

3.000E+02

*7.230E+13

*4 .722E+10
7. 631E+13

*9.882E+11

*2 726E+14
*8.192E+14

*2.018E+10

*1.096E+05

*6. 245E+09

^2.160E+06

*3.360E+05

5. OOOE+02

*7.230E+13
*4 722E+10
*7 631E+13

*9.882E+11
*2 726E+14

*8 192E+14

'2.018E+10
*1.096E+05

*6. 245E+09

*2. 160E+06

*3.360E+o5

7.000E+02

*7.230E+13
*4.722E+10

*7.631E+13

*9.882E+ll
*2.726E+14

*8.192E+14

*2.018E+10
*1.096E+05

*6.245E+09

*2.160E+06
*3.360E+05

9.000E

*7.230E

*4.722E

*7.631E

*9.882E

*2.726E
*8.192E

*2 018E
*1.096E

*6.245E

*2.160E

'3.360E
- - - - - - -

Summed Dose/Source Ratios DSR(it) in (mrem/yr)/CpCi/g)

and Single Radionuclide Soil Guidelines G(it) in pCi/g
at tmin - time of minimum single radionuclide soil guideline

and at tmax - time of maximum total dose - O.OOOE+00 years

Nuclide Initial

(i) (pci/g)

Ac-227

Pa-231

Pb-210

Ra-226
Ra-228
Th-228
Th-230

Th-232
U-234

U-235

U-238

8.000E+00
8. 000E+00

1. 820E+02
1.820E+02

1.820E+02

1. 820E+02
1.820E+02

1.820E+02

1.820E+02

8.000E+00

1 .820E+02

tmin
(years)

O.OOOE+00
O.OOOE+00
0. OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O. OOOE+00

(pci/g)

*7 230E+13
*4 722E+10

*7.631E+13

*9.882E+11
*2.726E+14

'8. 192E+14

*2.018E+10

*1.096E+05
*6.245E+09

*2 160E+06

*3.360E+05

DSR(itmin) G(itmin) DSR(itmax) G(itmax)

(pci/g)

O.OOOE+00 '7.230E+13

O.OOOE+00 *4.722E+10
O.OOOE+00 *7.631E+13

O.OOOE+00 *9.882E+11
O.OOOE+00 *2.726E+14

O.OOOE+00 '8.192E+14
O.OOOE+00 *2 018E+10

O.OOOE+00 '1.096E+05

O.OOOE+00 *6.245E+09
O.OOOE+00 *2.160E+06

O.OOOE+00 *3.360E+05

*At specific activity limit

( ( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

Mi) (i)

Ac-227 Ac-227 1.OOOE+00

Ac-227 Pa-231 1.O00E+00

Ac-227 U-235 1.OOOE+00

Ac-227 EDOSE(j)

DOSE(j,t), mrem/yr
t- O.OOE+00 1.OOE+00 1.OOOE+01 1.000E+02 3.000E+02 5.OOE+02 7.000E+02 9.0

Pa-231

Pa-231
Pa-231

Pb-210
Pb-210

Pb-210

Pb-210
Pb-210

Pb-210

Pa-231 1.OOOE+00

U-235 1.OOOE+00
ZDOSE(J)

O.OOOE+00 0.O00E+00

0.OOOE+00 0.O0OE+00

O.OOOE+00 O.OOE+00
0.OOOE+00 0.OOE+00

0.OO0E+00 0.O0OE+00

O.000E+00 0.000E+00
0.O00E+00 0.OOE+00

0.OOE+00 0.O0OE+00
0.000E+00 O.OOOE+00

0.OOOE+00 0.0O0E+00
0.000E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00
O.OOE+00 0.OOOE+00

O.OOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.000E+00
0.000E+00
0.OOOE+00

O.00OE+00
O.000E+00
0.OO0E+00
0.OOOE+00

0.O0OE+00
0.OOOE+00

0.000E+00

0.OOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.000E+00
0.000E+00
0.OOOE+00

0.O0OE+00
0. OOE+00
0.OOOE+00

0.COOE+00
0. OQOE+00
0.OCOE.00
0.OOOE+00

0.OOOE.00
O.CCOE+00
0.00E+C00

0.OCOE+00
0.CCOE+00
0.COOE+00
0.OOOE+00
0.OCOE.00
0. 000E.00

0.000E+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.00OE+00

0.000E+00

0.000E+00

0.O00E+00

0.OOOE+00

0.000E+00

0.OOOE+00

0.O0OE+00
0.00OE+00

Pb-210 1.OOOE+00

Ra-226 1.OOOE+00
Th-230 1.OOOE+00

U-234 1.000E+00
U-238 1.OOE+00
ZDOSE (C)

0.OOOE+00 0.0
0.OOOE+00 0.0
0.OOOE+00 0.0

0.OOOE+00 0.0

0.OOOE+00 0.0
0.OOOE+00 0.0
0.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

0.000E+00 0.0
0.OO0E+00 0.0

0.OOOE+00 0.0
0.000E+00 0.0

0.000E+00 0.0
0.000E+00 0.0

0.OOOE+00 0.0
0.000E+00 0.0

O.OOOE+00 0.0

Ra-226
Ra-226
Ra-226
Ra-226
Ra-226

Ra-226 1.OCOE+00
Th-230 1.OOOE+00

U-234 1.OOE+00

U-238 1.000E+00O

DOOSE(J) .

0.OOOE+00
0.OOOE.00
O.COOE.00
0. OOOE+00
O.OOOE.00

0.OOCE+00
0.OOOE+00
0. COOE.00
0. OOOEO00
0.OCOE+00

0.OOOE.00
O.OOOE.00
0 .OOOE+00
O.OOOE+O0
O .OOOE+00

0.OOOE+00 0.OOOE+00
0.OOOE.00 0.OOOE.00
0.OOOE+00
O. OOOE+00
0. 00OE+00

0 .OOOE+00
0.OOOE+00
O.OCCE.00

0.OOOE+00

0.OOOE+00

0.OOOE+00
0.000E+00

0.00OE+00

Ra-228 Ra-228 1.OOOE.00
Ra-228 Th-232 1.OOOE+00
Ra-228 - E:DOSE (J)

0.OOOE+O0
0. OOOE+00
0.OOOE+00

0.OOOE+00 O.OOOE+00

0.OOOE+00 0.OOOE+00

0.OO0E+00 0.OOOE+00

0.OOOE.00
0 .OOOE+00
0.OCOE+O0

0.000E+00
0. OOOE+00
0.OCOE+00

O *OOOE+00
0.OOOE.00
0. OOCE+00

O.OOOE+00 0.0

0.OOOE+00 0.0
0.OOOE+00 0.0

Th-228
Th-228
Th-228
Th-228

Th-230
Th-230
Th-230
Th-230

Ra-228 1.OOOE+00
Th-228 1.000E+00

Th-232 1.OOOE+00

OOSE(J)

Th-230 1.000E+00
U-234 1.OOOE+O0
U-238 1.OOOE+00

ZDOSE(J)

0.OCOE+00
O.OOOE+00
.0.000E.00
0. 00OE.00

0.OOOE+00
0. OOOE+00
O.OOCE.00
0.000E+O0

O.OOOE+00 0.OOOE+00

O.OOOE+00 0.OOOE+00

0.OOOE+00 0.000E+00

0.OOOE+00 O.OOE+00

O.OOE+00 0.OOOE+00
0.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

0.000E+00 0.OOOE+00

C. OOOE.00
0.OOOE.00
0.OOOE+00
0.OQOE.00

0.OOOE400
0.OOOE+00
0. 00OE+O0
0. OCOE+00

O.OOOE.00
0. OOOE+00
0.OOOE.00
0.OCOE+00

O .OOOE.00
0.OOOE.00
0'.OOCE+00
O.OOOE.00

0.OOOE+00 0.OOE+00 0.0
0.OOOE+00 0.OOOE+00 0.0
0.OOOE+00 0.OOOE+00 0.0
0.OOOE+00 0.000E+00 0.0

0.OOOE+00
0.OOOE+00

0.000E+00

0.OOOE+00

O.OOOE+00 0.0

0.OOOE+00 0.0
O.OOOE+00 0.0

0.OOOE+00 0.0

Th-232 Th-232 1.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.O0OE+00 0.O0OE+00 0.OOE+00 O.OOOE+00 0.0

U-234

U-234

U-234

U-234 1.OOOE+00

U-238 1.OOE+00

LDOSE(J)

0. 000E+00
0.OOCE.O0
0.OOOE.00

O.OOOE+00

0.000E+00
0.OOOE+00

0.OOOE.00
0.OOOE.00
O.OOOE+00

0.OOOE+00
0.OOOE+00
0.OOOE+00

0.OOOE.00
0.OOOE+00
0.OCOE+00

0.000E+00

0.000E+00

0.000E+00

O.OOOE+00 0.0
O.OOOE+00 0.0
O.OOE+00 0.0

U-235 U-235 1.O0OE+00 0.OOOE+00 O.OOE+00 0.OOE+00 O.OOOE+00 O.OOOE+00 0.OOOE+00 0.000E+00 0.0

U-238 1 U-238 1.000E+00 O.OOOE+0O O.OOOE.00 0.CCOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

BRF(i) is the branch fraction of the parent nuclide.
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Sunmary : Shieldalloy Storage Pile Industrial Worker Controls Fail
File : newfield 3004004.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) (i)
S(J..t), pCi/g

1.OOOE+02 3.OOOE+02 5.OOOE+02 7.OOOE+02 9.0t- O.OOOE+00 1.OOOE+00 1.OOOE+01

Ac-227
Ac-221
Ac-227
Ac-227

Ac-227
Pa-231

U-235

ZS(j):

1. OOOE+00
1.000E+00

1.000E+00

8. OOOE+00
0 .OOOE+00
0.OOOE+00
8.000E+00

7.739E400
2. 504E-01
2. 664E-06
7.989E+00

5.739E+00
2.161E+00
2.*415E-04
7.900E+00

2.889E-01

7.087E+00

1.125E-02

7.387E+00

3.767E-04

6.571E+00

4.053E-02

6.612E+00

4.913E-07

5.860E+00

6. 680E-02

5.927E+00

6.407E-10 8.3

5.225E+00 4.6

9.023E-02 1.1

5.316E+00 4.7

Pa-231
Pa-231
Pa-231

Pa-231 1.000E+00

U-235 1.OOOE+00

zS(j):

8.000E+00
O.OOOE+00

8.000E+00

7.995E+00

1. 692E-04

7.996E+00

7. 954E+00

1. 688E-03

7.956E+00

7.555E+00

1.645E-02

7.571E+00

6.737E+00

4.665E-02

6.784E+00

6.00 8E+00

7.358E-02

6.081E+00

5.357E+00 4.7

9.760E-02 1.1

5.455E+00 4.8

Pb-210
Pb-210

Pb-210

Pb-210

Pb-210
Pb-210

Ra-226

Ra-226

Ra-226
Ra-226

Ra-226

Ra-228

Ra-228

Ra-228

Th-228

Th-228

Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Pb-210

Ra-226

Th-230

U-234
U-238

ZS ) :

Ra-226

Th-230

U-234
U-238

ES (j) :

Ra-228

Th-232

Ra-228

Th-228

Th-232

Th-230

U-234

U-238

ZS (j) :

1.00OE+00
1.000E+00

1.OOOE+00

1.000E+00

1.000E+00

1.00OE+00

1.000E+00

1.000E+00
1.000E+00

1.000E+00

1.000E+00

1.000E+00
1.000E+00

1.OO0E+00

1.OOOE+00

1.000E+00

1.000E+00

1.820E+02
0.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
1.820E+02

1.820E+02

O.O0OE+00

O.OOOE+00
0.OOOE+00

1. 820E+02

1.820E+02

O.OOOE+00
1.820E+02

O.OOOE+00
1.820E+02

O.OOOE+00

1. 820E+02

1.820E+02
0. OOOE+00

O.OOOE+00

1.820E+02

1.764E+02
5.567E+00

1.212E-03

3.647E-09
2.589E-15
1.819E+02

1. 818E+02

7.881E-02

3.548E-07
3.353E-13

1. 819E+02

1. 612E+02

2.066E+01
1.819E+02

5.191E+01

1.267E+02

3.393E+00

1.820E+02

1.820E+02

1.638E-03

2.322E-09

1.820E+02

1.330E+02

4.832E+01

1.103E-01

3.397E-06

2.44 6E-11

1.814E+02

1.803E+02

7.847E-01

3.537E-05
3.345E-10

1.811E+02

5.424E+01

1.272E+02

1. 815E+02

7.415E+01

4. 859E+00

1.025E+02

1.816E+02

1.820E+02
1. 638E-02

2.322E-07

1.820E+02

7.910E+00

1.610E+02

5.227E+00
1. 907E-03
1.522E-07
1.742E+02

1.654E+02
7.517E+00
3.437E-03
3.274E-07
1.730E+02

1.005E-03
1.812E+02
1.812E+02

1.509E-03
3.349E-14
1.812E.02
1.812E+02

1.818E+02
1.637E-01
2.321E-05
1.820E+02

1.494E-02 2.822E-05
1.397E+02 1.155E+02

1.843E+01 2.941E+01

2.352E-02 6.688E-02

6.234E-06 3.093E-05

1.582E+02 1.450E+02

1.367E+02 1.130E+02
2.054E+01 3.127E+01

2.906E-02 7.598E-02
8.434E-06 3.730E-05

1.573E+02 1.443E+02

5.331E-08 1.0

9.544E+01 7.8

3.846E+01 4.5

1.282E-01 2.0

8.545E-05 1.7

1.340E+02 1.2

9.336E+01 7.7
4.012E+01 4.7

1.404E-01 2.1
9.790E-05 1.9

1.336E+02 1.2

2.849E-35 0.0

1.812E+02 1.8
1.812E+02 1.8

4.279E-35 0.0

O.OOOE+00 0.0

1.812E+02 1.8

1.812E502 1.8

1.808E+02 1.8

1.142E+00 1.4

1.134E-03 1.8

1.819E+02 1.8

3.064E-14

1.812E+02

1.812E+02

4. 602E-14
O.OOOE+00

1.812E+02

1.812E+02

9.344E-25
1.812E+02

1. 812E+02

1.403E-24
0.OOOE+00

1.812E+02

1.812E+02

1.815&+02 1.811E+02
4.906E-01 8.166E-01

2.087E-04 5.793E-04

1.820E+02 1.820E+02

Th-232 Th-232 1.0000E+0 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

U-234

U-234

U-234

U-234

U-238

ES M ):

1.OOOE+00 1.820E+02

1.000E+00 O.OOOE+00

1.820E+02

1.820E+02

5.160E-04

1.820E+02

1.820E+02

S. 160E-03

1.820E+02

1.819E+02
5.159E-02

1.820E+02

1.818E+02 1.817E+02

1.547E-01 2.577E-01

1.820E+02 1.820E+02

1.816E+02 1.8
3.607E-01 4.6

1.819E+02 1.8

U-235 U-235 1.000E+00

U-238 U-238 1.000E+00

8.000E+00 8.000E+00 8.000E+00 8.OOOE+00 7.999E+00 7.998E+00 7.998E+00 7.9

1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

BRFMi} is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 158.15 seconds

Total water/soil iteration failures - 174. (
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Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

I I Current | j Paramete
Menu | Parameter I Value | Default Name

B-1 | Dose conversion factors for inhalation, mrem/pCi: I I I
B-l | Ac-227+D 6.720E+00 | 6.720E+00 | DCF2( 1)
B-1 Pa-231 1.280E+00 | 1.280E+00 | DCF2( 2)
B-1 | Pb-210+D | 2.320E-02 | 2.320E-02 DCF2( 3)
B-1 Ra-226+D 8.600E-03 | 8.600E-03 | DCF2( 4)
B-1 | Ra-228+D | 5.080E-03 | 5.080E-03 | DCF2( 5)
B-1 | Th-228+D | 3.450E-01 | 3.450E-01 | DCF2( 6)
B-1 Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 7)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 8)
B-1 U U-234 | 1.320E-01 | 1.320E-01 DCF2( 9)
B-1 | U-235+D | 1.230E-01 | 1.230E-01 | DCF2(10)
B-1 | U-238+D 1.180E-01 1.180E-01 | DCF2(11)

D-1 Dose conversion factors for ingestion, mrem/pCi: I I I
D-1 | Ac-227+D | 1.480E-02 | 1.480E-02 | DCF3( 1)
D-1 | Pa-231 | 1.060E-02 | 1.060E-02 | DCF3( 2)
D-1 | Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 3)
D-1 | Ra-226+D | 1.330E-03 | 1.330E-03 DCF3( 4)
D-1 Ra-228+D 1.440E-03 | 1.440E-03 | DCF3( 5)
D-1 | Th-228+D | 8.080E-04 | 8.080E-04 DCF3( 6)
D-1 Th-230 | 5.480E-04 | 5.480E-04 DCF3( 7)
D-1 Th-232 2.730E-03 | 2.730E-03 DCF3( 8)
D-1 | U-234 | 2.830E-04 | 2.830E-04 | DCF3( 9)
D-1 | U-235+D | 2.670E-04 | 2.670E-04 | DCF3(10)
D-1 U-238+D | 2.690E-04 | 2.690E-04 | DCF3(11)

D-34 | Food transfer factors: j I
D-34 Ac-227+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTFC 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) j 2.000E-05 | 2.000E-05 | RTFC 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000£-05 | RTFC 1,3)
D-34 | I
D-34 | Pa-231 , plant/soil concentration ratio, dimensionless 1.OOOE-02 1.000E-02 | RTF( 2,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.000E-03 | 5.OOE-03 | RTF( 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 RTF( 2,3)
D-34 I I I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.OOOE-02 | RTF( 3,1)
D-34 | Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.OOOE-04 |RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.OOOE-04 3.000E-04 | RTF( 3,3)
D-34 | I I I
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 | 4.OOOE-02 | RTF( 4,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-03 | l.OOOE-03 | RTF( 4,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.OOOE-03 | RTFC 4,3)
D-34 | I I I
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.OOOE-02 | 4.OOOE-02 | RTF( 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 | 1.OOOE-03 | RTFC 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 1.OOOE-03 | RTF( 5,3)
D-34 I * I
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless 1.000E-03 | 1.OOOE-03 | RTF( 6,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.OOOE-04 RTF( 6,2)
D D-34 Th-228+D , milk/livestock-intake ratio, ( .)/(pCi/d) 5.000E-06 5.000E-06 RTF( 6,3) (
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Dose Conversion Factor (and Related) Parameter Summary (continued)

File: FGR 13 Morbidity

Current

Value

Paramete

NameMenu Parameter Default

-II I

D-34
D-34
D-34
D-34

D-34
D-34

D-34

D-34

D-34

D-34

D-34

D-34
D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5
D-5

Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-235+D

U-235+D

U-235+D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless

, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

U-238+D , plant/soil concentration ratio, dimensionless
U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:
Ac-227+D , fish
Ac-227+D , crustacea

Pa-231 , fish
Pa-231 , crustacea

Pb-210+D , fish
Pb-210+D , crustacea

Ra-226+D , fish
Ra-226+D , crustacea

Ra-228+D , fish
Ra-228+D', crustacea

Th-228+D , fish
Th-228+D , crustacea

Th-230 , fish
Th-230 , crustacea

Th-232 , fish
Th-232 , crustacea

U-234 , fish
U-234 , crustacea

U-235+D , fish
U-235+D , crustacea

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

l.OOOE-03
l.OOOE-04
5.OOOE-06

l.OOOE-03
l.OOOE-04
5.OOOE-06

2.500E-03
3.400E-04
6. 00OE-04

2.500E-03
3.400E-04
6. 000E-04

2.500E-03
3.400E-04
6.000E-04

1.500E+0l
l.OOOE+03

l.OOOE+0l

1.lOOE+02

3.OOOE+02
l.OOOE+02

5.000E+0l

2.500E+02

5.000E+0l

2.500E+02

l.OOOE+02

5.OOOE+02

l.OOOE+02
5.000E+02

l.OOOE+02
5.000E+02

1.OOOE+0l
6.000E+0l

1.OOOE+0l
6.000E+0l

l.OOOE-03

1.OOOE-04
5.OOOE-06

l.OOOE-03
l.OOOE-04
5.OOOE-06

2.500E-03
3.400E-04

6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04

6.000E-04

1.500E+0l

1.OOOE+03

l.OOOE+0l
1.lOOE+02

3. 000E+02
l.OOOE+02

5.000E+0l
2. 500E+02

5.000E+0l
2.500E+02

1.OOOE+02
5.OOOE+02

1.000E+02
5.000E+02

1.OOOE+02

5. 00OE+02

1.000E+01
6.000E+01

1.000E+01
6.OOOE+01

RTF( 7,1)
RTF( 7,2)
RTF( 7,3)

RTF( 8,1)
RTF( 8,2)
RTF( 8,3)

RTF( 9,1)
RTF( 9,2)

RTF( 9,3)

RTF(10, 1)
RTF(10,2)
RTF(10,3)

RTF (11, 1)
RTF( 1,2)

RTF(l1, 3)

BIOFAC( 1

BIOFAC( 1

BIOFAC( 2
IOFAC( 2

BIOFACI 3
BIOFAC( 3

BIOFAC( 4
BIOFAC( 4

BIOFAC( 5

BIOFACC 5

BIOFAC( 6

BIOFAC( 6

BIOFACC 7

BIOFAC( 7

BIOFAC( 8

BIOFACC 8

BIOFAC( 9
BIOFAC( 9

BIOFAC(10
BIOFAC(10and mollusks ) )
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

File: FGR 13 Morbidity

I I Current I Paramete
Menu I Parameter I Value I Default I Name

I I I_
I III

D-5 I U-238+D , fish I 1.OOOE+01 I1.OOOE+01 I BIOFAC(1I
0-5 ! U-238+D , crustacea and mollusks I 6.000E+01 I 6.OOOE+01 I BIOFAC(l1

( ( (
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Summary Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Site-Specific Parameter Summary

I | User I Used by RESP
Menu | Parameter | Input ' Default (If different from u

R011 | Area of contaminated zone (m**2) | 1.823E+04 l.OOOE+04
R011 Thickness of contaminated zone Cm) | 2.800E+00 | 2.000E+00 |
R011| Length parallel to aquifer flow (m) not used | l.OOOE+02
R011 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 2.500E+01 |
R011 | Time since placement of material (yr) | O.OOOE+00 | O.OOOE+00 |
R011 | Times for calculations (yr) | l.OOOE+00 | l.OOOE+00 |
R011 | Times for calculations (yr) | l.OOOE+01 | 3.OOOE+00
R011 | Times for calculations (yr) | l.OOOE+02 | l.OOOE+01
R011 | Times for calculations Cyr) | 3.OOOE+02 | 3.000E+01
R011 | Times for calculations (yr) | 5.OOOE+02 | l.OOOE+02
R011 Times for calculations (yr) | 7.000E+02 | 3.O0OE+02 |
ROl | Times for calculations (yr) | 9.000E+02 | 1.000E+03 |
R011 | Times for calculations (yr) | l.OOOE+03 | O.OOOE+00
R011 | Times for calculations (yr) not used | O.OOOE+00|

I . I 1-
R012 | Initial principal radionuclide (pCi/g): Ac-227 | 8.OOOE+00 | O.OOOE+00
R012 | Initial principal radionuclide (pCi/g): Pa-231 8.000E+00 O.OOOE400
R012 | Initial principal radionuclide (pCi/g) : Pb-210 | 1.820E+02 | O.OOOE+00 |
R012 | Initial principal radionuclide (pCi/g) : Ra-226 | 1.820E+02 | O.OOOE+00 |
R012 | Initial principal radionuclide (pCi/g) : Ra-228 | 1.820E+02 | O.OOOE+00 |
R012 | Initial principal radionuclide (pCi/g) : Th-228 | 1.820E+02 | O.OOOE+00

R012 | Initial principal radionuclide (pCi/g) : Th-230 | 1.820E+02 | O.OOOE+00 |
R012 | Initial principal radionuclide (pCi/g) : Th-232 1.820E+02 | O.OOOE+00 |
R012 | Initial principal radionuclide (pCi/g): U-234 | 1.820E+02 | O.OOOE+00 |
R012 | Initial principal radionuclide (pCi/g): U-235 I 8.000E*00 10.000E+00 I
R012 | Initial principal radionuclide (pCi/g) : U-238 | 1.820E+02 | O.OOOE+00
R012 | Concentration in groundwater (pCi/L): Ac-227 | not used | O.OOOE+00

R012 | Concentration in groundwater (pCi/L): Pa-231 not used | O.OOOE+00 |
R012 | Concentration in groundwater (pCi/L): Pb-210 not used | O.OOOE+00 |
R012 | Concentration in groundwater (pCi/L): Ra-226 | not used | O.OOOE+00 |
R012 | Concentration in groundwater (pCi/L): Ra-228 t not used | O.OOOE+00
R012 | Concentration in groundwater (pCi/L): Th-228 not used | O.OOOE+00 |
R012 | Concentration in groundwater (pCi/L): Th-230 not used | O.OOOE+00 |
R012 | Concentration in groundwater (pCi/L): Th-232 not used | O.OOOE+00
R012 | Concentration in groundwater (pCi/L): U-234 not used | O.OOOE+00 |
R012 | Concentration in groundwater (pCi/L): U-235 not used | O.OOOE+00 |
R012 I Concentration in groundwater (pCi/L): U-238 not used | O.OOOE+00 |

R013 I Cover depth (m) | l.OOOE+00 | O.OOOE+00 |
R013 I Density of cover material (g/cm**3) not used | l.500E+00 I
R013 I Cover depth erosion rate (m/yr) I O.OOOE+00 | l.OOOE-03 I
R013 I Density of contaminated zone (g/cm.*3) | 2.800E+00 | l.500E+00 I
R013 I Contaminated zone erosion rate (m/yr) | 4.600E-05 | l.OOOE-03 I
R013 I Contaminated zone total porosity | 4.OOOE-01 | 4.OOOE-01 I
R013 I Contaminated zone field capacity | 2.OOOE-01 | 2.OOOE-01 I
R013 I Contaminated zone hydraulic conductivity (m/yr) I 2.000E+03 | l.OOOE+01 I
R013 I Contaminated zone b parameter I 2.880E+00 | 5.300E+00 I
R013 I Average annual wind speed (m/sec) I 4.250E+00 | 2.000E+00 I
R013 | Humidity in air (g/m,*3) I not used | 8.000E+00

R013 Evapotranspiration coefficient I 6.250E-01 | 5.000E-01 | ---
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place
File : newfield 3004005.RAD

Site-Specific Parameter Summary (continued)

| User j j Used by RESP
Menu Parameter j Input | Default ( (If different from u

R013 | Precipitation (m/yr) | 1.050E+00 | l.OOOE+00 |
R013 Irrigation (m/yr) | O.OOOE+00 | 2.000E-01 |
R013 Irrigation mode | overhead | overhead
R013 | Runoff coefficient | 4.500E-01 | 2.OOOE-01 |
R013 | Watershed area for nearby stream or pond (m--2) not used | l.OOOE+06 |
R013 Accuracy for water/soil computations not used | l.OOOE-03 |

R014 | Density of saturated zone (g/cm *3) not used 1.500E+00 |
R014 | Saturated zone total porosity | not used | 4.ODOE-01 |
R014 | Saturated zone effective porosity not used | 2.ODOE-01 |
R014 | Saturated zone field capacity | not used | 2.OOOE-01 |
R014 | Saturated zone hydraulic conductivity (m/yr) | not used | l.OOOE+02 |
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02
R014 | Saturated zone b parameter not used | 5.300E+00
R014 Water table drop rate (m/yr) not used | l.OOOE-03 |
R014 | Well pump intake depth (m below water table) not used | l.OOOE+0l |
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) not used | ND _
R014 Well pumping rate (m-3/yr) not used | 2.500E+02 |

R015 | Number of unsaturated zone strata not used | 1 _
R015 | Unsat. zone 1, thickness (m) not used | 4.000E+00 |
R015 Unsat. zone 1, soil density (g/cm**3) not used | 1.500+OO |
R015 | Unsat. zone 1, total porosity | not used | 4.000E-01
R015 | Unsat. zone 1, effective porosity not used | 2.OOOE-01 |
R015 | Unsat. zone 1, field capacity | not used | 2.000E-01 -
R015 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 |
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.OOOE+01 |

I . l
R016 | Distribution coefficients for Ac-227 l l l
R016 | Contaminated zone (cm**3/g) . 2.000E+01 | 2.000E+01 |
R016 | Unsaturated zone 1 (cm 3/g) | not used | 2.000E+01 |
R016 | Saturated zone (cm*13/g) not used | 2.OOOE+01 |
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 1.376E-03
R016 | Solubility constant | O.OOO+00 O.OOOE+00 | not used

II II
R016 Distribution coefficients for Pa-231 | l l
R016 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01
R016 | Unsaturated zone 1 (cm**3/g) not used | 5.000E+01 |
R016 | Saturated zone (cm"3/g) not used | 5.000E+01 |
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 5.517E-04
R016 | Solubility constant | O.OOOE+00 O.OOOE+00 I not used

R016 | Distribution coefficients for Pb-210 I I I
R016 | Contaminated zone (cm-*3/g) | 1.OOOE+02 | 1.OOOE+02 |
R016 | Unsaturated zone 1 (cm**3/g) | not used | 1.OOOEt0+02
R016 | Saturated zone (cm 3/g) not used 1.OOOE+02 |
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+|00 2.760E-04
R016 S Solubility constant | O.OOOE+00 O.OOOE+00 | not used

Q (
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Summary Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Site-Specific Parameter Summary (continued)

I User I I Used by RESR
Menu | Parameter - Input | Default ( (If different from u

-I. I I+
R016 Distribution coefficients for Ra-226 I I
R016 | Contaminated zone (cm*3/g) | 5.300E+01 7.OOOE+01 |

R016 Unsaturated zone 1 (cm 3/g) | not used | 7.O00E+01 |

R016 | Saturated zone (cm-3/9) not used | 7.OOE+01

R016 | Leach rate (/yr) O.OOOE+00 O.OOOE+OO | 5.205E-04
R016 | Solubility constant | O.OOOE+00 O.OOOE+00 | not used

R016 | Distribution coefficients for Ra-228 I |
R016 | Contaminated zone (cm 3/g) 5.300E+01 | 7.OOEOl |--

R016 | Unsaturated zone 1 (cm 3/g) not used 7.OOOE+01 |

R016 | Saturated zone (cm 3/g) not used | 7.OOE+01 |

R016 | Leach rate (/yr) | O.OOOE+0O O.OOOE+OO 5.205E-04
R016 | Solubility constant * O.OOOE+00 O.OOOE+00 I not used

R016 |.Distribution coefficients for Th-228 I I
R016 | Contaminated zone (cm 3/g) 5.201E+04 | 6.OOOE+04 |

R016 | Unsaturated zone 1 (cm 3/g) not used | 6.O0OE+04 |

R016 | Saturated zone (cm* 3/g) not used | 6.O0OE+04 |

R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 5.311E-07

R016 | Solubility constant |1-0.OOOE+O0 I O.OOOE+O0 I not used

* I , *.II .
R016 | Distribution coefficients for Th-230 | | I
R016 | Contaminated zone (cm**3/g) | 5.201E+04 | 6.OOOE+04 |

R016 Unsaturated zone 1 (cm**3/g) | not used 6.OOOE+04 6

R016 | Saturated zone (cm**3/g) I not used I 6.000E+04-| ---

R016 | Leach rate C/yr) I O.OOOE+00- O.OOOE+00.1 5.311E-07

R016 | Solubility constant I O.OOOE+00 I 0.OOOE+O0. not used

I.I I I
R016 | Distribution coefficients for Th-232 I I I
R016 | Contaminated zone (cm**3/g) | 5.201E+04 | 6.OOOE+04 |

R016 Unsaturated zone 1 (cm*3/g) not used | 6.OOOE+04 |

R016 Saturated zone (cm**3/g) not used | 6.OOOE+04 |

R016 | Leach rate (/yr) | O.OOOE+0O | O.OOOE+OO | 5.311E-07

R016 Solubility constant | O.OOOE+O0 | O.OOOE+00 | not used

R016 | Distribution coefficients for U-234 I I I
R016 | Contaminated zone (cm 3/g) | 7.036E+04 | 5.OOOE+O1 |
R016 | Unsaturated zone 1 Ccm 3/g) not used | 5.OOOE+O1 |

R016 | Saturated zone (cm 3/g) not used | 5.OOOE+01 |

R016 | Leach rate (/yr) | 0.OOOE+O0 | O.OOOE+OO | 3.926E-07
R016 | Solubility constant | O.OOOE+00 | O.OOOE+0O | not used

I .I
RO16| Distribution coefficients for U-235 I I I
R016 | Contaminated zone (cm *3/g) | 7.036E+04 | 5.OOOE+O1 |

R016 | Unsaturated zone 1 (cm**3/g) | not used | 5.OOOE+01 |

R016 | Saturated zone (cm**3/g) not used | 5.OOOE+01 |

R016 | Leach rate (/yr) | O.OOOE+OO | O.OOOE+0O | 3.926E-07

R016 Solubility constant | O.OOOE+OO | O.OOOE+OO | not used
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Site-Specific Parameter Summary (continued)

User

Input
Used by RESP

(If different from uMenu Parameter Default

4 +

R016

R016

R016

R016

R016
R016

R017

R017

R017

R017

RP017

R017

R017

P017

R017

R017

R017
R017

R017
R017

R017
R017

R017

R017
R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017

Distribution coefficients for U-238
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*'3/g)
Saturated zone (cm-*3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m-3/yr)
Mass loading for inhalation (g/ml*3)

Exposure duration

Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor flag, external gamma

Radii of shape factor array (used if FS - -1)

Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer

annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular

radius

radius
radius

radius

radius

radius
radius

radius

radius

radius
radius

radius

(m),

(m),

(m),

(m),

(mi),

(m),
(mi),

(m),

(m),
(m),

(m),

(m),

ring 1:
ring 2:
ring 3:
ring 4:
ring 5:
ring 6:
ring 7:
ring 8:
ring 9:
ring 10:
ring 11:
ring 12:

7. 036E+04

not used
not used

0. 000E+00

|0. 00OE+00

8.4 00E+03

3. 00E-05

3.00 E+01

4.OOOE-01

not used

| 0.000E+00

2. 190E-01

not used

not used

not used
not used

not used
not used

not used
not used

not used

not used
not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used
not used

not used

| not used
not used

not used

5.OOOE+01
5. OOOE+01
5. OOOE+01
O. OOOE+00
0.000E+00

8.400E+03

1. 00E-04

3.OOOE+01

4.OOOE-01
7.000E-01

5. 000E-01
2. 500E-01

1.000E+00

5. 00OE+01

7. 071E+01

0.00OE+00

0. 00OE+00

0. 00OE+00

0. 00OE+00
0.OOOE+00

0. 00OE+00

0. 00OE+00

0.000E+00

0.00EE+00

0.000E+00

1.000E+00

2.732E-01

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0. 000E+00
0. 000E+00

0.000E+00

1.600E+02

1. 400E+01
9.200E+01

6.300E+Ol
5.400E+00

9.OOOE-01

3.650E+01

3. 926E-07
not used

0 _ _
___

>0 shows circular

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7
Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

R018

R018
R018

B018

R018
R018

R018

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)
Other seafood consumption Ckg/yr)

Soil ingestion rate (g/yr)

(_ (
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Site-Specific Parameter Summary (continued)

User
Input

Used by RESP

(If different from uMenu Parameter Default
�1* 1* t

R018

R018

R018

R018

R018

R018

R018

R018

R018

R019

R019

R019

R019

R019
R019

R019

R019

R019

R019

R019

R019

R19B

R19B
R19B

R19B

R19B

R19B
R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

C14

C14
C14

C14

C14

C14

C14
C14

C14

C14

Drinking water intake (L/yr)

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

Contamination

fraction of drinking water

fraction of household water

fraction of livestock water
fraction of irrigation water

fraction of aquatic food

fraction of plant food

fraction of meat
fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m^3)
Depth of soil mixing layer Cm)

Depth of roots (m)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for.Mon-Leafy Ckg/m**2)
Wet weight crop yield for Leafy (kg/m**2)
Wet weight crop yield for Fodder (kg/m**2)

Growing Season forp Mon-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder (years)
Translocation Factor for Mon-Leafy

Translocation Factor for Leafy
Translocation Factor for Fodder
Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Hon-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm-*3)

C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air
C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed
DCF correction factor for gaseous forms of C14

)>

not used

not used
not used
not-used
not used
not used
not used
not used
not used

not used

not used
not used
not used
not used
not used
1.500E-01
not used
not used
not used
not used
not used

not used.

not used

not used

not used

not used

not used

not used

not used

not used
not used
not used

not used

not used
not used

not used

not used

not used

not used
not used
not used
not used
not used
not used

not used
not used
not used

5.100E+02

1.000E+00

1.000E+00

1.OOOE+00
1.000E+00
5.OOOE-01

-1
-1
-1

6.800E+01
5.500.E01
5. OOOE+01
1.600E+02
5.OOOE-01

1.OOE-04
1.500E-01
9.000E-01
1.000E+00
1.OOOE+00
1.000E+00.
1.000E+00

7.000E-01
1.500E+00

1.100E+00O

1.700E-01

2.500E-01
8.000E-02
1.000E-01
1.OOOE+00
1.OOOE+00
2.500E-01.
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.OOOE+01

2.000E-05
3.00 0E-02
2.000E-02
9.800E-01
3. OOE-01
7.000E-07
1.0O0E-10
8.000E-01
2.OOOE-0l
8.894E+01

_ _

_ _ _-

___

_ _

_ __

___

___

__-_

___

___

___

___

- --_ _

___

___

___

___

___

_ _

__ _

_ _

_ _

_ __

)
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File newfield 3004005.RAD

Site-Specific Parameter Summary (continued)

I User I l Used by RESR
Menu Parameter | Input | Default | (If different from u

STOR | Storage times of contaminated foodstuffs (days);: | l
STOR Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 |
STOR | Leafy vegetables | 1.OO|E+00 |1.0--+00
STOR | Milk | 1.OOOE+00 | 1.000E+00
STOR Meat and poultry | 2.000E+01 | 2.000E+01 |
STOR Fish | 7.OOOE+00 | 7.000E+00 |
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00
STOR | Well water | 1.OOOE+00 | 1.OOOE+00
STOR Surface water 1.000E+00 1.000E+00
STOR Livestock fodder 4.500E+01 | 4.500E+01 |

R021 | Thickness of building foundation (m) not used | 1.500E-01 |
R021 | Bulk density of building foundation (g/cm*-3) | not used | 2.400E+00 |
R021 Total porosity of the cover material not used | 4.000E-01 |
R021 | Total porosity of the building foundation not used | 1.000E-01 |
R021 | Volumetric water content of the cover material not used | 5.OOOE-02 |
R021 | Volumetric water content of the foundation not used | 3.000E-02 |
R021 | Diffusion coefficient for radon gas (m/sec): I
R021 | in cover material not used | 2.000E-06 |
R021 | in foundation material | not used | 3.000E-07 |
R021 | in contaminated zone soil not used | 2.000E-06 |
R021 | Radon vertical dimension of mixing (m) not used | 2.000E+00 |
R021 | Average building air exchange rate (l/hr) not used | 5.000E-01 |
R021 | Height of the building (room) (m) not used | 2.500E+00 |
R021 Building interior area factor | not used | 0.OOOE+00 |
R021 | Building depth below ground surface Cm) I not used |-1.OOOE+00 I ---
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 |
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01

I I . I
TITL Number of graphical time points I 32 I ___ _
TITL Maximum number of integration points for dose | 1 I ___ _
TITL | Maximum number of integration points for risk 1 I ___ _

Summary of Pathway Selections

Pathway I User Selection

1 -- external gamma | suppressed
2 -- inhalation (w/o radon) active
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 --. aquatic foods | suppressed
7 -- drinking water suppressed
8 -- soil ingestion | suppressed
9 -- radon | suppressed
Find peak pathway doses | active

( (



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/04/2005 08:14 Page 11

Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:

Cover Depth:

18228.00 square meters
2.80 meters
1.00 meters

Ac-227

Pa-231

Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234

U-235

U-238

8.000E+00

8.000E+00

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

1.820E+02

8.OOOE+00

1.820E+02

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit - 2.500E+01 mrem/yr
Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.OOOE+00 1.OOOE+00 1.OOOE+01 1.OOOE+02 3.000E+02 5.OOOE+02 7.000E+02 9.000E+02
TDOSE(t): 0.OOOE+00 0.OOOE+00 0.OOOE+00 O.OOOE+0O 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00

M(t): 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

Maximum TDOSE(t): 0.000E+00 mrem/yr at t - 0.OOOE+00 years

) )
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Mi) and Path

As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation
Radio-

Radon Plant Meat

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000

Ra-226 0.O0OE+00 0.0000

Ra-228 O.000E+00 0.0000
Th-228 0.000E+00 0.0000

Th-230 0.OOOE+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.OOOE+00 0.0000
U-235 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.O0OE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00.
0.00
0.00

0 .00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000
Th-228 0.000E+00 0.0000
Th-230 0.000E+00 0.0000
Th-232 0.OOE+00 0.0000
U-234 0.000E+00 0.0000
U-235 0.000E+00 0.0000
U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Total Dose Contributions TDOSEt(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Inhalation Radon Plant Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOEt00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 -0.00

0.000E+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+OO years

Water Dependent Pathways

Water Fish Radon Plant - Meat

Radio-
Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000-

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 .O.0000 0.00
O.OOOE+OO 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOEtOO 0.0000 0.00

*Sum of all water independent and dependent pathways.

) .)
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Summary Shieldalloy Storage Pile Industrial Worker Controls in Place'
File : newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.000E+0l years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000

Pb-210 0.OOOE+00 0.0000
Ra-226 0.OOOE+OO 0.0000
Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000
U-234 O.OOOE+00 0.0000
U-235 0.000E+00 0.0000
U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 0.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000
U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000
U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+OO 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Sum of all water independent and dependent pathways.

(
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File :-newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOEt00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Inhalation Radon Plant Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+OO 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+02 years

Water Dependent Pathways

Water Fish Radon - Plant - Meat

Radio-.

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 O.DOOO
Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+OO 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

*Sum of all water independent and dependent pathways.

)
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place
File newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) and Path
As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000
Pa-231 0.0OOE+00 0.0000

Pb-210 0.OOOE+00 0.0000
Ra-226 0.000E+00 0.0000
Ra-228 0.OOOE+00 0.0000
Th-228 O.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.000E+00 0.0000
U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.O0OE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0 .00
0 .00
0.00
0.00
0.00
0.00

'0.00
0.00

0 .00

Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides li) and Path
As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Dependent Pathways

Water Fish
Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227

Pa-231

Pb-210
Ra-226

Ra-228
Th-228

Th-230

Th-232
U-234

U-235

U-238

Total

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0 .00
0.00
0.00
0.00
0.00
0.00
0.cO
0 .00
0.00
0.00
0.00

0 .00

'Sum of all water independent and dependent pathways.

(( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-. -

Nuclide mrem/yr fract.

Inhalation

mrem/yr fract.

Radon- Plant Meat

mrem/yr fract. mre

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000
Pb-210 0.000E+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total 0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00.0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
.0.00
0.00
0.00
0.00
0.00
0.00

0.OOOE+00 0.0000. 0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000

Pa-231 0.OOOE+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 .0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Fish Radon Plant Meat

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000.
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract. mrem/yr- fract. mre

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000.. 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.000.OOOE+00 0.0000 0.OOOE+00 0.0000

*Sum of all water independent and dependent pathways.

).
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.PAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Inhalation Radon Plant Meat

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00

0 .00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000

Pb-210 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000

Ra-228 0.000E+00 0.0000
Th-228 0.000E+00 0.0000

Th-230 0.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000
U-234 0.000E+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Radon Plant Meat

.mrem/yr fract.

O.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 .00

'Sum of all water independent and dependent pathways.

( (
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Summary Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract.

Ac-227 0.000E+00 0.0000
Pa-231 0.OOOE+00 0.0000
Pb-210 0.OOOE+00 0.0000
Ra-226 0.000E+00 0.0000
Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 0.000E+00 0.0000
Th-232 0.OOOE+00 0.0000
U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mre

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

U-238 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.00

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

I. As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant ! I Meat

Nuclide mrem/yr fract.

Ac-227 0.OOOE+00 0.0000
Pa-231 0.OOOE+00 0.0000

Pb-210 0.000E+00 0.0000
Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

.mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.00

*Sum of all water independent and dependent pathways.
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place
File : newfield 3004005.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - l.OOOE403 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Ac-227 0.OOOE+00 0.0000
Pa-231 O.OOOE+00 0.0000
Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000
Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000
U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+OO 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ac-227 O.OOOE+00 0.0000

Pa-231 O.OOOE+00 0.0000

Pb-210 O.OOOE+00 0.0000
Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000
Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000
U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon Plant Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O:O0E+oo 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place

File : newfield 3004005.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

Mi) Mj) Fraction* t-

Ac-227 Ac-227 l.OOOE+00

DSR(J, t) (mrem/yr) /(pCi/g)
0.000E+00 1.OOOE+00 1.000E+01 1.OOOE+02 3.OOOEt02 5.000E+02 7.OOOE+02 9.0

0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.0

Pa-231
Pa-231
Pa-231

Pa-231 1.OOOE+00
Ac-227 1.OOOE+00
ZDSR(j)

0 * OOOE.+00
0.000E+00
0.000E+00

0.OOOE+00
0.OOOE+00
0.OOOE+00

0.000E+00
0.OOOE+00
0.000E+00

0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.OOOE+00 0.OOOE+00

0.OOOE+00
0.OOOE+00
0.000E+00

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

Pb-210

Ra-226
Ra-226
Ra-226

Ra-228
Ra-228
Ra-228

Pb-210 l.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+OO 0.0

Ra-226 l.OOOE+00

Pb-210 l.OOOE+00

ZDSR(;)

Ra-228 l.OOOE+00
Th-228 1.OOOE+00

EDSR(j)

0. OOOE+00
0.000E+00
0.OOOE+00

0 *OOOE+00
0.O00OE+00
0.OOOE+00

O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+O 0. OOOE+O 0. OOOE+00 0.0
O.OOOE+00 O.OOOE+00 O.OOOE+0 0.OOOE+00 0.OOOE+00 O.OOOE+00 0.0
O.OOOE+00 O.OOOE+00 0.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00
O.OOOE+00
O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

O.OOOE+00
O.OOOE+00
O.OOOE+00

O.OOOE+00 0.0
O.OOOE+00 0.0
O.OOOE+00 0.0

Th-228 Th-228 1.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

Th-230
Th-230
Th-230
Th-230

Th-232
Th-23
Th-232
Th-232

Th-230
Ra-22 6
,Pb-210
ZDSR(j)

Th-232
Ra-228
Th-228
ZDSR(j)

1.OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

1.OOOE+00

1.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
0. 00 0+ 00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

0.000E+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

O.OOOE+OO 0.000E+00
O.OOOE+00 O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00 O.OOOE+00 0.0
O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00.0.0

0.000E+0O 0.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 0.OOOE+OO 0.000E+O0O.0.000E+00,0.0

O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.OOOE+00 0.0
O.OOOE+00 0.OOOE+00 O.OOOE+00 0.OOOE+00 0.OOOE+00 0.0

U-234

U-234
U-234

U-234

U-234

U-235

U-235

U-235

U-235

U-234

Th-230

Ra-226

Pb-210

ZDSR(j)

U-235

Pa-231

Ac-227

EDSR(j)

1.OOOE+00

1.OOOE+00

1.OOOE+00
l.OOOE+00

1.OOOE+00

1.OOOE+00
1.000E+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

0.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O. OOOE+OO
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

0.000E+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 O.OOOE+00.0.OOOE+00

O.OOOE+00 O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00 O.OOOE+00

U-238

U-238
U-238
U-238

U-238

U-238

U-238

U-234
Th-230
Ra-226

Pb-210

ZDSR(j)

1.OOOE+00
1.OOOE+00
1.OOOE+00
1.OOOE+00

l.OOOE+00

0.OOOE+00

0.OOOE+00
0.OOOE+00

0. OOOE+00

0.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00
O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00
O.OOOE+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0

O.OOOE+00 0.0
O.OOOE+00 0.0

O.OOOE+00 0.0

'Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(J) - BP

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.
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File

Version 6.22 T't Limit - 0.5 year 10/04/2005 08:14 Page 22
: Shieldalloy Storage Pile Industrial Worker Controls in Place
: newfield 3004005.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nuclide

Mi)

Ac-227

Pa-231
Pb-210

Ra-226
Ra-228

Th-228

Th-230

Th-232

U-234

U-235
U-238

t- O.OOOE+00 l.OOOE+00 l.OOOE+01 1.OOOE+02 3.OOOE+02 5.000E+02

*7.230E+13 *7.230E+13 *7.230E+13 *7.230E+13 *7.230E+13 *7.230E+13
*4.722E+10 *4.722E+10 *4.722E+10 *4.722E+10 *4.722E+10 *4.722E+10
*7.631E+13 *7.631E+13 *7.631E+13 *7.631E+13 *7.631E+13 *7.631E+13
*9.882E+ll *9.882E+11 *9.882E+11 *9.882E+11 *9.882E+11 *9.882E+ll
*2.726E+14 ^2.726E+14 *2.726E+14 *2.726E+14 *2.726E+14 *2.726E+14
*8.192E+14 *8.192E+14 *8.192E+14 *8.192E+14 *8.192E+14 *8.192E+14
*2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10
*1.096E+05 *1.096E+05 *1.096E+05 *1.096E+05 *1.096E+05 1.096E+05
*6.245E+09 *6.245E+09 *6.245E+09 *6.245E+09 *6.245E+09 *6.245E+09
*2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06 *2.160E+06
*3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05 *3.360E+05

7.OOOE+02 9.OOOE

*7.230E+13 *7.230E
*4.722E+10 -4.722E
*7.631E+13 *7.631E

19.882E+11 *9.882E
*2.726E+14 *2.726E

*8.192S+14 *8.192E

*2.018E+10 *2.018E
*1.096E+05 *1.096E

*6.245E+09 *6.245E
*2.160E+06 *2.160E
*3.360E+05 *3.360E

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - O.OOOE+00 years

Nuclide Initial

(i) (pCi/g)

Ac-227 8.OOOE+00
Pa-231 8.OOOE+00

Pb-210 1.820E+02
Ra-226 1.820E+02
Ra-228 1.820E+02

Th-228 1.820E+02
Th-230 1.820E+02
Th-232 1.820E+02
U-234 1.820E+02
U-235 8.OOOE+00
U-238 1.820E+02

tmin
(years)

0.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

DSR(i,tmin) G(i,tmin) DSR~i,tmax)

O.OOOE+00
O.OOOE+00

O.OOOE+00

0. OOOE+00
0. OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

(pCi/g)

*7.230E+13 O.OOOE+00
*4.722E+10 O.OOOE+00

*7.631E+13 O.OOOE+00
*9.882E+ll O.OOOE+00
*2.726E+14 O.OOOE+00

*8.192E+14 O.OOOE+00

*2.018E+10 O.OOOE+00
*1.096E+05 O.OOOE+00
*6.245E+09 O.OOOE+00
*2.160E+06 O.OOOE+00
*3.360E+05 O.OOOE+00

GC±, tmax)
(pCi/g)

*7.230E+13
*4.722E+10

*7.631E+13

*9.882E+ll
*2.726E+14

*8.192E+14

*2.018E+10

*1.096E+05

*6.245E+09

*2.160E+06

*3.360E+05

*At specific activity limit

( ( (
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Summary : Shieldalloy Storage Pile Industrial Worker Controls in Place
File : newfield 3004005.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) Mi)

Ac-227 Ac-227 1.OOOE+00

Ac-227 Pa-231 1.OOOE+00

Ac-227 U-235 1.000E+00

Ac-227 £DOSE(j)

DOSE(j,t), mrem/yr
t- 0.000E+00 1.O0OE+00 1.OOOE+01 1.000E+02 3.O00E+02 5.OOOE+02 7.000E+02 9.0

0.OOOE+00

o. OOOE00
C.000E+00

0. OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00
0.OOOE+00

0.0OOE+00 0.OOOE+00

0.OOE+00 0.OO0E+00

0.OOCE+00 0.OOOE+00

0.0OOE+00 0.OOOE+00

0.O0OE+00

0.000E+00

O.OOOE+00
0.000E+00

0.000E+00

0. 0OOE+00
0.000E+00

0.000E+00

0.OOOE+00

0.O0OE+00
0.OOOE+00

0.000E+00

0.OOOE+00
0.OO0E+00

0.OOOE+00 0.0

0.OOOE+00 0.0

0.OOOE+00 0.0

0.OOOE+00 0.0

0.OOCE+00 0.0

0.OOCE+00 0.0
0.000E+00 0.0

Pa-231

Pa-231

Pa-231

Pa-231 1.000E+00

U-235 1.O00E+00

EDOSE(j)

C.OO0E+00 0.O0OE+00 0.OOCE+00 0.CO0E+00

0.OOOE+00 0.OOOE+00 0.0O0E+00 0.OOOE+00
0.OOOE+00 0.OOOE+00 0.0OOE+00 0.O00E+00

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Ra-226

Ra-226

Ra-226
PRa-226

Ra-226

Pb-210 1.OOCE+00

Ra-226 1.OOCE+00

Th-230 1.OOOE+00

U-234 1.000E+00
U-238 1.000E+00

EDOSE(J)

Ra-226 1.OOOE+00

Th-230 1.OOOE+00

U-234 1.O00E+00

U-238 1.O0OE+00

EDOSE(j)

0.OOOE+00

0.OOOE+00

0.OOE+00

0.000E+00

0.000E+00
0.O00E+00

0.OOOE+00 0.OCOE+00

0.0OOE+00 0.OOE+00

0.OOOE+00 0.OO0E+00

0.000E+00 0.000E+00

0.O00E+00 0.OOOE+00
0.000E+00 0.000E+00

0.O00E+00
0.000E+O

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.000E+00

0.000E+00

0.OO0E+00

0.OO0E+00

0.O00E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.000E+00

0 .O0E+00

0.000E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00 0.000E+00 0.0
0.OOE+00 0.000E+00 0.0

0.OOE+00 0.OCCE+00-0.0
0.000E+00 0.000E+00 0.0

0.000E+00,0.000E+00. 0.0
0.O0OE+00 0.000E+00 0.0

0.O0OE+00 0.000E+00.0.0

0.O0OE+000.000E+00 0.0

0.O00E+00 0:OOCE+00 0.0

0.000E+00'0.000E+00 0.0

0.000E+00 0.000E+00 0.0

0.000E+00 0.000E+00 0.000E+00

0.O00E+00 C.OOCE+00 0.000E+00

0.O00E+00.0.O00E+00 0.OOE+00

0.000E+00 0.000E+00. 0.000E+00
0.O00E+00 0.000E+00 0.000E+00

-Ra-228 Ra-228, 1.OCOE+00

Ra-228 ,Th-232 1.000E+00

Ra-228 ZDOSE(j)

0.000E+00
0.000E+00
0.000E+00

0.00OE+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00 0.OOE+00.

0.000E+00 O.000E+00
0.000E+00 0.0O0E+00

0.000E+00 0.000E+00
0.OOOE+00 0.OOOE+00
0.000E+00 0.OOOE+00

0.000E+00 0.0O0E+00

0.OOOE+00

0.OOOE+00
0.000E+00

0.OO0E+00

0.000E+00

0.000E+00

0.OOOE+00

0.00OE+00

0.OOE+00
0.000E+00

0.OOOE+00

0.O00E+00

O. OOOE+00
O.OOOE+00

0.000E+00-0.000E+00 0.0

0.OO0E+00 0;000E+00-0.0

0.000E+00 0.000E+00 0.0
0.OCCE.00 O.'OOOE.00-0.0
0.OOOE+00 0.OOOE+00-0.0

0.000E+000.000E+00 0.0

0.000E+00 0.000E+00 0.0
0.OCOE+00 0.00E+OO. 0.0

Th-228
Th-228

' Th-228
Th-228.

Ra-228 1.OCOE+00
Th-228 1.OOOE+00

Th-232 1.000E+00

ZDOSE(j)

Th-230
Th-230

Th-230

Th-230

Th-230 1.OOCE+00

U-234 1.000E+00
U-238 1.000E+00
EDOSE(j)

0.000E+00
0.000E+00
0.000E+00
0. 000E00

0.O0OE+00 0.000E+00
0.OOE+00 0.000E+00

0.000E+00 0.O0OE+00
0.OOOE+00 0.OOE+00

0.OOOE+00

0.OOOE+00

0.O0OE+00
0. OOOE+00

0.O00E+00

0.OO0E+00

0.000E+00
0 .OOE+00

0.OOOE+00
0.000E+00

0.0O0E+00
0.OCOE+00

0.OOOE+00 0.0

0.OOOE+00 0.0

0.O0OE+00 0.0
0.OOE+00. 0.0

Th-232 Th-232 1.OO0E+00 0.000E+00 0.O0OE+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.O00E+00 0.0

U-234
U-234

U-234

U-234 1.OOCE+00
U-238 1.OOCE+00

ZDOSE(j)

0.000E+00
0.000E+00
0.000E+00

0.OOOE+00 0.OOOE+00
0.OOOE+00 0.OOE+00

0.OOOE+00 0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.000E+00
0.OOE+00

0.000E+00

0.00OE+00
0.OOOE+00

0.000E+00

0.OOOE+00 0.0
0.OOOE+00 0.0

0.OOOE+00 0.0

U-235 U-235 1.OOOE+00 0.OOCE+00 0.OOCE+00 0.OOOE+00 0.000E+00 0.000E+00 0.OO0E+00 0.OOE+00 0.0

U-238 U-238 1.OOOE+00 0.000E+00 0.OOOE+00 0.0O0E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOCE+00 0.0

BRF(i) is the branch fraction of the parent nuclide.
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File
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: Shieldalloy Storage Pile Industrial Worker Controls in Place

: newfield 3004005.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent

(j) Mi)

Ac-227 Ac-227

Ac-227 Pa-231
Ac-227 U-235

Ac-227 TS(J):

Pa-231 Pa-231

Pa-231 U-235

Pa-231 ZS(j):

BRF(i)

1. OOOE+00

1.000E+00

1.OOOE+00

1.OOOE+00
l.OOOE+00

S(j,t), pCi/g
t- O.OOOE+00 1.OOOE+00 1.OOOE+01 1.OOOE+02 3.000E+02 5.000E+02 7.000E+02 9.0

8.OOOE+00 7.739E+00

O.OOOE+00 2.504E-01
O.OOOE+00 2.664E-06

8.000E+00 7.989E+00

8.OOOE+00 7.995E+00

O.OOOE+00 1.692E-04

8.000E+00 7.996E+00

5.739E+00

2.161E+00

2.415E-04

7.900E+00

7.954E+00
1. 688E-03

7.956E+00

2.889E-01

7.087E+00
1. 125E-02

7. 387E+00

7.555E+00

1.645E-02

7.571E+00

3. 767E-04

6.571E+00

4.053E-02

6.612E+00

6.737E+00

4. 665E-02

6.784E+00

4. 913E-07

5. 860E+00
6. 680E-02

5. 927E+00

6.008E+00

7.358E-02

6.081E+00

6.407E-10 8.3

5.225E+00 4.6

9.023E-02 1.1

5.316E+00 4.7

5.357E+00 4.7
9.760E-02 1.1

5.455E+00 4.8

Pb-210
Pb-210

Pb-210

Pb-210

Pb-210
Pb-210

Ra-226

Ra-226

Ra-226
Ra-226

Ra-226

Ra-228

Ra-228

Ra-228

Th-228

Th-228

Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Pb-210
Ra-226

Th-230

U-234

U-238
ES(j):

Ra-226
Th-230
U-234

U-238

ES (j) :

Ra-228

Th-232
ES (j) :

Ra-228
Th-228

Th-232

ES (j) :

Th-230
U-234
U-238

ZS (j) :

1.OOOE+00
1.OOOE+00

1.OOOE+00
1.OOOE+00

l.000E+00

l.OOOE+00
1. OOOE+00
1.OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

l.OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00
1.00E400

1.820E+02
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
1. 820E+02

1.820E+02
O.OOOE+00
O.OOOE+00
O.OOOE+00

1 .820E+02

1.820E+02

O.OOOE+00

1.820E+02

O.OOOE+00
1.820E+02

O.OOOE+00

1. 820E+02

1.820E+02
O.OOOE+00

0.OOOE+00
1.820E+02

1.764E+02

5.567E+00

1.212E-03

3.647E-09

2.589E-15

1.819E+02

1.818E+02

7.881E-02

3.548E-07
3.353E-13

1.8 19E+02

1. 612E+02

2.066E+01

1. 819E+02

5.191E+01

1.267E+02

3.393E+00

1.820E+02

1.820E+02

1. 638E-03

2.322E-09

1. 820E+02

1.330E+02
4.832E+01
1. 103E-01
3.397E-06
2.446E-11
1.814E+02

1. 803E+02
7.847E-01
3.537E-05
3. 345E-10
1.811E+02

5.424E+01
1.272E+02
1.815E+02

7.415E+01
4.859E+00
1.025E+02
1.816E+02

1.820E+02
1. 638E-02
2.322E-07
1.820E+02

7.910E+00

1.610E+02

5.227E+00

1. 907E-03

1.522E-07

1.742E+02

1.654E+02
7.517E+00

3.437E-03
3.274E-07

1.730E+02

1.005E-03

1.812E+02
1.812E+02

1.509E-03
3.349E-14

1.812E+02

1. 812E+02

1.818E+02
1. 637E-01

2.321E-05

1.820E+02

1. 494E-02

1. 397E+02
1. 843E+01

2.352E-02

6.234E-06

1. 582E+02

1.367E+02

2.054E+01

2. 906E-02
8.434E-06

1.573E+02

3.064E-14

1.812E+02

1.812E+02

4.602E-14

O.OOOE+00

1.812E+02

1.812E+02

1. 815E+02
4. 906E-01

2.087E-04
1.820E+02

2.822E-05

1.155E+02
2.941E+01

6.688E-02

3.093E-05

1.450E+02

1. 130E+02
3.127E+01

7.598E-02

3.730E-05

1.443E+02

9.344E-25
1.812E+02

1. 812E+02

5.331E-08 1.0
9.544E+01 7.8
3.846E+01 4.5
1.282E-01 2.0
8.545E-05 1.7
1.340E+02 1.2

9.336E+01 7.7
4.012E+01 4.7
1.404E-01 2.1
9.790E-05 1.9
1.336E+02 1.2

2.849E-35 0.0
1.812E+02 1.8
1.812E+02 1.8

1.403E-24 4.279E-35 0.0
O.OOOE+00 O.OOOE+00 0.0

1.812E+02 1.812E+02 1.8

1.812E+02 1.812E+02 1.8

1.811E+02
8. 166E-01

5.793E-04

1. 820E+02

1.808E+02 1.8
1.142E+00 1.4
1.134E-03 1.8
1.819E+02 1.8

Th-232 Th-232

U-234

U-234

U-234

U-234

U-238

ES (j) :

1.OOOE+00

1.OOOE+00

1.OOOE+00

l.OOOE+00

1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

1.820E+02

O.OOOE+00

1. 820E+02

1.820E+02

5.160E-04

1. 820E+02

1.820E+02
5.160E-03

1. 820E+02

1.819E+02

5.159E-02

1.820E+02

1.818E+02
1.547E-01

1.820E+02

1.817E+02

2.577E-01

1. 820E+02

1.816E+02 1.8

3.607E-01 4.6

1.819E+02 1.8

U-235 U-235 8.000E+00 8.000E+00 8.000E+00 8.000E+00 7.999E+00 7.998E+00 7.998E+00 7.9

U-238 U-238 1.OOOE+00 1.820E+02 1.820E+02 1.8

BRF(i) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 144.16 seconds

Total water/soil iteration failures - 194. (

20E+02 1.820E+02 1.820E+02 1.820E+02 1.819E+02 1.8

( (
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Summary Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

| | Current | | Paramete
Menu | Parameter | Value | Default | Name

B-l | Dose conversion factors for inhalation, mrem/pCi: I I
B-1 | Ac-227+D | 6.720E+00 | 6.720E+00 | DCF2( 1)
B-1 | Pa-231 1.280E+00 1.280E+00 | DCF2( 2)
B-1 | Pb-210+D | 2.320E-02 2.320E-02 | DCF2( 3)
B-1 | Ra-226+D 8.600E-03 | 8.600E-03 DCF21 4)
B-1 | Ra-228+D | 5.080E-03 | 5.080E-03 | DCF2( 5)
B-1 | Th-228+D 3.450E-01 | 3.450E-01 DCF2( 6)
B-1 | Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 7)
B-1 | Th-232 | 1.640E+00 1.640E+00 | DCF2( 8)
B-1 | U-234 | 1.320E-01 1.320E-01 | DCF2( 9)
B-1 U-235+D | 1.230E-01 1.230E-01 | DCF2(10)
B-i | U-238+D | 1.180E-01 1.180E-01 | DCF2(11)

D-i | Dose conversion factors for ingestion, mrem/pCi; I I I
D-1 Ac-227+D 1.480E-02 1.480E-02 DCF3( 1)
D-1 Pa-231 | 1.060E-02 | 1.060E-02 | DCF3( 2)
D-1 | Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 3)
D-1 | Ra-226+D 1.330E-03 1.330E-03 | DCF3( 4)
D-1 Ra-228+D 1.440E-03 | 1.440E-03 | DCF3( 5)
D-1 Th-228+D 8.080E-04 | 8.080E-04 | DCF3( 6)
D-1 | Th-230 | 5.480E-04 5.480E-04 DCF3( 7)
D-1 Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 8)
D-1 | U-234 | 2.830E-04 2.830E-04 DCF3( 9)
D-1 | U-235+D | 2.670E-04 2.670E-04 DCF3(10)
D-1 | U-238+D | 2.690E-04 2.690E-04 DCF3(11)

D-34 | Food transfer factors: ; I
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 1,3)
D-34 | I I I
D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.OOOE-02 | l.OOOE-02 | RTF( 2,1)
D-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.000E-03 | 5.000E-03 | RTF( 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 2,3)
D-34 | I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless 1.OOOE-02 | l.OOOE-02 | RTF( 3,1)
D-34 | Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.OOOE-04 | RTF( 3,3)
D-34 | I I
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.OOOE-02 | RTF( 4,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 l.OOOE-03 | RTF( 4,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.OOOE-03 | l.OOOE-03 | RTFC 4,3)
D-34 | I I
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.OOOE-02 | RTFC 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 | l.OOOE-03 | RTF( 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 | l.OOOE-03 | RTF( 5,3)
D-34 I I I
D-34 Th-228+D , plant/soil concentration ratio, dimensionless | l.OOOE-03 | l.OOOE-03 | RTF( 6,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-04 1.OOOE-04 | RTF( 6,2)
D-34 | Th-228+D , milk/livestock-intake ratio, 'L)/(pCi/d) | 5.OOOE-06 5.000E-06 | RTF( 6,3)
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

Current
Value

Paramete
NameMenu Parameter Default

-� - 4 4-

D-34

D-34

D-34 |

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34
D-34
D-34
D-34
D-34
D-34
D-34

Th-230
Th-230
Th-230

Th-232
Th-232
Th-232

U-234
U-234
U-234

U-235+D
U-235+D
U-235+D

U-238+D
U-238+D
U-238+D

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 I Bioaccumulation factors, fresh water, L/kg:

D-5

D-5

D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

D-5

D-5
D-5
D-5

D-5
D-5

I Ac-227+D , fish

I Ac-227+D , crustacea and mollusks

Pa-231 , fish

Pa-231 , crustacea and mollusks

Pb-210+D , fish
Pb-210+D , crustacea and mollusks

l.OOOE-03

l.OOOE-04
5.000E-06-

l.OOOE-03
l.OOOE-04
5.OOOE-06

2.500E-03

3.400E-04
6.OOOE-04

2.500E-03

3.400E-04

6. 000E-04

2.500E-03
3.400E-04
6.OOOE-04

l.500E+01
l.OOOE+03

1.000E+01

1.100E+02

3.000E+02

l.OOOE+02

5,000E+01
2.500E+02

5.OOOE+01
2.500E+02

l.OOOE+02

5.00 E+02

l.OOOE+02

5. 000E+02

1.OOOE+02
5.000E+02

1.OOOE+01

6.000E+01

1.OOOE+01

6.000E+01

1.OOOE-03

1.OOOE-04

5.OOOE-06

1.OOOE-03

1. OOOE-04

5.OOOE-06

2.500E-03

3.400E-04
6.000E-04

2. 500E-03
3.4 00E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

1.500E+01

1.OOOE+03

1.OOOE+01
1.100E+02

3.000E+02

1.OOOE+02

5.000E+01

2.500E+02

5.OOOE+01

2.500E+02

l.OOOE+02
5.000E+02

1.OOOE+02

5.000E+02

1.OOOE+02

5.000E+02

1.OOOE+01
6.000E+01

1.OOOE+01
6.000E+01

RTF( 7,1)

RTFC 7,2)

RTF( 7,3)

RTF( 8,1)

RTF( 8,2)

RTF( 8,3)

RTF( 9,1)

RTF( 9,2)
RTF( 9,3)

RTF (10, 1)
RTF(10,2)

RTF(10,3)

RTF(1, 1)
RTF (11, 2)

RTF(11, 3)

BIOFAC( 1I

BIOFAC( 1

BIOFACC 2

BIOFAC( 2

BIOFAC( 3

BIOFACC 3

BIOFAC( 4

BIOFAC( 4

BIOFAC( 5

BIOFAC( 5

BIOFAC( 6
BIOFAC( 6

BIOFAC( 7

BIOFAC( 7

BIOFAC( 8

BIOFAC( 8

BIOFAC( 9
BIOFAC( 9

Ra-226+D , fish

Ra-226+D , crustacea

Ra-228+D , fish.

Ra-228+D , crustacea

Th-228+D , fish

Th-228+D , crustacea

Th-230 , fish

Th-230 , crustacea

Th-232 , fish

Th-232 , crustacea

U-234 , fish
U-234 , crustacea

U-235+D , fish
U-235+D , crustacea

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks
BIOFAC(10
BIOFAC (10 )
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File : newfield 3005006.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

Current j I Paramete
Menu I Parameter | Value | Default | Name

D-5 U-238+D , fish | 1.OOOE+01 | 1.000E+01 | BIOFAC(11
D-5 ! U-238+D , crustacea and mollusks ! 6.OOOE+01 ! 6.000E+01 ! BIOFAC(11

( ( C
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Uranium Thorium

Site-Specific Parameter Summary

Menu Parameter
User

Input
Used by RESP

(If different from uDefault
-4 4 +

ROll

ROll

ROll
ROil

R011

ROl1

RO11

ROll
ROll

ROll

ROll
ROll

R011
R011

R012

R012

R012

R012

R012

R012
R012

R012

R012

Area of contaminated zone (m''2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)

Times fc
Times fc
Times fc
Times fc
Times fc

Times fc
Times fc

Times fc
Times fc

Initial
Initial

IInitial
Initial

Initial
Initial

Initial

Initial

Iinitial

or calculations
or calculations
ir calculations
ir calculations
ir calculations
ir calculations
ir calculations
ir calculations
ir calculations

(yr)
(yr)
(yr)
(yr)
Cyr)
(yr)
(yr)
(yr)
Cyr)

principal
principal
principal
principal
principal
principal
principal
principal
principal

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide
radionuclide

radionuclide

(pCi/g):
(pCi/g):
(pCi/g)
(pCi/g):
(pCi/g):
(pCi/g):
(pCi/g):
(pCi/g):
(pCi/g)
(pCi/L):

(pCi/L):
(pCi/L):
(pCi/L):
(pCi/L):

(pCi/L):
(pCi/L):

(pCi/L):

(pCi/L):

Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232

U-234

U-235

U-238
Pb-210

Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234
U-235

U-238

R012J

R012

R012

R012

R012

R012
R012

R012

R012

R013

R013
9R013

R013

R013
R013

R013

R013

R013

R013

R013

R013

R013

R013

R013
R013

Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration
Concentration

Cover depth (c

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

2.440E+05

1.500E-01 |

not used |
2.500E+01 |
O.OOOE+0O |

1.OOOE+OO

|l.OOOEtOl |
| l.OOOE+02-|
3.OOOE+02 |

5.000E+02 |

7.OOOE+02 |
9.OOOE+02 |

l.OOOE+03 |

not used |

9.800E+00 |
9.800E+O0 |

7.000E+00 |

7.OOOE+0O |

| 9.800E+0
7.OOOE+ 00

| l.OlOE+0l1|
9.OOOE-01 |
9.800E+OO |

|.not used I
not used I
not used I
not used I
not used I
not used I
not used I
not used

I not used

| O.OOOE+00 |
not used |

| not used

| 2.800E+0O
| 4.600E-05 |

| 4.OOOE-01
2.OOOE-01 |

2.OOOE+03 |
2.880E+0O

4.250E+OO

not used

6.250E-01

| l.050E+OO

2.OOOE-01

| overhead

| 4.500E-O1

l.OOOE+04

2.OOOE+00

l.OOOE+02
2.500E+01

O.OOOE+O0

l.OOOEtOO
3.OOOE+00

l.OOOE+0l
.3.OOOE+01

l.OOOE+02

3. OOOE+02

l.OOOE+03

O.OOOE+0O

O.OOOE+00

O.OOOE+00

O.OOOE+O0

O.OOOE+OO

O.OOOE+00

O.OOOE+00
O.OOOE+O00

O.OOOE+00
0. 00E+OO
O.OOOE+OO
O.OOOE+00;
O. OOOE+00;
O. OOOE+.OO
O.OOOE+00
O:OOOE+O0

O.OOOE+00

O.OOOE+O00
O. OOOEt00
0. OOOE+0O

O.OOOE+OO

l.500E+00

l.OOOE-03
l.500E+O0

l.OOOE-03

4.OOOE-0l

2.OOOE-0l

l.OOOE+0l

5.300E+00

2. 000E+00
8.000E+OO

5.OOOE-0l

l.OOOE+OO

2.000E-Ol

overhead

2.OOOE-01

___

__-

: __

___

; ---

_--_

I ___

___

___

___

_ _

___

_ __

Density of cover material (g/cm^3)
Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cml*3)

Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter

Average annual wind speed (m/sec)
Humidity in air (g/m**3)
Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)
Irrigation mode

Runoff coefficient

)
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Site-Specific Parameter Summary (continued)

I | User I I Used by RESP
Menu | Parameter | Input | Default ( (If different from u

R013 j Watershed area for nearby stream or pond (m"*2) I not used | l.OOOE+06 -
R013 I Accuracy for water/soil computations not used | l.OOOE-03 -

I. I I I
R014 I Density of saturated zone (g/cm^*3) not used | l.SOOE+00 |
R014 I Saturated zone total porosity not used I 4.OOOE-01 |
R014 I Saturated zone effective porosity not used j 2.OOOE-01 |

R014 I Saturated zone field capacity not used I 2.000E-01
R014 I Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 -
R014 I Saturated zone hydraulic gradient | not used I 2.000E-02 -
R014 Saturated zone b parameter | not used I 5.300E+00 |
R014 I Water table drop rate (m/yr) not used l.OOOE-03 -
R014 I Well pump intake depth (m below water table) | not used | 1.000E+01 |
R014 I Model: Nondispersion (ND) or Mass-Balance (MB) not used | ND _
R014 I Well pumping rate (m**3/yr) I not used I 2.500E+02 -

R015 I Number of unsaturated zone strata not used | 1 _
R015 I Unsat. zone 1, thickness (m) | not used I 4.000E+00
R015 I Unsat. zone 1, soil density (g/cm-3) not used | 1.500E+00 |
R015 I Unsat. zone 1, total porosity not used I 4.OOOE-01 |
R015 I Unsat. zone 1, effective porosity not used I 2.000E-01 |
R015 I Unsat. zone 1, field capacity | not used I 2.000E-01 |
ROS| Unsat. zone 1, soil-specific b parameter | not used I 5.300E+00 |
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.OOOE+01 |

R016 I Distribution coefficients for Pb-210 I I I
R016 I Contaminated zone (cm-3/g) 1.OOOE+02 1.OOOE+02 -
R016 I Unsaturated zone 1 (cm--3/g) I not used 1.OOOE+02

R016 I Saturated zone (cm**3/g) not used 1.OOOE+02 -
R016 I Leach rate (/yr) O.OOOE+00 | O.OOOE+00 | 6.937E-03
R016 j Solubility constant j O.OOOE+00 | O.OOOE+00 | not used

R016 I Distribution coefficients for Ra-226 I I I
R016 I Contaminated zone (cm**3/g) I 5.300E+01 7.000E+01 |
R016 I Unsaturated zone 1 (cm-3/g) I not used I 7.000E+01 |
R016 I Saturated zone (cm"3/g) I not used I 7.000E+01 |
R016 Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 1.308E-02
R016 I Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 I Distribution coefficients for Ra-228 I I I
R016 I Contaminated zone (cm-*3/g) 5.300E+01 1 7.000E+01 |
R016 I Unsaturated zone 1 (cm**3/g) not used 7.000E+01 |
R016 I Saturated zone (cm**3/g) not used j 7.000E+01 |
R016 I Leach rate (/yr) | O.OOOE+00 | O.OOOE+00 | 1.308E-02
R016 I Solubility constant | O.OOOE+00 | O.OOOE+00 | not used

R016 I Distribution coefficients for Th-228 I I I
R016 I Contaminated zone (cm*3/g) I 5.201E+04 j 6.OOOE+04
R016 I Unsaturated zone 1 (cm**3/g) not used I 6.000E+04
R016 I Saturated zone (cm**3/g) not used I 6.0005+04 -
R016 I Leach rate (/yr) O.OOOE+00 | O.OOOE+00 | 1.335E-05
R016 I Solubility constant ( | O.OOOE+00 j O.OOOE+00 not used (
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Site-Specific Parameter Summary (continued)

Menu Parameter
User

Input

Used by RESP

(If different from uDefault
-4 4- 4 .4.

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016
R016

R016

R016
R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016
R016

Distribution coefficients for Th-230

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm"*3/g)

Saturated zone (cm*^3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-232

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm*3/g)

Saturated zone (cm^*3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm 3/g)

Unsaturated zone l1(cm**3/g)

Saturated zone (cm**3/g)-

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-238

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ac-227

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-231

Contaminated zone (cm^3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)

5.201E+04
not used

not used

O.OOOE+00

|O.OOOE+00

5.201E+04

not used

not used

0.0O0OE+00

O.OOOE+00

7.036E+04
not used

not used

|0.000E+00
O.OOOE+00

7.036E+04

not used

not used

O.OOOE+00

O.OOOE+00

7.036E+04

not used
not used

O.OOOE+00
O.OOOE+00

2.000E+01
not used

not used

O.OOOE+00

O.OOOE+00

5.000E+01

not used
not used

O.OOOE+00

O.OOOE+00

6.000E+04

6.000E+04

6.000E+04

O.OOOE+00
O.OOOE+00

6.000E+04
6.000E+04

6.000E+04
O.OOOE+00

O. OOOE+OO

5.000E+01
5.OOOE+01

5.000E+01

O.OOOE+00

O.OOOE+00

5.000E+01

5.OOOE+01
5.000E+01

O.OOOE+00

O.OOOE+00

5.OOOE+01

5.000E+01

5.OOOE+01

O.OOOE+00
O.OOOE+00

2.000E+01

2.000E+01

2.000E+01

O.OOOE+00

O.OOOE+00

5.000E+01

5.000E+01

5.000E+01

O.OOOE+00

O.OOOE+00

1.335E-05
not used

1.335E-05

not-used

9.6867E-06
not-used

9.867E-06
not used

9.867E-06
not used

3.459E-02
not .used

1.3865-02

not used

R017 8. 400E+03 8.400E+03
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Site-Specific Parameter Summary (continued)

User
Input Default

Used by RESS
(If different from uMenu Parameter

-l I I l

R017 I
R017 l

R017 l

R017 l
R017 l
R017 I
R017 l
R017

R017 |

R017

R017

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017
R017

Rol7?
RO17|

R017
R017
R017

R017
R017

R017

R017

Mass loading for inhalation (g/m**3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS - -1)

Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius Cm), ring 5:
Outer annular radius Cm), ring 6:
Outer annular radius Cm), ring 7:
Outer annular radius Cm), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius Cm), ring 10:
Outer annular radius Cm), ring 11:
Outer annular radius Cm), ring 12:

Fractions
Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring 8

Ring 9
Ring 10
Ring 11
Ring 12

of annular areas within AREA:

3. 000E-05

3.000E+01
4.OOOE-01

2.700E-01

1. 500E-01

7. 0OOE-02
1.000E+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

not used
not used
not used
not used
not used
not used
1. 830E+01
not used
not used
not used
not used
not used
not used

not used

not used

1.000E-04

3.000E+01

4.000E-01

7.QOOE-01

5. 000E-01
2.500E-01

1.000E+00

5.OOOE+01

7.071E+01

0.000E+00
0.00OE+00

0.OOOE+00
0.000E+00

0.000E+00

0.OOOE+00

0.OOOE+00

0.000E+00

0.000E+00

O. OOOE+00

1.000E+00
2.732E-01

0.000E+00
0. 00OE+00

0.OOOE+00

0.00OE+00
0.00OE+00

0.OOOE+00
0.00OE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

>0 shows circular

R018

R018

R018

R018

R018

R018
R018

R018
ROl8

R018

R018

R018

R018

R018

R018

Fruits, vegetables .and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)
Milk consumption CL/yr)
Meat and poultry consumption (kg/yr)
Fish consumption (kg/yr)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)
Drinking water intake (L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamination fraction of meat

(

I 1.600E+02 I
I 1.400E+01 I
I 9.200E+01
I 6.300E+01
I 5.400E+00 I
I 9.OOOE-01 I
I 3.650E+01
| 5.100E+02

I 1.OOOE+00
I 1.OOOE+00
| 1.000E+00

I 1.OOOE+00
I 5.OOOE-01
1-1

-1l

(. ( rp
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Site-Specific Parameter Summary (continued)

Menu Parameter
User
Input Default

Used by RESB

(If different from u
-+ .1. J.

R018

R019

R019

R019

R019

R019

R019
R019

R019

R019
R019

R019

R019

R19B
R19B

R19B

R19B
R193

R19B
R19B

R19B

R19B

R19B

R19B
R19B

R19B

R19B

R19B

R19B

C14
C14

C14

C14

C14

C14

C14
C14

C14

C14

STOR

STOR
STOR

STOR
STOR

STOR

STOR

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk CL/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)
Depth of soil mixing layer (m)

Depth of-roots Cm)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m*2)
Wet weight crop yield for Leafy (kg/m^*2)
Wet weight crop yield for Fodder (kg/m-2)
Growing Season for Non-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy
Translocation Factor for Fodder
Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy-
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy
Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)
C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air
C-14 eyasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/sec)
C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed
DCF correction factor for gaseous forms of C14

Storage times of contaminated foodstuffs (days):
Fruits, non-leafy vegetables, and grain
Leafy vegetables

Milk

Meat and poultry
Fish

Crustacea and mollusks

*)

not used

not used

not used

not used
not used

not used

not used
1.500E-01

not used

not used
not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used.
-not used-

not used

not used

not used

not used
not used

-1

6.800E+01

5.500E+01

5.000E+01

1.600E+02

5.000E-01
1.000E-04
1.500E-01
9.000E-01

1.000E+00

1.000E+00

1;000E+00

1.000E+00|

7.000E-01
1.500E+00

1.100E+00

1.700E-01
2.500E-01l

8.000E-02
1.000E-01

1.000E+00

1.000E+00
2.500E-01|
2.500E-01|

2.500E-01

2.500E-01

2.500E-01

2.500E-01C

2.OOE+01

2.OO0E-05|

3.O0OE-02
2.000E-02

9.800E-01

3. OO0E-01
7.00OE-07|

1.OOE-10

8.O00E-01

2.000E-01

8.894E+01

1.400EtOl

1.000E+00

1.00OE+00

2.OOE+01

7.000E+00

7.000E+00

___

___

___

----

., - - -

-- -

not
not
not
not
not
not
not
not
not
not

used

used

used

used

used

used

used

used

used
used

1. 400E+01
|1.OOE+00

1.000E+00

2.0ODE+01
7.000E+00

| 7.000E+00
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File newfield 3005006.RAD

Site-Specific Parameter Summary (continued)

I User l l Used by RESR
Menu Parameter | Input | Default | (If different from u

STOR | Well water | 1.000E+00 | 1.OOOE+00 |

STOR Surface water | 1.OOOE+00 | 1.OOOE+00 |

STOR | Livestock fodder | 4.500E+01 I 4.500E+01 -

R021 | Thickness of building foundation (m) not used 1.500E-01 |

R021 | Bulk density of building foundation (g/cm**3) not used | 2.400E+00 |

R021 | Total porosity of the cover material not used | 4.000E-01 |

R021 Total porosity of the building foundation | not used | 1.000E-01 |
R021 | Volumetric water content of the cover material j not used | 5.000E-02 |

R021 | Volumetric water content of the foundation not used | 3.000E-02 |

R021 | Diffusion coefficient for radon gas Cm/sec): l l
R021 | in cover material not used | 2.000E-06

R021 | in foundation material | not used | 3.000E-07 |

R021 | in contaminated zone soil | not used | 2.OOOE-06
R021 | Radon vertical dimension of mixing (m) not used | 2.000E+00 |

R021 | Average building air exchange rate (l/hr) | not used | 5.OOOE-01 |
R021 | Height of the building (room) (i) j not used | 2.500E+00 |

R021 | Building interior area factor | not used | 0.000E+00
R021 | Building depth below ground surface (m) I not used 1-1.OOOE+00 I ---

R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 |

R021 Emanating power of Rn-220 gas | not used | 1.500E-01 |

TITL | Number of graphical time points | 32 I _
TITL | Maximum number of integration points for dose 1 I ___ _

TITL | Maximum number of integration points for risk 1 I _

Summary of Pathway Selections

Pathway | User Selection

1 -- external gamma I active

2 -- inhalation (w/o radon)| active

3 -- plant ingestion | suppressed

4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed

6 -- aquatic foods | suppressed
7 -- drinking water suppressed

8 -- soil ingestion I active

9 -- radon | suppressed
Find peak pathway doses ! active

( ( (
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File : newfield 3005006.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:

Cover Depth:

244000.00 square meters

0.25 meters

0.00 meters

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235
U-238

9. 800E+00

9.800E+00
7.000E+00

7.OOOE+00

9.800E+00
7.000E+00

1 .010E+01

9.000E-01
9. 800E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit - 2.500E+01 mrem/yr'

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000Et00 1.OOOE+00

TDOSEWt): 2.457E+01 2.435E+01

M(t): 9.830E-01 9.739E-01

Maximum TDOSE(t): 2.457E+01 mrem/yr

1.OOOE+01 1.OOOE+02 3.000E+02 5.OOOE+02 7.OOOE+02 9.OOOE+02

2.233E+01 1.468E+01 1.172E+01 1.137E+01' 1.117E+01 1.095E+01

8.933E-01 5.873E-01 4.686E-01 4.547E-01 4.466E-01 4.378E-01

at t - 0.OOOE+00 years

)
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path
As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant

Radio-
Meat

Nuclide mrem/yr fract.

Pb-210 6.623E-03 0.0003
Ra-226 1.171E+01 0.4766

Ra-228 4.493E+00 0.1828

Th-228 7.526E+00 0.3063

Th-230 1.307E-03 0.0001

Th-232 4.024E-04 0.0000

U-234 4.480E-04 0.0000

U-235 7.479E-02 0.0030

U-238 1.609E-01 0.0065

Total 2.398E.01 0.9756

mrem/yr fract.

8.455E-04 0.0000
3.134E-04 0.0000
1.322E-04 0.0000
a.981E-03 0.0004
l.188E-02 0.0005
4.269E-02 0.0017
4.958E-03 0.0002
4.117E-04 0.0000
4.300E-03 0.0002

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.007.451E-02 0.0030 O.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Dependent Pathways

Water
Radio-

Nuclide mrem/yr fract.

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 0.000E+00 0.0000
U-234 O.OOOE+00 0.0000
U-235 O.OOOE+00 0.0000
U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish Radon Plant Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

* mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.60005.00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

( (



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/15/2005 09:37 Page 13

Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File : newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio- --
Nuclide mrem/yr fract.

Pb-210 6.376E-03 0.0003
Ra-226 1.155E+01 0.4746

Ra-228 6.064E+00 0.2490

Th-228 5.238E+00 0.2151

Th-230 6.347E-03 0.0003

Th-232 6.471E-01 0.0266

U-234 4.480E-04 0.0000

U-235 7.479E-02 0.0031

U-238 1.609E-01 0.0066

Total 2.375E+01 0.9755

mrem/yr fract.

8.137E-04 0.0000
3.347E-04 0.0000
2.660E-03 0.0001
6.249E-03 0.0003
1.188E-02 0.0005
4.286E-02 0.0018
4.956E-03 0.0002
4.116E-04 0.0000
4.299E-03 0.0002

7.446E-02 0.0031

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mrem/yr fract. mre

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000: 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Dependent Pathways

Water Fish

Radio- -
Nuclide mrem/yr fract. mrem/yr fract.

Radon Plant Meat

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000
U-235 0.OOOE+00 0.0000
U-238 0.OOOE+00 0.0000

Total 0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

.mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr- fract. mre

0.000E+00:0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

*Sum of all water independent and dependent pathways.

3
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Total Dose Contributions TDOSE(ipt) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 4.528E-03 0.0002

Ra-226 1.023E+01 0.4581
Ra-228 3.995E+00 0.1189

Th-228 2.008E-01 0.0090
Th-230 4.875E-02 0.0022

Th-232 7.054E+00 0.3158

U-234 4.503E-04 0.0000

U-235 7.479E-02 0.0033

U-238 1.608E-01 0.0072

Total 2.177E+01 0.9747

Inhalation Radon Plant Meat

mrem/yr fract.

5.763E-04 0.0000
4.759E-04 0.0000
3.384E-03 0.0002
2.390E-04 0.0000
1.184E-02 0.0005
4.748E-02 0.0021
4.943E-03 0.0002
4.118E-04 0.0000
4.287E-03 0.0002

7.364E-02 0.0033

mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+01 years

Water Dependent Pathways

Water Fish Radon

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract. mre

0.000E+00 0.0000

0.000E+00 0.0000
0.000+E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00

0.00

'Sum of all water independent and dependent pathways.

(, (
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File : newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation

Radio-

Radon Plant Meat

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre
_ .-

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234
U-235

U-238

1.478E-04

3.025E+00

2.572E-05

1.377E-15

2.784E-01

1.079E+01

6.053E-04
7.480E-02

1.604E-01

0.0000
0.2060
0.0000
0.0000
0.0190
0.7350
0.0000
0.0051
0.0109

1.830E-05

3.246E-04

2.189E-08

1.600E-18

1.151E-02

4.929E-02

4.810E-03

4.143E-04

0.0000
0.0000
0. 0000
0.0000
0. 0008
0.0034

0.0003
0.0000

0.000E+00

0.000E+00

0.000E+00

0.000E+00
0.OOOE+00

0.OOOE+00

0.OOOE+00
0.000E+00

0.000E+00

0.0000
0.0000
0.0000
0 .0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

O. OOOE+00
0.000E+00
0.OOOE+00

0.OOOE+00

0 .0000
0.0000
0. 0000
0. 0000
0.0000
0.0000
0. 0000
0.0000
0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000-
0.000E+00 0.0000
0.000E+00 0.0000

*0.00
0.00
0.00
0.00

:0.00
0.00
0.00
0.00
0.00

Total 1.433E+01 0.9760

4.166E-03 0.0003

7.053E-02 0.0048 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Dependent Pathways

Water Fish . Radon

--Radio-

Plant Meat

I Nuclide mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

mrem/yr fract. . mrem/yr. fract... mrem/yr; fract. I mre
_ .

Pb-210

Ra-226
Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.000E+00

0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.OOOE+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

0.OOOE+00
0.000E+00

0.000E+00

0.0000
0.0000
0 .0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000

0.0000

0.000E+00

0.000E+00
0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.00OE+00

0.0000.
0. 0000
0.0000
0.0000
0.0000
0. 0000
0.0000

O.OOOE+000.0000 - 0.00
0.000E+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00

O.OOOE+00 0.0000 .0.00
O.OOOE+00 0.0000 .0.00
0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000Total 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

I9
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 7.367E-08 0.0000

Ra-226 2.012E-01 0.0172

Ra-228 6.306E-17 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 3.646E-01 0.0311

Th-232 1.067E+01 0.9110

U-234 1.230E-03 0.0001

U-235 7.461E-02 0.0064

U-238 1.592E-01 0.0136

Total 1.147E+01 0.9793

Inhalation Radon Plant Meat

mrem/yr fract.

8.544E-09 0.0000
2.182E-05 0.0000
5.07lE-20 0.0000
0.000E+00 0.0000
1.074E-02 0.0009
4.604E-02 0.0039
4.514E-03 0.0004
3.931E-04 0.0000
3.897E-03 0.0003

6.561E-02 0.0056

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Fish Radon Plant Meat

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File : newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.OOOE+02 years

Water. Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 3.670E-11 0.0000

Ra-226 1.336E-02 0.0012

Ra-228 1.543E-28 0.0000

Th-228 O.OOOE+00 0.0000
Th-230 3.655E-01 0.0322

Th-232 1.053E+01 0.9268

U-234 1.895E-03 0.0002

U-235 7.432E-02 0.0065

U-238 1.578E-01 0.0139

Total 1.115E+01 0.9807

Inhalation Radon Plant Meat

mrem/yr fract.

3.971E-12 0.0000
1.364E-06 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
9.974E-03 0.0009
4.282E-02 0.0038
4.217E-03 0.0004
3.662E-04 0.0000
3.629E-03 0.0003

6.101E-02 0.0054

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.000E+02 years

- -Water Dependent Pathways

Water . Fish Radon
Radio- - - -

Plant Meat
_ .

Nuclide mrem/yr fract. mrem/yr- fract.

Pb-210 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000 O.OOOE+00 0.0000.
Ra-228 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-228 O.OOOE+OO 0.0000 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-234 O.OOOE+000.0000 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000

mrem/yr fract. mrem/yr, fract.: mrem/yr- fract. mre

O.OOOE+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 :0.00

O.OOOE+OO 0.0000 -O.OOOE+00 0.0000 :0.00
O.OOOE+00 0.0000 O.OOOE+000.0000 0.00

O.OOOE+00 0.0000. O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000-0.00
O.OOOE+00 0.0000 O.OOOE+00 0.0000.0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000--.0.00
O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.00

*Sum of all water independent and dependent pathways.
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File : newfield 3005006.RAD

Total Dose Contributions TDOSEti,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 1.828E-14 0.0000

Ra-226 8.847E-04 0.0001

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000
Th-230 3.600E-01 0.0322
Th-232 1.037E+01 0.9287

U-234 2.541E-03 0.0002
U-235 7.396E-02 0.0066
U-238 1.561E-01 0.0140

Total 1.096E+01 0.9818

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

1.836E-15
8.483E-08

0.OOOE+00

0.000E+00
9.210E-03

3. 961E-02
3. 919E-03
3. 390E-04

3.361E-03

0.0000
0.0000
0.0000
0.0000
0. 0008
0.0035
0. 0004
0.0000
0.0003

0.000E+00
0. 000E+00

0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.0000
0.0000
0 .0000
0. 0000
0.0000
0.0000
0.0000
0 .0000
0.0000

0.000E+00
0.000E+00

0.OOOE+00

0.000E+00
0.000E+00
0. OOOE+00
0. 000E+00
0. 000E+00

0. 000E+00

0.0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.005.644E-02 0.0051 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210

Ra-226
Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0 . 0000.

0.000E+00

0.OOOE+00
0.OOOE+00

0.000E+00

0. 00OE+00

0. 000E00

0.000E+00

0.000E+00

0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00

0.00OE+00
0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

0. 0000
0. 0000
0.0000
0 .0000
0. 0000
0.0000
0 .0000
0. 0000
0. 0000

0. 0000

0.000E+00

0.000E+00

0.00OE+00

0.OOOE+00

0.000E+00

0.000E+00

0.OOOE+00
O.OOOE+00
O.OOOE+00

0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000

Meat

mrem/yr fract.

0.0005+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00Total O.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.00OE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract. mrem/yr fract.

Pb-210 9.100E-18 0.0000 8.438E-19 0.0000

Ra-226 5.841E-05 0.0000 5.241E-09 0.0000

Ra-228 O.OOOE+00 0.0000 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Th-230 3.531E-010.0323 8.453E-03 0.0008

Th-232 1.018E+01 0.9296 3.642E-02 0.0033

U-234 3.159E-03 0.0003 3.620E-03 0.0003

U-235 7.352E-02 0.0067 .3.119E-04 0.0000

U-238 1.540E-01 0.0141 3.095E-03 0.0003

Total 1.076E+01 0.9830 5.190E-02 0.0047

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mre

0.000E+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00
0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.000E+02 years

Water Dependent Pathways

Water Fish Radon

--- Radio-

Plant - - Meat
r - r_

mrem/yr- fract.: ! mrem/yr ! fract;-- mreNuclide mrem/yr fract.

Pb-210 0.OOOE+00 0.0000

Ra-226 0.000E+00 0.0000
Ra-228 0.OOOE+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

m rem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE.00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

*0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000- 0.00
0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.OOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

*Sum of all water independent and dependent pathways.

I)
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 2.030E-19 0.0000

Ra-226 1.499E-05 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 3.491E-01 0.0323
Th-232 1.006E+01 0.9300

U-234 3.455E-03 0.0003
U-235 7.325E-02 0.0068

U-238 1.528E-01 0.0141

Total 1.064E+01 0.9835

Inhalation Radon Plant Meat

mrem/yr Sract.

1.804E-20 0.0000
1.299E-09 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
8.077E-03 0.0007
3.483E-02 0.0032
3.469E-03 0.0003
2.984E-04 0.0000
2.962E-03 0.0003

4.964E-02 0.0046

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+000.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Dependent Pathways

Water Fish Radon Plant
Radio-

Nuclide mrem/yr fract. mrem/yr £ract. mrem/yr fract.

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000

Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000
U-235 0.000E+00 0.0000
U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium

File : newfield 3005006.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal.Radionuclide Contributions Indicated

Parent Product

Pb-210 Pb-210

Branch DSR(jt) (mrem/yr)/(pCi/g)

Fraction* t- O.OOOE+00 l.OOOE+00 l.OOOE+01 1.OOOE+02 3.OOOE+02 5.OOOE+02 7.OOOE+02 9.0

l.OOOE+00 3.003E-02 2.890E-02 2.047E-02 6.504E-04 3.042E-07 1.416E-10 6.561E-14 3.0

Ra-226
Ra-226

Ra-226

Ra-226 l.OOOE+00

Pb-210 1.OOOE+00

EDSR~j)

1.200E+00

O.OOOE+00
1.200E+00

1.184E+00

9.095E-04
1. 185E+00

1.048E+00 3.098E-01

7.211E-03 8.741E-03

1.056E+00 3.185E-01

2.060E-02
6.011E-04
2.120E-02

1.367E-03 9.054E-05 5.9

3.766E-05 2.346E-06 1.4
1.405E-03 9.288E-05 6.1

Ra-228 Ra-228 1.OOOE+00

Ra-228 Th-228 l.OOOE+00

Ra-228 ZDSRII)

Th-228 Th-228 l.OOOE+00

6.477E-01

O.OOOE+00

6.477E-01

5.667E-0l
3.059E-0l
8.726E-01

1.702E-01 1.016E-06 2.494E-18 6.115E-30 1.495E-41 0.0

4.037E-01 2.679E-06 6.560E-18 1.603E-29 3.907E-41 0.0

5.739E-01 3.694E-06 9.055E-18 2.215E-29 5.402E-41 0.0

1.080E+00 7.515E-01 2.881E-02 1.976E-16 0.000E+00O.OOOE+00 O.OOOE+00 0.0

Th-230
Th-230
Th-230
Th-230

Th-232
Th-232
Th-232
Th-232

U-234
U-234
U-234
U-234
U-234

U-235
U-235
U-235
U-235

Th-230
Ra-226
Pb-210
EDSR(j)

Th-232
Ra-228
Th-228
£DSR (j)

U-234
Th-230
Ra-226
Pb-210
ZDSR(j)

U-235
Pa-231
Ac-227
ZDSR (J)

l.OOOE+00
1. OOOE+00
1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+0O

l.OOOE+00

1.OOOE+00
1.OOOE+00

l.OOOE+00

l.OOOE+00

1. OOOE+00
l.OOOE+00

3.552E-03
O.OOOE+00
0.000E+00
3.552E-03

1.715E-02
O.OOOE+00
O.OOOE+00
1.715E-02

1.675E-03
O.OOOE+00
O.OOOE+00
O.OOOE+00
1.675E-03

8.464E-02
O.OOOE+00

O.OOOE+00
8.464E-02

3.551E-03
5.166E-04

1. 987E-07
4.068E-03

3.541E-03
4.863E-03

1.703E-05
8.420E-03

3.439E-03
2.839E-02

4. 657E-04

.3.229E-02

3.216E-03 2.994E-03 2.774E-03 2.5
3.721E-02 3.729E-02 3.672E-02 3.6
6.938E-04 6.619E-04 6.135E-04 5.6
4.112E-02 4.095E-02 4.011E-02 3.9

1.714E-02 1.709E-02 1.660E-02
7.309E-02 4.306E-01 5.819E-01

2.004E-02 5.833E-01 9.688E-01

1.103E-01 1.031E+00 1.567E+00

1.674E-03 1.669E-03 1.623E-03'

3.196E-08 3.187E-07 3.098E-06

2.330E-09 2.238E-07 1.557E-05

5.988E-13 5.330E-10 1.998E-07

1.674E-03 1.670E-03 1.641E-03

1.551E-02 1.443E-02 1.335E-02 1.2

5.763E-01 5.697E-01 5.620E-01 5.5

9.568E-01 9.429E-01 9.266E-01 9.0

1.549E+00 1.527E+00 1.502E+00 1.4

l.519E-03 1.416E-03 1.313E-03 1.2

8.697E-06 1.351E-05 1.754E-05 2.0

7.754E-05 1.435E-04 2.075E-04 2.6

1.295E-06 2.391E-06 3.322E-06 4.0
1.606E-03 1.575E-03 1.541E-03 1.5

8.463E-02 8.462E-02 8.447E-02

1.435E-06 1.347E-05 7.639E-05

9.977E-08 7.912E-06 1.507E-04
8.464E-02 8.464E-02 8.469E-02

8.410E-02

9.559E-05
2.113E-04
8.440E-02

8.368E-02

9.229E-05
2.105E-04
8.398E-02

8.319E-02 8.2

8.762E-05 8.2
2.057E-04 2.0

8.348E-02 8.2

U-238 U-238 l.OOOE+00

U-238 U-234 l.OOOE+00
U-238 Th-230 l.OOOE+00

U-238 Ra-226 1.OOOE+00

U-238 Pb-210 1.OOOE+00

U-238 EDSR(i)

1.794E-02

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00
1.794E-02

1.794E-02

4.746E-09

4.531E-14
2.205E-15

4.255E-19

1.794E-02

1.793E-02

4 .733E-08
4 .518E-12

2.138E-12
3. 874E-15

1.793E-02

1.784E-02

4. 600E-07

4 .392E-10
1.621E-09

1.738E-11

1.784E-02

1.762E-02
1.292E-06
3.701E-09
2.727E-08
4.167E-10
1.762E-02

1.738E-02

2.008E-06

9.586E-09

8.931E-08
1.407E-09

1.738E-02

1.711E-02 1.6

2.608E-06 3.0

1.744E-08 2.6
1.870E-07 3.1

2.876E-09 4.6
1.712E-02 1.6

- - - - -- - -

'Branch Fraction is the cumulative factor for the j t principal radionuclide daughter: CUMBRF(j) - BP

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

I))I: )
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nuclide

(i te- O.OOOE+00 1.OOOE+00

Pb-210 8.325E+02 8.650E+02

Ra-226 2.082E+01 2.109E+01

Ra-228 3.860E+01 2.865E+01

Th-228 2.315E+01 3.327E+01

Th-230 7.038E+03 6.146E+03

Th-232 1.458E+03 2.267E+02

U-234 1.493E+04 1.493E+04

U-235 2.954E+02 2.954E+02

U-238 1.394E+03 1.394E+03

*At specific activity limit

l.OOOE+01 l.OOOE+02 3.OOOE+02

1.221E+03 3.844E+04

2.368E+01 7.849E+01
4.356E+01 6.767E+06
8.677E+02 *8.192E+14
2.969E+03 7.741E+02

2.425E+01 1.595E+01

1.497E+04 1.523E+04
2.954E+02 2.952E+02

1.394E+03 1.402E+03

8.219E+07

1.179E+03

*2.726E+14

*8.192E+14
6.080E+02

1. 614E+01

1.556E+04

2.962E+02

1.419E+03

5. 00OE+02

1.765E+ll

1. 779E+04

'2.726E+14

*8. 192E+14

6.105E+02

1. 637E+01

1.587E+04

2.977E+02

1. 438E+03

7.OOOE+02

*7.631E+13

2. 692E+05

,-2.726E+14
*8.192E+14

6.234E+02

1.664E+01

1.622E+04

2.995E+02

1.461E+03

9.OOOE

*7.631E

4.084E
*2.726E

*8.192E

6.390E

1. 698E

1.662E

3.016E

1.487E

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/CpCi/g)
and Single Radlonuclide Soil Guidelines G(i,t) in pCi/g

at tmin - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - O.OOOE+00 years

Nuclide Initial

(i) (pCi/g)

Pb-210 9.800E+00

Ra-226 9.800E+00

Ra-228 7.OOOE+00
Th-228 7.0OOE+00

Th-230 9.800E+00

Th-232 7.000E+00

U-234 l.010E+01

U-235 9.OOOE-01

U-238 9.800E+00

tmi n
(years)

0. OOOE+00
0.OOOE+00
2.958 t 0.006
O.OOOE+00

362.7 ± 0.7
60.7 ± 0.1
0.OOOE+00
78.1 ± 0.2
O.OOOE+00

DSR(i,tmin) G(i,tmin)

(pCi/g)

3.003E-02 8.325E+02
1.200E+00 2.082E+01

1.002E+00 2.494E+01
1.080E+00 2.315E+01

4.126E-02 6.059E+02
1.570E+00 1.592E+01

1.675E-03 1.493E+04
8.470E-02 2.952E+02

1.794E-02 1.394E+03

DSR(i,tmax) G(i,tmax)

(pCi/g)

3.003E-02 8.325E+02

1.200E+00 2.082E+01

6.477E-01 3.860E+01
1.080E+00 2.315E+01
3.552E-03 7.038E+03

1.715E-02 1.458E+03
1.675E-03 1.493E+04

8.464E-02 2.954E+02

1.794E-02 1.394E+03
- - ----

(( (
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Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(i) Mi)

Pb-210 Pb-210 1.000E+00

Pb-210 Ra-226 1.000E+00

Pb-210 Th-230 1.000E+00

Pb-210 U-234 1.000E+00

Pb-210 U-238 1.000E+00

Pb-210 ZDOSEMj)

DOSE(j,t), mrem/yr
t- 0.OOOE+00 1.OOOE+00 1.OOOE+01 1.000E+02 3.000E+02 5.000E+02 7.000E+02 9.0

2.943E-01

0.000E+00
0.OOOE+00

0.OOOE+00

0.000E+00
2. 943E-01

2.832E-01
8 .913E-03
1. 947E-06

6.048E-12
4. 170E-18

2. 922E-01

2.006E-01
7 .066E-02
1. 669E-04

5.383E-09
3.796E-14

2.715E-01

6. 374E-03
8.566E-02

4.564E-03

2 .018E-06
1.703E-10

9.660E-02

2.981E-06 1.388E-09
5.891E-03 3.690E-04

6.799E-03 6.487E-03

1.308E-05 2.415E-05
4.083E-09 1.379E-08

1.271E-02 6.880E-03

6.430E-13 2.9
2.299E-05 1.4
6.013E-03 5.5

3.355E-05 4.1

2.819E-08 4.5

6.069E-03 5.5

Ra-226

Ra-226

Ra-226'
Ra-226

Ra -22 6

Ra-226 1.OOOE+00

Th-230 1.OOOE+00

U-234 1.000E+00

U-238 1.OOOE+00

EDOSE(j)

1.176E+01

0.OOOE+00

0.00OE+00

0.OOOE+00

1.176E+01

1.161E+01

5.062E-03
2.354E-08
2.160E-14

1.161E+01

1.027E+01

4.765E-02

2.260E-06

2.096E-11

1.032E+01

3.036E+00
2.782E-01

1.573E-04

1.589E-08

3.314E+00

2.019E-01
3.646E-01
7.831E-04
2.672E-07
5.673E-01

1.340E-02 8.873E-04 5.8

3.655E-01 3.598E-01 3.5

1.449E-03 2.096E-03 2.7

8.753E-07 1.833E-06 3.1
3.803E-01 3.628E-01 3.5

Ra-228

Ra-228
Ra-228

Ra-228 1.OOOE+00
Th-232 1.OOOE+00

ZDOSE(j)

4.534E+00

0.00OE+00
4.534E+00

3.967E+00

5.116E-01
4.478E+00

1.191E+00 7.109E-06

3.014E+00 4.073E+00

4.205E+00 4.073E+00

1.746E-17

4.034E+00
4.034E+00

4.247E-29
3.988E+00

3. 988E+00

0.OOOE+00 0.0

3.934E+00 3.8

3.934E+00 3.8

Th-228

Th-228

Th-228

Th-228

Ra-228 1.000E+00

Th-228 1.OOOE+00
Th-232 1.OOOE+00

EDOSE(J)

0.00OE+00

7.558E+00
0.00OE+00

7.558E+00

2.142E+00

5.261E+00
1.403E-01

7.542E+00

3.480E-02

3.228E-07

4.440E-13

3.480E-02

2.826E+00

2.017E-01
4.083E+00

7.111E+00

1.875E-05
1.383E-15

6.781E+00

6.781E+00

4.592E-17 1.118E-28 0.000E+00 0.0

0.OOOE+00 0.OOOE+00 0.OOOE+00 0.0
6.698E+00 6.600E+00 6.486E+00 6.3

6.698E+00 6.600E+00,6.486E+00 6.3

Th-230
Th-230
Th-230
Th-230

Th-230 1.OOOE+00

U-234 1.OOOE+00

U-238 1.OOOE+00-

EDOSE J)

3.481E-02
0.OOOE+00

0.OOOE+00
3.481E-02

3.470E-02 3.371E-02 3.151E-02 2.934E-02

3.219E-06 3.129E-05 8.784E-05 1.364E-04
4.428E-11 4.304E-09 3.627E-08 9.395E-08
3.470E-02 3.374E-02 3.160E-02 2.948E-02

2.719E-02 2.5

1.772E-04'2.1

1.709E-07 2.6

2.736E-02 2.5

Th-232 Th-232 1.000E+00 1.200E-01 1.200E-01 1.196E-01 1.162E-01 1.086E-01 1.010E-01 9.347E-02 8.5

U-234
U-234
U-234

U-234 1.000E+00
U-238 1.000E+00

£DOSE(j)

1. 691E-02

0.000E+00
1.691E-02

1. 691E-02

4.651E-08
1.691E-02

1.686E-02 1.639E-02
4.638E-07 4.508E-06

1.686E-02 1.639E-02

1.534E-02
1.266E-05
1.535E-02

1.430E-02

1.968E-05
1.432E-02

1.326E-02 1.2
2.556E-05 3.0

1.329E-02 1.2

U-235 U-235 1.000E+00 7.617E-02 7.617E-02 7.616E-02 7.602E-02 7.569E-02 7.531E-02 7.487E-02 7.4

Pa-231 U-235 1.000E+00 0.000E+00 1.292E-06 1.212E-05 6.875E-05 8.603E-05 8.306E-05 7.886E-05 7.4

Ac-227 U-235 1.OOOE+00 0.000E+00 8.979E-08 7.121E-06 1.357E-04 1.901E-04 1.894E-04 1.852E-04 1.8

U-238 U-238 1.000E+00 1.758E-01 1.758E-01 1.757E-01 1.748E-01 1.727E-01 1.703E-01 1.677E-01 1.6

BRFMi) is the branch fraction of the parent nuclide.

/ ) )



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/15/2005 09:37 Page 24
Summary : Shieldalloy Unrestricted Area DCGL Uranium Thorium
File : newfield 3005006.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) (i)
S(j,t), pCi/g

t- O.OOOE+00 1.OOOE+00 l.OOOE+Ol 1.OOOE02 3.OOOE+02 5.000E+02 7.000E+02 9.0

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Ra-226

Ra-226

Ra-226
Ra-226

Ra-226

Ra-228

Ra-228
Ra-228

Th-228

Th-228

Th-228

Th-228

Th-230

Th-230
Th-230

Th-230

Pb-210

Ra-226

Th-230

U-234

U-238

Ra-226

Th-230
U-234

U-238

ES(J)

Ra-228
Th-232
ES(j):

Ra-228

Th-228

Th-232

ES (j) :

Th-230

U-234
U-238

E (J) :

1. OOOE+00

l.OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

1.OOOE+00

1.OOOE+00
1.OOOE+00
l.OOOE+00

1. OOOE+00

1.OOOE+00

1. OOOE+00

1.OOOE.00
1.OOOE+00

1.OOOE+00

1.OOOE+OO
1.OOOE+00

1.OOOE+00

9. 800E+00
O.OOOE+00

0. OOOE+00

O.OOOE+00

O.OOOE+00

9.800E+00

9.800E+00
O.OOOE+00

O.OOOE+00
O.OOOE+00

9.800E+00

7. 0000E+0

O.OOOE+00

7.000E+OO

O.OOOE+00

7.OOOE+00

O.OOOE+00

7.000E+00

9.800E+00

O.OOOE+00
O.OOOE+00

9.800E+00

9.434E+00

2.969E-Ol

6.486E-05

2.014E-10

1.389E-16

9.731E+00

9.668E+00

4 .217E-03

1. 961E-08
1 .800E-14

9. 673E+00

6. 124E+00

7. 899E-Ol
6. 914E+00

1. 984E+00

4. 872E+00
1.299E-Ol

6. 986E+00

9.80OE+OO

9.092E-05

1.250E-10

9.800E+00

6.701E+00

2.360E+OO

5.573E-03
1.798E-07
1.268E-12

9.066E+00

8.561E+00
3.971E-02
1.883E-06
1.746E-11

8.601E+00

1. 840E+OO

4. 655E+00
6.495E+00

2. 619E+OO
1.869E-Ol

3.784E+00

6.589E+00

9.798E+00

9.09OE-04
1.250E-08

9.799E+00

2.188E-01

2.940E+00

1 .567E-01

6.926E-05

5.848E-09

3.316E+00

2.537E+00

2.325E-Ol

1.315E-04
1 .328E-08

2.770E+00

1. 101E-05

6.307E+00
6.307E+00

1.744E-05

1.286E-15

6.307E+00

6.307E+00

9.778E+00

9.076E-03
1.249E-06

9.787E+00

1.091E-04
2.155E-Ol

2.488E-Ol

4.787E-04
1.494E-07

4.649E-01

1.700E-Ol

3.071E-Ol
6.596E-04
2.251E-07

4.778E-01

2.722E-17

6.290E+00

6. 290E+00

4.313E-17

O.OOOE+00

6.290E+00

6.290E+00

9.735E+00

2.713E-02

1. 120E-05

9.762E+00

5.437E-08

1. 446E-02

2.54lE-Ol
9.458E-04

5. 403E-07

2. 695E-Ol

1.140E-02
3. 108E-Ol

1.232E-03
7.444E-07
3.235E-Ol

6.733E-29
6.273E+00

6.273E+00

1.067E-28

O.OOOE+00
6.273E+00

6.273E+00

9.691E+00

4.506E-02

3.103E-05

9.736E+00

2.710E-11 1.3
9.688E-04 6.4

2.534E-01 2.5
1.414E-03 1.8
1.188E-06 2.0
2.558E-01 2.5

7.638E-04 5.1

3.098E-01 3.0

1.804E-03 2.3
1.518E-06 2.7
3.123E-01 3.1

1.665E-40 0.0
6.257E+00 6.2
6.257E+00 6.2

2.638E-40 0.0

O.OOOE+00 0.0
6.257E+00 6.2
6.257E+00 6.2

9.648E+00 9.6

6.287E-02 8.0
6.063E-05 9.9

9.711E+00 9.6

Th-232 Th-232 7.0OOE+00 7.000E+00 6.999E+00 6.991E+00 6.972E+00 6.953E+00 6.935E+00 6.9

U-234
U-234

U-234

U-234
U-238
ZS(j):

1.OOOE+00

1.OOOE+00
1.010E+01
O.OOOE+00

1.010E+01

1.010E+01

2.778E-05

1.010E+01

1.010E+01

2.778E-04

1.OO1E+01

1.009E+01

2.775E-03

1.009E+01

1.006E+01

8.307E-03

1.007E+01

1.004E+01

1.381E-02

l.OO5E+Ol

1.001E+01 9.9
1.929E-02 2.4
1.003E+01 1.0

U-235 U-235

Pa-231 U-235

Ac-227 U-235

1.OOOE+00

1.OOOE+00

1. OOOE+00

9.000E-01 9.000E-01 8.999E-01 8.991E-01 8.973E-01 8.956E-01 8.938E-01 8.9

O.OOOE+00 1.891E-05 1.778E-04 1.029E-03 1.347E-03 1.364E-03 1.363E-03 1.3

O.OOOE+00 2.951E-07 2.342E-05 4.500E-04 6.430E-04 6.538E-04 6.533E-04 6.5

U-238 U-238 1.OOOE+00 9.800E+00 9.800E+00 9.799E+00 9.790E+00 9.771E+00 9.752E+00 9.733E+00 9.7

BRFMi) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 199.63 seconds
Total water/soil iteration failures - 71.

(. ( (
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Summary Shieldalloy Unrestricted Area Trespasser DCGLs
File newfield 3005007.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

I Current | | Paramete
Menu | Parameter | Value | Default | Name

B-i | Dose conversion factors for inhalation, mrem/pCi: I I I
B-1 | Ac-227+D 6.720E+00 6.720E+00 | DCF2( 1)
B-1 | Pa-231 I 1.280E+00 I 1.280E+00 DCF2( 2)
B-1 | Pb-210+D | 2.320E-02 | 2.320E-02 | DCF2( 3)
B-1 Ra-226+D | 8.600E-03 | 8.600E-03 | DCF2( 4)
B-1 Ra-228+D | 5.080E-03 5.080E-03 | DCF2( 5)
B-1 | Th-228+D | 3.450E-01 | 3.450E-01 DCF2( 6)
B-1 Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 7)
B-1 Th-232 | 1.640E+00 1.640E+O0 | DCF2( 8)
B-1 | U-234 . 1.320E-01 | 1.320E-01 | DCF2( 9)
B-1 | U-235+D 1.230E-01 | 1.230E-01 | DCF2(10)
B-1 |U-238+D 1.180E-01 | 1.180E-01 | DCF2(11)

D-1 j Dose conversion factors for ingestion, mrem/pCi: | *
D-1 | Ac-227+D | 1.480E-02 | 1.480E-02 | DCF3( I)
D-1 Pa-231 | 1.060E-02 | 1.060E-02 | DCF3( 2)
D-1 | Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 3)
D-1 Ra-226+D | 1.330E-03 | 1.330E-03 | DCF3( 4)
D-1 Ra-228+D | 1.440E-03 | 1.440E-03 | DCF3( 5)
D-1 Th-228+D | 8.080E-04 | 8.080E-04 | DCF3( 6)
D-1 | Th-230 5.480E-04 | 5.480E-04 | DCF3( 7)
D-1 Th-232 | 2.730E-03 2.730E-03 DCF3( 8)
D-1 U-234 2.830E-04 | 2.830E-04 | DCF3( 9)
D-1 | U-235+D 2.670E-04 | 2.670E-04 | DCF3(10)
D-1 U-238+D | 2.690E-04 2.690E-04 | DCF3(11)

D-34 | Food transfer factors: I I
D-34 | Ac-227+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 1,1)
D-34 | Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 1,2)
D-34 | Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) j 2.000E-05 | 2.OOOE-05 | RTF( 1,3)
D-34 | I I
D-34 | Pa-231 , plant/soil concentration ratio, dimensionless | l.OOOE-02 | l.OOOE-02 | RTF( 2,1)
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.OOOE-03 | 5.000E-03 | RTF( 2,2)
D-34 | Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 5.000E-06 RTF( 2,3)
D-34 I I I
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless | l.000E-02 | l.OOOE-02 | RTF( 3,1)
.D-34 | Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.000E-04 | RTF( 3,3)
D-34 | I I
D-34 Ra-226+D , plant/soil concentration ratio, dimensionless | 4.OOOE-02 | 4.OOOE-02 | RTF( 4,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-03 | l.OOOE-03 | RTFC 4,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | l.OOOE-03 | l.OOOE-03 | RTF( 4,3)
D-34 | I I
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.OOOE-02 4.OOOE-02 | RTF( 5,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.OOOE-03 | l.OOOE-03 | RTF( 5,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | l.000E-03 | l.OOOE-03 | RTF( 5,3)
D-34 | I I
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | l.000E-03 | l.OOOE-03 | RTFC 6,1)
D-34 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | l.000E-04 l.OOOE-04 | RTF( 6,2)
D-34 | Th-228+D , milk/livestock-intake ratio, t L)/(pCi/d) | 5.OOOE-06 5.000E-06 | RTF( 6,3) (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

Current
Value

Paramete

NameMenu Parameter Default

-r +

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34
D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

U-234

U-234
U-234

U-235+D

U-235+D
U-235+D

plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,plant/soil concentration ratio, dimensionless
,beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

I U-238+D
I U-238+D
I U-238+D

Bioaccumulation factors, fresh water, L/kg:
D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

D-5

D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5
D-5

D-5

D-5

D-5

Ac-227+D , fish
Ac-227+D , crustacea

Pa-231 , fish
Pa-231 , crustacea

Pb-210+D , fish
Pb-210+D , crustacea

Ra-226+D , fish
Ra-226+D , crustacea

Ra-228+D , fish
Ra-228+D , crustacea

Th-228+D , fish

Th-228+D , crustacea

Tb-230 , fish
Th-230 , crustacea

Th-232 , fish

Th-232 , crustacea

U-234 , fish

U-234 , crustacea

U-235+D , fish
U-235+D , crustacea

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

l.OOOE-03

1.OOOE-04

5.000E-06

l.OOOE-03

1 .OOOE-04

5. 000E-06

2.500E-03

3.400E-04
6. OOOE-04

2.500E-03

3.400E-04

6. 000E-04

| 2.500E-03

3.400E-04

6.000E-04

1:500E+01
|l.OOE+03

l.OOOE+03

1.lOOE+02

3. 000E+02

l.OOOE+02

5.000E+O1

2. 500E+02

5.000E+01

2.500Et02

l.OOOE+02

5.OOOEi-02

|.000E+02

5.OOOE+02

l.OOOE+02
5.OOOE+02

l.OOOE+01
|6.OOOE+02

6.000E+Ol

6.OOOE+0l

l.OOOE-03
1. OOOE-04

5.00OE-06

l.OOOE-03
l.OOOE-04

5.000E-06

2.50OE-03
3.400E-04
6.000E-04

2.500E-03

3.400E-04
6.000E-04

2.500E-03

3.400E-04

6.OOOE-04

1.500E+01

1.OOOE+03

l.0OOE+01

1.100E+02

3.OOOE+02

l.OO0E+02

5.000E+01

2.500E+02

5.OOOE+01

2.500E+02

1.000E+02
5.000E+02

1.OOOE+02

5.OOOE+02

1.OOOE+02

5.OOOE+02

1.0O0E+01

6.OOOE+01

l.00OE+0l

6.0OOE+01

RTFC

RTF(

RTF(

RTF

RTF(

RTF(

7,1)

7,2)
7, 3)

8,1)
8, 2)
8, 3)

RTF( 9,1)

RTF( 9,2)
RTF( 9,3)

RTF(I0, 1)
RTF(10,2)

RTF(10,3)

RTF (11,1)

RTF (11, 2)
RTF(11,3)

BIOFAC( 1

BIOFAC( 1

BIOFAC( 2
BIOFAC( 2

BIOFAC( 3

BIOFAC( 3

BIOFAC( 4

BIOFAC( 4

BIOFAC( 5

BIOFAC( 5

BIOFAC( 6

BIOFAC( 6

BIOFAC( 7

BIOFAC( 7

BIOFAC( 8
BIOFAC( 8

BIOFAC( 9

BIOFAC( 9

BIOFAC(10

BIOFAC(10and mollusks 9 )
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005001.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: FGR 13 Morbidity

Menu I Parameter

D-5 I U-238+D , fish
D-5 I U-238+D , crustacea and mollusks

I Current I I Paramete
I Value I Default I Name

il I
I 1.000E+01 I l.OOOE+01 I BIOFAC(ll
I 6.OOOE+01 I 6.OOOE+01 I BIOFAC(Il

( ( (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Site-Specific Parameter Summary

Menu Parameter
User

Input

Used by RESP

(If different from uDefault
-� & I. 3

R011

R011

Roll

R011

Ro11l

R011

R011

R011

Roll

Roll

R011
R011

R011

Ro11l

R012
R012

R012

R012

R012

R012

R012
R012

R012

R012

R012

R012

R012

R012

R012

.R012

R012

R012

R013

R013

-R013
R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)
Times for

Times for

Times for

Times for

Times for

Times for
Times for

Times for

Times for

Initial pi

Initial pi

Initial pi

Initial pi

Initial pi
Initial pi

Initial pi
Initial pi

Initial pi

Concentrat
Concentrat

Concentrat

Concentrat

Concentrat

Concentrat

Concentrat

Concentrat

Concentrat

calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations

Iyr)
(yr)
(yr)
Iyr)
(yr)
Cyr)
(yr)
(yr)
Cyr)

,rincipal
rincipal
rincipal
rincipal
rincipal
-incipal
-incipal
-incipal
.incipal
:ion in
.ion in
;ion in
;ion in
tion in
:ion in
:ion in
:ion in
:tion in

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide
radionuclide

radionuclide
radionuclide
radionuclide

groundwater

groundwater

groundwater

groundwater
groundwater

groundwater

groundwater

groundwater

groundwater

(pCi/g):

CpCi/g):
CpCi/g):

Cpci/g)
(pCi/g):

(pCi/g):

.(pCi/g)
(pCi/g):
(pCi/g):

(pCi/L):
(pCi/L):

(pCi/L):

IpCi/L):
(pCi/L):
(pCi/L):

(pCi/L)
(pCi/L):
(pCi/L):

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232
U-234
U-235
U-238
Pb-210
Ra-226

Ra-228

Th-228
Th-230

Th-232

U-234
U-235

U-238

2.440E+05
l.500E-01
not used
2.500E+01
O.OOOE+00|
1.OOOE+00
l.OOOE+01
1. OOOE+02
3.000E+02
5.000E+02
7.000E+02
9.OOOE+02
1.OOOE+03
not used

9.800E+00
9.800E+00
7.000E+00
7.OOOE+00
9.800E+00
7.00OE+00
|1.010E+01|
l 9.000E-01-
9.800E+00
|not used
not used
not used
not used
not used
not used
not used
not used
not used

O.OOOE+00 |
not used
not used
2.800E+00
4.600E-05
4.OOOE-01
2.OOOE-01
2.000E+03
2.880E+00
4.250E+00
not used
6.250E-01
l.050E+00
2.OOOE-01
overhead
4.500E-01

l.OOOE+04

2.OOOE+00

l.OOOE+02
2.500E+01
O.OOOE+00
l.OOOE+00

3.000E+00
1.OOOE+01

3.000E+01

1.OOOE+02

3. 00OE+02
1. OOOE+03
O.OOOE+00

O. OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00
O. OOOE+00
O.OOOE+00
O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

l.500E+00

l.OOOE-03

1.500E+00

l.OOOE-03

4.000E-01
2.000E-01O

l.OOOE+01

5.300E+00

2. 00OE+00

8.000E+00

5.000E-01

l.OOOE+00

2.OOOE-01

overhead

2.OOOE-01

___

_ __

___

___

_ _

_ _

__ _

_ _

___

_ _

_ _

___

_ _

_-_-

___

___

__ _

_-__

___

_I_-_

_ _

_ I---

___

___

___

_ _

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm*-3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity
Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)
Contaminated.zone b parameter

Average annual wind speed (m/sec)
Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr).
Irrigation (m/yr)
Irrigation mode

Runoff coefficient

93 3
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Site-Specific Parameter Summary (continued)

| | User I l Used by RESP
Menu | Parameter | Input | Default (If different from u

R013 Watershed area for nearby stream or pond (m-*2) not used | l.OOOE+06 |
R013 | Accuracy for water/soil computations not used | l.OOOE-03 |

R014 | Density of saturated zone (g/cm**3) not used 1.500E+00
R014 | Saturated zone total porosity not used | 4.000E-01
R014 | Saturated zone effective porosity | not used | 2.000E-01 |
R014 | Saturated zone field capacity | not used | 2.000E-01 |
R014 | Saturated zone hydraulic conductivity (mlyr) | not used 1.OOOE+02
R014 | Saturated zone hydraulic gradient not used | 2.000E-02 |
R014 j Saturated zone b parameter | not used | 5.300E+00
R014 w water table drop rate (m/yr) | not used I 1.OOOE-03 |
R014 | Well pump intake depth (m below water table) j not used | l.OOOE+01 |
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used ND
R014 | Well pumping rate (m^3/yr) | not used | 2.500E+02

I.I I I
R015 | Number of unsaturated zone strata | not used | 1 _
R015 | Unsat. zone 1, thickness (m) not used | 4.000E|00 -
RO1S | Unsat. zone 1, soil density (g/cm^3) | not used | l.500E+00
RO1S | Unsat. zone 1, total porosity not used | 4.000E-01 |
RO1S | Unsat. zone 1, effective porosity not used | 2.000E-01
RO1S | Unsat. zone 1, field capacity | not used | 2.000E-01
ROS| Unsat. zone 1, soil-specific b parameter not used 5.300E+00
RO1S | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | l.OOOE+0l |

R016 | Distribution coefficients for Pb-210 l l l
R016 j Contaminated zone (cm**3/g) | l.OOOE+02 1.OOOE+02
R016 | Unsaturated zone 1 (cm*^3/g) | not used 1.OOOE+02
R016 | Saturated zone (cm^-3/g) | not used 1.OOOE+02 |
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+ |00 6.937E-03
R016 | Solubility constant | O.OOOE+00 O.OOOE+00 | not used

I I I I
R016 | Distribution coefficients for Ra-226 l l l
R016 | Contaminated zone (cm**3/g) | 5.300E+01 | 7.000E+01 |
R016 | Unsaturated zone 1 (cm**3/g) not used | 7.000E+01 |
R016 | Saturated zone (cm**3/g) not used | 7.OOOE+01
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 1.308E-02
R016 | Solubility constant O.OOOE+00 O.OOOE+00 | not used

R016 | Distribution coefficients for Ra-228 l l l
R016 | Contaminated zone (cm**3/g) | 5.300E+01 | 7.000E+01 |
R016 | Unsaturated zone 1 (cm**3/g) not used | 7.000E+01 |
R016 | Saturated zone (cm*3/g) not used | 7.000E+01
R016 | Leach rate (/yr) O.OOOE+00 O.OOOE+00 1.308E-02
R016 | Solubility constant | O.OOOE+00 O.OOOE+00 not used

R016 | Distribution coefficients for Th-228 I I I
R016 | Contaminated zone (cm**3/g) | 5.201E+04 | 6.000E+04
R016 | Unsaturated zone 1 (cm**3/g) | not used | 6.000E+04 |
R016 | Saturated zone (cm**3/g) | not used 6.000E+04
R016 | Leach rate (/yr) | O.OOOE+00 O.OOOE+00 1.335E-05
R016 Solubility constant ( | O.OOOE+00 O.OOOE+00 not used (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File newfield 3005007.RAD

Site-Specific Parameter Summary (continued)

I User I I Used by RESS
Menu | Parameter | Input | Default | (If different from u

R016 | Distribution coefficients for Th-230 I I I
R016 | Contaminated zone (cm *3/g) | 5.201E+04 I 6.O0OE+04,| ---
R016 | Unsaturated zone 1 (cm**3/g) not used | 6.000E+04
R016 | Saturated zone (cm**3/g) | not used | 6.000E+04 |
R016 | Leach rate (/yr) | O.OOOE+0O O.OOOE+00 1.33SE-05
R016 | Solubility constant | O.OOOE+O0 0.|OOOOE+OO | not used

R016 | Distribution coefficients for Th-232 I I I
R016 | Contaminated zone (cml*3/g) | 5.201E+04 | 6.000E+04 |
R016 | Unsaturated zone 1 (cm**3/g) not used | 6.000E+04 |
R016 | Saturated zone (cm-*3/g) | not used | 6.000E+04 |
R016 | Leach rate (/yr) | O.OOOE+OO O.OOOE+00 1.335E-05
R016 | Solubility constant | O.OOOE+O | O.OOOE+00 | not used

R016 I Distribution coefficients for U-234 I | I
R016 | Contaminated zone (cm**3/g) | 7.036E+04 |5.00E+O1
R016 | Unsaturated zone 1 (cm**3/g) | not used | 5.000E+01
R016 | Saturated zone (cm**3/g) not used | 5.000E+0l
R016 | Leach rate (/yr) | O.OOOE+OO | O.OOOE+O0 9.867E-06
R016 Solubility constant | O.OOOE+OO O.OOOE+00 not used

I.I I I
R016 Distribution coefficients for U-235 | |
R016 | Contaminated zone (cm**3/g) | 7.036E+04 5.000E+01
R016 | Unsaturated zone 1 (cm**3/g) not used | 5.OOOE+O1
R016 | Saturated zone (cm**3/g) not used | 5.00OE+01 |
R016 | Leach rate (/yr) i O.OOOE+00 I.OOOE+0O 9.867E-06
R016 | Solubility constant | O.OOOE+O O.OOOE+00 | not used

R016 | Distribution coefficients for U-238 I I I
R016 | Contaminated zone (cm**3/g) 7.036E+04 | 5.0OE+01 |
R016 | Unsaturated zone 1 (cm**3/g) not used | 5.OO0E+01

*RO16 | Saturated zone (cm**3/g) not used | 5.OOE+01 |
R016 | Leach rate (/yr) | O.OOOE+0O O.ODOE+OO | 9.867E-06
R016 | Solubility constant | O.OOOE+OO | O.OOOE+0O | not used

R016 | Distribution coefficients for daughter Ac-227 I I I
R016 | Contaminated zone (cm**3/g) | 2.O0OE+01 | 2.000E+O1
R016 | Unsaturated zone 1 (cm**3/g) not used | 2.OOOE+01 |
R016 | Saturated zone (cm**3/g) not used | 2.000E+01
R016 | Leach rate (/yr) | O.OOOE+OO | O.OOOE+OO 3.4S9E-02
R016 | Solubility constant | O.OOOE+OO I O.OOOE+O0 not used

R016 | Distribution coefficients for daughter Pa-231 | I
R016 | Contaminated zone (cm*3/g) 5.000E+01 | 5.000E+O1 -
R016 | Unsaturated zone 1 (cm**3/g) not used | 5.OOOE+01 |
R016 | Saturated zone (cm**3/g) not used | 5.000E+O1
RQ16 | Leach rate (/yr) | O.OOOE+OO O.OOOE+OO 1.386E-02
R016 | Solubility constant | O.OOOE+OO | O.OOOE+OO not used

R017 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03

*9 .
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

File : newfield 3005007.RAD

Site-Specific Parameter Summary (continued)

Menu Parameter
User
Input

Used by RESP
(If different from uDefault

-1 4.

R017

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017
R017
R017

R017
R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017
R017

R017

R017

R017

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation
Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS - -1):

Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer

annular
annular
annular
annular
annular
annular
annular
annular
annular

radius

radius

radius

radius

radius

radius
radius

radius
radius

(m),

(m),

(m),
(m),

(m),

(m),
(m),

(m),

(m),

ring
ring
ring
ring
ring
ring
ring
ring
ring

1 :
2 :
3 :
4 :
5:

6 :
7-:

8:
9 :

Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:

Outer annular radius Cm), ring 12:

Fractions of annular areas within AREA:
Ring 1

Ring 2

Ring 3
Ring 4

Ring 5

Ring 6

Ring 7

Ring 8
Ring 9

Ring 10

Ring 11

Ring 12

3.DOOE-05

3.DOOE+01

4. OOOE-01

2.700E-01
0. 00E+00

1.000E-03
|1. OOE+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

not used
not used
not used
not used

-not used
not used
not used
not used
not used
not used
not used
not used

not used
not used
not used
not used
not used
not used
1.83nE+u1
not used
not used
not used
not used
not used
not used
not used
not used

1.DO E-04

3.O DE+01
4 .000E-01
7.OOOE-01

5.ODDE-01

2. 500E-01
1.000E+00

5.0O E+01

7.071E+01

0.000E+00

0.000E+00

O . OOOE+00
O . OOOE+00
O.OOOE+00
O.OOOE+OO
0.000E+00

0.000E+00
0.000E+00

0.000E+00

>0 shows circular

R018
R018
R018
R018
R018
R018
R018
RBOI
R018
R018
R018
R018

R018
R018
R018

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)
Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

1. OOOE+O 00
2.732E-01

|O.OOOE+00|
O . OOOE+00
O.OOOE+00
0. OOOE+00
0. OOOE+00

| O. OOOE+00
|O.OOOE+00
O .000E+00
0.000E+00

1. 600E+02

1.400E+01

9.200E+01

6.300E+01
5. 400E+00

9.000E-01

3. 650E+01
5. 100E+02

1.000E+00

1.000E+00

1.000E+00
| 1.000E+00

5.OOOE-01

-1
-1

( (
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Summary Shieldalloy Unrestricted Area Trespasser DCGLs
File newfield 3005007.RAD

Site-Specific Parameter Summary (continued)

| | User I I Used by RESP
Menu | Parameter I Input | Default (If different from u

R018 Contamination fraction of milk not used 1-1 I
l l 6

R019 | Livestock fodder intake for meat (kg/day) not used | 6.800E+01|-
R019 |Livestock fodder intake for milk (kg/day) |not used | 5.500E+0l -
R019 I Livestock water intake for meat CL/day) not used | 5.OOOE+01 |
R019 | Livestock water intake for milk (L/day) | not used 1..600E+02 I ---
R019 | Livestock soil intake (kg/day) not used I 5.000E-01l-
R019 | Mass loading for foliar deposition (g/m"3) not used I 1.000E-04 I ---
R019 | Depth of soil mixing layer (i) I 1.500E-01 I 1.500E-01.|
R019 | Depth of roots (m} not used | 9.OOOE-01
R019 | Drinking water fraction from ground water not used | 1.000E+00 |
R019 | Household water fraction from ground water not used I l.OOOE+00 |
R019 Livestock water fraction from ground water not used - 1.000E+00 -
R019 Irrigation fraction from ground water not used | 1.000E+00 |

W used I
R19B | Wet weight crop yield for Mon-Leafy (kg/m*2) not used | 7.500E-00 |
R193 I Wet weight crop yield for Leafy (kg/m**2) |not used | l.500E+00 | -
R19B Wet weight crop yield for Fodder (kg/m-2) not used | l.lODE+00 |
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 |
R19B Growing Season for Leafy (years) I not used I 2.500E-01.-
R19B Growing Season for: Fodder (years) not used 8.OOOE-02|-
R19B | Translocation Factor for Non-Leafy not used | 1.000E-01
R19B | Translocation Factor for Leafy | not.used I 1.OOOE+00 --

R19B | Translocation Factor for Fodder | not used I 1.OOOE+00 . - -
R19B | Dry Foliar Interception Fraction for Non-Leafy not used | 2.500E-01 | --
R19B | Dry Foliar Interception Fraction for- Leafy -|-not used | 2.500E-01
R19B 5 Dry Foliar Interception Fraction for Fodder not used I 2.500E-01
R19B Wet Foliar Interception Fraction for Non-Leafy not used | 2.500E-01 |
R19B | Wet Foliar Interception Fraction for Leafy not used | 2.500E-01 |
R19B Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01
R19B I Weathering Removal Constant for Vegetation not used I 2.OOOE+01 -

C14 | C-12 concentration in water Cg/cm"*3) not used | 2.000E-05 |
C14 C-12 concentration in contaminated soil lg/g) | not used | 3.000E-02 -
C14 I Fraction of vegetation carbon from soil not used I 2.OOOE-02 |
C14 Fraction of vegetation carbon from air not used | 9.800E-01
C14 C-14 evasion layer thickness in soil (m) not used | 3.000E-01 |
C14 C-14 evasion flux rate from soil (1/sec) | not used | 7.OOOE-07 -
C14 C-12 evasion flux rate from soil (1/sec) not used | 1.000E-10 |
C14 | Fraction of grain in beef cattle feed not used | 8.000E-01 |
C14 | Fraction of grain in milk cow feed not used | 2.000E-01 |
C14 | DCF correction factor for gaseous forms of C14 not used | 8.894E+0l |

I I I .I
STOR Storage times of contaminated foodstuffs (days): | - I
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+0l |
STOR I Leafy vegetables I 1.OOOE+00 | 1.OOOE+00 |
STOR Milk 1.000E+00 1.000E+00
STOR Meat and poultry | 2.000E+01 | 2.000E+01 |
STOR | Fish 7.OOOE+00 7.OOOE+00
STOR Crustacea and mollusks | 7.000E+00 I 7.OOOE+00 |
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

File : newfield 3005007.RAD

Site-Specific Parameter Summary (continued)

| User l l Used by RESP
Menu | Parameter Input | Default | (If different from u

STOR Well water I 1.OOOE+00 | 1.000E+00 |

STOR | Surface water | 1.000E+00 1.000E+00 |

STOR | Livestock fodder | 4.500E+01 | 4.500E+01 |

R021 Thickness of building foundation {m) not used | 1.500E-01 |
R021 Bulk density of building foundation (g/cm'*3) | not used | 2.400E+00 |

R021 | Total porosity of the cover material not used | 4.000E-01 |

R021 | Total porosity of the building foundation not used | 1.000E-01 |

R021 | Volumetric water content of the cover material not used | 5.OOOE-02 |
R021 | Volumetric water content of the foundation not used | 3.000E-02 |

R021 | Diffusion coefficient for radon gas (m/sec) : | l
R021 in cover material not used | 2.000E-06 |

R021 in foundation material not used | 3.000E-07 |
R021 | in contaminated zone soil not used | 2.000E-06 |
R021 Radon vertical dimension of mixing (m) | not used 2.000E+00 |

R021 | Average building air exchange rate (l/hr) not used | 5.000E-01 |
R021 | Height of the building (room) (i)| not used | 2.500E+00 |
R021 Building interior area factor not used | 0.000E+00 |

R021 | Building depth below ground surface (m) I not used 1-1.000E+00 I ---

R021 | Emanating power of Rn-222 gas not used | 2.500E-01 |
R021 Emanating power of Rn-220 gas not used | 1.500E-01 |

TITL Number of graphical time points | 32 I ---

TITL | Maximum number of integration points for dose | 1 I -__ _

TITL | Maximum number of integration points for risk | 1 I __ _

Summary of Pathway Selections

Pathway | User Selection

I
1 -- external gamma | active

2 -- inhalation (w/o radon)i active

3 -- plant ingestion | suppressed

4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed

6 -- aquatic foods | suppressed
7 -- drinking water suppressed

8 -- soil ingestion active

9 -- radon | suppressed
Find peak pathway doses | active

( ( (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.PAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:
Cover Depth:

244000.00 square meters
0.15 meters
0.00 meters

Pb-210

Ra-226

Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

9.800E+00

9.800E+00
7.000E+00

7.O00E+00

9.800E+00

7.OOOE+00

1.0l0E+01

9. 00CE-01

9.800E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time Mt)

t (years): 0.O00E+00 l.COCE+00 l.OOOE+01 1.000E+02 3.OOE+02 5.000E+02 7.OOOE+02 9.OOE+02
TDOSE(t): 2.199E-0l 2.179E-01 1.998E-01 1.315E-01 1.051E-01 1.021E-0l 1.003E-01 9.838E-02

M(t): 8.797E-03 8.716E-03 7.992E-03 5.260E-03 4.206E-03 4.083E-03 4.013E-03 3.935E-03

Maximum TDOSE(t): 2.199E-01 mrem/yr at t = 0.OO0E+00 years

3) ) 7')
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 0.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 5.994E-05 0.0003
Ra-226 1.060E-01 0.4819

Ra-228 4.066E-02 0.1849

Th-228 6.811E-02 0.3097
Th-230 1.183E-05 0.0001

Th-232 3.641E-06 0.0000
U-234 4.054E-06 0.0000
U-235 6.769E-04 0.0031

U-238 1.456E-03 0.0066

Total 2.170E-01 0.9866

Inhalation Radon Plant Heat

mrem/yr *fract.

6.504E-06 0.0000
2.411E-06 0.0000
1.017E-06 0.0000
6.908E-05 0.0003
9.139E-05 0.0004
3.284E-04 0.0015
3.814E-05 0.0002
3.167E-06 0.0000
3.308E-05 0.0002

5.732E-04 0.0026

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mre

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 0.OOOE+00 years

Water Dependent Pathways

Water Fish Radon

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

Plant

mrem/yr fract.

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000
U-235 0.OOOE+00 0.0000

U-238 0.0O0E+00 0.0000

Total 0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

File : newfield 3005007.RAD

Total Dose Contributions TDOSE~i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-
Nuclide mrem/yr fract. mrem/yr fract.

Pb-210 5.770E-05 0.0003 6.259E-06 0.0000

Ra-226 1.046E-01 0.4799 2.575E-06 0.0000

Ra-228 5.488E-02 0.2518 2.046E-05 0.0001

Th-228 4.741E-02 0.2176 4.807E-05 0.0002

Th-230 5.743E-05 0.0003 9.136E-05 0.0004

Th-232 5.856E-03 0.0269 3.297E-04 0.0015

U-234 4.054E-06 0.0000 3.813E-05 0.0002

U-235 6.769E-04 0.0031 3.166E-06 0.0000

U-238 1.456E-03 0.0067 3.307E-05 0.0002

Total 2.150E-01 0.9865 5.728E-04 0.0026

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+00 years

Water Dependent Pathways

Water Fish

Radio--

Radon Plant Meat

Nuclide mrem/yr fract.,- mrem/yr fract.-: mrem/yr fract.

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000
Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000
Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.-

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. mre

0.00
0.00

.0.00

- 0.00
0.00
0.00
0.00
0.00
0.00

0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.00

Sum of all water independent and dependent pathways.

)
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Summary Shieldalloy Unrestricted Area Trespasser DCGLs

File newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

Nuclide mrem/yr fract.

Pb-210 4.098E-05 0.0002

IRa-226 9.258E-02 0.4634

Ra-228 3.615E-02 0.1809

Th-228 1.817E-03 0.0091

Th-230 4.412E-04 0.0022

Th-232 6.384E-02 0.3195

U-234 4.075E-06 0.0000
U-235 6.768E-04 0.0034

U-238 1.455E-03 0.0073

mrem/yr fract.

4.433E-06 0.0000
3.661E-06 0.0000
2.603E-05 0.0001
1.838E-06 0.0000
9.110E-05 0.0005
3.652E-04 0.0018
3.802E-05 0.0002
3.168E-06 0.0000
3.298E-05 0.0002

mrem/yr fract.

0.000E+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total 1.970E-01 0.9860 5.665E-04 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pb-210 O.OOOE+00 0.0000
Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000

Th-228 0.000E+00 0.0000

Th-230 0.000E+00 0.0000
Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Radon Plant Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

0.000E+00 0.0000

0.000E+00 0.0000
O.OOOEOO 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00

0.00

'Sum of all water independent and dependent pathways.

( (



RESRAD, Version 6.22 T4 Limit - 0.5 year 10/15/2005 09:48 Page 15

Summary Shieldalloy Unrestricted Area Trespasser DCGLs

File newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.- mre

Pb-210 1.338E-06 0.0000

Ra-226 2.737E-02 0.2081

Ra-228 2.328E-07 0.0000

Th-228 1.246E-17 0.0000

Th-230 2.520E-03 0.0192

Th-232 9.766E-02 0.7426

U-234 5.477E-06 0.0000

U-235 6.770E-04 0.0051

-U-238 1.451E-03,0.0110

Total 1.297E-01 0.9861

1.408E-07 0.0000

2.497E-06 0.0000

1.684E-10 0.0000

1.230E-20 0.0000

8.854E-05 0.0007

3.791E-04 0.0029

3.700E-05 0.0003
3.187E-06 0.0000

3.204E-05 0.0002

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
*0.000E+00. 0.0000

0.00OE+00 0.0000

0.OOOE+00.0.0000

0.000E+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

:0.00

0.005.425E-04-0.0041 0.OOOE+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract..

Pb-210 0.OOOE+00 0.0000
Ra-226 0.OOOE+00 0.0000

Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.O0OE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Fish - Radon Plant Meat

mrem/yr fract.,

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.O0OE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
.0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

I mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

3
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) and Path
As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-

Nuclide mrem/yr fract.

Inhalation Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mre

Pb-210

Ra-226

Ra-228

Th-228

Th-230
Th-232

U-234

U-235

U-238

Total

6.667E-10 0.0000

1.821E-03 0.0173

5.707E-19 0.0000
0.OOOE+00 0.0000

3.300E-03 0.0314

9.659E-02 0.9186

1.113E-05 0.0001

6.752E-04 0.0064

1.441E-03 0.0137

1.038E-01 0.9876

6.572E-11 0.0000
1.679E-07 0.0000

3.901E-22 0.0000

0.000E+00 0.0000
8.265E-05 0.0008
3.542E-04 0.0034

3.473E-05 0.0003
3.024E-06 0.0000

2.998E-05 0.0003

5.047E-04 0.0048

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) and Path

As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Dependent Pathways

Water Fish Radon
Radio-

Nuclide mrem/yr fract.

Pb-210

Ra-226
Ra-228

Th-228

Th-230

Th-232

U-234

U-235

U-238

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00Total 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

*Sum of all water independent and dependent pathways.

(
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

File : newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio- -

Nuclide mrem/yr fract.

Pb-210 3.322E-13 0.0000

Ra-226 1.209E-04 0.0012

Ra-228 0.OOOE+00 0.0000

Th-228 0.000E+00 0.0000
Th-230 3.308E-03. 0.0324

Th-232 9.533E-02 0.9340

U-234 1.715E-05 0.0002
U-235 6.726E-04 0.0066

U-238 1.428E-03 0.0140

Total 1.009E-01 0.9883

mrem/yr fract.

3.055E-14 0.0000
1.050E-08 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
7.672E-05 0.0008
3.294E-04 0.0032
3.244E-05 0.0003
2.817E-06 0.0000
2.791E-05 0.0003

4.693E-04 0.0046

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 5.000E+02 years

Water Dependent Pathways

Water Fish . . Radon Plant . Meat

Radio- __

Nuclide mrem/yr fract., mrem/yr fract. mrem/yr fract. - mrem/yr, fract.,

Pb-210 O.OOOE+00 0.0000
Ra-226 0.OOOE+00 0.0000
Ra-228 0.OOOE+00 0.0000
Th-228 0.OOOE+00 0.0000
Th-230 O.OOOE+00 0.0000
Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total 0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract. mre

0.OOOE+00 0.0000~ 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 .0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00
0.000E+00 0.0000 0.00

0.000E+00 0.0000 0.OOOE+00 0.0000 :0.00

'Sum of all water independent and dependent pathways.

) )
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

File : newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 7.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-
Nuclide mrem/yr fract.

Pb-210 1.654E-16 0.0000

Ra-226 8.006E-06 0.0001
Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 3.258E-03 0.0325

Th-232 9.384E-02 0.9355

U-234 2.300E-05 0.0002
U-235 6.694E-04 0.0067

U-238 1.412E-03 0.0141

Inhalation

mrem/yr fract.

1.412E-17 0.0000

6.525E-10 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
7.085E-05 0.0007

3.047E-04 0.0030

3.015E-05 0.0003

2.608E-06 0.0000

2.586E-05 0.0003

Radon

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

mre

0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total 9.922E-02 0.9890 4.342E-04 0.0043 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ci) and Path

As mrem/yr and Fraction of Total Dose At t - 7.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat
Radio-

Nuclide mrem/yr fract.

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000
Ra-228 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000
U-235 0.O0OE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0OOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.O0OE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.O0OE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*Sum of all water independent and dependent pathways.

( (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

File : newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground
Radio-
Nuclide mrem/yr fract.

Pb-210 8.235E-20 0.0000
Ra-226 5.286E-07 0.0000
Ra-228 0.OOOE+00 0.0000
Th-228 0.000E+00 0.0000
Th-230 3.195E-03 0.0325
Th-232 9.208E-02 0.9360
U-234 2.859E-05 0.0003
U-235 6.653E-04 0.0068
U-238 1.394E-03 0.0142

Total 9.737E-02 0.9897

Inhalation

mrem/yr fract.

6.490E-21 0.0000

4.032E-11 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
6.502E-05 0.0007
2.802E-04 0.0028

2.784E-05 0.0003

2.399E-06 0.0000

2.381E-05 0.0002

3.992E-04 0.0041

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract. mre

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00.0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00
0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

0.000E+00 0.0000 0.00

0.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - 9.OOOE+02 years

Water Dependent Pathways

Water Fish Radon

Radio- -

Nuclide mrem/yr fract. mrem/yr fract.. mrem/yr fract.

Pb-210 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

Ra-228 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Th-228 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Th-230 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

U-235 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000
- - - - - - -

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Plant Meat

mrem/yr fract.

0.000E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract. .. mre

0.OOOE+00 0.0000

0.OOOE+00 0.0000.

0.OOOE+00 0.0000
0.OOOE+00 0.0000.
0.OOOE+00 0.0000
0.OOOE400 0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.00

-0.00

.0.00

.0.00

0.00

0.00

0.00

0.00

0.00

0.00

*Sum of all water independent and dependent pathways.
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation

Radio-
Radon Plant Meat

Nuclide mrem/yr fract.

Pb-210 1.837E-21 0.0000

Ra-226 1.356E-07 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 3.160E-03 0.0325

Th-232 9.108E-02 0.9362

U-234 3.127E-05 0.0003
U-235 6.629E-04 0.0068

U-238 1.383E-03 0.0142

Total 9.632E-02 0.9901

mrem/yr fract.

1.388E-22 0.0000
9.995E-12 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
6.213E-05 0.0006
2.679E-04 0.0028
2.669E-05 0.0003
2.295E-06 0.0000
2.278E-05 0.0002

3.818E-04 0.0039

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+OO 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract. mre

O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00
O.OOOE+00 0.0000 0.00

O.OOOE+00 0.0000 0.00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Path

As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Dependent Pathways

Water Fish Radon Plant

Radio-

Nuclide mrem/yr fract.

Pb-210 O.OOOE+00 0.0000

Ra-226 O.OOOE+00 0.0000
Ra-228 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-230 O.OOOE+00 0.0000
Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-235 O.OOOE+00 0.0000
U-238 O.OOOE+00 0.0000

mrem/yr fract.

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+0O 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+O0 0.0000
O.OOOE+00 0.0000
O.OOOEtOO 0.0000
O.OOOE+00 0.0000
O.OOOE+0 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+0 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mre

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+0 0.0000 0.00

'Sum of all water independent and dependent pathways.

(.I( (
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Summary : Shieldalloy Unrestricted Area Trespasser DCGLs

- File : newfield 3005007.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

(i) (5) Fraction, t-

Pb-210 Pb-210 1.OOOE+00

DSR(j,t) (mrem/yr)/(pCi/g)
O.OOOE+00 1.OOOE+00 1.OOOE+Ol l.OOOE+02 3.000E+02 5.000E+02 7.000E+02 9.0

1.398E-04 1.346E-04,9.532E-05 3.030E-06 1.419E-09 6.619E-13 3.072E-16 1.4

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

ZDSR(j)

1.00 E+00

l.OOOE+00

1.084E-02

O.OOOE+00
1.084E-02

1.069E-02
4.234E-06

1.070E-02

9.467E-03 2.797E-03

3.357E-0S 4.072E-05
9.500E-03 2.838E-03

1.861E-04

2.805E-06

1.889E-04

1.235E-05
1.760E-07
1.253E-05

8.179E-07 5.3

1.098E-08 6.8

8.288E-07 5.4

Ra-228

Ra-228

Ra-228

Ra-228 l.OOOE+00

Th-228 l.OOOE+00

ZDSR(j)

5. 836E-03

O.OOOE+00

5.836E-03

5.106E-03
2.764E-03
7 .869E-03

l.533E-03 9.151E-09 2.248E-20

3.648E-03 2.420E-08 5.928E-20

5.181E-03 3.335E-08 8.176E-20

5.512E-32

1.449E-31
2.000E-31

1.345E-43 0.0

3.517E-43 0.0

4.863E-43 0.0

Th-228 Th-228 1.OOOE+00 9.755E-03 6.790E-03 2.603E-04 1.785E-18 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.0

Th-230

Th-230

Th-230
Th-230

Th-232

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-234

U-234

U-235

U-235
U-235

U-235

Th-230

Ra-226

Pb-210
EDSR(j)

Th-232

Ra-228
Th-228

EDSR(j)

U-234

Th-230

Ra-226

Pb-210

EDSR(j)

U-235

Pa-231

Ac-227
EDSR(j)

1.OOOE+00

1.OOOE+00
1. 000E+00

1.000E+00
1. 00OE+00
1.OOOE+00

l.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

l.OOOE+00

1.OOOE+00

2.056E-05

0. OOOE+0.0

O.OOOE+OO

2.056E-0S

9.739E-05

O.OOOE+00
O.OOOE+00

2.055E-05

4.664E-06

9.251E-10
2.522E-05

9.736E-05

6.585E-04
1.811E-04

2.050E-05 1.992E-05 1.865E-05

4.391E-05 2.564E-04 3.360E-04

7.928E-08 2.170E-06 3.237E-06
6.448E-05 2.785E-04 3.579E-04

9.708E-05 9.430E-05 8.813E-05

3.879E-03 5.243E-03 5.194E-03

5.270E-03 8.753E-03 8.645E-03

1.740E-05

3.368E-04

3.094E-06
3.573E-04

8.199E-05

5.136E-03

8.521E-03

1.615E-05 1.4

3.317E-04 3.2

2.873E-06 2.6

3.507E-04 3.4

7.588E-05 6.9

5.067E-03 4.9

8.374E-03 8.2

9.739E-05. 9.369E-04 9.247E-03 1.409E-02 1.393E-02 1.374E-02 1.352E-02 1.3

9.356E-06 9.353E-06
O.OOOE+00 1.850E-10
O.OOOE+00 2.104E-1l
O.OOOE+00 2.788E-15
9.356E-06 9.354E-06

7.605E-04 7.605E-04
O.OOOE+00 8.814E-09
O.OOOE+00 8.038E-10
7.605E-04 7.605E-04

9.328E-06
1.845E-09
2.021E-09
2.482E-12

9.331E-06

7. 603E-04
8.273E-08
6.376E-08
7. 605E-04

9.070E-06 8.500E-06 7.932E-06 7.368E-06 6.8

1.794E-08 5.045E-08 7.849E-08 1.021E-07 1.2

1.406E-07 7.003E-07 1.296E-06 1.875E-06 2.4

9.307E-10 6.044E-09 1.117E-08 1.555E-08 1.9

9.230E-06 9.257E-06 9.318E-06 9.360E-06 9.3.

7.591E-04

4.712E-07

1 .218E-06

7. 608E-04

7.561E-04

5.951E-07
1.716E-06
7.584E-04

7.527E-04

5.802E-07
1.719E-06

7.550E-04

7.486E-04 7.4
5.567E-07 5.3

1.690E-06 1.6

7.508E-04 7.4

U-238

U-238

U-238
U-238

U-238

U-238

U-238
U-234

Th-230

Ra-226

Pb-210

ZDSR(j)

1.OOOE+00

1.OOOE+00

1.000E+00

1.OOOE+00

1.OOOE+00

1.569E-04 1.569E-04 1.568E-04 1.561E-04 1.545E-04 1.527E-04 1.506E-04 1.4

O.OOOE+00 2.652E-11 2.644E-10 2.572E-09 7.232E-09 1.125E-08 1.464E-08 1.7

O.OOOE+00 2.623E-16 2.616E-14 2.544E-12 2.147E-11 5.570E-11 1.01SE-10 1.5
O.OOOE+00 l.991E-17 1.931E-14 1.464E-11 2.463E-10 8.067E-10 1.689E-09 2.8

O.OOOE+00 1.981E-21 1.804E-17 8.098E-14 1.944E-12 6.578E-12 1.347E-11 2.1

1.569E-04 1.569E-04 1.568E-04 1.561E-04 1.545E-04 1.527E-04 1.506E-04 1.4
- _s _

Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) - BR

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.
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Summary :.Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nuclide

(i) t- O.OOOE+00 l.OOOE+00 l.OOOE+01 l.OOOE+02 3.OOOE+02 5.000E+02 7.OOOE+02

Pb-210 1.788E+05 1.858E+05 2.623E+05 8.250E+06 1.762E+10 3.777E+13 *7.631E+13
Ra-226 2.306E+03 2.337E+03 2.631E+03 8.809E+03 1.324E+05 1.996E+06 3.016E+07
Ra-228 4.284E+03 3.177E+03 4.825E+03 7.495E+08 *2.726E+14 2.726E+14 *2.726E+14
Th-228 2.563E+03 3.682E+03 9.605E+04 *8.192E+14 *8.192E+14 *8.192E+14 *8.192E+14
Th-230 1.216E+06 9.913E+05 3.877E+05 8.978E+04 6.985E+04 6.996E+04 7.128E+04
Th-232 ^1.096E+05 2.668E+04 2.704E+03 1.774E+03 1.795E+03 1.820E+03 1.849E+03
U-234 2.672E+06 2.673E+06 2.679E+06 2.709E+06 2.701E+06 2.683E+06 2.671E+06
U-235 3.287E+04 3.287E+04 3.287E+04 3.286E+04 3.296E+04 3.311E+04 3.330E+04
U-238 1.594E+05 1.594E+05 1.595E+05 1.601E+05 1.618E+05 1.637E+05 1.660E+05

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - O.OOOE+00 years

9.000E

*7.631E

4.573E
*2.726E

*8.192E
7.292E

1.886E

2.667E
3.352E

1.687E

Nuclide Initial

(i) (pCi/g)
tmin

(years)

Pb-210

Ra-226

Ra-228
Th-228

Th-230

Th-232

U-234

U-235

U-238

9.800E+00

9.800E+00

7. 000E+00

7.000E+00
9.800E+00

7.000E+00

1.010E+01

9.000E-01

9.800E+00

O.OOOE+00

O.OOOE+00
2.962 ± 0.006
O.OOOE+00
312.6 ± 0.7
61.1 ± 0.1
888 _ 2

74.8 _ 0.1

O.OOOE+00

DSR(i,tmin) G(i,tmin)

(pCi/g)

1.398E-04 1.788E+05

1.084E-02 2.306E+03

9.046E-03 2.764E+03
9.755E-03 2.563E+03

3.595E-04 6.953E+04

1.411E-02 1.771E+03

9.374E-06 2.667E+06

7.609E-04 3.286E+04

1.569E-04 1.594E+05

DSR(i,tmax) G(i,tmax)
(pci/g)

1.398E-04 1.788E+05

1.084E-02 2.306E+03
5.836E-03 4.284E+03
9.755E-03 2.563E+03

2.056E-05 1.216E+06
9.739E-05 1.096E+05

9.356E-06 2.672E+06

7.605E-04 3.287E+04

1.569E-04 1.594E+05

*At specific activity limit

( (



RESRAD, Version 6.22 - T' Limit - 0.5 year 10/15/2005 09:48 Page 23
Summary : Shieldalloy Unrestricted Area Trespasser DCGLs
File : newfield 3005007.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

j) Mi)

Pb-210 Pb-210 1.000E+00

Pb-210 Ra-226 1.OOOE+00

Pb-210 Th-230 1.OOOE+00
Pb-210 U-234 1.OOOE+00
Pb-210 U-238 1.OOOE+00

Pb-210 ZDOSE(j)

DOSE(j,t), mrem/yr
t- O.OOOE+00 1.OOOE+00 1.OOOE+01 1.OOOE+02 3.OOOE+02 5.OOOE+02 7.000E+02 9.0

1.370E-03 1.319E-03 9.341E-04 2.970E-05 1.391E-08 6.486E-12 3.011E-15 1.3
O.OOOE+00 4.150E-05 3.290E-04 3.991E-04 2.748E-05 1.725E-06 1.076E-07 6.6
0.OOOE+00 9.066E-09 7.770E-07 2.126E-05 3.172E-05 3.032E-05 2.815E-05 2.5
O.OOOE+00 2.816E-14 2.507E-11 9.400E-09 6.104E-08 1.129E-07 1.571E-07 1.9
O.OOOE+00 1.941E-20 1.768E-16 7.936E-13 1.905E-11 6.446E-11 1.320E-10 2.1
1.370E-03 1.360E-03 1.264E-03 4.500E-04 5.928E-05 3.215E-05 2.842E-05 2.6

Ra-226

Ra-226

Ra-226
Ra-226

Ra-226

Ra-228

Ra-228

Ra-228

Ra-226 1.OOOE+00

Th-230 1.OOOE+00

U-234 1.OOOE+00
U-238 1.OOOE+00
EDOSE(j)

1.062E-01

O.OOOE+00

O.OOE+00

O.OOOE+00

1.062E-01

4.085E-02

O.OOOE+00

4.085E-02

1.048E-01

4.571E-05

2.125E-10
1.951E-16

1.048E-01

3.574E-02
4.609E-03

4.035E-02

9.278E-02 2.741E-02

4.303E-04 .2.512E-03
2.041E-08 1.420E-06
1.892E-13 1.435E-10

9.321E-02 2.993E-02

1.073E-02 6.406E-08
2.716E-02 3.670E-02

3.789E-02 3.670E-02

1.823E-03 1.210E-04

3.293E-03 3.301E-03

7.073E-06 1.309E-05
2.413E-09 7.906E-09

5.124E-03 3.435E-03

1.574E-19 O.OOOE+00

3.636E-02 3.595E-02

3.636E-02 3.595E-02

8.015E-06 5.2
3.251E-03 3.1
1.893E-05 2.4
1.655E-08-2.8

3.277E-03 3.2

O.OOOE+00 0.0

3.547E-02 3.4

3.547E-02 3.4

Ra-228 1.OOOE.00
Th-232 1.OOOE+00
ZDOSE(J)

Th-228
Th-228
Th-228
Th-228

Ra-228 1.OOOE+00

Th-228 1.OOOE+00

Th-232 1.OOOEt00

EDOSE(j)

0. 00£E+00

6.828E-02

O.OOOE+00

6.828E-02

1.935E-02 2.553E-02 1.694E-07
4.753E-02 1.822E-03 1.250E-17
1.267E-03 3.689E-02 6.127E-02.

6.814E-02 6.425E-02 6.127E-02

4.150E-19 O.OOOE+00

O.OOOE+OO O.OOOE+OO

6.052E-02 5.964E-02
6.052E-02 5.964E-02

O.OOOE+OO 0.0
0.OOOE+00 0.0

5.862E-02 5.7

5.862E-02 5.7

Th-230

Th-230

Th-230

Th-230

Th-230 1.OOOE+00

.U-234 1.OOOE+00
U-238 1.OOOE+00
EDOSE(j)

2.015E-04 2.014E-04 2.009E-04 1.952E-04
O.OOOE+00 1.869E-09.1.864E-08 1.812E-07
O.OOOE+00 2.570E-15 2.563E-13 2.493E-11
2.015E-04 2.014E-04 2.009E-04 1.954E-04

1.828E-04

5.096E-07
2.104E-10

1.833E-04

1.705E-04 1.583E-04 1.4

7.928E-07-1.031E-06 1.2
5.459E-10 9.947E-10 1.5
1.713E-04 1.593E-04 1.4

Th-232 Th-232 1.OOOE+00 - 6.817E-04 6.815E-04 6.796E-04 6.601E-04 6.169E-04 5.739E-04 5.312E-04 4.8

U-234
U-234-
U-234

U-234 1.OOOE+00
U-238 1.OOOE+00
£DOSE(j)

9.450E-05 9.447E-05 9.421E-05 9.161E-05 8.585E-05 8.012E-05 7.441E-05 6.8
O.OOOE+00 2.599E-10 2.591E-09 2.520E-08 7.087E-08 1.103E-07 1.434E-07 1.7
9.450E-05 9.447E-05 9.421E-05 9.163E-05 8.592E-05 8.023E-05 7.456E-05 6.8

U-235 U-235 1.OOOEtOO 6.844E-04 6.844E-04 6.843E-04 6.832E-04 6.805E-04 6.774E-04 6.737E-04 6.6

Pa-231 U-235 1.OOOE+00 O.OOOEt00 7.932E-09 7.446E-08 4.241E-07 5.356E-07 5.222E-07 5.010E-07 4.7

Ac-227 U-235 1.OOOE+00 O.OOOE+0O 7.234E-10 5.738E-08 1.096E-06 1.544E-06 1.547E-06 1.521E-06 1.4

U-238 U-238 1.OOOE+00 1.537E-03 1.537E-03 1.537E-03 1.530E-03 1.514E-03 1.496E-03 1.476E-03 1.4
- -- - - _

BRF(i) is the branch fraction of the parent nuclide.

)



RESRAD,

Summary

File

Version 6.22 T4 Limit - 0.5 year 10/15/2005 09:48 Page 24

: Shieldalloy Unrestricted Area Trespasser DCGLs

: newfield 3005007.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) Mi t- O.OOOE+00 1.000E+00

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210

Pb-210
Ra-226

Th-230

U-234

U-238

ZS e j) :

1. OOOE+00
1. OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

9.800E+00

O.OOOE+00
0. OOOE+00

0. OOOE+00
0.OOOE+00

9. 80OE+00

9.434E+00

2.969E-01

6.486E-05

2.014E-10

1.389E-16
9.731E+00

SCj,t), pCi/g
1.000E+01 1.OOOE+02 3.OOOE+02 5.OOOE+02 1.000E+02 9.0

6.701E+00 2.188E-01 1.091E-04 5.437E-08 2.710E-11 1.3

2.360E+00 2.940E+00 2.155E-01 1.446E-02 9.688E-04 6.4
5.573E-03 1.567E-01 2.488E-01 2.541E-01 2.534E-01 2.5

1.798E-07 6.926E-05 4.787E-04 9.458E-04 1.414E-03 1.8

1.268E-12 5.848E-09 1.494E-07 5.403E-07 1.188E-06 2.0

9.066E+00 3.316E+00 4.649E-01 2.695E-01 2.558E-01 2.5

Ra-226

Ra-226
Ra-226

Ra-226

Ra-226

Ra-228

Ra-228
Ra-228

Th-228

Th-228
Th-228

Th-228

Th-230

Th-230

Th-230

Th-230

Ra-226

Th-230

U-234
U-238

£S (j) :

Ra-228

Th-232

Ra-228

Th-228
Th-232

ES (C) :

Th-230

U-234

U-238

ES (j):

1.000E+00

1. 000E+00

1. 000E+00

1. 000E+00

1.000E+00

1.OOOE+00

1.OOOE+00

1.00OE+00

1.000E+00

l.OOOE+00

1.000E+00

1.000E+00

9.800E+00

0.OOOE+00
0. OOOE+00

0. OOOE+00

9.800E+00

7.000E+00

0.OOOE+00
7.OOOE+00

0.OOOE+00
7.000E+00

0. OOOE+00
7.000E+00

9.800E+00

O.OOOE+00

O.OOOE+00

9. 80OE+00

9.668E+00

4.217E-03

1.961E-08
1.800E-14

9.673E+00

6. 124E+00

7.899E-01

6.914E+00

1.984E+00

4.872E+00

1.299E-01

6. 986E+00

9.800E+00

9.092E-05

1.250E-10
9.800E+00

8.561E+00

3.971E-02

1.883E-06
1.746E-11

8. 601E+00

1. 840E+00

4.655E+00

6.495E+00

2.619E+00

1.869E-01
3.784E+00

6.589E+00

9.19 8E+00

9.090E-04
1.250E-08

9.799E+00

2.537E+00

2.325E-01

1.315E-04

1 .328E-08
2.770E+00

1. 1OE-05

6.307E+00

6.307E+00

1.744E-05

1.286E-15

6.307E+00
6.307E+00

1.700E-01

3.071E-01

6.596E-04

2.251E-07
4.778E-01

2.722E-17

6.290E+00
6.290E+00

4.313E-17

0.OOOE+00
6.290E+00
6.290E+00

1.140E-02

3.10BE-01

1.232E-03
7.444E-07

3.235E-01

6.733E-29

6.273E+00
6.273E+00

1.067E-28

O.OOOE+00
6.273E+00

6.273E+00

9.691E+00

4. 506E-02
3.103E-05

9.736E+00

7.638E-04 5.1

3.098E-01 3.0

1.804E-03 2.3
1.578E-06 2.7

3.123E-01 3.1

1.665E-40 0.0
6.257E+00 6.2

6.257E+00 6.2

2.638E-40 0.0

O.OOOE+00 0.0
6.257E+00 6.2

6.257E+00 6.2

9.648E+00 9.6

6.287E-02 8.0

6.063E-05 9.9

9.711E+00 9.6

9.778E+00 9.735E+00
9.076E-03 2.713E-02

1.249E-06 1.120E-05

9.787E+00 9.762E+00

Th-232 Th-232 1.000E+00 7.000E+00 7.OOOE+00 6.999E+00 6.991E+00 6.972E+00 6.953E+00 6.935E+00 6.9

U-234

U-234

U-234

U-234

u-238

ES CJ)

1.OOOE+00

1.00OE+00

1.010E+01

O.OOOE+00

1.010E+01

1.010E+01
2.778E-05

1.OlOE+01

1.010E+01

2.778E-04

1.010E+01

1.009E+01 1.006E+01

2.775E-03 8.307E-03

1.009E+01 1.007E+01

1.004E+01

1.381E-02

1.005E+01

1.001E+01 9.9
1.929E-02 2.4

1.003E+01 1.0

U-235 U-235 1.000E+00

Pa-231 U-235 1.000E+00

Ac-227 U-235 1.OOOE+00

9.OOOE-01 9.000E-01 8.999E-01 8.991E-01 8.973E-01 8.956E-01 8.938E-01 8.9

O.OOOE+00 1.891E-05 1.778E-04 1.029E-03 1.347E-03 1.364E-03 1.363E-03 1.3

O.OOOE+00 2.951E-07 2.342E-05 4.500E-04 6.430E-04 6.538E-04 6.533E-04 6.5

U-238 U-238 1.O0OE+00 9.800E+00 9.800E+00 9.799E+00 9.790E+00 9.771E+00 9.752E+00 9.733E+00 9.7

BRF(i) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 232.05 seconds

Total water/soil iteration failures - 50.

( ( (



MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

-age : 1
)Oc -e: 82303.MS5
ui ae: October 3, 2005
un e: 3:15:08 PM
)uration : 00:00:12

File Ref: - -_I
Date:

By:
Checked:

.. I . . i I

Case Title: Shieldalloy
Description: Dose Adjacent to Storage Pile 5 feet

Geometry: 13 - Rectangular Volume

- - Length
-: Width

Height

. : , 7

Source Dimensions
-6.1e+3 cm
1.8e+4 cm
304.8 cm

200 ft
600 ft

10 ft 0.0 in

z
- 9144 cm

300 ft

Dose

# 1 - 6348.984 cm
208 ft 3.6 in

Points
Y

152.4 cm
5 ft 0.0 in

Shield Name
Source
Shield 1
Air Gap

Shields
Dimension Material Density

1.20e+06 ft. Concrete 2.14
3.3 ft Carbon 1.31

Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library: Grove
Nuclide
Ac-227
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

curies
5.7766e-001
5.7766e001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001

becquerels
2.1374e+010
2.1374e+010
4.9033e+011
4.9033e+011
4.9033e+01 1
4.9033e+011
4.9033e+011
4.9033e+01 1
4.9033e+011
4.9033e+011
4.9033e+01 1

UCi/cm,
1.7000e*005
1.7000e 005
3.9000e-004
3.9000e-004
3.9000e-004
3.9000e*004
3.9000e 004
3.9000e.004
3.9000e*004
3.9000e-004
3.9000e-004

Bq/cme1
6.2900e-001
6.29040e001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001

Buildup
The material reference is : -Sh l:ieT ' I tA -� 1��

Integration Parameters
X Direction
Y Direction
Z Direction

10
20
20

Activity
photons/sec

7.742e+06

Fluence Rate
MeV/cmz/sec

No Buildup
0.000e+00

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

2.557e-29

Exposure Rate
mR/hr

No Buildup
0.000e+00

ExDosure Rate
mR/hr

With Buildup
2.193e-300.015



age :2
OS File: 82303.MS5
un Date: October 3, 2005
un Time: 3:15:08 PM
uration : 00:00:12

Energy
MeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4

Activity
photons/sec

7.481e+07
1.988e+09
3.185e+07
2.048e+10
3.236e+09
2.234e+10
4.127e+10
7.763e+10
3.198e+11
1.730e+09
3.698e+07

Fluence Rate
MeV/cm 2 /sec

No Buildup
6.810e-305
6.192e.107
6.230e-61
5.776e-41
5.780e-34
2.272e-26
4.080e.23
2.71le-19
1.138e-16
2.280e-16
2.553e*16

Fluence Rate
MeV/cm2 /sec
With Buildup

1.572e-27
2.148e-24
1.030e-24
6.743e-21
4.894e.21
1.048e-19
2.324e-17
3.773e*14
4.890e-12
1.565e-12
5.178e- 13

Exposure Rate
mR/hr

No Buildup
2.359e-306
6.137e-109
2.755e-63
1.539e-43
1.148e-36
3.595e-29
6.242e.26
4.465e-22
2.008e.19
4.325e.19
4.974e-19

Exposure Rate
mR/hr

With Buildup
5.447e-29
2.129e-26
4.554e-27
1.796e-23
9.720e-24
1.659e-22
3.556e-20
6.212e-17
8.631e.15
2.968e- 15
1.009e.15

TOTALS: 4.887e+ I 1 5.973e*16 7.010e-12 1.13le-18 .1.267e-14



age- : 1
OS File: 82303.MS5
ur 'e: October 3.2005
un-,ie: 3:18:47 PM
,uration :00:00:12

MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

Case Title: Shieldalloy
Description: Dose Adjacent to Storage Pile 5 feet

Geometry: 13 - Rectangular Volume

File Ref:
Date:

By:
Checked:

Length
=r Width
,; Height

Source Dimensions
6.1e+3 cm
1.8e+4 cm
304.8 cm

-Do
X.

- i # 1, 6333.744 cm
207 ft 9.6 in

ise Points
Y

152.4 cm
5 ft 0.0 in

200 ft
600 ft

10 ft 0.0 in

9144 cm
300 ft

rial Density
rete 2.14
on 1.31
r 0.00122

Shield Name
Source
Shield 1
Air Gap

Shields
Dimension

1.20e+06 ft3
2.789 ft

Mate
Conci
Carb

Air

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons c 0.015 : Excluded

Nuclide
Ac-227
Pa-231
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

5.7766e-001
5.7766e-001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001
1.3252e+001

Library-: Grove
becquerels

2.1374e+010
2.1374e+010
4.9033e+011
4.9033e+011
4.9033e+011
4.9033e+01 1
4.9033e+01 1
4.9033e+01 1
4.9033e+01 1
4.9033e+01 1
4.9033e+011

uCi/cm3

1.7000e-005
1.7000e 005
3.9000e-004
3.9000e-004
3.9000e 004
3.9000e.004
3.9000e.004
3.9000e.004
3.9000e.004
3.9000e.004
3.9000e-004

Bq/cm3

6.2900e-001
6.2900e*001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001
1.4430e+001

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

10
20
20

Activity
photons/sec

7.742e+06

Fluence Rate
MeV/cm2 /sec
No Buildup
0.OOOe+00

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.610e-29

Exposure Rate
mR/hr

No Buildup
0.OOOe+00

Exposure Rate
mR/hr

With Buildup
2.239e-30



'age : 2
)OS File: 82303.MS5
tun Date: October 3, 2005
tun Time: 3:18:47 PM
)uration : 00:00:12

Energy
MeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4

Activity
photons/sec

7.481e+07
1.988e+09
3.185e+07
2.048e+10
3.236e+09
2.234e+10
4.127e+10
7.763e+10
3.198e+11
1.730e+09
3.698e+07

Fluence Rate
MeV/cm2/5ec

No Buildup
9.887e-303
2.978e-105
2.283e-59
1.843e-39
1.658e-32
5.484e.25
8.507e-22
4.216e- 18
1.41 le.15
2.057e-15
1.848e-15

Fluence Rate
MeV/cm 2/sec
With Buildup

1.605e-27
2.192e-24
1.051e-24
6.882e-21
.4.994e-21
4.639e-19
3.732e- 16
4.617e-13
4.623e- 11
1.167e-11
3.216e-12

Exposure Rate
mR/hr

No Buildup
3.425e-304
2.951e-107
1.O0Oe-61
4.91 le-42
3.293e-35
8.678e-28
1.302e-24
6.943e*21
2.490e-18
3.902e-18
3.601e-18

Exposure Rate
mR/hr

With Buildup
5.559e-29
2.173e-26
4.648e-27
1.833e-23
9.920e*24
7.342e-22
5.709e-19
7.603e-16
8.160e-14
2.214e-14
6.267e.15

TOTALS: 4.887e+11 5.320e.15 6.159e-11 9.999e-18 1.108e 13



MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

'age : 1
)DO cile 82305.MS5
Ru te: October 3, 2005
Ruit-6me: 4:19:55 PM
Duration : 00:00:00

File Ref:
Date: __ _

'By:
Checked: -

I Case Title: Shieldalloy
Description: Excavate cover~from slag Expose 1 m2

Geometry: 16 - Infinite Slab

3'

Source Dimensions
100.0 cmThickness 3 ft 3.4 in

# 1 l

~'x

- ,;Shield Name
Source
Air Gap

Dose Points

91.4144 cm
6 ft 3.4 in '

Shields
Dimension

Infinite

-
O cm

0.0 in

Material
Concrete

Air

z
0 cm

0.0 in

Density
2.8
0.00122

Nuclide
Pb.210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Source Input '
Grouping Method : Standard Indices

Number of Groups: 25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Library: Grove
Nucimid

I .OOOOe.003 3.7000i
1.00OOe.003 3.7000i
1.00OOe-003 3.7000i
1.00OOe-003 3.7000i
1.00OOe-003 3.7000i
1.00OOe-003 C 3.7000i
1.00OOe-003 3.7000i
1.00OOe-003 3.7000i
1.00OOe-003 3.7000

I:m!
3+001
D+001
~+001
D+001
a+001
a+001
D+001
e+001
D+001

) Buildup;
The material reference is : Air Gap

EnerIv Activity
MeV photons/sec

0.05 1.542e+00
0.06 , 2.442e-01
0.08 1.676e+00
0.1 3.089e+00

0.15 5.835e+00
0.2 2.413e+01
0.3 2.468e-03

T !S: 3.652e+01

Fluence Rate
MeV/cM22 /sec

I No uidup
3.422e-02

1 8.701e-03
'' 1.100e-01

2.994e-01
1.041e+00
6.456e+00
1.162e-03

7.951e+00

Results - ,
Fluence Rate
MeV/cm 2 /sec
With Buildup
' 2.193e-01
"8.216e.02
~1.350e+00
.3.887e+00
1.192e+01

'5.671e+01
8.277e.03

7.418e+01

Exposure Rate
- mR/hr

No Buildup
9.1 15e*05

*''1.728e*05
1.741e*04

. 4.581e*04
r 1.715e*03

1.139e*02
2.205e 06

1.385e*02

- Exposure Rate
mR/hr

' With Buildup
5.841e 04

- 1'632e 04
2.137e-03

', 5.947e-03
-1.963e-02

- 1.001e-01
1.570e-05

1.286e-01



I U.2-

MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

'age : 1
)OS File: 82305.MS5
lun Date: October 3, 2005
tun Time: 4:22:26 PM
)uration : 00:00:00

File Ref:
Date:

By:
Checked:

1b0ooCase Title: Shieldalloy
Description: Excavate cover from slag Expose 1 m2

Geometry: 16 - Infinite Slab

Source Dimensions
100.0 cmThickness 3 ft 3.4 in

Y
2

# 1

Dose Points
X

3.06e+04 cm
1003 ft 3.4 in

Shields
e. Dimension

Infinite I

Y
0 cm

0.0 in

Material
Concrete

Air

0 cm
0.0 in

Density
2.8
0.00122

Shield Nam
Source
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Library: Grove
WCi/cm1

1.00OOe-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.0000e.003
1.00OOe-003
1.00OOe-003

Bq/cm3

3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001

Buildup
The material reference is : Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+01
2.468e-03

Fluence Rate
MeV/cm2 /sec

No Buildup
2.786e 06
1.442e*06
3.799e-05
1.603e-04
1.132e-03
1.151e 02
4.171e-06

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1.861e-04
1.592e 04
5.886e-03
2.572e-02
1.380e-01
9.180e-01
2.048e-04

Exposure Rate
mR/hr

No Buildup
7.423e-09
2.865e-09
6.013e-08
2.453e-07
1.864e-06
2.031e-05
7.91 1e- 09

Exposure Rate
mR/hr

With Buildup
4.957e-07
3.162e-07
9.314e 06
3.934e-05
2.273e 04
1.620e-03
3.884e-07

TOTALS: 3.652e+01 1.285e-02 1.088e+00 2.250e 05 1.897e-03



-

MicroShield v5.01 (5.01-00996)
Integrated Environmental Management,- Inc.

'age : 1
)OS File: 82305.MS5
ur le: October 3, 2005
'unA-ne: 4:27:48 PM
wuration : 00:00:00

File Ref:
Date: -

By:
Checked:

Case Title:-Shieldalloy
Description: Excavate cover from slag Expose 1 m2

Geometry: 16 - Infinite Slab

2o'

Thickness
Source Dimensions

100.0 cm 3 ft 3.4 in

Dose Points
Y

z # 1
X

709.5744 cm
23 ft 3.4 in

0 cm
0.0 in

Material
Concrete

Air

O cm
0.0 in

Density
2.8
0.00122

' 'I ',.Shield Name
' '' Source

' '' ' Air Gap

Shields
Dimension

Infinite

Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Source Input
Grouping Method': Standard Indices

Number1of Groups : 25
Lower Energy Cutoff, 0.015
Photons < 0.015: Excluded

Library': Grove
oCi/cm, Bq/cml

1.00OOe-003 ' 3.7000e+001
1.00OOe-003 3.7000e+001
1.00O0e-003 '3.7000e+001
1.00OOe-003 3.7000e+001
1.00OOe-003 , 3.7000e+001
1.00OOe-003 3.7000e+001
1.0000e-003 3.7000e+001
1.00OOe-003 3.7000e+001
1.0000e.003 3.7000e+001

T Buildup ' '
The material reference is : Air Gap

Energy
MeV

0.05
0.06
0.08
0.1
0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00

,3.089e+00
5.835e+00
2.413e+01
2.468e-03

Fluence'Rate
MeV/crm2/sec
.-N 'Buildug
'2.44le*02
-6.3506-03
.8.227e-02

I.2.27le-01

'5.101e+00
9.409e.04

Results
Fluence Rate

' -MeV/cm2 /sec
"With Buildup

^1.889e-01
-7.250e-02

' 1.214e+00
'':3.525e+00
',1.091e+01
-5.;203e+01
7.636e-03

' 'Exposure Rate
mR/hr

No Buildup
' '6.502e-05
--- 1.261e-05

1.302e-04
'' 3.475e-04
I1.332e-03

9.003e-03
1.785e-06

I Exposure Rate
- mR/hr

With Buildup
5.031e-04
'1.440e*04

* 1.921e*03
5.392e-03

' 1.796e-02
i' 9.183e-02

1.448e-05

�_ALS: 3.652e+01 3.65 e+016.251e+00 I6.795e+01 08 e 21. 7 e 01.0896-02 1.178e-01



11.L

MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

age :1
,OS File : 82305.MS5
un Date: October 3, 2005
un Time: 4:25:14 PM
luration : 00:00:00

File Ref:
Date:

By:
Checked:

9Case Title: Shieldalloy
Description: Excavate cover from slag Expose 1 m2

Geometry: 16 - Infinite Slab

Source Dimensions
100.0 cmThickness 3 ft 3.4 in

Sf

#1

Dose Points
X

1.62e+03 cm
53 ft 3.4 in

Shields
e Dimension

Infinite

Y
O cm

0.0 in

Material
Concrete

Air

z
0 cm

0.0 in

Density
2.8
0.00122

Shield Nam
Source
Air Gap

Source Input
Grouping Method: Standard Indices

Number of Groups: 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library: Grove
Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

pCi/cm3

1.00OOe 003
1.00OOe 003
1.00OOe-003
1.00OOe-003
1.00OOe*003
1.00OOe-003
1.00OOe-003
1.0000e-003
1.00OOe-003

,Bq/cm3
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001

Buildup
The material reference is : Air Gap

Energy
MeV

0.05
0.06
0.08
0.1
0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+01
2.468e-03

Fluence Rate
MeV/cm t/sec

No Buildup
1.566e*02
4.197e*03
5.611e 02
1.579e-01
5.800eO01
3.739e+00
7.117e-04

Results
Fluence Rate
MeV/cm2/sec
With Buildup

1.492e-01
5.917e-02
1.019e+00
2.999e+00
9.432e+00
4.533e+01
6.725e*03

Exposure Rate
mR/hr

No Buildup
4.171e-05
8.337e 06
8.879e-05
2.415e.04
9.55le-04
6.599e.03
1.350e*06

Exposure Rate
mR/hr

With Buildup
3.975e-04
1.175e 04
1.613e-03
4.589e*03
1.553e-02
8.000e*02
1.276e 05

TOTALS: 3.652e+01 4.553e+00 5.899e+01 7.935e-03 1.023e-01



MicroShield vI.01"(5.01-00996)
Integrated Environrimental Management, Inc.

'age : 1
)OS File: 82305.MS5
Rur 'te: October 3, 2005
uL ,ne: 4:21:34 PM

)uration :00:00:00

File Ref: _ _

Date:
By:

Checked:

100
Case Title: Shieldalloy

Description: Excavate cover from slag Expose 1 m2
Geometry: 16 - Infinite Slab

' " Thickness
Source Dimensions

100.0 cm 3 ft 3.4 in

Y
z

#1

Dose Points
X

3.15e+03 cm
103 ft 3.4 in

Shields
te Dimension

Infinite I

Y-
0 cm

0.0 in

Material
Concrete

Air

O cm
0.0 in

Density
2.8
0.00122

; Shield Narr
Source
Air Gap

K-, Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Source Input
Grouping Method.:'Standard Indices

Number'of'Groups: 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library '. Grove ',
,Ci/cm' Bq/cm3

1.00OOe-003 - 3.7000e+001
1.00OOe-003 ',,;3.7000e+001
1.00OOe-003 3.7000e+001
1.00OOe-003 3.7000e+001
1.0000e-003 ' 3.7000e+001
1 .00OOe-003 3.7000e+001
1.00OOe-003 ' 3.7000e+001
1.00OOe-003 ' 3.7000e+001
1.0000ee003 3.7000e+001

Buildup,
The material reference is.: Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+01
2.468e*03

Fluence Rate
MeV/cm 2/sec

No Buildup
8.450e-03
2.364e-03

-3.303e'02
' 9.545e-02
; 3.663e-01
2.435e+00
4.843e-04

Results
Fluence Rate
MeV/cm 2/sec
With BuilduD

1.028e-01
'4.275e.02
-7.693e-01

-2.313e+00
,7.473e+00
.3.644e+01
' 5.512e-03

Exposure Rate
-mR/hr

', No Buildup
I 2.251e;05

4.695e-06
:5.227e-05
-1.460e-04

- 6.032e-04
4.297e-03
9.187e-07

Exposure Rate
mR/hr

;With Buildup
2.740e-04

' 8.492e-05
I 1.217e-03
' 3.538e-03
' 1.231e-02

6.43le.02
1.046e-05

362 012.941e+00 ..4.71'4e+01 5.127.e-03 8.174e*023.652e+01



I.A.L-

MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

'age : 1
)OS File: 82305.MS5
Run Date: October 3, 2005
Run Time: 4:23:27 PM
)uration : 00:00:00

File Ref-
Date:

By:
Checked:

Case Title: Shieldalloy
Description: Excavate cover from slag Expose 1 m2

Geometry: 16 - Infinite Slab

Source Dimensions
100.0 cmThickness 3 ft 3.4 in

Dose Points
Y
z

# 1 6.20e+03 cm
203 ft 3.4 in

Y
0cm

0.0 in

Material
Concrete

Air

z
0 cm

0.0 in

Density
2.8
0.00122

Shield Name
Source
Air Gap

Shields
Dimension

Infinite

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Library: Grove
pCi/cm'

1.00OOe-003
1.00OOe-003
1.0000e-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.0000e-003

Bq/cm3

3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001

Buildup
The material reference is : Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Activity
photons/fsec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+01
2.468e-03

Fluence Rate
MeV/cm!/sec
No Buildup
2.911 e-03
8.787e-04
1.328e-02
4.025e-02
1.668e-01
1.170e+00
2.514e-04

Results
Fluence Rate
MeV/cm2/sec
With Buildup

5.007e-02
2.268e-02
4.434e-01
1.391e+00
4.748e+00
2.390e+01
3.766e-03

Exposure Rate
mR/hr

No Buildup
7.756e-06
1.745e-06
2.102e-05
6.158e-05
2.747e-04
2.065e-03
4.768e-07

Exposure Rate
mR/hr

With Buildup
1.334e 04
4.505e 05
7.017e*04
2.127e*03
7.819e-03
4.218e-02
7.144e.06

TOTALS: 3.652e+01 1.395e+00 3.056e+01 2.432e-03 5.301 e-02



MicroShield v5.01 (5.01-00996)-
Integrated Environmental Management, Inc.

'age : 1
)OS File-: 82305.MS5
Rur te: October 3, 2005
Ru',ne: 4:25:51 PM
)uration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title:'Shieldalloy
Description: Excavate cover from'slag Expose 1 m2

Geometry: 16 -.Infinite Slab

; Thickness
Source Dimensions

100.0 cm 3 ft 3.4 in

Dose Points
z

# 1
X

9.24e+03 cm
303 ft 3.4 in

y
0 cm

0.0 in

Material
Concrete

Air

z
0 cm

0.0 in

Densitv
2.8
0.00122

Shield Name
Source
Air Gap

Shields
Dimension

Infinite

Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Source Input
Grouping Method: Standard Indices

Number of Groups: 25
Lower Energy Cutoff : 0.015
Photons c 0.015 :'Excluded

Library : Grove
uCi/cm3  Bq/cm'

1.00OOe-003 '3.7000e+001
1.00OOe-003 .'3.7000e+001
1.0000e 003 '-3.7000e+001
1.0000e-003 3.7000e+001
1.0000e-003 3.7000e+001
1.0000e-003 3.7000e+001
1.OOOOe-003 3.7000e+001
1.00OOe-003 3.7000e+001
1.00OOe-003 3.7000e+001

Buildup
The material reference is': Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Actlivit
bhotons/sec

1.542e+00
2.442e-0 1
1 .676e+00

-3.089e+00
5.835e+00
2.413e+01
2.468e*03

Fluence Rate
M. lcm!Lsec

No BuilduD
1.106e-03
3.586e' 04
5.835e-03
'1.848e-02
8.223e-02
6.064e-01
1.398e-04

Results ' .
Fluence Rate
MeV/cm2/5sep
With BuilduD

2.467e-02
1.213e-02
2.571e-01
8.408e-01
3.036e+00
1.580e+01
2.597e-03

Exposure Rate
mR/hr.

No Buildup
,2.947e-06
'7.122e-07
;9.234e-06
2.827e-05
1.354e:04
1.070e-03

'2.652e-07

Exposure Rate
mR/hr

. With Buildup
'6.572e-05
'2.409e-05

, 4.069e-04
' '1.286e-03

4.999e-03
2.789e-02
4.926e-06

3.652e+01 7.146e-01 1.9976+01 11.247e-03 3.467e-02



MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

Page : 1
DOS File : 82305.MS5
Run Date: October 3, 2005
Run Time: 4:26:24 PM
Duration : 00:00:00 4¾l

Case Title: Shieldalloy
Description: Excavate cover from slag Expose 1 m2

Geometry: 16 - Infinite Slab

File Ref:
Date:

By:
3hecked:

3 ft 3.4 in
Source Dimensions

100.0 cmThickness

'I
Dose Points

X
1.23e+04 cm
403 ft 3.4 in

Shields
e Dimension

Infinite (

O cm
0.0 in

Material
concrete

Air

0 cm
0.0 in

Density
2.8
0.00122

Shield Nam
Source
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Pb-210
Ra-226
Ra-228
Th 228
Th-230
Th-232
U-234
U-235
U-238

Library: Grove
uCi/cm'

1.00OOe-003
1.00OOe-003
1.00OOe.003
'1.OOOOe-003
1.00OOe-003
1.0000e 003
1.00OOe-003
1.00OOe-003
1.0000e 003

Bq/cm 1
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001

Buildup
The material reference is : Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+0 1
2.468e-03

Fluence Rate
MeV/cm2 /sec
No Buildup
4.423e-04
1.536e.04
2.684e-03
8.87le-03
4.229e 02
3.272e-01
8.072e-05

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

1.222e.02
6.509e-03
1.495e-01
5.097e-01
1.946e+00
1.048e+01
1.798e-03

Exposure Rate
mR/hr

No Buildup
1.178e-06
3.051e-07
4.248e-06
1.357e*05
6.963e 05
5.774e.04
1.531e*07

Exposure Rate
mR/hr

With Buildup
3.254e-05
1.293e.05
2.366e-04
7.797e-04
3.205e-03
1.850e-02
3.41 le-06

TOTALS: 3.652e+01 3.817e-01 1.311e+01 6.665e-04 2.277e-02



MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

'age : 1
)OS File 82305.MS5
Zur ' te: October 3, 2005
tuil,le: 4:24:01 PM
)uration : 00:00:00

File Ref:
Date:

,By:
Checked:

'r,,1

Case Title: Shieldalloy
Description: Excavate'cover from slag Expose 1 m2

Geometry:'16 I'nfinite Slab

' Thickness
Source Dimensions

100.0 cm 3 ft 3.4 in

Dose Points
Vz

# 1 1.53e+04 cm
503 ft 3.4 in

Y
0 cm
0.0 in

Material
Concrete

Air

z .
O cm
0.0 in

Densitv
2.8
0.00122

Shield Name
Source
Air Gap

Source Input;
Grouping Methbd : Standard Indices

Number of Groups :25
Lower Energy Cutoff,: 0.015
Photons <0.015 : Excluded

Library: Grove
,,Ci/cm' -- Bsql/c

1.00OOe*003 3.70004
1.0000e 003 3.70004
1.00OOe*003 3.70004
1.0000e;003 3.70004
1.00OOe-003 3.70004
1.00OOe 003 ' 3.7000w
1.00OOe-003 3.70004
1.00OOe 003 3.7000
1.00OOe-003 3.7000(

Shields
Dimension

Infinite

Nuclide
Pb*210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

,ml0
~+001
~+001
,+001
3+001
-+001
I1+001

4-+001
-+001

Buildup
The material reference is : Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+01

'2.468e.03

Fluence Rate
MeV/cm 2/sec

No Buildup
' .826e-04
6:785e 05
1.272e 03
4.381e 03
2.234e 02
%.81 le01

'4.774e.05

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

6.065e 03
3.500e-03
8.706e-02
3.094e.01
1.250e+00
6.970e+00
1.249e-03

Exposure Rate
* mR/hr
No Buildup
4.863e*07
'1.348e-07
2.012e-06
6.i03e-06
3.678e-05
3.196e-04
9.055e-'08

Exposure' Rate
mR/hr

With Buildup
- -1.616e-05

6.951e.06
1.378e-04
'4.733e-04
2.058e.03
1.230e.02
2.368e-06

T( *S: 3.652e+01 2.094e-0i .8.628e+00 3.658e-04 1.500e 02



MicroShield v5.01 (5.01-00996)
Integrated Environmental Management, Inc.

'age : 1
DOS File 82305.MS5
3un Date: October 3, 2005
3un Time: 4:26:54 PM
Duration : 00:00:00

7o1D
Case Title: Shieldalloy

Description: Excavate cover from slag Expose 1 m2
Geometry: 16 - Infinite Slab

File Ref:
Date:

By:
fhecked:

3 ft 3.4 inThickness
Source Dimensions

100.0 cm

Y
z

# 1

Dose Points

2.14e+04 cm
703 ft 3.4 in

Shields
e Dimension

Infinite

Y
Ocm
0.0 in

Material
Concrete

Air

0 cm
0.0 in

Density-
2.8
0.00122

Shield Narr
Source
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups: 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Pb-210
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

Library: Grove
pCi/cm'

1.00OOe-003
1.0000e-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.00OOe-003
1.ooooeo003
1.00OOe.003
1.00OOe*003

Bq/cme
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001
3.7000e+001

Buildup
The material reference is: Air Gap

Energy
MeV

0.05
0.06
0.08
0.1

0.15
0.2
0.3

Activity
photons/sec

1.542e+00
2.442e-01
1.676e+00
3.089e+00
5.835e+00
2.413e+01
2.468e-03

Fluence Rat
MeV/cm 2'/sec

No Buildup
3.304e*05
1 .404e*05
3.018e-04
1.129e.03
6.565e-03
5.833e.02
1 .749e.05

Results
Fluence Rate

MeV/cm 2/sec
With Buildup

1.502e.03
1.015e.03
2.960e.02
1.142e-01
5.170e-01
3.092e+00
6.044e 04

Exposure Rate
mR/hr

No Buildup
8.802e-08
2.788e.08
4.776e.07
1.727e-06
1.081e-05
1.030e.04
3.318e-08

Exposure Rate
mR/hr

With Buildup
4.000e-06
2.016e-06
4.684e-05
1.748e*04
8.514e.04
5.458e.03
1. 147e.06

TOTALS: 3.652e+01 6.639e-02 3.756e+00 1.161e.04 6.538e 03
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(
APPENDIX K

Analytical Results For Soil, Sediment and Water Sampling

(

I Sample Type l

Grid _ol/Sediment U-23S Th.232 Ras226 Ra-228 Pb*214 Bi-214 Th.228/A Pb.212 Tt.208 Gross Alpha Gross Beta

Location or Water (PCi! 5)' (pCi/g) (PCi/g) (pCag) (pCi/g) (PCi/g) (PC1Ig) (pCi/g) (pCi/g) (PCifL) (pCIIL)

-ho S 5.79 4.3 24 31 26 24

-h2 S 3.36 6.45 8.8 8.9 9.9 8.8 _ _

.gI S 11.2 1.31 28 28

-b32 S 3.92 4.94 77 83

.b60 S 1.80 2.33 2.2 0.93 0.79 1.7 1.S 1.5

.b60 (DUP 1) S 1.58 1.48 1.4 0.67 0.53 0.85 0.80 0.64

-b60 (DUP 2) S 1.58 2.00 1.6 0.69 0.74 1.1 0.99 0.97

*a4 S 0.84 1.66 0.3 0.4 0.4 0.3

-a6 S 1.17 2.5S 6.4 9.7 4.0 <3.9

*a6 (DUP) S 0.94 2.55 0.3 <0.6 0.5 <0.3

-aS S 8.00 10.8 5.3 10 6.5 5.3

*a9 S 10.4 1.74 37 47 40 37

.a33 S 2.29 6.0 I.8 6.7 2.7 I.S

A-33 W 4.2 6.0

A7 S 1.14 2.39 0.5 <0.7 1.0 <0.4

All W 0.61 1.02 1.04 <3.6 <7 <7.3 1 5 1 5

A26 S 0.87 1.70 0.3 < 1.0 0.6 < 0.4

A33 (QC) S 1.37 1.91 0.4 0.3 0.4 <0.3 _

A39 S 1.19 1.6 0.7 0.7 0.6 <0.4

A46 S 0.75 1.58 0.3 <0.6 0.5 0.5

A.1 S 0.87 1.45 0.7 0.6 0.8 <0.4

A70 S 0.79 1.29 0.9 0.8 1.0 0.9 _

810 S 1.41 4.92 0.7 1.1 0.6 0.7



(
APPENDIX K

(Continued)

(7

Grid aoil/Sediment U-238 Th-232 Ru-226 RJa228 Pb-214 93.214 Th.229/A Pb.212 TI-208 Gross Alpha Gross Bela
Locatlon or Water (pCi/g) (pCig) (pi/g) pC1Ig) (PCilg) (pCi/g) 1PcIg) (pC/g) (pCi/a) (PCi/L) (pCiL)

B61 S 0.79 0.81 0.4 0.3 0.4 0.4

B64 S 1.71 .63 1.5 4.1 2.2 1.5

B70 S 0.S3 1.40 0.6 0.3 0.5 0.6

C17 S 1.30 3.56 0.6 1.4 1.1 0.6

C30 S 1.69 4.71 1.0 1.5 1.4 1.0

C32 S 1.IS 4.23 3.4 1.5 3.5 3.4

C45 S 1.77 6.32 0.5 <0.5 0.7 0.5 1.8 I.7 1.7

DII S 1.20 3.00 0.5 1.0 0.7 <0.4

D25 S 1.26 3.43 <0.3 <0.5 <0.2 <0.3

D61 S 0.76 I.12 0.6 0.2 0.5 <0.3

D66 S 0.S2 1.57 0.6 0.3 0.5 <0.3 .

E22 S 1.26 2.53 0.5 <0.5 0.4 0.5

E30 (QC) S 1.32 3.02 1.2 1.0 1.4 1.2

E32 S 1.26 3.13 1.6 1.9 1.8 1.6

E42 S 1.18 2.1 0.85 0.51 0.56 0.5S 0.41

E54 S 0.51 1.06 <0.6 0.43 0.38 0.60 0.47 0.42

F43 S 1.15 1.80 0.74 0.44 0.40 0.56 0.46 .043-

F50 S 0.94 2.33 0.91 0.44 0.35 0.68 0.50 0.47

F55 S 0.95 1.75 0.6 <0.8 1.0 0.6 0.47 0.50 0.32

G14 S 3.31 8.61 1.6 2.9 1.4 <0.6

023 S 0.95 1.68 <0.3 <0.5 <0.2 <0.3

G25 S 0.92 1.95 0.5 <0.5 0.4 0.5 . .



APPENDIX K
(Continued)

(

ape Type

Soid lol/Sediment U-238 Th.232 Rs-226 Rsr228 Pib214 81214 Th.2281A Pb.212 TI.208 Gross Alpha Gross Bets

Location or Water (pCilg)' (pC118) (Ppiig) (Pciig) {pCilg) (pCitd) (PCIpR) (PCI/) (pCI/g) (pCifL) (pCVL)

030 S 3.49 10.16 3.5 9.0 3.3 3.5

W3S S 1.12 1.81 1.1 0.81 0.66 0.52 0.55 0.47

03t (DUP) S 1.52 2.43 1.4 0.72 0.59 0.60 0.53 0.67

039 W 0.48 1.71 1.38 <3.S <8 <9.8 16 16

039 S 1.77 1.8S 2.3 1.5 1.3 0.93 0.97 0.10

048 S 0.81 2.15 1.6 <0.6 0.7 0.5 0.64 0.56 0.54 _

050 S 2.0 1.3 1.2 4.9 4.0 4.0

050 S 2.17 13.3 I.9 5.2 1.7 1.9

057 S 1.1 4.21 <0.2 <0.6 <0.3 <0.2 2.4 2.0 2.0

061 S 0.63 1.35 1.8 0.58 0.43 0.54 0.45 0.46

H49 W 17.4 48.4 19.55 66 44 34 1220 SO8

H49 (QC) W 8.3 15.6 10.07 21.1 15 14 488 353

H9 S 1.73 2.75 0.7 1.1 0.8 0.7

18 S 0.95 1.98 1.1 < 1.7 0.9 1.1

U31 S 0.83 3.06 0.6 <0.6 0.6 0.6

135 (QC) S 1.02 2.99 0.4 0.7 0.6 0.4

135 S 1.02 2.99 _

J76.5 S 1.38 <0.5 0.40 0.31 0.36 0.36 0.33 ______

J76.S (DUP 3) S 1.3 0.52 0.40 0.46 0.36 0.39

J76.5 (DUP 2) S 1.1 0.64 0.52 0.61 0.64 0.68

LIS S 1.03 1.90 0.6 0.8 0.5 0.6

N17 S 1.60 35.3 4.4 12 5.2 4.4 _



(
APPENDIX K

(Continued)

(

IFamleT ypeI

Grid Soil/Sediment U-238 Th-232 Rs-226 Rs-228 Pb.214 B1-214 Th-2281A Pb.212 T1*208 Gross Alpha Gross Beta

Location or Water (pCilg) (pCitg) (pCi/g) (pCi/g) (pCilg) (pCig) (PCIg) (pCifg) (pCa 8) (PCiL) (CU/L)

015 S 2.36 4.43 0.7 1.5 1.0 0.7 _

U67 S 1.43 2.53 1.1 0.61 0.48 0.74 0.77 0.54

U73 S 1.21 1.47 0.5 0.6 0.4 0.5

W60 S 1.23 2.42 <0.5 0.55 0.48 0.72 0.62 0.54

X56 S 1.68 3.32 0,6 0.7 0.6 0.9 _

X57 S 1.47 3.00 0.6 0.9 0.8 0.6 _ _ _

X61 S 1.15 2.12 <.6 0.55 0.49 0.53 0.52 0.50

Y50 S 1.66 0.7 1.0 0.6 0.7

Y56 S 1.38 2.76 0.5 0.5 0.5 0.5

Z53 S 1.78 2.15 1.1 0.9 1.0 0.9

Z60 S 1.14 1.79 0.4 0.3 0.3 <0.2

AA44 S 1.62 4.17 O.S 0.9 1.0 0.8

AA45 S 1.44 4,17 0.7 1.4 1.0 0.7

AA49 S 1.3 41.2 0.4 0.9 0.6 0.4

B853 S 1.03 1.47 0.70 0.46 0.46 0.53 0.43 0.39

BB55 S 0.58 1.34 0.11 0.53 0.44 0.56 0.59 0.46

BB60 S 0.93 1.31 0.3 0.3 0.3 0.3

CC43 S 1.1 5.04 0.14 0.70 0.65 0.12 1.1 0.93

DD39 S 1.28 3.50 <0.9 0.70 .064 1.1 .094 .093

DD41 S

DD45 (QC) S 1.21 4.5t 9 3.6 0.90 <0.39

DD45 S 1.43 7.54 1.1 0.73 0.63 2.6 2.3 2.2



(
APPENDIX K
(Continued)

C

I ape Typ 1

Grid joil/Sediment U-23S Th-232 Ra-226 Rs-228 Pb-214 Bi-214 Th-2281A Pb-212 Tl-208 Gross Alpha Gross Btut
Location or Water (Pci/g) (PCilg) (pCllg) (pCi/g) (pCag) (OpCIg) (pCllg) (pCi/g) (Cl/g) (pCIIL) (pCIL)

DD47 S 1.01 1.84 <0.6 0.50 0.44 0.54 0.47 0.48

DDSO S 1.00 2.43 0.84 0.49 0.47 0.50 0.44 0.54

EE36 5 1.51 4.41 0.75 0.87 0.77 0.99 0.86 0.80

| E3S S 1.38 2.11 0.6 0.3 0.6 .

EE47 S 1.03 3.00 <0.6 0.69 0.62 1.0 0.99 0.8i

EE47 (DUP) S 0.92 0.82 3.2 2.5 2.6

EE54 S 0.86 1.24 0.2 0.2 0.2 0.2 _ _ _ __

FF53 S 0.90 1.50 0.89 0.44 0.42 0.56 0.53 0.47

FF56 S 1.14 1.31 0.94 0.5 0.5 0.5

FF56(QC) S 1.11 1.47 0.5 0.4 0.5 0.4

0043 S 0.76 1.66 <0.7 _ 0.54 0.45 0.46 0.47 0.45 __ _

0a45 S 0.95 1.71 0.98 0.52 0.45 0.70 0.62 0.59

HHSO S 1.13 3.58 <0.7 0.51 0.44 0.56 .04

HH53 S 1.06 2.57 1.1 0.57 0.616 0.69 0.65 0.72 __

Settling Pond, SE S 1.26 2.19 1.3 0.7 3.1 1.3 _

Settling Pond, E S 2.77 2.59 4.4 4.0 4.9 4.4

Settling Pond, SW S 5.15 1.67 1.4 1.0 1.7 1.4

Settling Pond, W S 1.93 4.03 2.2 0.6 2.2 2.2 _ _ ___

Settling Pond, N S 3.06 2.89 0.6 <0.6 0.5 0.6_

0+10, IOL S 5.65 5.1 21 22 24 21

-0+10. IOL S 5.65 21 22 24 21

-0+20 S 1.75 3.17 0.8 I O. 0.8



C (
APPENDIX K

(Conttinued)

I SmpeT ype H

Grd SollISediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 T1-208 Gross Alpha Grous Beta

Location or Water (pCig)_ (PC,/I) (pCag) (pCitg) (pCilg) |(paig) pCKig) (PCi/g) (pCig) (pCIIL) (pCiIL)

-0+30 S 4.20 3.1 8.2 4.2 3.1

.0+50 S 1.36 1.94 1.6 <1.1 1.3 1.6 .

*0+50 (QC) S 1.63 9.56 14 <11 14 <7.6

.0+60 S 3.14 3.41 19 IS 21 19 9

.0+90 S 2.10 2.61 17 14 18 17 _ _

-3+50(QC) S 1.63 14 <11 14 14

0+20 S 2.57 1.38 2.4 1.6 2.6 2.4

0+60, R W 0.17 <0.079 0.71 <3.9 <9.2 <11 1.3 2.6

0+30. IOL S 0.96 1.11 0.7 <0.7 0.8 <0.8 _ __

0+60, L W 1.98 1.48 15.2 9.9 10.4 9.0 86 65

0+100, IOL S 5.71 8.86 34 30 36 34

1+10 W 0,47 O.S3 1.63 <3.9 9.0 10.0 __ 9.9 10

| I+I0R w ___._O 1.7

1+IOL W 0.42 <0.06 0.8 3.3 6.0 <5.6 1.5 1.8

1+310 IOR S 1.92 2.34 4.7 .54 6.4 4.7

1+20 S 2.63 7.0 4.2 7.4 7.0

1+50, 10R S 1.27 1.56 2.1 4.2 4.3 4.2 _

1+60 W 0.I8 0 0.69 0 7800 3

1 +80, IOR S 0.89 1.62 1.9 2.8 4.4 3.8

1+80, IOL S 1.18 1.97 0.6 1.0 0.9 1.0

1+100 1. IOL S 2.55 12 8.1 13 12

2+20 W 6.3 6.0 10.32 30.9 <2.1 <3.2 323 221



C
APPENDIX K
(Coutinued)

c

ple Type ||

Gid Aoil/Sediment U.238 Th-232 Ra.226 Ra-228 Pb-214 Bl-214 Th-223/A Pb-212 T11208 Grass Alpha Gross Beta

Location or Wattr (pCilg)' (PCUS) (pC1/g) (pCi/g) (pCl/g) (PCag) Cl/g) (PCil/) tpCIg) (PCIIL) (pCI/L)

2+20R W 1.52 0.81 9.67 7.8 <8.8 <8.7 23 22

2+20L W 6.1 5.72 33.11 36.3 59.9 46.0 247 239

2+20, JOR S 2.67 2.93 < 1.4 < 1.0 <0.8 < 1.0 _

2+30, [OR S 2.37 4.11 12 6.2 14 12

2+60, 1OL S 1.10 1.31 0.5 0.3 20.7 0.5

2+70 S 2.25 3.73 It 4.6 12 I _ .

2+80, IOL S 1.03 1.11 0.4 0.3 0.5 <0.3

2+90, IOL S 0.77 1.68 0.6 0.8 0.8 0.6

3+80, IOR,(QC) S 1.38 1.51 8.1 3.8 8.2 8.1

LOC-6 S 1.2 0.53 0.47 0.50 0.65 0.47

BACKGROUND I S 0.83 1.4S ^0.6 0.5 0.7 0.0

BACKGROUND 2 S 1.38 0.28 1.0 0.51 0.47 0.55 0.47 0.44 _4__ __

BACKGROUND 3 S 1.37 1.91 0.82 0.20 0.19 0.21 0.33 0.29

BACKGROUND 4 S 0.92 1.68 <0.5 0.30 0.28 0.44 0.34 0.32

BACKGROUND S S 1.04 1.19 0.85 0.32 0.31 0.43 0.42 0.27

BACKGROUND6 S 0.42 1.35 0.81 0.38 0.31 0.37 0.37 0.26

176.5 S 0.86 1.71
(BACKGROUND) . _,

176.5 s 0.99 1.87
(BACKOROUND)

' pCi/L for water ariples
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SITE SPECIFIC ADVISORY 130ARD
Shieldalloy Metalluroical Corporation

Minutes from August 15, 2003 Meeting

Attendance: (see attached sign-in sheet)
David R. Smith - SMC
C. Lee Harp, Esq. - Arter and Hadden (facilitator)
Carol D. Berger, C.H.P. - IEM (technical consultant to SMC)
Loretta Williams - Newfield resident
Donna L. Gaffigan - NJDEP representative
Nancy W. Stanley - NJDEP representative
Rickl Westergaard- Mayor
(see attached sign-in sheet)

Discussion: (see attached agenda)
Welcome. introductions, sign-in. and a brief discussion on the purpose of meeting was delivered by Lee Hlarp.

David Smith provided a brief introduction to SMC, including its history, its licensing status and the current
decommissioning activities. followed by a brief walking tourand visit to the Storage Yard. The ibilowing handout was
piiwided /ndcl attached to these ininu tes: Background information on SMC

Carol Ber-ergave an introduction to the concepts of radiation and radioactivity, with emphasis on defillitions, unllts (i.e..
the millirennf), typical background radiation exposures (U. S. Average is 360 millirem), the regulatory dose limits for
license termiiation for unrestricted use (25 milliiem) and restrieted use (100 millirem), and radiation-related risks (no
demonLlstrable risks below 10.000 millirem). Thefollowing handoutsit'v .'re provideLd and attached o these minutlzes:
Presentation O(taline ("Introduction to Radiation7 and Radioaciivii!v ja brhochure on 'Radioactiviiv Basic.s *:. and a
*I hcard ( shtowsing ih7e addlfress of't a web .site where more information on radxiartion andl rradioactiil'!i carn he ]iwrod.

The retnilations associated with deconmmissioning in general and public involvement in particular was pro% ided and
sutI1ima-ize(l by Carol Berger. wvith emphasis on tiose pertaining to stakeholderand public involvement. Th7'1re/lmiilkg
lhandoutnrs wser-e prov'idled adrl attacebed o these ntinutes: Pr'esentition Outline ("Purpose oftme .Site Sp)ecific :Idv ior
Bor II nOd USAIRC deconmmi.sioning regulations.

Lee Harp discussed the role of the SSAB during decommissioning ol the Newfield site. The jfillovihing handout ir as
)In-ovid(ei I ciidi amttuichLed to these JIllnet:.' "Recljirelienis of'1l C'FR §20. 14tJ3(d*

David Smith presented the three decommissioningl options currently being evaluated with respect to radiological and
economic impacts (ALARA analysis). These are: "No Aetion", packaaging and shipping, all residual radioactivity to the
Envirocare disposal site in Utah. and "in-situ" disposal 'f the residual radioactivity within the Storauge Yard uander an
engineered cap.

Donna Gatl'igan asked about intermediate" options, such as'sale of the baghiouse dust in concert with ol'-site disposal.
David Smith stated that there are no feasible intermediate options, and then presented SMC's parallel effort to identify
recvcle./reuse possibilities fortheslag and baghouse dust, what has been done to date (slag fluidizersshielding. shielding
constituents. high-strength cloncrete. dry caskl storage for s'pent nuclear fuel. concrete admixtures). and what is currently
being pursued (slag fluidizers. artificial reefs). Additional information on the use of the slag in the construction of
artificial reefs and as an amendment to steel manufacture was provided. Thefollowing handout liwas proviidel atnd
uattclcheul to these miniutresv: .I Ree' News, 2001 Edition.

A nuniberofprelimiiiarv kev issues(summarized below)werediscussed. I lowever,ttherewas insuifticient time toprtepare
a complete listing of SSAB interests in the Newfield decommissioning process. Therefore, first meeting of the SSAB

K , was closed with a mnutual agreement to hold a followv-up'meeting in September of 2003.



Kev Issues :and Questions to lhe Addressed:
o('i his is a preliminary listing. A more definitive listing will be prepared at the next meeting of the SSAB. SMC will
respond to each item. and the item and SNIC's response will be incorporated into the decommissioning plan.)

What is the time frame associated with any beneficial reuse options and why has there been no beneficial re-use yet found
for the radioactive slag within the past 5 years?

No one knows what future development issues in the Newfield area might arise over the next 1,000 years, thus it is
difficult to make decisions on decommissioning.

Is SMC committed to in-situ disposal of the residual radioactivity or are alternatives still under consideration?

A waste broker (American Ecology) provided a preliminary disposal cost for the slag and ba-house dust at Newfield to
a member of the SSAB.

rias an environmental impact statement been prepared? If not, is it necessary to prepare one?

How does the SSAB role fit into the typical public involvement role and opportunities for comment under CERCLA?

The recent drop in worker population and the reduction in commercial activities at SNMC and the previous bankruptcy
liling raises the question about how long SMC will remain a business entity in Newvfield over the long term. thus it is nort
clear hwowv they can possibly remain responsible for the site, and what would happen to the residual radioactivity (and
reniainiin1} decomimissioning funds) at that time.

Is SSMC in favor of finding a useful purpose for the subject material if one can be tound?

It is doobtitil that anyone other than SMC would build a business at the Newtield site for rear of lawsuits.

No tone realIv knowvs whether there are health risks associated with the radioactivity at the Newfield facility. therefore
it is best to simply ship it off for disposal.

It is difficult to accept institutional controls that are supposed to last for 1,000 years.

Ilas SNIC posted enough financial assurance toassure"unrestricted release"ofthe site if the instiltitional controls should
tail ever time or if SMC defaults on decommissioning commitments?

Cim the make-up of the SSAB be made broader? (It is, and that others did not accept invitations to attend.)

The SSAB would like more time to develop the list of key issues and concerns. but does not want to be the justification
tar delaying any submissions (i.e., the Autiust 29. 2003 ALARA analysis) to the USNRC.

It is unclear whether the use of the Newvfield slag in the construction of artificial reefs would be accejtable to tile State
of New .tersey. The SSAB ao ia decommissioning option. -L4 $.$'e<j

The health effects on fish and vertebrates if the slag is used as an artificial reef might need to be investigated.

The SSAB wants to receive a copy of the pending ALARA analysis as wvell as the draif decommissioning plan.

Tfhe SSAB would like to receive sections of the August 23, 2002 decommissioning plan that describe the current
radiological and physical conditions of the sire.

The SSAB would like to learn more about the use of Newfield sla, in the steel tanitilicturing process.



Action Items and Responsible Individuals:
~' Distribute minutes (Carol Berger)

Schedule next meeting of the SSAB (David Smith)

Distribute information on the radiological environment it the Newfield facilitv as described in the most recent version
of the decommissioning plan (Carol Berger)

Determine whether there are State (NJ) regulations that would ban the use of Newfield slag in the construction of
artificial reefs (Donna Gaffigan)

Distribute information on the use of slag in steel manufacturing (David Smith)
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SITE SPECIFIC ADVISORY BOARD
Shieldalloy Metallurgical Corporation

Kick-off Meeting
August 15, 2003, 1 1:00 a.m. to 1:00 p.m.

Velcome. introductions and sign-in and brief purpose of meeting . ............................... C. L. Harp

Introduction to SMC .................................................................. D. R. Smith

Brief facility tour ................................................................... D. R. Smith

Introduction to Radiation and Radioactivity ................................................ C. D. Berger

Purpose of SSAB ................................................................... C. D. Berger

Host the SSA B process works . .......................................................... C. L. Harp

Ilow the SSAB interests and issues will be addressed as part of the decommissioning process .... ..... C. L. Harp

Decomnmissionin- the Newfield Facility ..................................... D. R. Smith and C. D. Berger

Listing of SSAB input. interests, and concerns . ............................................. C. L. Harp

Discussion and clarification of issues ...................................................... C. L. Harp

SSAB determination as to whether listing is final .... ..................................... C. L. Harp

Summiar and review of action items .................................................... C. D. Berger

AdJourn
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Shieldalloy Metallurgical Corporation

Site Specific Advisory Board Meeting
August 15, 2003

Newfield, New Jersey

Background

Shieldalloy Metallurgical Corporation (SMC) purchased the original property in 1952.
The property had previously been owned and operated by South Jersey Specialty Glass
Company. SMC's initial production was grinding of metal and metal alloys into
powders. One of the primary customers of the metal powders was the welding rods
industry. They used the metal powders to coat and shield the welding rod and hence
SMC's name [shield alloy] comes from this original application of our first products.

In the late 1950's and early 1960's SMC was beginning to manufacture some of its own
metal and metal alloys at the Newfield plant. The manufacturing process used various
metal ores, limestone, aluminum powder and a variety of other raw materials in the
smelting or manufacturing process.

In 1963 SMC applied for and received a license from the Atomic Energy Commission
(AEC) to use ores that contained low levels naturally occurring uranium and thorium
(classified as 'source material') to manufacture ferro columbium (an iron and niobium
alloy). This original AEC license was later reissued by the U.S. Nuclear Regulatory
Commission (U.S. NRC) and is the current license that SMC uses to receive, handle,
possess, process, store and ship source materials - SMB-743.

In 1990 SMC discontinued the smelting of chromium metal which had been one of SMC
primary smelting operations. The company continued its smelting of ferro columbium
and ferro vanadium alloy and also manufactured other ferro alloys through a melting
process versus the smelting of ores.

Because of a variety of economic reasons SMC has been transferring the smelting and
melting operations to sister companies outside of the U.S. over the last several years. The
company has also been purchasing metals and metal alloys from other manufacturer
(primarily from outside of the U.S. also). SMC Newfield's current manufacturing and
production processes are grinding of metals and metal alloys into powders and also the
manufacturing of compacted metal products - briquettes and Altabs.

Because SIMIC has discontinued of all the furnace operations including the smelting of
ferro columbium; SMC is required by NRC and our license to the decommission plant
and terminate the operating license. SMC is planning to decommission a portion of the
plant for restricted release/use and obtain a possession only license from NRC as the
provisions for institutional controls are maintained.
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INTRODUCTION TO RADIATION AND RADIOACTIVITY
Carol D. Berger, C.H.P.

August 15, 2003

1. Atoms - The building block of life

2. Definition of radiation and radioactivity

3. Where radiation and radioactivity are found

4. Assessing the risks of radiation exposure N

5. Questions?



K'J ITS A QUESTION OF...
Integrated Environmental Management, Inc.

Vol. I No. I
September, 1995

Radiation and Radioactivity
What is an Atom?
Everything in the world, and everybody
in the word, is composed of different
types of matter (chemical elements).
The smallest part of each element is
called the "Atom". An atom is so small
that it can be seen only with the most
powerful microscope. But the atom is
the core of every substance in the
universe.

~re there different
types of atoms?
The type of atom is unique for each
element, such as gold. silver, lead. tin.
radium, carbon, and thorium. Our
bodies are made mostly of hydrogen.
carbon. oxygen. and calcium atoms.
The light fixtures in this room are
made of some type of metal atom.
The air, as you know, is made of
oxygen. hydrogen. nitrogen. and other
atoms. Water is hydrogen and oxygen.

What is
radioactivity?
Sometimes the center of an atom (its
nucleus) has coo much energy in it. An'
atom cannot hold this energy forever.
Sooner or later, the atom must get rid
of the excess energy and return to its
Formal (stable) state. Atoms with too
much energy in their nuclei are called
"radioactive". They get rid of their

excess energy by emitting radiation.
Some radioactive atoms exist naturally;
others are made artificially.

What is radiation?
A radioactive atom gives off radiation
to get rid of excess energy. The
radiation can be in the form of
particles moving at high speeds, or
pure energy.

Radiation is a broad term which
includes such things as heat. light,
radiowaves, microwaves and other
familiar forms of energy. When
radiations are emitted from an atom
they are traveling at very high speeds.
This means that they have a lot of
"energy". When the radiations collide
with something; they deposit some or
all of that energy in the thing with
which they have collided.

You can compare the radiations from
an atom with rays from the sun.
When the rays from the sun reach our
bodies they dep'osit their energy'and
the warmth we feel is the sun's rays'
energy. When radiation from a
radioactive atcom-penetrates an object,
it deposits its energy in that object just
like the sun's rays' deposit energy in
our bodies.

What is a "unit"?
A unit is a way in which we express
measurements. For example. an "inch"
is a unit of length. A "second" is a unit
of time. A "pound" is a unit of weight.

What is a "rem"?
A "rem" is a unit of radiation dose. It
is typically used to describe how much
radiation "energy" is deposited in
someone or something. If our body
absorbs radiation energy equivalent to
about two-millionths of a calorie, we
say we have received a "rem" of
radiation dose.

Is a rem a large
radiation dose?
When compared to the types of
radiation doses people commonly
receive every day of their lives from
natural background radiation, a rem is
a large dose ... just like a "ton" is a
large weight when we're talking about
toothpicks, and a "mile" is a large
length when we're talking about hot
dogs.

Are there smaller
units than a rem?
Yes. That unit is the "millirem". A
millirem is one thousandth (1/1,000) of
a rem. An even smaller. but frequently
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more practical unit is the "microrem".
which is one millionth (1/1.000,000) of
a rem.

What does the term
"rate" mean?
A rate is the amount of a particular
unit of measurement that occurs over
some specific time period. For
example, "miles per hour" is a rate of
speed. or the distance traveled in one
hour. Likewise. "millirems per hour" is
a dose race, or the amount of radiation
energy deposited in a one hour period
of time.

What is a "curie"?
A "curie" is a unit of radioactivity. It
tells us how many radioactive atoms in
particular collection of atoms are giving
off radiation. Just like a "ream" of
paper in a drawer tells us that there
are 500 sheets in the drawer, a curie
of radium in a container tells us that
there are 37.000,000.000 radium
atoms giving off radiation.

Is a curie a lot of
radioactivity?
Yes. Compared to the amount of
naturally-occurring radioactivity in our
bodies, it is a very large amount --

about ten million times larger.
Therefore. it is sometimes more
convenient to use units like
"picocuries". A picocurie is one
trillionth of a curie.

Is there an easy way How does the term
to distinguish "millirems" fit into
"millirems" from
"picocuries"?
Yes there is. A fireplace with a nice
fire burning in it is a good way to
explain the difference between these
two terms. In a fireplace, the burning
wood or coals radiate heat. In this
case, the amount of burning wood
(fuel) in the fireplace is analogous to
the number of picocuries of
radioactivity. The amount of heat
(energy) given off by the fireplace is
analogous to the number of millirems
of radiation energy.

Is there another
example that is an
analog to the term
"picocurie"?
Yes. This time, picture yourself sitting
in a stadium watching a sporting event.
When something exciting happens, you
are likely to see a lot of flashes coming
from the stands where people are
taking pictures. If you could somehow
count the number of flashes over a
particular time period - say 10 minutes
- you would know the 'flash rate" from
all the cameras that are in the stadium.
This measurement is similar to how
the amount of radioactivity in a
particular collection of atoms is
determined. In this case we count the
bursts of radiation (flashes) being given
off by the atoms (cameras) per unit
time (10 minutes). When we see 22
bursts in 10 minutes, we know we
have measured a picocurie of
radioactivity.

this analogy?
Let's say that while you are in the
stadium, you take out your light meter
and measure how much light is coming
from the flashes in the stand over a
one hour period. The amount of light
measured by the meter is a
measurement of the amount of
"energy" coming from the cameras in
the stadium. This measurement is
similar to the radiation dose (energy)
from a collection of atoms (cameras)
per unit time (one hour). The units of
this measurement would be "millirems
per hour".

What does the term
"picocurie per
gram" mean?
This refers to the amount of
radioactivity in a particular solid
substance. Picture a one-ton batch of
concrete that contains 1,000 pounds of
gravel, 500 pounds of cement, and 500
pounds of water. To describe this
particular mix of concrete, one might
say it contains "S00 pounds per ton" of
cement. This means that for every
pound of concrete, there will also be a
quarter of a pound of cement present
Similarly. if you wished to describe the
amount of radioactivity that typically
exists in soil throughout the United
States, you would say that it contains
about "one picocurie per gram" of
radium, one picocurie per gram of
thorium, and a host of other
radioactive elements. This means that
for every gram (about 0.002 pounds)
of soil, there will also be one picocurie
of radium and one picocurie per gram r
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40thoriurn present. along with the rest
of the radioactive elements commonly
found in soil.

What does the term
"picocurie per liter"
mean?
This refers to the amount of
radioactivity in a liter (about a quart) of
liquid substance, such as water.

Water directly out of the tap contains
about 0.01 "picocuries per liter" each
of uranium, radium, and radioactive
lead. It may also contain between 100
and 400 picocuries per liter of
radioactive hydrogen. between 100 and
500 picocuries per liter of radioactive
carbon. between 10 and 30 picocuries
er liter of radioactive beryllium. and a

-ariety of other radioactive elements
such as aluminum. chlorine, silicon.
lead. bismuth, polonium, and argon.

It can contain several hundred to
several thousand picocuries per liter of
radon gas. particularly if you get your
drinking water from a well.

September, 1995

Is there
radioactivity in our
bodies?
Yes. During our lifetime, our bodies
harbor measurable amounts (billions)
of radioactive atoms. About half of the
radioactivity in our bodies comes from
Potassium-40, a naturally-radioactive
form of potassium. Potassium is a vital
nutrient and is especially important for
the brain and muscles. Most of the
rest of our bodies' radioactivity is from
radioactive carbon and hydrogen.

We have about 120.000 picocuries of
radioactivity in our bodies. These
naturally-occurring radioactive
substances expose our b6dies to about
25 "millirem" per year, abbreviated as
"rmrem/yr".

Most radioactive substances enter our
bodies as part of food, water or air.
Our bodies use the radioactive as well
as the nonradioactive forms of vital
elements such as iodine and sodium.
Radioactivity can be found in all foods.
As we said before. it is even in our
drinking water. In a few areas of the
United States, the naturally-occurring
radioactivity in the drinking water can
result in a dose of more than 1,000
millirem in one year.

Are there other
sources of natural
radiation?-
Another type of natural radiation is
cosmic radiation given off by the sun
and stars in outer space. Because the
earth's atmosphere absorbs some of

this radiation, people' living at higher
altitudes receive a greater dose than

those at lower altitudes. In Ohio, for
example. the average resident receives
a dose of about 40 millirem in one year
from cosmic radiation. In Colorado, it
is about 180 millirem in one year.
Generally, for each 100-foot increase
in altitude. there is an increased dose
of one (I) millirem per year.

Flying in an airplane increases our
exposure to cosmic radiation. A
coast-to-coast round trip gives us a
dose of about four millirem.

In Ohio, radiation in soil and rocks
contributes about 60 millirem in one
year to our exposure. In Colorado, it
is about 105 millirem per year. In
Kerala. India. this radioactivity from soil
and rocks can be 3,000 millirem per
year. and at a beach in Guarapari,
Brazil, it is over 5 millirem in a single
hour. Some of the residents who use
that beach receive doses approaching
1,000 millirem per year.

Is there
radioactivity in the
world around us?
Yes. The earth has always been
radioactive. Everyone and everything
that has ever lived has been
radioactive. In fact, the natural
radioactivity in the environment is just
about the same today as it was at the
beginning of the Neolithic Age, more
than 10.000 years ago.

If you live in a wood house, the natural
radioactivity in the building materials
gives you a dose of 30 to 50 millirem
per year. In a brick house, the dose is
50 to 100 millirem per year. And. if
your home is so tightly sealed that the
leakage of outside air into the home is
small; natural radioactive gases (radon)
can be trapped for a longer period of
time and thus increase your dose.

Is there anything
else?
Yes. Typical members of the US
population may receive the following
types of radiation exposures:

1300 millirem per year for the
average cigarette smoker
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650 millirem per nuclear medicine
examination of the brain

509 millirem per nuclear medicine
examination of the thyroid

405 millirem per barium enema
245 millirem per upper

gastrointestinal tract series
150 millirem per nuclear medicine

examination of the lung
110 millirem per computerized

tomography of the head and body
7.5 millirem per year to spouses of

recipients of certain cardiac
pacemakers

6 millirem per dental x-ray
S millirem per year from foods grown

on lands in which phosphate fertilizers
are used.

4 millirem per year from highway and
road construction materials

2 millirem per year from the use of
gas mantles

1.5 millirem from each cross-country
airline trip (one way)

I to 6 millirem per year from
domestic water supplies

I millirem per year from television
receivers

0.5 millirem from eating one-half
pound of Brazil nuts.

0.3 millirem per year from
combustible fuels, (i.e.. coal, natural
gas, and liquefied petroleum)

0.2 millirem from drinking a quart of
Gatorade each week

0.1 millirem per year from sleeping
with one's spouse (or "significant
other")

So, almost
everything is
radioactive, right?
Yes. radiation is everywhere. Our
bodies and the world around us are
radioactive. But there is no cause for
alarm. These very small but detectable
levels of radioactivity are natural . . . as
natural as life itself. We are exposed
to a constant stream of radiation from
the sun and outer space. Radioactivity
is in the ground, the air, the buildings
we live in, the food we eat, the water
we drink, and the products we use.
The average person in the United
States receives a dose of about 360
millirem per year from these natural
sources of radioactivity as well as from
typical medical radiation exposures
such as x-rays.

Is a radiation dose
of 360 millirem in a
year harmful?
No. No effects have ever been
observed at doses below 5,000
millirem delivered over a one year
period. In fact, effects seen when
humans are exposed to 100,000
millirem over a short time period are
temporary and reversible. It takes a
short-term dose of well over 500,000
millirem to cause a fatality.

additional information on this topic.
The following is just a short listing:

Health Physics Society - (703) 790-
1745

American National Standards Institute
- (212) 642-4900

The American Academy of Health
Physics - (703) 790-1745

Conference on Radiation Control
Program Directors - (502) 227-4543

American Nuclear Society - (708) 579-
8265

National Council on Radiation
Protection and Measurements - (301)
657-2652

United Nations Scientific Committee
on the Effects of Atomic Radiation -

(800) 274-4888

In addition, Integrated Environmental
Management, Inc. (IEM) has been
providing information on radiation and
radioactivity to businesses, government
agencies. students. regulators, public
officials and members of various
communities for many years. Please
feel free to contact IEM at 302
Westfield Road, Knoxville. Tennessee
37919, (865) 588-9180. at 8 Brookes
Avenue. Suite 205. Gaithersburg,
Maryland 20877. (240) 631-8990, or at
2705 N. Main St.. Suite 202. Findlay,
OH 45840, (419)423-4701.

Or visit our web site at http:llwww.iem-
inccom for even more interesting and
useful information about the fascinating
world of radiation and radioactivity.

Where can I obtain
more Information
about Radiation and
Radioactivity?
There are a number of organizations
and agencies that can provide you with



PURPOSE OF THE SITE SPECIFIC ADVISORY BOARD
Carol D. Berger, C.H.P.

August 15, 2003

1. USNRC regulations require the licensee to engage the public on a variety of regulatory matters.

2. Definitions:

"Public" = individuals, organizations, companies, agencies and governments.

'Stakeholders' = members of the public that are affected or perceive themselves as
being affected by a decision.

3. Characteristics of the SSAB

Requires formal membership that is representative of the broad range of public
interests.

Local and state government is crucial to ensure a broad regulatory perspective.

The licensee (Shieldalloy) considers the SSAB to be a resource.

Membership is fixed and should stay intact in order to conduct joint learning, review
proposed actions, and provide periodic input.

SSAB needs to focus on specific goals.

If consensus is sought among SSAB members, there should be an allowance for
minority opinions if consensus is not achieved.

If consensus is not required, SSAB activities should produce a range of
recommendations and input.

Licensee may be at the table in either a collaborative process or simply as a resource.

4. Shieldalloy's objectives:

Identify the public and determine how they would like to be involved in the
decommissioning of the Newfield site.

Identify public concerns and interests (i.e., what are the main concerns about the
decommissioning; what issues does the public feel it is most important to be involved).

Gather information

Select the appropriate level of public involvement

Include the public in planning for its involvement.

Prepare a written public involvement plan.

Implement an evaluation program (to be sure why the plan "is" or "is not" working, and
institute corrective actions a necessary).
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10 CFR 20.1401 General Provisions'Afid Scope.

(a) The criteria in this' subpart apply to the decommissioning of facilities licensed under
pirts 30, 40, 50, 60, 61,-63, 70, and 72 of this chapter, as well as other facilities subject to
the Commission's jurisdiction under the Atomic Energy Act of 1954, as amended, and the
Energy Reorganization Act of 1974, as amended. For high-level and low-level waste
disposal facilities (10' CFR parts 60, 61, and 63), the criteria apply only to ancillary surface
facilities that support radioactive waste disposal activities. The criteria do not apply to
uranium and thorium recovery facilities alr6ady 'subject to Appendix A to 10 ClR part 40 or
to uranium solution extraction facilities.

(b) The criteria in this subpart do not apply to sites which:

(b)(1) Have been decommissioned prior to the effective date of the rule in accordance with
criteria identified in the Site Decommissioning Management Plan (SDMP) Action Plan of
April 16, 1992 (57 FR 13389);

(b)(2) Have previously submitted and received Commission approval on a license
termination plan (LTP) or decommissioning plan that is compatible with the SDMP Action
Plan criteria; or

(b)(3) Submit a sufficient LTP or decommissioning plan before August 20, 1998 and such
LTP or decommissioning plan is approved by the Commission before August 20, 1999 and
in accordance with the criteria identified in the SDMP Action Plan, except that if an EIS is
required in the submittal, there will be a provision for day-for-day extension.

(c) After a site has been decommissioned and the license terminated in accordance with
the criteria in this subpart, the Commission will require additional cleanup only if, based on
new information, it determines that the criteria of this subpart were not met and residual
radioactivity remaining at the site could result in significant threat to public health and
safety.

(d) When calculating TEDE to the average member of the critical group the licensee shall
determine the peak annual TEDE dose expected within the first 1000 years after
decommissioning.

[62 FR 39058, July 21, 1997; 66 FR 55732, Nov. 2, 20011

8/13/03 1
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10 CFR 20.1402 Radiological Criteria For Unrestricted Use. K

A site will be considered acceptable for unrestricted use if the residual radioactivity that is
distinguishable from background radiation results in a TEDE to an average member of the
critical group that does not exceed 25 mrem (0.25 mSv) per year, including that from
groundwater sources of drinking water, and the residual radioactivity has been reduced to
levels that are as low as reasonably achievable (ALARA). Determination of the levels which
are ALARA must take into account consideration of any detriments, such as deaths from
transportation accidents, expected to potentially result from decontamination and waste
disposal.

[62 FR 39058, July 21, 19971
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10 CFR 20.1403 Criteria For License Termination Under Restricted
Conditions.

A site will be considered acceptable for license termination under restricted conditions if:

(a) The licensee can demonstrate'that further reductions in residual radioactivity necessary
to comply with the provisions of §20.1402 would result in net public or environmental harm
or were not being made because the residual levels associated with restricted conditions
are ALARA. Determination of the levels which are ALARA must take into account
consideration of any detriments, such as traffic'accidents, expected to potentially result
from decontamination and waste disposal;

(b) The licensee has made provisions for legally enforceable institutional controls that
provide reasonable assurance that the TEDE from residual radioactivity distinguishable
from background to the average member of the'critical group will not exceed 25 mrem (0.25
mSv) per year;

(c) The licensee has provided sufficientffiianricial assurance to enable an independent third
party, including a governmental custodian of a site, to assume and carry out responsibilities
for any necessary control and maintenance of the site. Acceptable financial assurance
mechanisms are--

(c)(1) Funds placed into an account segregated from the licensee's assets and outside the
licensee's administrative control as described in §_0.35 f) of this chapter;

(c)(2) Surety method, insurance,'or other guarantee method as described in 530.35(f~i; of
this chapter;

(c)(3) A statement of intent in the case of Federal, State, or local Government licensees, as
described in §30.35(f)(4) of this chapter; or

(c)(4) When a governmental entity is a'ssuming custody and ownership of a site, an
arrangement that is deemed acceptable by such governmental entity.

(d) The licensee has submitted a decommissioning plan or License Termination Plan (LTP)
to the Commission indicating the licensee's intent to decommission in accordance with
§- 3_ 3G(d), 40.42(d), 50.82(a) and (b), 70.38(d), or 72.54 of this chapter. and specifying
that the licensee intends to decommission by restricting use of the site. The licensee shall
document in the LTP or decommissioning plan how the advice of individuals and institutions
in the community who may be affected by the decommissioning has been sought and
incorporated,' as appropriate, following analysis of that advice.'

(d)(1) Licensees proposing to decommission by restricting use of the site shall seek advice
from such affected parties regarding the following matters concerning the proposed
decommissioning--

8X13/03 I
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(d)(1)(i) Whether provisions for institutional controls proposed by the licensee;

(d)(1 )(i)(A) Will provide reasonable assurance that the TEDE from residual radioactivity
distinguishable from background to the average member of the critical group will not exceed
25 mrem (0.25 mSv) TEDE per year;

(d)(1)(i)(B) Will be enforceable; and

(d)(1)(i)(C) Will not impose undue burdens on the local community or other affected parties.

(d)(1 )(ii) Whether the licensee has provided sufficient financial assurance to enable an
independent third party, including a governmental custodian of a site, to assume and carry
out responsibilities for any necessary control and maintenance of the site;

(d)(2) In seeking advice on the issues identified in 620..1403(d)(1), the licensee shall
provide for:

(d)(2)(i) Participation by representatives of a broad cross section of community interests
who may be affected by the decommissioning;

(d)(2)(ii) An opportunity for a comprehensive, collective discussion on the issues by the
participants represented; and

(d)(2)(iii) A publicly available summary of the results of all such discussions, including a
description of the individual viewpoints of the participants on the issues and the extent of
agreement and disagreement among the participants on the issues; and

(e) Residual radioactivity at the site has been reduced so that if the institutional controls
were no longer in effect, there is reasonable assurance that the TEDE from residual
radioactivity distinguishable from background to the average member of the critical group is
as low as reasonably achievable and would not exceed either--

(e)(1) 100 mrem (1 mSv) per year: or

(e)(2) 500 mrem (5 mSv) per year provided the licensee--

(e)(2)(i) Demonstrates that further reductions in residual radioactivity necessary to comply
with the 100 mrem/y (1 mSv/y) value of paragraph (e)(1) of this section are not technically
achievable, would be prohibitively expensive, or would result in net public or environmental
harm;

(e)(2)(ii) Makes provisions for durable institutional controls;

(e)(2)(iii) Provides sufficient financial assurance to enable a responsible government entity
or independent third party, including a governmental custodian of a site, both to carry out
periodic rechecks of the site no less frequently than every 5 years to assure that the
institutional controls remain in place as necessary to meet the criteria of § 1~403(b) and to
assume and carry out responsibilities for any necessary control and maintenance of those
controls. Acceptable financial assurance mechanisms are those in paragraph (c) of this

8/13/03 2
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<,' section. -- .

[62 FR 39058, July 21, 19971 I , .
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10 CFR 20.1404 Alternate Criteria For License Termination.

(a) The Commission may terminate a license using alternate criteria greater than the dose
criterion of W20.1402, 20.1403(b), and 20.1403(d)(1)(i)(A), if the licensee--

(a)(1) Provides assurance that public health and safety would continue to be protected, and
that it is unlikely that the dose from all man-made sources combined, other than medical,
would be more than the 1 mSv/y (100 mrem/y) limit of subpart D, by submitting an analysis
of possible sources of exposure;

(a)(2) Has employed to the extent practical restrictions on site use according to the
provisions of §20.1403 in minimizing exposures at the site; and

(a)(3) Reduces doses to ALARA levels, taking into consideration any detriments such as
traffic accidents expected to potentially result from decontamination and waste disposal.

(a)(4) Has submitted a decommissioning plan or License Termination Plan (LTP) to the
Commission indicating the licensee's intent to decommission in accordance with
§'Z.30 3G(d, 40.42(d), 50.82(a) and (b), 70.38(d), or 72.54 of this chapter, and specifying
that the licensee proposes to decommission by use of alternate criteria. The licensee shall
document in the decommissioning plan or LTP how the advice of individuals and institutions
in the community who may be affected by the decommissioning has been sought and
addressed, as appropriate, following analysis of that advice. In seeking such advice, the
licensee shall provide for:

(a)(4)(i) Participation by representatives of a broad cross section of community interests
who may be affected by the decommissioning;

(a)(4)(ii) An opportunity for a comprehensive, collective discussion on the issues by the
participants represented; and

(a)(4)(iii) A publicly available summary of the results of all such discussions, including a
description of the individual viewpoints of the participants on the issues and the extent of
agreement and disagreement among the participants on the issues.

(b) The use of alternate criteria to terminate a license requires the approval of the
Commission after consideration of the NRC staffs recommendations that will address any
comments provided by the Environmental Protection Agency and any public comments
submitted pursuant to §20.1405.

[62 FR 39058, July 21, 1997]
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10 CFR 20.1405 Public Notification And Public Participation.

Upon the receipt of an LTP or decommissioning plan from the licensee, or a proposal by the
licensee for release of a site pursuant to §q20.1403 or 20.1404, or whenever the
Commission deems such notice to be in the public interest, the Commission shall:

(a) Notify and solicit comments from:

(a)(1) local and State governments in the vicinity of the site and any Indian Nation or other
indigenous people that have treaty or statutory rights that could be affected by the
decommissioning; and

(a)(2) the Environmental Protection Ag6ncy for cases where the licensee proposes to
release a site pursuant to §20.14 04.

(b) Publish a notice in the Federal Register and in a forum, such as local newspapers,
letters to State or local organizations, or other appropriate forum, that is readily accessible
to individuals in the vicinity of the site,'and solicit comments from affected parties.

[62 FR 39058, July 21, 1997]
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Site Speci fic Advisory Board Meeting
Shic1dalloy Metallurgical Corporation

Newfield, New Jersey
August 15, 2003

Requirements of 10 CFR §20.1403(d)

Subpart 1 of the above regulation requires Shieldalloy to seek advice, from individuals
and institutions in the community who may be affected by the proposed decommissioning,
regarding the following matters:

"(i) Whether provisions for institutional controls proposed by the licensee:

(A) Will provide reasonable assurance that the TEDE from residual radioactivity distinguishable
from background to the average member of the critical group will not exceed 25 mrem (0.25
mSv) TEDE per year;

(B) Will be enforceable; and

(C) Will not impose undue burdens on the local community or other affected parties.

(ii) Whether the licensee has provided sufficient financial assurance to enable an independent
third party, including a governmental custodian of a site, to assume and carry out responsibilities
for any necessary control and maintenance of the site;

(2) In seeking advice on the issues identified in § 20.1403(d)(1), the licensee shall provide for:

(i) Participation by representatives of a broad cross section of community interests who may be
affected by the decommissioning;

(ii) An opportunity for a comprehensive, collective discussion on the issues by the participants
represented; and

(iii) A publicly available summary of the results of all such discussions, including a description
of the individual viewpoints of the participants on the issues and the extent of agreement or
disagreement among the participants on the issues;"
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New Jersey's Recreational F..
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V VTrine Resoure -

New Jersey's reefs have come a long way in the
past fifteen years. Prior to 1984, Sea Girt was the
only active reef site off the Jersey coast and that site
only had a'half-dozen reef structures. Since then, the
Department of Environmental Protection's Division of
-ish and Wildlife developed a network of 14 reef' '

YiAes, stretching from Sandy Hook to Cape May, and
constructed over 1,300 fishing and diving reefs on
these sites.

Both fish and fishermen have responded to this
effort by the State. Considering only fishing trips for
bottom species, such as sea bass, tautog and porgy,
artificial reefs accounted for only 7 percent of the pri-
vate and 3'percent of the party boat trips in 1970;
with only a few artificial reefs in existence, the vast
majority of bottom fishing occurred on the hundreds
of shipwrecks sunk by storms, accidents and wars
along the Jersey coast. In 1991, following initial reef
construction efforts, use of artificial reefs rose to 42
percent of the private and 20 percent of the party
boat bottom fishing activity. By 2000, following
extensive reef building, reefs dominated the bottom
fishing action, with 90 percent of private and 47 per-
cent of party boat trips targeting bottom species
occurring on reefs created by the Division. In other
words, for anglers seeking bottom species like sea
bass and tautog, private boat captains went to reefs

, I.

* . (continued on next page) I.
New Jersey Department of Environmental Protection

-Division of Fish and Wildlife
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Recreational Reef Fishery
(continued from page 1)

9 out of 10 trips and party boat captains preferred
reefs 1 out of every 2 trips.

New'Jersey's recreational wreck/reef fishing fleet
now consists of 5,401 private, 240 charter and 64
party boats. During the course of the 2000 fishing
season, one-third of a million angler-trips targeted
wreck/reef species throughout the State's ocean
waters. In 2000, these boats caught an estimated 7.9
million wreck/reef fishes, with 4.8 million of these
being taken on our 14 ocean reef sites. The most

important species in the catch was sea bass (5.6 mil-
lion), followed by porgy (0.5 million), tautog (0.4 mil-
lion) and fluke (0.3 million); 25 other species were
caught in smaller numbers.

Fortunately, about 56 percent (4.4 million) of the
fish caught were released alive. This season was
marked by an outstanding run of sea bass that were
represented by several strong year classes. For pri-
vate boats, the Garden State North (28 fish/angler),
Sandy Hook (24), Wildwood (23) and Atlantic City
(21) reefs produced the best daily catches (includes
kept and released), while Shark River (7), Great Egg
(10) and Ocean City (13) reefs had the lowest catch
rates. The catch rate for bottom fishing on wrecks
not on reef sites was 24 fish per angler. National
recreational fishing surveys estimated the State's
total catch of all saltwater species averaged about
27 million fish annually during 1979-1999. Thus, the
reefs accounted for 18 percent of all of the fish

caught in our state's saltwaters. In other words,
roughly 2 out of every 11 fish caught along the
Jersey shore during 2000 were caught ori a reef built
by the Division of Fish and Wildlife. This is a partic-
ularly amazing statistic given the fact that reef sites
only comprise 0.3 percent of New Jersey's sea floor.
"This survey demonstrates the importance of artifi-
cial reefs," said Bob McDowell, Director of the
Division of Fish and Wildlife. AThe time and effort the
Division has invested in developing our ocean reef
network is now paying big dividends for New Jersey
anglers. The Reef Program is creating a valuable
new marine'resource that will benefit the State's
marine sport fishing industry for decades to come."

This information was collected as part of an inten-
sive survey conducted between April and November,
2000. During this time, the Division interviewed 1,055
private and charter boat captains and 1,012 party
boat anglers to obtain information about their fishing
activities. We appreciate the support and coopera-
tion of all the fishermen who participated in the
study.

% Some DGPS Coordinates

Structure Latitude Longitude
Coney Island, 250' tanker 4006.285 7341.365

Capt. Etzel, 110' barge 4007.910 7356.168

Ocean Wreck Divers I11, 4000.587 7359.555
165' tanker

PSI, tank 3945.016 7401.582

Jerry, 42' tug 3937.757 7400.828

VHFC, 44' CG Cutter 3933.496 7405.991

A.C. Westcoat, 60' barge 3915.540 7414.691
Peggy Diana, 56' LCM 3850.830 7442.510
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Accomplishment,
1984-2000

Since the inception of the Division of Fish
Wildlife's Reef Program in 1984, 1,374 patch .r
have been built on New Jersey's network of
ocean reef sites. A patch reef is a several-squw

', - ard to several-acre reef created by sinking a shil
placing a barge load of other material on the
floor. In 2000, 60 patch reefs were constructed.

Patch Toa Patg
_ S i Zeef Bilt R;ef-s ecsfsB.;~lf1~eef aterilSri2

TsirESwfvel; Untsa 228.^sfflaf f

Vsessels BargeGf ; Sfs4>.g..l.{ffes 4 Rf~s~f95.r

... r. ......... . .....

Rf. eef Ballswf8fS 34 49~s w g;

Ote 20 33ab^Xx~va~see~

Objectives of
The Reef Program

New Jersey's Reef Program is administered by
Department of Environmental Protection's Divisior
Fish and Wildlife. The objectives of the program
to construct hard-substrate 'reef" habitat in

"6_Jocean for certain species-of fish and shellfish, r
fishing grounds for anglers and underwater str
tures for scuba divers.

! Explosive charges set by the State Police Bomb Squad
sank the 165-foot Navy tanker 'Capt. Bart" in less than

'. three minutes.
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- NeNew Wrecks in Y2K =-
<,#'Point Swift"

An 83' Coast Guard cutter sponsored by the Cape
May County Party and Charter Boat Association was
sunk on March 30 on the Cape May Reef at DGPS
coordinates 3853.621 7440.600.
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'Captain Bart'
A 174' Navy tanker sponsored by the Greater Pt.
Pleasant Charter Boat Association, Crown 'Beer
Distributors and Budweiser was sunk on June 9 on.
the Shark River Reef at DGPS Coordinates 4007.103
7341.479 in memory of Charlie "Captain Bart"
Rozanski.

I -j

"McGurr's Tug"
An 85' canal tug sponsored by the Ocean Wreck
Divers Scuba Club was sunk on September 12 on the
Axel Carlson Reef at DGPS coordinates 4002.473
7359.599 in loving memory of Charles J. McGurr, Jr.

"HRFA-NJ"
A 98' tug sponsored by the Hudson River Fishermant
Association was sunk on September 22 on the Shark
River Reef at DGPS coordinates 4006.883 7341.534.



vivers joe morrnSon (ten to
right), Terry Zeller and

.~ ~~ .. ~..Charles Cole retrieved two
* ~ *~portholes from the Red

Oak, a 157-foot Coast
~ *Ž* .Guard buoy tender sunk on
~ ~ ~ ~the Cape May Reef in 1999.
~ ~ ~Photo by Capt. Joe Morrison of

~ ~ the Charter boat 'Black Knight,.
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Photo by Herb Segars



How Reef structures
0 Benefit Marine Life

Surface Area: In the ocean, the surface area of a
habitat is very important because it represents the

.. interface between the surface upon which an animal
lives and its exposure to the water column where it

cb yarfeeds and respires. The sandy sea floor is two-
dimensional and has a relative surface area of 1.
Three-dimensional reef structures, on the other

ctbec yards hand, have height and thus more living area for the
same relative unit of sea floor that they occupy. A
human analogy would be a comparison between the

vy troop; trarlsport s floor space of a ranch house and that of a high-rise
apartment building, both occupying the same foot-

; ;print on the ground. The taller and more complicat-
ed a structure, the more surface area is available for
marine life to colonize and consequently, the more
productive it can be.

Firm, Stable Substrate: Unlike sand that is con-
stantly shifting, reef structures provide firm, stable
substrates for the attachment of marine life. Once

.. anchored in place on a reef structure, marine life can
withstand strong ocean currents and storms.

Habitat Diversity: Reef structures add a third com-
ponent to New Jersey's marine environment, which

o.o -now consists of sandy sea floor and water column
habitats. The more diverse an environment, the
more options are available to marine life and thus,
the greater the diversity of species living there.

Refuge: The nooks and crevices of reef structures
provide hiding places for juvenile and adult fish and
other marine life to avoid predation..I
Reduced Energy: The diffusion of currents by reef
structures provides calm water, resting areas for fish,

f much like a boulder provides relief for a trout in a
stream. Thus, the energy that would otherwise have
been wasted upon swimming against the current can
be better put towards growth.

Turbulence: The deflection of currents by reef
structures can result in the creation of eddies that
concentrate plankton, a prime food source for young
fish. Schools of planktivorous fish often concentrate
in these feeding zones.

bter? Increased Biomass: The increased biomass
Crlo R(weight of marine life) associated with reef structures

tCartson Reef as provides a ready source of food for fish and other
the party boat marine ife.
rpr wish J*. hscJ VYJUJ life

What's that structure on the fathomei

A single Reef Ball habitat on the Axej
recorded by Capt. John Hawryluk of
Norma K 111. The habitats were coved
andporgy.

IWLI Mul �Ua VIJQA.�.
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REEF WEBITE

.,,-.>fThe~z New Jksersey >Dlvjslor* ofxFish. {and
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2000 R
t~j~Habitat,

Sponsor Kathi Smock created "The Wanderer
Reef'for her tvo brothers, Tont and Don
Zinuda.

Reef Ball sponsorsfrom the New Jersey Council of
Diving Clubs included Glen Gunther, Peggy

Bowen:, New Jersey Skin Diving Club, Ocean

Wreck Divers,Al Guzzo, On the Bottont Dive
Club, New Jersey Aquanauts, New Jersey
Divers Association, ShoreAquatic Club, Staten

Island Sport Divers, and PhiladelphJia Sea

Horses.

Sponsor Walter Metzger created the "Iii Mom"
reef.

Earl Gallup sponsored the "Rande Reef."

Fred Brucker sponsored the "Fred's Beds" reef.

,1dam Siodlowski sponsored the 'IAdain Siodlowvski"
reef:

Peter O'Connor sponsored the "Ratcatcher" reef.

Mfarine Academy of Science and Technology Scuba
Club sponsored thle "MAlST PTSA " reef

Bruce Liming sponsored a reef in memory of his

fifshing buddy, Frank Maloney, Jr.

Gordon Wiegynann sponsored the "Top Gun" reef

I
I
I
L

eef Ball
Sponsors

The Gordon and Barry W~iegmann families
sponsored a reef in memory of "Rick"
colicchio.

Janice Kennedy sponsored the "Bob Kennedy Last
Ch ance" reef.

Dr. Nicholas Cavarocchi sponsored the 'W4lexis"

and "Nicky" reefs.

Cynthia Hamilton sponsored the "Woodrow W5.
Page" reef.

Peter Donnelly sponsored the "Rag Doll" reef.

GWYL and LSL sponsored the "GWVL/LSL" reef

Jeff Meckler sponsored the "Mlecklerstone" reef

Alichele Fennimorespontsored tle "Len Fen"reef:

John Scalzo sponsored the "John 's Glory" and
"John's Bait Shop" reefs.

Lou Mfeier sponsored "Lou's Reef'.

Carmen Russo sponsored "Russo 's Ridge".

See page 11 for details on

how you can sponsor a

reef habitat.



Y2K Reet Adoptions -

"Salty Rinse"
On August 12, 12 Reef Balls sponsored by Robert

C. Shawger, Jr. were placed on the Axel Carlson
Reef.

uFrank and Elizabeth Frasco Reef"
On August 25, 12 Reef Balls sponsored by Frank

and Fran Frasco, Jr. were placed on the Barnegat
Light Reef in memory of Frank and Elizabeth
Frasco, Sr.

"Bayhead Shores Fishing Club Memorial Reef"
On August 11, 20 Reef Balls sponsored by the

Bayhead Shores Fishing Club were placed on the
Axel Carlson Reef as a living memorial for past mem-
bers.

"Foggy Notion Reef"
On August 18, 12 Reef Balls sponsored by Don

Kamienski were placed on the Bamegat Light Reef.

"Miss Dawnie Reef"
On August 20, 12 Reef Balls sponsored by Walter

Herrmann were placed on the Garden State South
Reef in honor of his wife's birthday.

"Rick Schmidt's Reef"
On November 8, 50 Reef Balls sponsored by fam-

ily and friends were placed on the Barnegat Light
Reef in memory of Rick Schmidt.

"Thai's Fin Alley"
On November 13, 12 Reef Balls sponsored by

James W. Thai were placed on the Axel Carlson Reef
Site.

"TNT Reef"
On August 11, 20 Reef Balls sponsored by

Thomas and Theresa DePaola'were placed on the
Axel Carlson Reef Site.

"Beach Haven Yacht Club Reef"
On August 20, 7 Reef Balls sponsored bybthe 'Edw ard N.eadleyReef '

Beach Haven Yacht Club were placed on the Garden ' : - On August 28, 12 Reef Balls sponsored by Tom
State South Reef. -- Headley were placed on the Garden State North Reef

K."Materazzi Reef"
On August 1, 7 Reef Balls sponsored by the Vill

Harbor Fishing Club were placed on the Garn
State South Reef in memory of the club's vice-pr
dent, Ernie Materazzi.

"Sam and Jim Blair Reef"
On August 16, 12 Reef Balls sponsored by L

Blair were placed on the Axel Carlson Reef.
"Morrison's Marina and Restaurant Reef'

On August 20, 12 Reef Balls sponsored
Morrison's Seafood Inc. were placed on the Gah
State South Reef.

"Marion and Cliff Reef"
On August 9, 30 Reef Balls 'sponsored by

Kleimenhagens, Roshellis, Gablers and Figleys w
placed on the Garden State South Reef in memor'
Marion Figley and Clifford Ellis.

"Sea Gypsies Reef"
On August 2. 20 Reef Balls sponsored by the N

York City Sea Gypsies Diving Club were placed
the Axel Carlson Reef.

"Dive Council Reef"
U1 On August 2, 30 Reef Balls sponsored by the N

Jersey Council of Diving Clubs were placed on
Axel Carlson Reef.

- Site.

age "Jacob John Dmitruck Reef"

es)n On November 9, 12 Reef Balls sponsored by Rose
Dmitruck and John Racioppi were placed on the
Barnegat Light Reef in honor of Jacob John
Dmitruck.

Lois
: "Kirkenir Reef"

On August 21, 12 Reef Balls sponsored by John H.
Kirkenir were placed on the:Garden State South

by Reef.
Jen-

"Billy L. Sidney Reef",
ln November, 12 Reef Balls sponsored by Wanda

the Sidney and friends were placed on the Axel Carlson
'ere Reef in memory of Billy L. Sidney.
yof

"Beach Haven Marlin and Tuna Club Reefs"
- n August 1 and 21, 20 Reef Balls sponsored by

; ; the Beach Haven Marlin and Tuna Club were placed
ew on two sites on the Garden State South Reef.on

"Forked River Tuna Club Ill"
On August 18, 7 Reef Balls sponsored by the

!ew Forked River Tuna Club were placed on the Bamegat
the Light Reef.
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The volumze and area of reefstructures placed in VJ reefs through 2000.

Artificial Reef Association
The Artificial Reef Association (ARA) was founded

in 1991 by a group of party and charter boat captains
and marina owners. The goal of the ARA is to pro-
mote reef construction throughout the State's coastal
waters. The primary function of the non-profit orga-
nization has been to raise money to help pay the
costs of cleaning, preparing and towing ships and
barges destined for sinking on reef sites. So far the
ARA has provided funds to sink 19 vessels.

The ARA has raised most of its funds through
the sale of Reef T-shirts and Reef Books. Donations
from fishing and diving clubs are particularly helpful.
If your club would like to help sponsor the sinking of
a vessel on a reef, contact:

PARTICIPATING AGENCIES
The following agencies have helped make New

Jersey's Reef Program a success:
Federal
U.S. Fish and Wildlife Service
U.S. Coast Guard
U.S. Army Corps of Engineers
National Marine Fisheries Service
U.S. Navy and Reserves
U.S. Army and Reserves
U.S. Customs Service
U.S. Environmental Protection Agency
State
N.J. State Police
N.J. State Police, Marine Bureau
State Agency for Surplus Property
Division of Land Use Regulation
Southern State Correctional Facility
N.J. Army National Guard
County
Ocean County Bridge Department
Ocean County Department of Corrections
Cape May Municipal Utilities Authority
Municipal
Atlantic City Police Bomb Squad

ARA, P0 Box 16, Oceanville, NJ 08231

Sportfish Fund
A_*

The Sportfish Fund is a nonprofit foundation
administered by the Fisherman Magazine. Its pur-
pose is to raise money to promote recreational fish-
ing opportunities. Funds donated to the Reef
Program are held in the Sportfish Fund account until
they are needed to pay for reef construction activi-
ties.
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.- :S The ultimate reef book is here!
_ A Guide to Fishing and Diving

New Jersey Reefs
This 64-page book is a comiplete directory of New Jersey's 14 ocean reef sites, which
encompass over 1200 reefs.
IThe book features both LORAN and DGPS charts of all of the state's 14 reef sites.

* LORAN and DGPS coordinates of every named reef are provided.
* The pages are made of durable, waterproof plastic designed for use in bad weather and at sea.
* The book can be purchased at many bait and tackle shops or ordered through the mail (an order

forn is provided on the back cover).
* Every fisherman and diver needs these maps to find the sunken treasure (fish and lobster) on

New Jersey's 14 reef sites.
* Don't leave the dock without it.

______________________________________________________

ORDER FORM

"The Ultimate Reef Book"
Name * Please send a copy of 'A Guide to Fishing and Diving

New Jersey Reefs.Enclosed is my check, payable to
Address "ARA" for $20.00 ($17.95 for book plus $2.05 for

postage).

Artificial Reef Association

Zip PO Box 16
Oceanville, NJ 08231

Phone-

Phone __ __ ________________________________________

REEF PROGRAM
DIVISION OF FISH

AND WILDLIFE
P.O. BOX 418
PORT REPUBLIC, NJ
08241

Postmaster
Address Correction

Requested



SITE SPECIFIC ADVISORY BOARD
Shiceldalloy Metaliurgical Corporation

Minutes of the September 19, 2003 Meeting

SSAB Members in Attendance:
David R. Smith - SMC representative
C. Lee Harp. Esq. - Archer & Greiner (facilitator)
Carol D. Berger, C.tl.P. - IEM (technical consultant to SMC)
Loretta Williams - Newfield resident and public school employee
Donna L. Gaffigan - NJDEP Bureau of Federal Case Management representative
Nancv W. Stanlev - NJDEP Bureau of Environmental Radiation representative
Rick Westergaard - Mayor of Newfield
Tom Daily - Newfield resident and retired school teacher
Janet Magliocco - Newfield resident and retired school teacher
Georgle R. Sartorio - City of Vineland Health lDepartment
Linda Graumann - Newfield resident and real estate agent
.lanies Woods - Gloucester County Health Department
(see attached sign-in sheet)

Discussion: (see attaclheda-enda)
Lee Harp conducted a review of the minutes of the August 15.2003 meeting for the benefit of the newf SSAB members.
Included in that discussion was a review of SMC's preferred decommissioning method for the SMC site. a discussion
on applicable radiation dose limits and their comparison to'back-round values. a review of the actions SMC has taken
to identify potential beneficial reuses for the slag, and the matter of durable institutional controls.

Carol Beruer handed out excerpts from Rev. 0 of the SMC Decommissioning 'lan dated Auglust 28. 2002. Secliolis of
Rejwvri A:(,. 9005IG-28247. (Rer. 0(). *'DecPtu;.si;iis nio,:nP/zJhwr the Neii/;iell Fuciliniv thetr itere ict/nde'ld olt C/tiring
/le itee'liig are athwhct/l.

Donna Gafligan and Nancy Stanley *wanted information on site conditions. bevon'd what was provided in thle foregoing
handoutl. SMC committed to providing a full and complete copy of Rev. 0 of the decommissioning plan to Nancy
Stanlev. Loretta WVilliams and Rick Westergaard (via Toni VanCamp. Municipal Clerk). However. David Smith and
Carol Ber-er cautioned against further distribution of Rev. 0 since it was not accepted for technical review by the
IJSNIRC. and tilat Rev. I would soon be distributed.

DIoninaGatl'ianotfferedcomimilenitsoni thedrall minutesoftheAugust 15"hmeeting,. wvhich resulted in a correction to those
mintites by deletion of astatemilent conceriiing theu'seofNew'fieldslag in artificial reefs. 4 c olpy ofthe.linal version of
tlhe mitimteSxfitnm fihe August /5. 2003 welinie g is attachewd.

Donna (ial'igan pointed out that NIDEP regulations governing artificial reef prohibits using "radioactive materials".
Lee liarp stated that his research to date indicated no such prohibition in federal regulations dealing vith artiticial reefs
oLutside hile three-mile limit. While it appears that the tise ofthe slag for artificial reefs would face significant regulatory
and public perception challenges. tiis option hasnot et bee ruled otit by SMC. A c(p' ofDotnntiGaj iga.n MSeptember
Ix. 200)J ieter ihti ontmains oewmentis on t/llAetIgusi /l5tmeeting mniu7tex oalJndr-egurlatory informatwiO on rt lificialreefs
is ctiiwtlw.

In connection with artificial reefs. a questioin was raised as to whether it might be t'easible for SMC to use the slag in an
ott-site operation to construct concrete reef elements.SMC is lakin- this into consideration.

Lee Harp posed the following questions for %whichI 10 CFR 20.1 403.d. .i.A. B and C requiresa response from members
oftlh SSAB: (I) Does the institutional control proposed by SMC (i.e.. maintaining a "possession oniv" license) provide
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reasonableassurance that the TEDE from residual radioactivity distinguishable from backaround to the average member
of the critical group will not exceed 25 millirem per year?; (2) Will it be enforceable?: and (3) Will it avoid undue
burdens on1 the local community or other affected parties? Each member of the SSAB was given an opportunity to
provide their response to these questions. In all cases, none felt that they had sufficient information to permit them to
give a response. but there was some response that the concept of a "possession only" license would be preferable than
traditional institutional controls (i.e.. deed restrictions).

Lee Harp then posed the following question that also required input from the SSAB (see 10 CFR 20.1403.d.1.ii):
"Whether SMC has provided sufficient financial assurance to enable an independent third party and/or government
custodian of the site to assume and carry out responsibilities for any necessary control and maintenance of the site?"
Each member of the SSAB was given an opportunity to provide their response to this question. but in all cases they felt
that the! did not have a good understanding of the amount of financial assurance necessary in order to provide a
response. The group generally felt that this question really couldn't be answered until Rev. I of the decommissioning
plan was provided to themt for review.

A number of other issues (summarized below) were discussed during the meeting in addition to those required in 10 CFR
20.1-403. These are summarized below. Because there is still important information to be exchanged, the SSAB agreed
to meet again in approximately one (1) month, primarily to allow for time for interested SSAB members to review Rev.
o of the Decommissioning Plan, and for the Mayor to have the engineering details of SMC's proposed on-site
construction reviewed by an independent engineer. At this point, the second meeting of the SSAB was closed. David
Smith of SMC will schedule the next meeting.

Other Issues and Questions to be Addressed:
Mam or Westergaard expressed disappointment that the Borough of Newfield had not received copies of reports and
correspondence related to the decomimissioning of the SNIC site in the past. SMIC confirimed that all fututre information
of this tlpe wouild be forwarded to the Borough.

There was interest expressed in setting tip a repository for SMC-related documents either in the Borough I fall orthe local
librarv.

Mayor \Vester-aard asked about the availability of federal fluids to permit the Borough of Newlield to hire its osNl
independent consultants to review the SMC drawings and other commitments was raised. Donna Gaffigan stated that
there may be such fuinidint available from the USNRC.

New members ofthe SSAB were concerned that they wereasked to be involved in thedecomimissioning plannitig process
too late tOr their input to matter. SMC responded that they are actually getting involved early in the process, since their
input would be used in the development of Rev. I of the decommissioning plan, which woould be provided to them for
review andt comment. Once all comments were resolved, the USNRC would likely prepare an Environmental Impact
Statement that wvould again offer opportunities for public involvement during the hearing and comment periods.

Thfe question was raised as to wwhether Newfield residents currently receive any measurable dose fiom the residual
radioactivity in the slag pile. Carol Berger gave the dose ratesat the perimeter fence of SMC's property. confirmed that
there was no radiological impact on the neighbors due to their distance from the site, and described the radiation
monitoring program for SMC employees who have been in relatively close proximity to the slag and baghouse dust over
the \ears. but have incurred no significant dose.

There was additional discussion on the use of slag in steel production. Loretta Williams volunteered( to contact steel
producers to see if they would be interested in the slag as long as she had details oln what it contained. Carol Berger
poin.etd out that the excerpts from Rev. 0 ofthe Decommissioning Plan describe the content ofthe slag. but that attempts
to eneratte interest in the use of slag would likely be met with lack of success. (Previous interactions with a variety of
steel mills. both domestic and foreign, by SMIC and representatives of SNIC did not result ii any potential users of the
sla t bor reasons that were unrelated to radiological safetv or licensing, but on political and perceived issues.)
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Tile matter of the visual impact of the proposed capped slag piles on a nearby subdivision "'as raised. The proposed cap
< design and end dimensions were reviewed, as were the issues of a protective fence around the Storage Yard and the

deploynment of passive radiation dosimeters as part of the long-temi surveillance for the site. It was noted that the top
of the engineered cap would not be as high as the top of the existing slag piles.

The type of zoning for the area surrounding the slag yard was raised in order to identify possible long-tern land uses.
SMC' pointed out that this information is contained in Rev. 0 of the Decommissioning Plan.

Donna Gaffigan was concerned about whether SMC's preferred decommissioning methodology might constitute some
form of NJDEP-regulated solid waste disposal.

Loretta Williams provided SMC with a recent quotation from a low-level waste processing and disposal firm (from Mr.
Tim Curtain of American Ecology). That quotation was for disposal and transportation oftapproximately 100.000 tons
of slag} and baghouse dust for a cost of $19M (excluding site work), with a basis of $200 per ton. SMC stated that
American Ecology is not eligible to receive SMC's slag or baghouse dust for disposal. and that quotations from
Envirocare of Utah, although hard to pin down, appeared to run between $50 and 250 per cubic foot. for an approximate
total disposal cost ofoverS100M. SMC also pointed out that "disposal" of radioactive materials at Envirocare is not
necessarily permanent as contracts have a "take back" provision.

During discussions about institutional controls, the impact of the decommissioning on the economics of the Newfield
area was raised, and there wvere concerns about what wvould happen if SMC discontinued operations in Newfield. SMC
pointed out that they are not terminating their business in Newvfield; they are only decommissioning those portions of
the property that were impacted by the USNRC-licensed operations. Other non-licensed production and manufacturing
activities are ongoing. While SMC was not sure the employee population wvould ever exceed 300. they were hopefiu
that it would increase beyond its current level.

The question of the railroad doing a "rails to trails" conversion where the rail spur runs alone the SMC property was
raised. The potential impact of that action on SMC's decommissioning, and v ice versa, is unknown.

The diniensions of the closed (capped) area of the Storage Yard were discussed.

Tile SSA13 agreed to invite a representative of the USNRC to attend the next meeting of the SSAB. but the meeting
wvould go on regardless of whether a USNRC representative was in attendance.

The issues ofleachability of the radioactivity from the slag, as vell as the presence ofradioactivity in groundwater were
raised. David Smith andCarol Bergerpointed out that leachability testing on theslag demonstrates that the radionuclides
therein are tenaciously retaiiedl. David Smtitl stated that n1o radioactivity other than backg;rounid radioactivity has beeni
identitied in the -roundwater sampling program.

Concerns wvere raised as to what wvould happen with the institutional controls if/when SMC leaves the site or sells the
property. David Smith and Carol Berner expressed the view that if SMC wVent out of business with no successor, a
perpetual -'possession only" license would be in place, coupled with sufficient financial assurance to permit the USNRC
to contract out the maintenance and surveillance obligations.

The issue of what the Borough wvould have to go through in order to make the property productive and what burdens that
would impose on the community was discussed.

The issue of %whether the method selected for capping the slag and ba-house dust on the SMC property is the best one
available w'as raised.
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Action Itcls ;aInd Responsible Indivi(ti:als:
Distribute minutes (Carol Berger)

Schedule next meeting of the SSAB (David Smith)

Distribute copies of Rev. 0 of the "Decommissioning Plan for the Newfield Facility' (David Smith)

'as.t: -1I- Sptminber 20. 2003 - DRAI-l'



SITE SPECIFIC ADVISOR\' BOAR D
ShieldalloY Metallurgical Corporation

Meeting
September 19, 2003,- 9:00 a.m. to 12:00 a.m.

Welcome. introductions and sign-in and brief purpose of meeting .................. .............. C. L. Harp

Review of minutes from previous meeting ........... C. L. Harp

Response to general questions from previous meeting ............................. D. R. Smith/C. D. Berger

I land-out and review of additional information ................................... .............. C. L. Harp

Listing of SSAB input, interests, and concerns ........ C. L. Harp

Discussion and clarification of issues ......................................... C. L. Harp

SSAB determination as to whether listing is final .................................. C. L. Harp

Sumimiary and review of action items ......................... C. L. Harp/C. D. Berger

Adjourn

Page -5- Septibcr20 2003 t)RAFT



PARTICIPANT SIGN-IN SHEET

Shicidalloy Metallurgical Corporation SSAB: Follow-up meeting at the Newfield, New Jersey facility

Datc: September 19, 2003 Facilitator: Charles L. Harp, Esq.

Your Name (Print) Your Signature Your Address Your Telephone Number Your e-Mail Address

I' A . (with area code)
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Decommissioning Plan for the
Newfield Facility

Submitted by:

Shieldalloy Metallurgical Corporation
12 West Boulevard, Post Office Box 768

Newvfield. Newv Jersey 08344
(856) 692-4200

Report No. 94005/G-28247. (Rev. 0)
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l 2 FACILITY OPERATING HISTORY

2 2.1 License Status
3 The majority of the licensed radioactive material inventory at the Newfield plant consists of slag
4 from the D-l II production department, and dust from the D-l 11 baghouses. After processing of
s consumable pyrochlore ore and other feed materials for ferrocolumbium and other metallurgical
6 operations. greater than 99% of the radioactive species remained in the slag and, to a much lesser
7 extent. in the bathhouse dust.'

8 License No. SMB-743 authorizes possession of tip to 303,050 kilograms of thorium in any
9 chemical/physical form. and up to 45,000 kilograms of uranium in any chemical or physical form.

10 As of September 17. 2003, SMC was at 96.8% ofthe thorium limit and 87.6% of the uranium limit.

71 2.2 License History
12 SNMC currently holds USNRC License No. SMB-743 )which allows possession. use. storagae. transfer
13 and disposal of source material ancillary to metallurgical operations. The most recent amendment
14 ortSN'B-743 ) was issued on October 9.2 001, and the license expiration date is October 20. 2002.

,; 2.3 Previous Decommissioning Activities ..
2.3.1 Haul Road

17 he Haul Road novas. at one time, a county right-oI'way that ran through SMC's Newvfield plant.
18 Over the vears. the south portion of Haul Road was surfaced with crushed slag from SMC
19 operations. Although the Haul Road was never used to perform principle activities authorized by
20 License No. SMB-743. it was nonetheless included in site characterization efforts that took place in
21 1988 and in 1991 . These surveys showed that the contact exposure rates in and near the Haul Road
22 wvere onlv sliihtlv discernible from background. and that the slat, used to form the road bed was not
23 characteristic of licensed material (i.e.. ferrocolumbium slag).",

IT Corporation. "Assessment of Environmental Radiological Conditions at the Newvfield Facility". IT Corporation
Report No. ITINS-92-106, April 1, 1992. ;

Oakl Ridle Associated Universities. Radiological Survey ofthe Slhieldalloy Metallurgical CorporatioIl. Newvlield, Newv
Jersty:Y. Report No. ORAU 88/G-79. July, 198S.

1.1 Corlporaition. -Assessment of Environmental Radiological Conditions at the Newfield Facility, Report No. IT`NS-
92-106. April 2. 1992.

Exposure rates in and near the Haaul Road generally ranued from background to 26 microR per hour. with a maximum
expostire rate ol 90 microR 'per hour. The contact exposure rate from ferrocolumbium slat is in the vicinity of 1,000
to 2.0()i microR per hour.
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1 Tile radioactive materials identified within tile Hlaul Road were excavated and relocated to the
2 Storage Yard. A final status survey was performed and documented in the fourth quarter of 1998.7

3 2.3.2 AAF Baghouse
4 Ferrocolurmbium production was performed within a single building (D-I 11) equipped with an
s operator control room, mechanical booms and heavy equipment handlers, storage containers, scales,
6 a variety of melting1 pots, two furnaces. other miscellaneous items, and a dust collection system
7 comprised oftwo interconnected emission control units with high-efficiency ba-houses. One ofthe
8 emission control units was an American Air Filter baghouse, termied the "AAF Baghouse".

9 Because of improvements made to the air handling system in the immediate vicinity of the smelting
.o operation. and because maintenance performed oln a baghouse that operated in tandem with tile AAF
11 Baghouse improved its efficiency, in early 1999, SMC determined that it was no longer necessary
12 to operate two emission control systems. Trherefore, the decision was made to decommission the
13 AAF BagiLouse.

t4 D1Durin thle remnedial action. which occutrred betwveen May 17 and June 17, 1999. the AAF Ba-house
.s \\vas disassembled. Structural components and materials that were generated during tile demolition
16 \\were SUrveyed to determine wlhether they could be released for unrestricted use (i.e.. XVithLout re-ard
17 Oi-r radiolo-vical constituents). Those items that did not meet tile applicable release criteria were
18 decointaminiiated and re-stiuveyed,orconitrolled aslicensed material. A final statussuIvey report was
19 prepared. and the area. with the exception of the concrete pad. was released for unrestricted use in
20 a1 license amendment.' The AAF concrete pad remains inl place, and is addressed further in Chapter
21 5. below.

22 2.3.3 Building D203(G)
23 O(ne area at the Newvfield plant where source material was temporarily stored pending shipment or
24 use is 1)203)(G). also known as "G-Wareliouse". G-WarehoUse consisted. primarily, of open floor
25 space to Ilicilitate fiorklilft movement. and a series of storage bays. However. operational and
26 prograniniatic chances resulted in source materials being stored at locations within tile SMNIC
27 conitrolled- area otiler than G-Warehouse. Because SMC no lon er needed G-Warehouse to perform
28 tile primary -activities autihorized tinder License No. SM13-743. it wvas decommissioned.

29 Routille radiological surveillance of this area (lemonstrated that it was relatively free of residual
30 radioactivity. Therelroe. no remedial actions were necessary. In October of 2000. a final status

Inteirated FEnvironrnenta IN hinaierient, Inc.. Report No. 94005/G- I7172. "Final Stalus Survey of l hul RoaW. Ocobler
I '98.

i nln-l-aied Environmental MNanagement, Inc., Report No. 94005iG-20 1 87. "Demolition an(d Final Survey olfthe AAF
Ba-h1ohse". November 2000,

TifibC I Eiij
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Sur v ey of G-Warehouse was performed and documented." The building was subsequently released
2 'r ulnrestricted use in a license amendment.i

3 2.3.4 Building D203(A)
4 Another, area where source material was received and temporarily stored pending shipment or use
s in D203(A), also known as "A-Warehouse"., This building was constructed vith a concrete slab
6 floor and sheet metal siding and roof, and con'sisted. primarily, of open floor space to facilitate

fiorklift movement, and a series of storage bays. When SMC no longer needed A-Warehouse to
e perlform the primary activities authorized under License No. SM13-743, it was decommissioned.

s Routine radiological surveillance ofA-Warehouse indicated that it had become contaminated during
10 use as a temporary storage location for'radioactive materials awaiting shipment. The necessary

remedial actions were performed, and a final status survey was conducted and documented.'° The
12 building was subsequently released for unrestricted use in a license amendment.

I,,

13 2.3.5 East End of the Storage Yard
14 The east end of the Storage Yard was used, at one time. to store ferrovanadituml1 slag. However.
is placemiienlt ofthose materials often resulte(l in mixin (witl ferr-ocolumbium slag. E1entually. the two
15 sla"g types wvere segregated, and the ferrovanadium slag pile wvas sold for beneficial re-use. Trhe
*, fbootprint of the pile wvas then excavated to remove all any remaining ferrocolumbium slag. with the

exc.avated materials segregated within a single pile of soil/slag within the Storage Yard.

Is iSoil sampling and walkover gamma surveys oftheexcavated area were perloormed aid documllenited
20 ni I W99). The soil sampling results wvere negative lbr-residual radioactivity above thle applicable
21 releaise c-iteria. and the USNRC released the area forre-forestation.' 2 On the otlherhanid. theaambient
22 exposure rates in the area. as a result of its proximity to the ferrocolumbium slagt piles. wvere too hihs
23 ItO l)prm)i t measurement of residual radioactivity in non-sampled areas.

24 2.3.6 Building D111, D102 and D112
25 As part of a commitment made by SMC to the USNRC to continue on-going eflbrts to reduce the
26 ntlumber and size of the existing restricted areas within the facility, in July of 2002. SMC began the

Ini c-ral.edl Environmental Manailement. Inc. Report No. 940051G-16171, "Final Stalus Survey orfG-Warehouse',
Noveneber 2000. . - :

inteiurmtecl Environmental Management, Inc. Report No.,94005/G-16171, "Final Stattis Survey Report for 'A'
Warehotise'. October' 1998.'

Inie raied Environmental Managvemeent. Inc.. IEM Report No. 940051G-iIS19S. "Soil Sampli n!Stirvev of Slorage
Yart! A tlir Rernediationf. Jantiarv 2000.

()livier. J. A.. U. S. Nuclear Regulatory Commission. to D. R. Smith. "Formner Sloraue Yard Area to be Reloresied
(iA(: No. L313 10). April 6, 2000.
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1 decominiissioninil! of the DI I I Production Department. and the DI 02/D 1 12 Production Department
2 f;orom that listinil.' All wvork was performed in fuill compliance with the requirements of License No.
3 SiMB-743. and wvas approved, in advance. by the USNRC.

4 As of September 1, 2002, the work on this project is still on-going. However, when all remedial
s actions are complete, SMC will perform and document a final status survey that follows the guidance
6 in NUREG-I 575. "Multi-Agency Radiation Survey and Site Investigation Nlanual" (MIARSSIM),
7 an(l wvill enclose a copy of the final status survey report in an application to remove tile three
8 bUildillns from01 tile listing of permanent restricted areas that currently appears oln License No. SMIB-
9 7463.

10 Because that application will be submitted to the USNRC shortly after the submission of this
.1 decomminissioning plan, an immediate amendment to the Plan would be necessary. Therefore, forthe
12 remainder of this report, it will be assumed that Bui ldings D I I, D102 and 1) 1 12 were addressed
13 inla c;1 f/lILeie(/ddecomimillissioniniig activity, and that tley are no longer considered to be a permanent
14 restricted area onl License No. SMB-743.

is 2.3.7 Non-radiological Activities
16 1Environmieintal investigations have been ongoing, at the Newfield site since 1972. when the first
1 lIvdlw-olo-ic investigation wvas conducted to evaluate the source of hexavalent chromium. wvhich had
t8 been detected in a nearby municipal water supply well. In addition, a series of subsequent grouind
19 water and surlace water studies were conducted to evaluate potential environmental impacts
20 alssociated wvith SMC facility operations. Under the October 1988 Administrative Consent Order
21 (ACM) with N.I[I.P. SMC contacted the design and installation of a 400 gallon per milnute
22 groiindwvater puili) and treat system to control off-site migration of hexavalent chromium. As a
23 result of the October 1988 ACO and further discussions with the NJDEP. SMC commenced with
24 the removal of all of the materials from the Storage Yard that were not reulated by the USNRC.
25 The only materials that in the Storage Yard today are those that are under the USNRC'sjurisdiction.

25 A remedial investigation/ feasibility study (RU/FS) was also initiated inder the ACO to uilly
27 characterize and evaluate potential non-NRC environmental impacts associated with the site. Thle
28 1988 A\C.'O had noted NJDEP's and SMC's disagreement regarding the hazardous 'vaste status of
29 chromiumiii sla-g- piles and solid waste status of other slags. dross and baghouse dusts stored at the
30 tcility. Tfhe ACO stated that the chromium sla; pile area and general slag area had not been rully
3. iuiVCsti-~lted an1d required that investigation and reemediation of soil and ground water contamination
32 at and emanatint from these areas be performed durliang the RI/FS. The 1988 ACO also
33 acknowledged that the site was regulated by the USNRC and. therefore. certain activities conducted
34 purSua111nt to the ACO could require the approval of the USNRC in addition to thle approval of the

35 NJ D EP.

\Vritten comnluflicafion from D. R. Smith, (Shielkallouv Netallurgical Corporation) to 1. S. Sherr (U. S. Nuclear
Re-tilatory Commission). Intent to Terminate Source Miaterial License No. SNIB-743". Aucust 27. 2001.

IElMV
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1 lI-iTe RI report wvas completed in 1992, and several focused feasibility studies and supplemental
2 investigations have been completed since then. A Record of Decision (ROD) was signed on
3 September 24. 1996 which addresses the ground water remedial action.

4 In 1995. aseriesofsix formerwastewatertreatment lagoons (designated as B-I 'B-2, B-3, B-6. B-I I
s and B- 12) were remediated and closed. The contents of the lagoons consisted bf vater and settled
6 sludge containing metals (primarily chromium), generated from treatment, storage and
7 settling/polishin, stages of the treatment process. Rernediation of these lagoons entailed the
e lbllowin- primary activities:''

5 * Characterization of the sludge in each lagoon;

0 Removal, treatment and discharge of standing wvater from each of the units;

.* Demolition of associated pump houses, valve pits and piping with disposal of all
12 venerated wastes:

13 Solidification, excavation and off-site disposal of the accumulated sludge. lagoon
14 liner. and impacted underlying bedding material and soils;

Collection and chemical analysis of confirmatory soil samples from each lagoon:

16 Supplemental excavation and disposal of impacted soils located beneath portions of'
the lagpoons: and

M * Backfilling and restoration of final grade.

19 In 1994. a lagoon characterization investigation wvas conducted for three additional former
20 %%astewater treatment lagoons (B6, B7 and 138). The objectives of the investigation %%ere to
21 characterize the lakpoons contents, with respect to quantity and composition. Closure involved the
22 treatimilenit and removal of lagoon surface water, excavation and( disposal of sludge, removal and off-
23 site disposal of lagoon liners and contaminated soils, and backlilling and grading of the lagoon
2' excalvations. Approximately 2.5 million gallons of chromium hydroxide sludge were removed,
25 den aterecl and disposed as part of this remedial action, the details of wiich were captured in a 1999
26 report.'

" ITRC [Environmental Corporation. Closure Report, Surface Impoundments BB 1. B2. B3. B5. B I I and B 12. Liner and
(ontalminated Soil Removal and Disposal. dated April 1996 (revised August 2000).

'4IRC Etnvironmental Corporation. Closure Report, Surface Impoundndents B6. 37 and BS. LinerandContaiminated Soil
Removal and Disposal, April 1999.
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2.4 Spills
2 No radiological spills have been reported over the history of the license. Non-radiological incidents
3 are described in Section 8.4. belowv.

4 2.5 Prior On-site Burials
5 No burial of radioactive material, other than that described in Section 4.4, below, has been reported
6 over the history of the license.
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1 3 FACILITY DESCRIPTION

2 3.1 Site Location and Description
3 SMC's Newvfield facility is located in the town ofNewfield, Gloucester County, Newv Jersey. (A site
4 location map is provided in Figure 18.1.) The 'primary portion of the site, consisting of the
5 mantufacturing facilities and their support areas, covers 67.7 acres. An additional 19.8 acres of
5 oarnland. located approximately' 2,000 feet southwest of the primaty site in Vineland, Cumberland
7 County, New Jersey, are also owned by SMC."6'

8 The primary site is bounded to the north by Conrail lines and to the west by East Boulevard. Woods.
9 residential homes, and small businesses are present to the east of the site. The southern property line

lo is bounded by the Hudson Branch and associated wvetlands, just north of residences located along
11 Wevmouth Road. An unnamed pond is located in this portion of the Hudson Branch.' The majority
12 of the site is surrounded by secure steel-wire fencing, except for a small portion of the property alone
13 tile w,-estern property' bounlary xVhich contains the faciliity parking lot. A detailed map depicting site
14 boundaries and physical features of the plant is provided in Figsure 18.2.

15 The topooraphy of the Newfield Area is relatively flat, and the SMC facility is located on a slight
topographic high (approximately 100 feet abo6v 'em 'an sea level), with the ground surface generally

x sloping to the West-soutxh~vest. towvard the Hudson' Branch. The Facility is comprised ofthree primary
is alreas: (I ) Manutfacturing Area: (2) Undeveloped Plant Property (including the former Lagoon Area);
I9 anl (3) Storage Yard. each o whlich is described as follows:

20 * Manuffacturing, Area - This area is characterized by presence of plant operations,
21 offices. loading docks,'and other facilities associated with former and present
22 production operations (refer to Figure 18.2). The majority of this area is covered by
23 builciings. otlierstruictures. asphalt or concrete. Much ofthis area has been eval ati(e
24 %-itli reselect to potential enviro'n'm'eniaconicerns including the former Manpro-Vibri
25 Degreasing Unit; the Railroad Siding Area: the Department 102 Area, several areas
25 associated with former underground storage tanks: and the Building 101(B) Glass
27 Stack Area. Operations %Within the Manutiacturing Area have been curtailed, withl
28 onlv limited manufacturing oPeratiins presentiy being performed on-site. Portions
2S of the Manufacturing Area have been investigated. and several areas will be subject
30 to remedliation to'address identified cn 1i`on ental impacts. In addition.-this area
31 also contains the Wastewaitr Treatment' Facility. housed in Buildin- 216 in the

This property has not been impacted by licensed operations other than as described herein.

The Hludson Branch is a tributary to Burnt Mill Porid, from which the Burnt Mill Branch flows to the Maurice River.
The Hudson Branch is an intermllittent. slow-moving surface water bodv which flows from east to west adjacent to the
site.

At,, 3J-IENI:
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I southwvestern corner of the site, which was installed to treat groundwvater
2 contaminated with hexavalent chromium aned volatile organic compounds (VOCs).
3 Treated groundwvater is discharged to the adjacent Hudson Branch. subject to the
4 requirements of a NJPDES Discharge to Surface Water Permit.

5 Undeveloped Property - This area consists ofseveral undeveloped strips of property,
6 the majority of which extends along the southern portion of the property, and
7 includes areas east and wvest of the Manufacturino Area. No buildings or other
8 sitnificant structures are present in this area. The extent of this area is depicted in
9 Figure 18.2. Areas of potential concern that have been evaluated in this portion of

10 the site include the Former Material Storage Area, the Drum Storage Area. the
Former Chromium Button Storage Area, and the Tank T12 Chromium Wastewater

12 Spill Area (site of a 1990 wastewater spill).

13 Former Lagoon Area-This area occupied the central portion o fthe site and consisted
14 of up to nine wvastewater treatment lagoons. An unlined lagoon used to hold
s untreate(l process wvastewater during the I 960s, wvas subsequently replaced with the

iininle smaller lined lagoons in ilich ivastewater wastreated tor discialre. Over time,
tile wastewater treatment process was modified, and the lagoons were gradually

18 phased out and closed. Final characterization, remediation, and closure of these
19 lagoons were performed in the 1990s. Discussion of these closure activities was
20 provided previously in Chapter 3. above."

2' Storage Yard - This area. vwhich comprises about eight (8) act-es of the eastern portion
22 of the site. has historically been used to store by-product mnaterials generated as a
23 result of former manufacturing processes. A defined portion of this area has been
24 designated a restricted area in License No. SMB-743. Currently. the Storage Yard
25 contains a number of segregated piles, tile layout of %which is shown in Figure 18.3.
26 A breakdown of the volumes of the various regulated material types is provided in
27 Table 17.1.

28 3.2 Population Distribution
29 Tlie ptoperty owvned by SMC is located in part in three different communities atid two counties; the
30 Borough of Newfield. the City of Vineland, Franklin Township, anid Gloucester and Cumberland
31 CouLnties. Population distribution information is not available by town in Newvtield or Franklin
32 {'Township. therefore a comprehensive demographic listing was created by county. Current
33 p)O)l)Llation information for the counties surrounding the site was obtained frorm the U.S. Census

'The tformer Lagoon Area is a relatively flat. open portion of tie site and is predominantly covered by grass. Portions
Of Im is areat are also presently used for temporaly storage of equipment and non-regulated materials. Other portions of

he U ndeveloped Property portion of tie thcility are Generally open and vegetated wiih r-alss andlor small shrubs and

I IMTFees.
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Bureau website. Thle City of Vineland maintains its own website. wvhich includes projected
2 population growth. These data are included in Table 17.2.'9

3 3.3 Current/Future Land Use
4 Current land use in the general vicinity of the site has been determined through review of Master
s Plans and Zoning maps from the local municipalities, and contact with municipal officials.
6 Specifically. the vicinity of the SMC site within a one-mile radius encompasses several municipal
7 entities: Borough of Newfield, City of Vineland, and Township of Franklin. The site itself is zoned
8 for heavy industry. Figure 18.4 depicts specific land uses within a one-mile radius. based oin the
g followvinoz sources:

10 Borough of Newfield Master Land Use Plan, February 1979;

11 City of Vineland Master Plan, January 1992;

12 City of Vineland Zone Map, January 1996; and

13 * Township of Franklin Zoning Map, April 2001.

14 Recent contact with municipal representatives indicates that land use planning has not changed
substantially since tile preparation of these documents. Figure 18.4 shovs distribution of residential.

J lbusiness (i.e.. commercial and industrial), and cultivation (i.e.. agricultural) anl woodlands. As can
1 tibe seen lfromll this figLure. much of the region to the east of the site is zoned for residential use while
18 mulch of that to tile wvest/southwest is agricultural and/or undeveloped. Based upon the available
19 intlba11taion. no specific planned changes in future land use could be determined.

20 3.4 Meteorology and Climatology
21 Tho Philadelphia International Airport was chosen as a climatologically representative site.
22 Plhiladelphia. like the Newfield. N.J site, is inland while other airports in tile region are coastal and
23 slsoxv coastal influenices (e.g. sea breezes) that do not typically affect Newfield.

24 In the 2001 ILocal Climatoloizcal Data-Annual Summarv with Comparative Data for Philadelphia,
25 the National Oceanic and Atmospheric Association (NOAA) describes tile climate of the region as
26 beinz moderate:

27 "The Appalachian Mountains to the wvest and the Atlantic Ocean to the east have a
28 moderating effect on climate. Periods of ver) hiih or very low temperatures seldom
29 last for more than three or four days. Temperatures below zero or above 100 degrees
30 are a rarity. On occasion. the area becomes engfulfed with maritime air during, tile

" Neither Nevtiekl nor Franklin had projections on population growth, and a statistic for the entire state was not
included because it woul(l not necessarily be representative of these smaller communities.
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1 summer months. and hich humidity adds to tile discomfort of seasonable warm
2 temperatures.

3 Precipitation is fairly evenly distributed throughout the year with maximum amounts
4 (liuring the late summer months. ... Single storms of 10 inches or more occur about
s every five years."

6 National Climate Data Center (NCDC) data were obtained for the years 1972 through 2001. These
demonstrate an average annual temperature of 54.7 degrees Fahrenheit, and average annual
precipitation of 40.81 inches, and an average amount of snowfall of 19.9 inches. The average annual

9f relative humidity in the afternoon is 55 percent.

3.4.1 Winds
t1 I n the Loccal Climatological Daia-AnnualSinnnnywvith Comparative Data, NOAA states that: "The
12 prevailing! wind direction for the summer months is fiom the southwvest, while northwesterly winds
13 prevail dlurinrg the winter. The annual prevailing direction is from the wvest-southwest. Destructive
14 Velocities are comparatively rare and occur mostly in gustiness during summer thunderstorms. 1liog
is winds occurrin-h in the winter months. as a rule, come with the advance of cold air after the passage
16 o' ;a deep lowv pressure systemil. Onlv rarely have hurricanes in tile vicinity caused 'videspread
17 damagie. primarily because of floodinlt."

t8 'Thle tollowing data f-orom NCDC is based on climatolooical normals from 1961-1990. The mean
19 annullal wind speed is 9.6 miles per hour and the prevailing wind direction is 230 degrees (vest-
20 souililwest). The maximumn 2-ininute wind speed of 51 miles per hour at 300 degrees (vest-
21 norllhwest) occurred in June 1998. The maximum 5-second wilid speed of 71 miles per hour also
22 occurred in June 1998, from the wvest-northwvest.

23 3.4.2 Precipitation
The annual average amount ol precipitation in the region of the Newlield flacility is 41.41 inches.

25 The normal amount of snowfall is 23.2 inches. The normals are based oln NCDC data from 1961-
26 1) )o). The average monthly precipitation is based onl data from 1972-2001 and ranges from 2.68
27 inches in October to 4.25 inches in August.

28 Thunderstorms occur an average of 27.1 days each year. Snow'vall greater than one inch occurs oln
29 all average ot' 6.4 days per year. The mean number oftdays with heavy t'g (visibility less than or
30 equal t) 'A mile) is 21.2.

31 Thle site is near the county lines of Gloucester to the east and Cumberland to the wvest therefore.
32 storm data for both counties wvas obtained from NCDC. The period ofr ecord f'or the data is .fanuarv
3; 1. 1972 to April 30, 2002. In Gloucester County 4 tornadoes and I Funnel cloud were reported
34 dUring that time period. Iln Cuniberland County 9 tornadoes and I tropical storm were reported for
35 tile same period.

I 1E L.
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3.4.3 Air Quality-
2 The nearest Class I air quality area is the Brigantine Wilderness Area, located approximately 31
3 miles to the east of Newfield. The rest of the state is considered a Class I] PSD (Prevention of
4 Si-nificant Deterioration) area. Cumberland'and Gloucester Counties are classified as severe
s nonattainnient areas for ozone, although the area'is in; attainment for all other National Ambient Air
6 Quality Standards.

7 3.5 Geology and Seismology
8 3.5.1 Geologic Characteristics of the Site and Surrounding Areas
9 The Newfield site is located in the Atlantic Coastal Plain physiographic province. It is underlain by

to a thick sequence of unconsolidated materials, comprised ofseveral distinct formations, which overly
1l unconformably on bedrock.

12 Bedrock below the site consists of a banded, micaceous schist or gneiss of the Wissihickon
13 Formation of Precambrian age. The formation primarily contains mica, quartz. feldspar, and
, chlorite. and the formation has numerous fractures and joints and folding of individual layers. This
15 formation outcrops northwest of and outside of Gloucester County and, based Upon average dip. the
16 top ot'the formation is projected to be-at a depth of over 2,000 feet below grade in the Newfield area.
17 Relative to the overlying unconsolidated materials. the bedrock is not expected to be a significant
18 water suipply resource in the area both due to depth and comparatively low yield.

The unconsolidated materials underlie much of southern New Jersey and dip and thicken to the
20 souilheast. Therefore, the formations thin to tle northwest and further thicken to the southeast of the
21 site area. The Middle to Lower Cretac&ous sediments are primarily continental deposits consisting
22 ol' alternating layers of clay, silt, sand and gpnavel. The Upper Cretaceous and most Tertiarv'
23 sediments were deposited in beach and shelf environments, and tend to be finer grained than
24 continental deposits. Versy fine grained sediinentre' re cognized as transgressive marine deposits.
25 which IO-1rmed during major incursions of the sea. Coarsening-upward deposits that overlie the tine-
26 ts';rined units are recognized as marine regressio'ns; deposited in innier-shelf. neali-slhore or beach
27 environments as the ocean wvas retreating. The formations typically oritcrop in sequential bands
28 strikinu northeast-soutAIwest, With the earliest deposits 6iitcr'6ppinc' Further to the west. near the
19 Delaware River.

30 The deepest among the sequence of unconsolidated deposits are the Upper Cretaceous Raritan and
31 Magotlhv Formations. Below the site area. the'6ombined formation' thickness is expected to be 500
32 1t'et or more. The Raritan Formation'is conmpos.eil of quartzose'sand. clay, and some gravel: the
33 Mngotlly Formation consists of beds of dark-gray io black clavs alternatin4 with micaceous fine
34 sand. These formations represent a significant aquifer system in parts of Gloucester County,

'Special Report 30: Water Resources and Geology of Glouicester County. Newv Jerseys, NJ.D1)CED. I lardt. W.F, and
llioltn. (S.. 1969 and 'Generalized Structutral Contour Maps of the New Jersey Coastal Plains. Report 4, NJGS,
Richards. I LG.. Olmsted, F. L. and Ruhle. J.L., undated.
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1 particularly to the northwvest. closer to tile outcrop area. but tile wvater may be brackish below the site
2 area.

3 TlTe Raritan and Magothy Formations are overlain unconformably by Upper Cretaceous sediments
4 of the Mlerchantville Formation. This is overlain, in turn. by the W'oodbury Clay, the Englishtown
5 Formation, the Marshalltown Formation, the Wenonah Formation, the Mfount Laurel Sand, and the
6 Navesink Formation.

7 Thle Merchantvi I le Formation is described as a glauconitic mnicaceous silt or quartzose or glauconitic
8 sandy clay (the composition varies within the county). and the thickness ranges from 45 to 70 feet.
9 This formation is a minor aquifer within the county and, together with the overlying Woodbury Clay,

70 acts as an aquaclude.

1 The Woodbury Clay is a dark blue to black clay (with some white sand streaks and marine fossils
12 in some areas). The Woodbury Clay thickness in Gloucester County ranges up to 80 feet.

13 Tile Woodbury Clay is overlain unconforniably by the Englishitown Formation. which is described
14 as a fine-to-coarse-grained quartzose sand wvith local lenses of clay and occasional lignite. mica. and
Is glatiucolite. In some areas the sand grades into clay and is indistilnlglishable from tle overlyvig and
16 underlyilng units. Fossil assemblages suggest both continental and marine ori-ins. The Englisiltown
17 Formation is a minor aquifer in Gloucester County.

18 Thle Mlarshalltowvn Formation consists of a dark-green to black clay, sandy clay, and silt, withi mica
15 and glauIcollite in some areas. Marine fossils have been found in the formation. The formation acts
20 as a confining layer lor the underlying Enlishtown Formation. The top of the Marshalltown
21 Formation is expected to be at an elevation of approximately 800 feet belowv mean sea level in the
22 Newfield area. or approximately 900 fIeet below grade level.

23 The Wellollah Formation contorimably overlies the Mlarsilltowni Formation. Thle Wellonall
24 Formation andl the Mount Laurel Sand are similar in composition and are mapped as a single unit
25 in Gloucester County. although the IMlount Laurel Sand is the predominant formation. The unit is
26 composed of mcdium-to-coarse-grained quartz sands Nvith -aval percentages of glauconite.

27 Thie Niavesink Formation conformably overlies the irregular suL-lace of the Mount Laurel Sand and
28 the WVenonah Formation. Thle formation consists of glauconitic sand and clay mixed wVith quartz
29 san(ls. anl can be clayey at the surface and pebbly at the base. Thle Navesink Formation and the
30 overlying flornerstown Sand function as contining< lavers.

31 The Navesink Formation is overlain unconforniably by the Tertiary age Ilornerstowil Sand which
32 is. in turn. overlain l yTertiarv sediments oftthe Vincentown Formation. the Manasquan Formation.
331 lte Kiirk%%ood Formation, aind the Coliansev Sand.

TM
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'1'The I-Iornierstown Formantion is coilposed of clay and sand and can have significanitpercentag~es of.

2 laUCOnlite. As noted hbove,-this formiation, along with the Navesink Formation, functions as a
3 confining layer. The top of the I-lornerstown Sand is at an approximate elevation of 600 feet belowv

4 mean sea level in the Newfield area or approximately 700 feet below grade.

5 The Vincentown Formation can occur as a quartz'sand with glauconite or a limey sandstone with
6 shell fossils. It ranges up to 55 feet in thickness- in Gloucester County. The Manasquan Formation
7 is similar in composition to the Vincentown Formation, so is difficult to distinguish. The
a Manasqunan sand can contain a high percentage of glauiconite, and act's as a colf ining layer for the
9 V~incentown Formation.'

10 Thle Kirkwvood Formation consists of clay. silt, and very-fine-to-coarse quartzose micaceous sand
11 and represents only a minor aquifer in the county. The Kirkwood ranges in thickness fromn 50 to 1 00
12 feet.

13 The Collansev Sand is composed of fine-to-coarse quartz sand, lenses of clay. and lenses of gae

14 and is approximately 1 30 feet thick* in the Newfield area. Grain size varies both vertically and
15 laterally%. wvhich is consistent with deposition wvithin a coastal environment. Thle Cohlansey Sand is
16 the second most productive aquifer in the county. The Cohansey Sand below the site is composed

01 ocoarse sands and little to trace silt in the uippei 40 feet, and generally finer sand and somne silt. wvith
some clayvand silt strineecrs in the lower 60 to 80 feet. Discontinuous silt and clavilenses. tip to 6 feet
in iliickness. were encountered. The Kirkwood Formation, described as a gray' silt and clay layer.

20 was encountered at a depth of 120 iect belowv grade in one of the well borings.
21

22 The P~leistocene Bridgeton Formation unconfonrmably overlies the Cohiansey Sand and is overlain) by
23 other sediments of Pleistocene age. including the Pensauiken and Cape May Formations. The

2 l~ensauken and Cape May Formations, although present in parts of Gloucester County.. are not
25 expectcel to be present in the site area.

26 Th Bigeo Fomto scmoe flnt-very coarse quartz sand( and gravel possibly of
27 glacial or interglacial origins. The Bridgeton Formation reveals itself at the SM/C site as a brown

28 sand. I Is t hickness ranges from 0 feet in the vici ni ty of wellI SC-I1 7 D to 28 f'eet i n the vi ciniity o f wellI
29 SC'- 12I) (see "Append ix 19.1 ).' I n thle area ofr the site it'is expectedi to be hydraulIi cally connected to
30 thle Underlvin6 Cohansey Sand. Ground water in the Bridgeton Formation is expected to be under
31 water table conditions.

32 [r-osioni. deposition. cuttinoc and filling hiave altered thielandscape inand around (thiesite area. Such
33 actions may~ expose the Cohansev Sand at the surface where the Brid-eton Formation has been

34 removed. Reworked sediments of the Bridgeton Formation and the Cohansey Sand mlay be present
35 in siream valleyls and floodplains.'
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1 3.5.2 Tectonic History
2 Thle Newfield site is located above a thick sequence of' unconsolidated sediments which lie
3 unconl'ormiably upon Precambrian age bedrock. To the north and west of the site lies the Newark
4 Basin which was an active post-Devonian age rift zone. The Ramapo fault and the associated fault
5 zone lie at the approximate western edge of the rift zone, approximately 80 miles north of the site
6 area. Tile Newark Basin is filled with sedimentary and igneous rock of Triassic and Jurassic ages,
7 including sandstone, siltstone, shale, conglomerates, basalts and diabases. Thrust faults to the north
8 of Philadelpllia (possibly a Precambrian suture zone) separate theNewark Basin sediments from the
5 'Precambrian bedrock which underlies the site. The attached geologic map of the Newark

Quadrangle presents the underlying bedrock structural geology that might influence the tectonics of
I. tile site area.

12 According to NJGS Report 31, "New Jersey is not especially prone to earthquakes and has had no
13 major earthquakes within the last several hundred years."2' New Jersey is 2.000 miles from the Mid-
14 Atlantic Ridge. the nearest plate boundary. Historical earthquakes felt in Newv Jersey are caused by
15 1',ItoU} movements 'vitllil the North American tectonic plate (not at the plate boundary). The reference
16 cites three oeneral areas of seismic activity that can be telt by seismographs in Nev Jersey. these
17 include:

1a * Several northeast-trending faults in north-central New Jersey and New York. of
19 which. the Ramapo fault is the most active. Tile Ramapo fault is approximately 80
20 miles north of the site.

21 In the Delaware Vallev between Trenton and \Vilmininton and in the Wilmington
22 area. Trenton and Wilmington are 50 miles north and 30 miles wvest from the site.
23 respectively, and the valley trends northeast-southvwest approximately 25 miles
24 north west of tlie site.

25 Subsidence in the Raritan Bay. wvhiichi has caused tremors in that area. Thle Raritan
76 Bay is approximately 80 miles to the northeast of the site.

27 3.5.3 Regional Tectonic Map
28 New Jersev is 2.000 mliles from the Mlid-Atlanitic Ride. tile near-est plate bounld1ary. Appendix 19.1
29 shows the epicenters of earthquakes recorded or felt in Newv Jersey.22 Appendix 19.1 summarizes
30 those earthquakes %vithl magnitude of 3 or greater or Mercalli intensity of IV or greater centered
31 wvithini 200 miles of the site which were felt in New Jersev.

::-C aalo- of Nev Jersey Earlihquakes through 1990", NJGS Report 31. 1992: "Geolo-ic Nlap of (lie New ark I x 2
deere QuadraimIe. Newv .ersey, Pennsylvanin. and New York". USGS Nll Map 1-1715. Lyttle. P.T.. and Epstein. J.B.,
1987.

:Copied firom -Catalog of New Jersey Earthquakes through 1990", NJGS Report 31, 1992.
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1 3.5.4 Structural Geology
2 Thlie Newfield plant area is characterized by a'thick sequence of unconsolidated materials which
3 overli unconfornably on bedrock at a depth of over 2,000 feet below grade. The unconsolidated
4 materials underlie the entire county and dip and thicken to the southeast. Figures in Appendix 19.1

235 depict the sedimentary sequence.

6 3.5.5 Crustal Tilting, Subsidence, Karst Terrain, Landslides, and Erosion
7 Metamorphic and igneous bedrock is present below the Newfield site at considerable depth (see
8 3.5.1. above). Subsidence, either due to collapse'6f karst terrain or fault movement related to
9 underlying bedrock is not believed to be a significant concern in the area.

10 The surficial materials in the vicinity of the site consist of sands, silts, and gravels (Bridgeton
11 Formation and Cohansey Sand). Relief on the site and in the inimediate vicinity of the site is slight.
12 Excluding the slag piles, 'relief depicted on the'USGS 7.5-minute topographic map of the area
13 (Newfield Quadrangle, 1994) is on the order of 20 feet or less across the entire site (between 85 and
14 105 ft NGVD 1929). Local land surface highs are depicted at 130 ft NGVD 1929 (3.000 feet north
15 o the site) and 140 ft NGVD 1929 3,000 feet east-southeast of the site. Because of the loss relief
16 and low%1- seismic potential in the area, landslides are not believed to be a significant concern in the
17 site area.

The site is located near the source of the Hudson Branch. the small stream which crosses the
19 souiheastern corner of the property. The sandy surficial materials and low relief would be expected
20 it) allow infiltration of precipitation in undeveloped areas surrounding the site. consequently. the
21 pOtentialt lorstorilrwater moivement to cause erosion ofsurficial materials appears to be slight. A her
22 the site is decommissioned and buildings are removed, the overall area of impermeable surface may
23 be reduced. decreasing runoff from the site during and immediately following storm events.

24 With respect to off-site stormwater crossing the site via the Hludlson Branch. the site is located in the
25 Upper portion of the drainage area. The I 00-yea'r flood zone mapped by the Federal Emeroencv
26 MNlagaemient Agency (FEMA) includes a cross section of 100 to 120 feet'across the Hudson Branch
27 Dealk the site.2 '

;CoI)ied ti-ron *Special Report 30: Water Resources and Geoloy'ofGlouicester Cotintv. Ne Jersey". NJDCED. Ilarcl.
wV.ir. and i-lilton, G.S.. 1969: Generalized Structtiral Contour Maps ofthie New Jersey Coastal Plain". Report 4. NJGS,
Richards. I l.G.. Olmsted, F.H., and RuIhile. J.L.. undated.

': Remied tat Investig~ation Techniical Rep orfX TRC Environirnental Consultanits. Inc.. t992: 'Flood Insurance Rate Map
and Street Index, Borough of Newlield, New Jersey", FEMA, 1982.
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1 3.5.6 Geologic Characteristics (Surface and Subsurface)
2 The dominant subsurface geologic characteristic of tile site is the large sequence of unconsolidated
3 materials which underlie the site. This dominant feature influences landform, drainage, and water
4 supply availability.

5 3.5.7 Geomorphology
6 Thle deposits of the Bridgeton Formation, possibly of glacial or interglacial origins, rest
7 un1conliform-nablv on the Coliansey Sand. Surface drainage across these sands during deposition and
a post-deposition has carved small stream valleys throughout the area. possibly exposing the Cohansey
9 Sand in the stream valleys.

.0 3.5.8 Faults
.. IThe nearest mapped fault of seismic significance is the Ramapo fault, located approximately 80
12 miles to the north of the site. The locations of faults mapped in bedrock to the north and west of the
13 site are documented.25

14 3.5.9 Deformation
15 Published descriptions of the Precambrian WVissaihickont Formation. which underlies the Newfield
16 site at a depth of over 2.000 feet. indicate that nearer the outcrop area the formation contains
1T l;fractures. joints. c rumpling. and flolding. Future deformation of bedrock or tile unconsolidated
is sequence albove bedrock at this site is not a signiticant concern due to the low anticipated seismic
19 potential and the considerable sequence of unconsolidated materials underlying the site and betwveen
20 the site and the bedrock surface.

21 3.5.10 Man-Made Geologic Features
22 Uill material has likely been placed along roadways and stream crossings. and the landform at the
23 site and that of SUIrOUnding properties may have been modified by cutting and tillin.

24 lTo tile northeast, and borderingY tile SMIC property. is tile formierNewfield municipal landlill. Aerial
25 photographs 1romi 1962-1986 identitv a landfill. which at its largest covered 1.2 acres (estimated on
26 the basis of those photographs. The USGS topographic map of tile area does not showv any
27 significaut change in relief'which would suggest tile presence of a landfill.

28 3.5.11 Seismicity
29 hile seismic potential of the area is considered to be lowv. as described previously. Appendix 19.1
30 contains a listingt ot' lhistorical earthquakes.

(eietiloic Mlap of the Newark I x 2 deg ,ree Quadrangle,. New Jersey, Pemislvlvania, andL New Yorik". USGS N11 MIap

-1715. Ltile. P.Tr.. and Epstein, I.B.. 1987.
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1 3.6 Surface Water Hydrology
2 3.6.1 Site Drainage and Fluvial Features
3 During periods of increased precipitation, the Hudson Branch originates as far as 300 feet east of the
4 site. At present, under normal conditions,'th6 "headwaters" of the Hudson Branch are located
5 approximately 300 feet, from the toe of the Sto'rage Yard, in a marsh area in the southeast corner of
6 the SIMC property (see Figures 1 8.2and 18.8). The Hudson Branch flows westwvard through portions
7 of the property and along the southern'propefty boundary.

8 1-listorically the site included three permitted discharge outfalls. Outfall 001 historically included
9 discharges of remediated ground water and treated stornnwater, stormwater from a portion of the

10 Borough ofNewfield north ofthe SMC site, and non-c'ontact cooling water (which was later rerouted
11 to Outfall 002). Outfall 002 historically included discharges of stormwater and non-contact cooling
12 W ater. Outfall 003 included discharges from an employ'ee parking lot and industrial areas (laboratory
13 and maintenance department).

14 i'viodifications made to site drainage. however, have resulted in the presence ol'only two stormwater
Is out IalIs associated with dischares from the SMC facility, of which only one qualifies as a permitted
16 out'al l. FormierOuttall 001 still conveys storrmwaterfrom off-site Borough otfNewfield sources into
.7 the Hudson Branch but does not include any facility-generated waters or stormnwater. A 36-inch
18 diameter pipe from Newfield Borough enters the SMC facility at the northern property line. crosses

the SN'IC flacility from north-to-sotith. and discharges into the H-ludson Branch at this former ouitfall
20 location. Existing Oitfaill 002 nowconveys a combination ofstoimwaxvter. lio-contact cooling water,
21 and treated wvater from the on-site ground water treatment system. A small man-made ponded area
22 has been constructed immediately upstream ofthis outfall. Flows are recorded at an H-flumie located
23 at the outfall. While facility stormwater is still discharged at former Outfall 003. activities within
24 the drainage area have been modified such that there is no longer a potential for industrial
25 [storimwater impacts.

25 The Hudson Branch joins the Burnt Mill Branch approximately 6.500 feet southwest of the site. An
27 approximately 15-acre pond (Burnt Mill Pond) has formed at the confluence oflthe Hudson Branch
28 and Burnt Mill Branch . The Burnt Mill Branchjoins the Maurice River an additional 9.000 feet
29 southwest of Burnt Mill Pond.

30 The historical configuration ol the Hudson Branch and tributaries in the immediate site area has
31 cihangwed since the development of the site. A review of historic aerial photographs indicates the
32 chamacteristics of the Hudson Branch during the period when the facility wvas used for glass
33 manufacturin, (based on a 1940 aerial photograph), and chances in the characteristics of the Hudson
34 Branch as the site was further developed (based on 1951. 1962. 1965. 1974, 1977 and 1986 aerial
35 photographs). The 1940 aerial photograph shows the Hudson Branch as originating in the same area
3e east of the facility, although it appears that drainage from an area east of the facility but north of the
37 railroad track may contribute to the Hudson Branch heacdwaters. The existing ponded area south of
3P the lacility is not apparent in the 1940 photograph. The 1940 aerial photograph also indicates the

TFI'X -I .7,
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I presence ofa drainageway which enters tile HIudson Branch near the location of current Outtall 002.
2 The drainaoeway extends to the north-northeast through mostly undeveloped land that is currently
3 the center of SMC's production area. The drainagewvay continues to the railroad tracks along the
4 northern edge of the facility and it appears that drainage from an area north of the railroad tracks (as
s far north as Catawba Avenue) may also contribute to this drainageway. 2 6

6 The upstream drainage area of the Hludson Branch (upstream of a point adjacent to the slag piles on
7 site) is estimated at 0.55 square miles, of which approximately 95% of tile area is only sparsely
8 undeveloped. Ground wvater discharge is the source of the Hludson Branch in times of no or low
9 precipitation. In addition, tile outfalls reportedly represent a major portion of the flow of the Hludson

tO Branch in the vicinity of the site. The initial results of a 1993 study indicated that there is no
11 hydraulic connection between the Hudson Branch and the Maurice River (luring low-flow
12 conditions: in fact, during the study the flowv in the Hudson Branch steadily decreased until there was
13 no measurable flow immediately upstream of Burnt Mill Pond.27

14 When tile level of the 1ludlson Branch rises in response to precipitation, tile surface water may
15 edischarge to the adjacent aquifers in some areas. Runoff during storm events at tile site has been
16 observed to cause flooding of the Hudson Branch in a marsh area at the southwest corner of the site.
17 approximately 900 fect downstream of tile slag piles.

18 The channel of the l-ludson Branch on site and adjacent to the site varies in size and ranges from 10
19 to 20 fleet wide and one to three feet deep. During typical flow conditions. the H-ludson Branch
20 channel is approximately 300 feet from the sla; piles.

21 3.6.2 Water Resources Data
22 rhere are no stream Rgaing stations on the Hudson Branch or the Burnt Mill Branch downstream of
23 tile site. The closest downstream gaging station is located on tile Maurice River at Norma. New
24 .Iersey. approximately 9,000 feet dowvnstream of the contiuence of the Burnt Mill Branch and the
25 NMattrice River (4 miles southixvest of the site).

26 3.6.3 Topographic Maps
27 A copy of information available on the USGS Newvfield Quadrangle (photo revised 1994), as
28 reprinted Fiom CD ROM. is shown in Appendix 19.1.

29 3.6.4 Surface Water Bodies
30 See Sect ion 3.6.1 above.

-Remetlial lnvesti-ation Technical Report", TRC Environmenial Consultants, Inc., 1992: [)ralt Final Feasibility Study
Report. rRC Environmiental Corporation. April 1995.

:' valtiation of Fate and Transport of Chromium and Total Dissolved Solids in the ltudson B3ranch-Burnt Mill Branch
Tributaries to Matirice River", Environmental Resources Mlanagaement, Inc., November 6, 1995
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1 3.6.5 Water Control Structures and Diversions
2 There are no known surface water diversions in the'Htidson Branch or the Burnt Mill Branch'
3 downstream of the site. 'The same is true upstream' of ihe convergence with the Maurice River.

4 Ground wvater is the primary source of domestic, agricultural, community, and municipal water
5 supplies in the area of the site. Public wells ai'e in the range of 150 to 200 feet deep (probably within
6 the Bridgeton/Cohansey Formation); the depths'of private wells vary. Ground water would appear
7 to provide a good quality and reliable quantity-of water at an economical depth, whereas it is
e assumed that surface water is a less reliable source.}

9 The maps in Appendix 19.1 showv the locations of water-supply wells within one mile of the site (as
t0 of 1994 and additional research conducted in 2001) and the area ofa water-supply wveil restriction
.. area located downgradient of SMC as of 1986.23 The 2001 survey identified 13 water wells with
12 permitted daily wvithdrawals of 100,000 gallons or more per day within a one-mile'ra'dius search area,
1 w which included the site (five of which are owned by SMC). Two' vells wvithin the area were listed

14 as owned bv the Borough ofNewfield and were confirmed to be in use at the time of the survev. The
Is nearest City of Vineland municipal Well is outside'df the search area. approximately 1.5 miles west
16 of the center of the search area. The table included in Appendix 19.1 lists the addresses of well
17 permits in the one-mile radius search area.

3.6.6 Flow Duration Data
19 'There is no stream low gacing station on the Huidson Branch. although flow rates in the Hudson
20 Branch have been characterized bv a number of studies. There are a number of limitations and
21 apparent inconsistencies in the data. probably owing to seasonal variations in recharge/discharge
22 relationships. local withdrawals. precipitation, etc.

23 Woodlward-Moorhouse & Associates. Inc. (WMAI) conducted a study in 1974, before ground water
24 extraction and treatment was initiated. They reported flows of 225 gpm near Outfall 001.290 gpm
25 at the culvert under West Boulevard and 360 g'in just upstream of Wesi Arbor Avenue.

26 Stream nlow rates were measured as part of Dan Raviv Associates. Inc. (DRAI) studies conducted
27 in November 198'3. June 1988 and April 1989.24 These studies were all conducted during the period
28 that ground water extraction and treatment wvas occurring at a rate of approximately S0 gpm.
25 Therein. it was reported that Outfall 0011discharge rates were in the 'range of 250 to 350 gpm and
30 Outfalhl 002 discharge rates wvere approximately '50 gpm during this period. The stream flow rates
31 (in gpnom measured during this period are summarized in Table 17.3.

Pcrsonlal comnntmunication w/PauI 1-lorner. Citv of Vinek1nd Water-Sew-er-Utility Deparnment on 08109'02; and TRC
file intlornation.

<S._ :' sso(Iihication of Surface Water Discharge Permit Dan Raviv Associates, Inc.. Atugust 1988.

TP:C IENIL
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1 DRAI interpreted the WMAI results and the results presented above. in combination wvith field
2 observations and ground water quality information, as indicating that the upper segiment of the
3 stream (Segment 1), from the headwaters of the Hudson Branch to just upstream of Outfall 001. is
4 intermittent. Segment 2, which continues from Segment I to West Boulevard. was characterized as
s an area in which the stream recharges the ground water or there is a significant difference in the
6 stream gradient and storage compared to other segments of the stream. The second explanation is
7 described as being more probable, since no indication of stream loss (i.e., mounding) was observed
8 in tile water levels of nearby monitoring wells. Segment 3 continues downstream from West
9 BOuleVard to prior to sampling station 8, wvith this portion of the stream described as a "gaining"

10 segment (i.e., there is a contribution from around water to the stream). Segnment 4, continuing
downstream from sampling station 8 to West Arbor Avenue, is described as an area in which stream

12 recharge and ground wvater discharge appear to be in equilibrium. [DRAI, I 988a and DRAI, 1990]

13 WWhile the descriptions presented above have been referenced in subsequent environmental reports,
14 there are other factors which must be considered in their utilization. These are:

s5 The data do not support the conclusions as unequivocally as they are stated in the
16 reports. For example. while tile 1983 and 1988 data indicate a reduction ill fnor
17 betwveen West Boulevard and Weymouth Road. the 1989 data indicate a 920 "pm
18 increase in flowv over this segment. Furthermore. the 1 988 data fiorom West Boulevard
19 to sampling station 8 indicate an overall decrease in flow in this stretch which is
20 described by DRAI as a "gaining" segment.

21 The data indicate the potential for errors in flow estimates. Again. the 1989 data for
22 the segment between West Boulevard and Weymouth Road indicate a 920 opm
23 increase in flow over a distance of approximately 500 feet. There are no knowvn
24 direct discharges to the stream within this segmnent and it is lhighlly unlikely that
25 ground water would be discharging to the stream at such a rate. Therelore, it is likely
26 that an inaccurate estimation of stream flow velocity or stream cross-sectional area
27 is responsible for the suspect results. Other errors in such calculations could impact
28 other estimated flowv rates aid result in inaccuracies in the hydrologic evaluation of
29 the stream.

30 The evaluation did not account for the potential impacts of precipitation events oln
31 flow rates, nor did it consider ground water table elevations immediately adjacent to
32 the stream. Existing monitoring wells are not located immediately adjacent to the
33 stream and may not be screened over a sufficiently shallow interval to reflect tile true
34 zwater table elevation.

35 The data reflect surhace water flow characteristics during a period when the treatment
36 system wvas operating at a rate of 80 gpin and outfall flows totaled 300 to 400 gpm.
37 Thiis data may not reflect current conditions where ground wvater is being extracted

7-7
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I tat a ereater rate and outfall discharges are likely to exceed the 1988 rates. based on
2 the treatment of'ground water (and its subsequent discharge into the Hudson Branch)
3 at approximately 400 gpm.

4 Studies conducted by DRAI from Aiigust 1991 through May 1992 provided monthly flow rate
5 information for the Hudson Branch. 'These studies were conducted during a period when the ground
6 wvater treatment svstem was operating at a typical rate of 200 gpm. The flow rates measured in the
7 lHudson Branch were significantly reduced from those estimated in previous studies. Flows
8 measured at Weymouth Road (sampling station 4) and at sampling station 8 were less than 25 gpm
9 for all monthly measurements except for those inade in February 1,992. Again. the flow data did not

10 unequivocally support DRAI 's previous interpretation ofthe inter-relationship between ground water
t1 and surface 'vater. 25

12 A 1995 study conducted by Environmental Resources Management, Inc. included the collection of
t3 flowv measurements at nine locations on the Hudson Branch, Burnt Mill Branch and Mauirice'River
.4 d~during a lovw-flow period (autumn 1993) and a' hirh-floiv period (spiing 1995).2h As with previous
15 Sud(l ies. flow measurements were collected by measur ing' flow depth and velocity. The flow rate was
1S thien determined by multiplying the elocity by the estimated cross section. The ground water
17 treatment rate during the study period approximated 400 gpm.

Durinl tle autumni 1993 portion ofthe study. the loNv in H-ludson Branch decreased froni Outtiall 001
19 to the confluence with Burnt Mill Pond. with no measurable flow immediately upstream ol Burnt
20 Nfill Pond. Reductions in flow were consistently measured both from Outfall 001 to Weymouth
It Road aind firom Wevimouth Road to ERM's downstream sampling station 8 (which was located in

22 the samne general area as DRAI's sampling station 8).

23 DU61in1 the spring 1995 study, variable flow rates in upstream portions of Hudson Branch were
24 measured. Periods of relatively constant flow, periods of steady nlow decreases and one period of
25 steadv increases in tlowv wvere observed. For the portion of the stream betwveen Outt'ill 001 and
26 Wevnmouth Road. reductions in flowv rate xve-re 6bserved dulring every monitoring event but one., For
27 the portion of the stream between Weymouith'Roacl and sampling station 8. flow reductions wvere
28 mieasured during] tour events, flow increases wvere m easured during three eve'nts, and relativelv
29 conIstant flows (i.e. %within a range of plus or minus 1 °gcpnm) were measured during three events. In
30 the area immediately upstream of Burnt Mill Pond. measurable rates of flow were present during the
31 first halftofth spring 1995 portion of the study, but flow was not measurable during the second half
32 of the study period.

'D .u Rj;iiv Associates. Inc.. 1991.

I-.%aluation ol Fateand Tranisport ofChronitim and Total Dissolved Solids in the Hludson Branch- Burill Mill Branch
Tributaries to Mwauice River". Environmental Resoir'ces Manancelment. Inc., November 1995.

-7
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An evaluation oftthe flow rates estimated during the ERMssl study in combination wvith the analytical
2 parameters (i.e., chromium and TDS concentrations) further demonstrate that a more complicated
3 situation is present with respect to the ground water discharge/surface wvater recharge areas along the
4 Hudson Branch. Areas which may exhibit surface wvater gain during some times of the year may
s exhibit surface wvater loss during others. Areas of surface water loss would be expected to exhibit
6 a loss of flow. with no significant change in chromium or TDS concentration. However,
7 contradictory indications wvere often observed, such as a measured reduction in surface water flow
a in combination Nvith an increase in chromium levels.2 7

9 As described in Section 3 .6. 1, modifications have been made to site drainage since these 1ludson
.o Branch studies were conducted. While no net change in total discharge volume has resulted from
, these modifications, the individual outfall locations at which the discharges occur, specifically with
12 respect to Outfialls 001 and 002, have changed.

13 3.6.7 Aerial Photography of the Site
14 An aerial photograph ofthe site showing the approximate 1 00-year floodplain ofthe Fludson Branch.
15 ;enerated froml Federal Emergency Management Agency (FEMA) publications, is included in
16 A \1) pCn dix 1 9. 1. That figure also sho vs the separatio n between the slag piles a nd the HIudison Branch.

17 3.6.8 Existing and Planned Surface Water Uses
There are no known or planned surface water diversions in the Fludson Branch or the Burnt Mill

19 B3ranch downstream of the site and upstream of the convergence wvith the Mlaurice River.2'

20 3.6.9 100-Year Floodplain
Appendix 19.1. generated from Federal Emergency Management Agency (FENIA) publications,

22 contains tile predicted extent of the 100-year flood plain at the SMIC site.

23 3.6.10 Man-Made Changes
24 'h'lie SNIC site and the town of Newfield. which is located adjacent to the site and to the north, are
25 partially covered wvith impermeable materials (buildings and pavement) hvilich would result in
26 increased runoff as compared to undeveloped land. The topographic map of the area (see Appendix
27 9.1 ) indicates a likely drainage divide north of tile center of the to'vn so tlhat drainage would be
28 directed to both tile Nlill Branch (north) and the lIFudson Branch (south).

29 De% elopinent ofthe site caused some modification of drainage features at and near the site. Other
30 man-made chianges which may influence tile surface water flow include: roadway ruLo1f'during
31 Storm events. culverts belowv roadways which may restrict flow in signiticant flood events, and non-

W)rall Final Feasibilily Study Report, TRC Envirotniental Corporation, April 1995.

:' Icrsonitl communication %v/Paul Homer. City of Vineland Water-Sewer-Utility Department.

T.P.; J -IEf,7
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1 stornwater discharges (such as the non-contact cooling water and associated discharges from the
2 SMC site) into the Hudson Branch which add to the base nlowv of the stream.

3 3.7 Groundwater Hydrology
4 3.7.1 Saturated Zone
s The Cohansey Sand is the major geologic formation identified in the wvells drilled below the site.
6 The Coliansey Sand dips southeast about 1 I feet per mileand is about 130 feet thick at Newfield,
7 News Jersey. It is a water table aquifer with depths to ground water ranging from 4 feet in the
e southern portion ofthe site to 16 feet in the northern portion. The Cohansey Sand below the site is
S composed of coarse sands and little to trace silt in the upper 40 feet. and generally finer sand and
*o some silt, wvith some clay and silt stringers in the lower 60 to 80 feet. Discontinuous silt and clay
,, lenses. up to 6 feet in thickness, were encountered. The Kirkwood Formation,'described as a Oray
12 silt and clay layer, was encountered at a depth of 120 feet below grade in one of the well borings.

13 3.7.2 Monitoring Wells,
14 Tabular summaries of the SMC monitoring wells located at and surrounding the site are shown in
15 Tables 17.5 And 17.6. A monitoring well location map (Figiure 18.5) and representative ground
16 water level elevation contour maps (Appendix 19.1) are also included.

17 3.7.3 Ground Water Flow Directions and Velocities
The ground water hlow directions in both the wvater table and lower Cohansey Sand closely

Ad correspond to the general topography of the site, which slopes towards the southwest. A downward
20 vhydraulic gradient was obsen'ed at most of the well clusters across the site. Due to the smaller brain
2,. size and inicIeiseCd pal ercentae of silt and clay, the transimiissivitv ottile lower Cohanlsey San(l is lower
22 than in the upper Cohansey Sand. Thle average linear shallowv ground water flow velocity was
23 calculated at approximately 1 to 3 feet per day.29

24 3.7.4 Unsaturated Zone
2 T rest boring and nmonitoring well drilling at the site identified primiarily tine to coarse sanldsand
26 ORrvels in the unsaturated zone at the site; these sediments are likely to be representative ofthe
2? Brid'2eton Formation. The thickness of the unsaturated zone ranges from 0 feet at the Hludson
28 Branch to approximately 17 feet below the northwest portion of the site. The depth to ground water
29 rantges betwveen approximately eight and 15 feet below grade in the vicinity of the slag piles.

30 3.7.5 Monitor Stations
31 Figure 18.5 depicts the roundwater monitoring well locations that are present on the Newfield site.

' Grouind WVater Remedial Alternatives', Dan Roviv Associates. Inc., 1988; 'Remedial Investi-ation Teclnical
Report". TRC Environmental Consultants, toc., 1992.

E1
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* 3.7.6 Physical Parameters
2 The hvdraulic characteristics for tile Cohansey Sand at the SMC site were determined in previous
3 investitations and are summarized in Tables 17.7 and 17.8. These investigations have determined
4 separate transmissivities and specific yield values for both the shal lowv (water table) and deep (lower
5 Cohansey Sand). These values were averaged from four aquifer tests performed for SMC, as well
6 as fiom twvo tests conducted during development the Newfield supply wvell adjacent to the site (to
7 the noi-thwest): 3; 3; Vertical hydraulic conductivities of 0.006 to 3 gpd/ft2 were calculated at locations
8 across the site.`2

9 3.7.7 Numerical Analysis Techniques
tO Numerous investigations and on-site and off-site hydraulic tests have been performed over the past

30 vears associated with the investigation and remediation of ground wvater contaminated with
12 chromium and volatile organic compounds. The information from the report, "Summary of
13 GeolhydlIrologic Information Collected SinceJanuary 1988"(Dan RavivAssociates, Inc., April 1990),
14 shown in the attachments summarizes those results and the data analysis. Computer modeling of the
Is groun'11d water flow system was performed and documented in tile report. "Ground Water
16 Remediation Alternatives" by Dan Raviv Associates. Il1c. (January 1988).

17 3.7.8 Distribution of Radionuclides
18 Several qIuarterly radiological ground wvater sampling events were performed froln December 1988
1s through January 1990 utilizing the following onsite monitoring wvells: W3 (representative of
20 btackeIro unlid cond(itionis). and W2. SC II, SC 12. and SC 13 (representative ofcon(litions in tie vicinijtv
21 0ofile Storage Yard). and A (generally downgradient of tile Storage Yard and near the downgradient
22 propelrty line. rile purpose ofthe radiochemnical sampling Nvas to determine i fth0.ioii an1d uranium.
23 wVlicl OCCUIrS naturally in some of the rawv materials used at the facility, and thus in sonie of the slat,
24 had impacted ground water. As thorium and uranium decay naturally, energy is released in the form
25 ofalpha and beta emissions, measured in picocurics per liter (pCi/I). Both filtered and unfiltered
26 rouillnd water samples were analyzed to determine the influence of suspended versus dissolved solids
27 onl gIroilld water qualitV.

28 Screening levels established by the USEPA ftor acceptable concentrations for Comm1111unlity drinking
29 water systems are 5 and 50 pCi/l for gross alpha and gross beta. respectively. The highest level of
30 gIoSS alpha was 10 pCi/l and was found at monitoring Nvells SC 12 and SC 1 3 in the vicinity of tile
31 slag piles. hlie hig hest level of gross beta wvas 530 pCi/l at SC13. In addition. there were

-'WoOdwaird-Moorhouse & Associates. Inc.. "Preliminary Report Groundwater Contamination Study Phase 11.
Septemlber 12. 1974.

''iRov F. Weston. Inc..Iydrogeoloic Inveslitation ofGGround WaterContaminiation' Interim Report. February 1972.

::EvaIluation1 of Remediation Alternatives'-, Dan Raviv Associates, Inc.. January 1988: "Remiedial Investigation
Technical Report'. TRC Environmental Consultants, Inc.. 1992.

7-
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I exceederices of the cross alpha screening levels found at SCI1, while W2, W3. and A 'vere
2 consistently below the screening levels'for both gross 'alpha and beta. Wells SCII and SC]2
3 exhibited exceedences of the screening level for gross beta, although these results were lower than

at SC 13. Greater concentrations of gross alpha or beta were not consistently found in the unfiltered
5 samples. as compared to the filtered samples: Therefore, the suspended sediment in the ground water
6 does not contain significant levels of gross alpha or'beta. (It should be noted that the method
7 detection limits for gross alpha and beta aiialysis varied depending on the amount of suspended
8 solids in each sample, and the error range generally increased as the detection ofanalytes increased.)

9 The results of this investigation indicate the presence of radionuclides in the wells in the immediate
10 vicinity of the Storage Yard. However, those wvells to the vest and downstream of the Storage Yard
ii are below the USEPA screening levels.;3

12 3.8 Natural Resources
13 3.8.1 Potable, Agricultural, or Industrial Ground or Surface Waters
14 Ground water is used for local water supply by municipal and private wvells. The attached niaps
is sho-w the locations of water-supply wvells within one mile of the site (as or 1994). There are no
1 E I known Or planned surface water diversions'alono the lludson Branch1 or Burnt Mill Branch
17 downstreami of the site and upstream of the Maurice River for wvater supply or other purposes.

3.8.2 Economic, Marginally Economic, oorSub-economic Known oridentifiedNatural
is Resources 4

20 According to Daniel Dombrowvski of the New Jersey Geologic Survey, there are no known mineral.
21 Fuel. hvdrocarbon. or other natural resources in thie area surrounidilng the site. with the possible
22 exception ot sand or gravel. (Personal communication, 7/29/02). This information is validated in
23 addition by the Geologic Map of New Jersey, which identifies the formations surrouLnding the site
24 as lanyers of gravel. sand. silt. and clay. This geologic 1ormiation. referred to as the Coastal Plain.
25 ' las been mined in the past for bog iron. glasssand. ceramic and brick titanium.... The mineral
26 glauconite foruse in fertilizer, and titaniurn...'.Today the Coastal Plain sedimentscontinue tosupply
27 glass sand. and are extensively mined for constructioniimaterial. The sand formations are productive.
28 aquifers and important ground water reservoirs."' 5 Specific listings of mineral resources were not
29 available.

30 3.8.3 Mineral, Fuel, and Hydrocarbon Resources Near and Surrounding the Site
31 There are no mineral, fuel, or hydrocarbon resources in the area other than sand and -ravel. Mining
'2 of sand and gravel beyond the property bo6ndaries in the future should -not affect the dose estimates.

-QuarterIly Raiiocilemical Ground Water Sampling;- repoils from 1988- 1990, Dan Raviv Associates. Inc.

As (deined in U.S. Geological Survey Circular 831

'b>l"From USGS website. u wv\ .t:ts.e''v:

TRIC~ ,II
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3.9 Ecology/Endangered Species
2 3.9.1 Commercially or Recreationally Important Invertebrate Species Known to
3 Occur within 5 km of the Site
4 Aln inquiry has been made to the Office of Natural Lands Management for a search of the Natural
5 Heritage Database for information on commercially- or recreationally-important species in the
6 vicinity of the Newfield site.36 The inquiry included the location of the SMC property, its Plane
7 Coordinates. and a USGS quadmap showing the outline of the premises.

8 3.9.2 Commercially Important Floral Species Known to Occur within 5 km of the Site
9 iAccording to Jim Johnson, Cumberland County, NJ Agricultural Extension Agent, no native species

10 in New .fersey are harvested for commercial use.

It 3.9.3 Commercially orRecreationallylmportant Vertebrate Animals Known to Occur
12 within 5 km of the Site
13 Reter to Section 3.9.1. Farm animals. domestic animals, and, game animals iay be present in the
14 vicillitv ol the site.

15 3.9.4 Estimates of Relative Abundance of Both Commercially and Recreationally
15 Important Game and Non-game Vertebrates
17 Retir to Section 3.9.1. No specific information regarding the relative abuLndanice of comimercially
18 alid recreationially important game anid on^-amiie vertebratescould be determiniied that thetiiileofthis
19 Plan's development.

20 3.9.5 A List of All Endangered Species at or within 5 km of the Site
21 aln 1994. an endangered and threatened plant species survey and stressed vegetation survey were
22 conducted by Amy S. Greene Environmental Consultants, Inc. as part of tile remedial investigations
23 for the site. Trhis investigation included a field-based survey as well as database research through
24 Ni.JDEP's Oftice of Lands Managenient. Natural Herita,,e Programn. Results of those activities
25 indlicaltCd that although habitats specific to several species of concern existed in the vicinity of tile
26 site. nio) specimens o the listed species were identified on the site. A copy of tile final report is
27 provided in Appendix 19.1.

28 N-Iore recently. in preparation for this Decommissioning Plan. an updated report of endangered and
29 threatened species was requested from the Natural Heritage Programi. The Landscape Project
30 database (Version 1.0) search results showv that suitable habitat patches of emergent wvetland. forest,
31 and forest wetland occur on tile SNIC site. however, it identitied no records for rare or endangered
32 plalnts. animals. or natural communities in those habitat areas. A copy of the letter report which
33 presents the result of the research is provided in Appendix 19.1. The report includes list of rare
34 species from records in the Natural H-leritage Data Base in the general vicinity of the site. as wvell as

Officet of Natural Lands Mana-ement, Natural Hlerita-e Pro-rain. PO Box 41)4, 22 Soutli Clinton Avenule, Trenton,
N.1 (JS625-0-04'.

rs.: @3 .1EN17
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1 lists of rare species and natural communities ihatilhave been documented fronm Gloucester and
2 Cumberland Counties.
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1 4 RADIOLOGICAL STATUS OF THE FACILITY

2 4.1 Contaminated Structures
3 Tile Newfield plant is divided into three functional areas, plus administration facilities. These are
4 the mallifacturing area, the Storage Yard, and other undeveloped plant property. The following are
s brief description of each functional area:

5* I\'anufacturing Area - This area contains a number of operations facilities, offices.
7 and loading docks. For the most part, the area is covered with buildings and asphalt
8 or concrete pavement. Included are the Railroad Siding Area, Department 111
9 (ferrocolumbiurn operation), Department 102 (former aluminothermic reduction

10 operation), Department 112 (crushing operations), Department 107 (induction
11 melting) Department 101 (metal grinding operations), Department 115 (aluminum
12 master alloys), Department 116/118 (metal powder compaction operations),
13 Department 203 (warehouse operations), and Department 204 (maintenance
14 operatiollS).3 7 "3

s5 Storage Yard - This area is located on the eastern portion ot the property, and is used
16 to store inaterials generated during manufacturing operations. Slag gcnerated during
17 the ore processing procedures is stored in this area, as is baghouse dust and excavated
18 soils.

'5 ' Other Undeveloped Plant Property - This area is located along the southern plant
20 property boundary. and includes all undeveloped and unused areas of the plant.

21 ByV lhr tile preponderance ofthe Newfield site has either never been impacted by licensed operations.
22 or has already been 1ree-released. The former includes the visitor center. administrative offices.
23 Department 107. Departnment 1 0 1, Department 115. Department 116/1 1 S. D)epartment 203. and
24 Department 204. all of Xwhich have never housed licensed materials. Tile following is a listing of
25 those structures or facilities that wvere. at one time, impacted by licensed operations. but that have
26 since been remediated. as necessary, with final status surveys performed and documented. and the
27 tlhcilitiessuibsequenltlv released forunlrestricted use: A-Warelhouse: G-Warelhouise; AAF Baghlouse
28 (wvithi th exception of the concrete pad); and the ferrovanadiLiuim slag sorting area in the Storage Yard

;)epartment I Il and Department 102 process the radioactive materials for lhis operation.

At one lime, D-1 16 processed polishing conipounds and other materials theat are exempt troin licensing pursuiant to
10 CMR 40.13. A Ilthough these materials contained thorium and uranium., the cost ofcharacterization, remediation and
final status survey of D- 1 16 is not included in this Plan because it was never a radiologicallv restricted area. and because
the operations therein were exempt from the regulations in l oCFR 40.

TRI, , Evl;,
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1 (recently re-forested).?9"0 4 1" 4 2 Finally, D-l II 1. and D-102/1 12 wvere recently decommissioned. and
2 a fiinal status survey is planned for calendar year 2002, a copy of which will be submitted to the
3 USNRC. Section 2.3. above, contains additional information about all previously-decommissioned
4 structures.

5 There are over 20 buildings on the property, and their construction is either steel or wood frame or
concrete block. Only three of them are currently designated as restricted areas, meaning source

7 material was stored/used there at one time. These are D-1 17 (Cave). D-202 (Laboratory) and D-
8 W\arChouse. Fixure 18.6 showvs the location and size of the three restricted areass.

9 Ambient gamma exposure rates in background locations have been performed as part of a number
10 of different surveillance operations (e.g., final status'surveys of A-Warehouse, G-Warehouse etc.),
11 including the compliance surveys performed and documented each quarter. The following
12 subsections summarize the measured levels.

13 4.1.3.1 Ambient Gamma
14 Data acquired with a Bicron Microrem meter at a height of approximately one (1) meter above a
15 groIInd or floor surface, indicate ambient gammina background close rates in buildings ranging from
16 sevin (7) to eight (8) microrem per hour.4

4.1.4.2 Surface Contamination
Alpha backgrounds ranging from zero (0) to two (2) counts per minute w ere obtained using hand-

19 1held instruments. Background alpha activities using a large area floor monitors rangked from eight
20 (8) to thirteen (13) counts per minute. Background beta results for the large area floor monitors
21 rang1{led from 900 to 1080 counts per minute.

22 In all three of the restricted areas (D-117. D-202 and D-Warehouse). routine surveillance data
23 acquired each calendar quarter confirm that there is no residual radioactivity in these areas.

ShieklalloV Metallurgical Corporation, License Amendment Application to remove D203A (known as -'A-
\Warelioussc) fi-om listing of permanent restricted areas. submitted on January 28, 1999. Amendment issued on July 20.
I 9.;

Shieldalloy Metallurgical Corporation. "License Amendment Application to Remove Bldg. D203(G). also known as
-GAWarchouse" from the listing of permanent restricted areas. submitted March 30, 2001.

Shieldlalloyv Metallirgical Corporation, "License Amendment Application to Remove AA Bataghouse from the listing
orperi-iatienit restricted areas, submitted Januiar ;302000.

4 Ilne-rated Environmental Mainaement. Inc.. Report No. 94005!G-1819S, "Soil SamplinglSurvey of Storage Yard
Alter Relm1ediationE. submitted to Shieldalloy Mietallurgical Corporation, Januiary 20, 2000.

A iMicrorem meter provides a tissue-equivalent response allowing a readout in microrem per hour ([irem/hr).
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1 Nonetheless. their final radiological status as compared to the site-specific release criteria will be
2 included in the final status survey report flor this decommissioning eflort.

3 Quarterly wvalkthroughs of the D202 laboratory (upper level) showed general area dose rates of
4 appi-oximilately six (6) microrem/hr, even in the vicinity ofenergized x-ray analysis equipment. Dose
5 rates on the lower level ranged from 6 to 7 microrem/hr (the majority of a separate storage room
6 containing, a locked safe housing radioactive materials), with a maximum of 40 microrem/lhr at one
7 foot fr om11 the aforementioned safe. General area dose rates in Building D 1 17 (i.e., the "Cave") wvere
a 6 to 7 inicrorenm/hr. All of these ambient dose rates. with the exception of those near the sate, are
9 consistent wvith the background data set.

4.2 Contaminated Systems and Equipment
11 The only buildings that contained systems and equipment for processing source material were D-l I 1.
12 the Flex-Kleen Baghouse. the AAF Baghouse, and D- 1 02/112. The AAF Baghouse was demolished
13 and released for unrestricted use in CY 2001. The Flex-Klcen Baghlouse, D-l I I and D-102/l 12

14 xvere decommissioned in CY 2002, and the fiinal status survey report is soon to be submitted to the
15 USNRC. Coonsequenitly. tihere are no long er any conltaminiiate( systems or equipment to be addressecl
16 in the site-wide deconmmiissioning effort.

i? 4.3 Surface Soil Contamination
IS 'rhe only areas within the Newfield plant property lines where residual radioactivity exists in surface
19 soi Is. other than in the Storage Yard, are the concrete pads that housed the former AAF and Flex-
20 Kleen Baohouses.." In addition. residual radioactivity wvas identified in the Hludson's Branch
21 %vaterslied in the late I 980os.4 5 Trhe fludson's Branch. an intermittent. slowv-roviin tributary ol' Burnt
22 Mill Branch in the Maurice River Basin, is the predominant surface Water body in the vicinity of the
23 plant. It borders the southern boundary of the property. 'vhere it flows from east to xvest.46

24 Ambient aimma exposure rates in background locations have been performed as part of a number
25 ot'dilfTerent surveillance operations (e.g.. final status surveVs of rHaul Road. flerrovanadiu.ml slag
26 sorting area. etc.). including the compliance surveys performed and documented each quarter. The
27 values recorded are instrument- and geometry-dependent. However, data acquired wvith a Bicron
28 Microrem mneter at a height of approximately one (1 ) meter above a ground indicates background
29 dose rates ranging firomi eiglt (8) to 1 r microrem per hoour in outdoor areas."7

" Section 4.4. below. describes the radioactive materials present in the Storage Yard.

" "Baseline Radiolo ical Risk Assessment for the Hludson's Branch Watershed", IT Corporation Report No. IT/NS-92-
1 16. submitted to Shieldalloy Metallurgical Corporation, Newfield. New Jersey. November 3. 1992.

IThle I ltdson's Branch flows from northeast to southwvest after it leaves the SMC property.

"A licrorenm meter provides a tissue-equivalent response allowing a readout in microrem per hour ([Iremihr),

Trl ECttv,:_ J iEC00
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1 Background soil samples have been collected and analvzed by a variety of organizations and
2 methodologies over the years. Table 17.6 is a compendium of background soil concentrations of
3 uranium and thorium isotopes acquired during three measurement campaigns.

4 On and around the concrete pad that remained after demolition of the AAF Baghouse, the only
5 radionuclides of concern are thorium and uranium, with progeny in general equilibrium. From the
6 final status survey report for the AAF Baghouse decommissioning, the concrete pad was shown to
7 contain up to 19,800 dpm/l 00 cm2 of residual beta activity.4 8 During the most recent quarterly
a complianice suiveillance effort, a maximum ilof I868 dpm/ 100 cm2 of alpha activity from direct frisks
S was noted. Smears of the pad are negative for the' presence of removable alpha or beta activity,

10 meanin- the measured residual radioactivity is affixed to the pad.

lt rhe radionuclide concentration in the Hudson's B'ranch was summarized in a 1992 risk assessment
12 report." There it wvas shown that the presence of those materials, which were uranium and thorium
13 plus progeny. presented an insignificant radiological risk to members of the public. A scale drawving
14 andc map showving the Hudson's Branch Watershed, 'Mith ambient exposure rates. is included herein
*s as liure 18.7. Figure 18.8 showvs the location of soil sampling, along with a graphical
16 representation of the results.

t7 4.4 Subsurface Soil Contamination
Subsurtbce soil contamination, in the form of feribcoluiibnium slag, is present in the Storage Yard.

19 anid at a number of locations throtug-hout the Newfield plant where slag was used as fill. The
20 dimiensions of these locations were described in detail in a 1992 report.":

21 l:errocolCiinibiLm standard slag,, ferrocolumbium high-ratio slag. and colulmbiurm nickel slag
22 uenerated from the D1I I and D102 smelting operations consist of solid. non-combtsmible material
23 wvith the consistencv of vitrified rock. All three slag types were maintained separately from tile
24 others at their respective points of generation and are transported in trucks from DI I I and D 102 to
25 the .Storage Yard. There are approximately 20,000 cubic meters of ferrocolukibiuim slag (high ratio
26 and standard) in the Storage Yard. In addition, baghouse dust was transported by truck to the

sintee-rated Environmental Management, In' Report No. 94005/G-201 S7, Demolitioii and Final Survey of the AAF
Ba~ltuise". submitted to ShieldalloyMetallurgical Corporation on Jantary 7, 2000.

"['aseline Radiological Risk Assessment fortlie Hudson's Bruncl Watershed", ITCorpo-ation ReportNo. 1'INS-92-
6. submitted to Shieldalloy Metallurgical Corporation. Newfield, New Jersey, November 3.1992.

"Kruer. C. D.. A. Chance. K. Wiggins and It. Prichard, "Assessment of Environmental Radiological Conditions at
tile Newr iekl Facility", Ir Corporation Report No. IT/NS-92-106. submitted to Shieldallov I etallurgical Corporation,
Newl field. Newv Jersey. April 1. 1992.

Tre. -
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1 Slora-e Yard. Approximately 20,000 cubic meters of ba-house dust are currently in the Storage
2 Yard.''

3 ~Ambient gamma exposure rates in background locations have been performed as part of a number
4 of different surveillance operations (e.g., final status surveys of Hlaul Road, ferrovanadium slag
5 sorting area, etc.), including the compliance surveys performed and documented each quarter. The
6 values recorded are instrument- and geometry-dependent. However, data acquired with a Bicron
7 Mficroremi meter at a heighit of approximately one (1) meter above the ground surface indicates a
8 backlgrounldl dose rate range of eight (3) to 15 microrem per hour.53 Background soil samples have
9 been collected and analyzed by a variety of methodologies over the years (see Table 17.6).

10 Tlhere are approximately 23 curies each of uranium and thorium in the form of slag and baghouse
.. ddust in the Storage Yard. The concentration of each in the slag is approximately 400 pCi/gram. In
12 the baghouse dust, the concentrations are less than 1 0 pCi/g each.

13 Thle physical form of the slag in the Storage Yard slao (olass-like rock) does not permit tile
14 radioactive elements to leach out into the regional water supply or local wetlands. Leachability
1s studies prerlorime(l on samples ofthe slag support tiis conclusioni. 4 Also. tie sirface ofthe baghouse
15 dust pile forms a "crust' when it encounters moisture. which serves to deter Fugitive dust emissions.
17 Tre radiation exposure rates in this area range from background to 0.2 milliR per hour. with the
18 maximum measured exposure rate being due north ofthile Storage Yard. approximately 30 feet from
19 tile slag piles.

20 The Storaue Yard also contains less than 6.500 mn of soil excavated durilng a previous remedial
21 action. Iln addition, thiere are other deposits tirougLhouIt the plant tiat may be returied to tile Storage
22 Yard as part of the decommissioning process. The following is a description of all of these
23 materials:

' isloricaliv. lsts generated froni both ferrocolulmnbiumn production and un-recycled dusts fromn ferrovanadiuni
production were not segregated. Currentlv, however, the ferrovanadiumi contribution to the collected dusts is negligible.

: Fromi the volumietric information obtained from an October, 1991 flv-over of the Newl'ield site, the Storage Yard
contained I 6,800 m1 of standard slag and 1040 m; of hih-ratio slag at ihat time, for a total of 17.840 m; (Shieldalloy
Metallurgical Corporation,"Applicant's Environmental Report forthe Newfield,New Jersey Facility". October I, 1992).
'rhe volume of slag produced during ferrocolunibium operations performed after the 1991 fly-over and before thie date
of this report was added to this total in order to estimate the presenlt-day volume of slag in the Storage Yard.

A% Microrem mecter provides a tissue-equivalent response allowing a readout in microrem per hour (lrenl'hr).

Teledyne Isotopes. "Report of Leachability Studies for Shieldalloy Metallurgical Corporation". Teledyne Isotopes.
Westwood. New Jersey. 1992.
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* Haul Road - The Haul Road was. at one time, a county right-of-way that ran through
2 SMC's Newfield plant. Over the years, the south portion of the road was surfaced
3 with crushed slag from SMC operations. Characterization efforts that took place in
4 1988 and 1991 showved that the contact exposure rates in and near the road were only
5 slightly discernible from background, that the contaminants therein wvere natural
6 uranium and natural thorium, and that the slag used to form the road bed was not
7 characteristic of licensed material (i.e., ferrocolumbium slag)." 56  In September of
e 1998. approximately 6,500 m; of predominantly soil, with some residual slag, was
9 scraped from the road transferred ioethe Storage Yard. This soil is assumed to
LO contain approximately 0.2 curies of uranium, and thoriumlil. 5  A final status survey of
11 the remediated area demonstrated that the Haul Roadmay be released for unrestricted
12 use (i.e., without regard for radiological constituents).Y

13* Slag Used as Fill - The remaininga areas on the property where fill slag may exist (i.e.,
14 the southwest fence line and in the T12 Tank Area) are not designated "Restricted
15 Areas" since the ambient exposure rates in these areas currently range from
16 background to oniv a few tens of microR per hour."' While the mass of fill slag has'
17 not been well-characterized, the lateral extent of elevated surface exposure rates
18 identified in a previous site characterization effort (i.e.! approximately 8,000 m2)

Oak Ridge Associated Universities. "Radiological Survev of the Shieldalloy Metallurgical Corporation. Newfield.
New Jersey". Report No. ORAU 88/G-79, July. 19S8.

;" FlCorporatioi. "Assessment of Environmental Radiological Conditions at the Newvfield Facility", Report No. ITINS-
92-106. April 2. 1992.

Exposure rates in and near the road generally ranged from background to 26 microR per hour. wvithl a maximum
exposure rate of 90 niicroR per hour directly over slag pieces. If these are compared to the contact exposure rate from
lerrocolunibiurm slate which is in the vicinity of 1,000 to 2,000 microR per hour. it is clear that the slag in the road was
tile result of a different operation. :

I I' the source material content of ferrocolumbium slag (i.e., 400 pCi per gram each of thorium and uranium) is
multiplied by the ratio of the maximum contact exposure rates for the materials excavated from the road and
I'errocoltimbiuin sla,. a reasonable estimate ofthesotirce material concentration in the excavated soils is I 8 pCi pergram.
Assumini a soil density of 1.6 grams per cin;. and a total soil volume of 6,500 m;, the curie content of the excavated soils
is about 0.2 curies each of uranium and thorium.

" litezrated Environimilenltal M-anagemient. Inc. ReportNo. 94005/G-17172. "Finial Status Survey ofl-laul Roac-".Jtiine
22. 1999.

1 Corporation. "Assessment of Environmental Radiological Conditions at the Newvfield Facility", IT Corporation
Ieporl No. IT[NS-92-106. April I. 1992.

'~*
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rives a reasonable estimate the spatial extent of residual radioactivity therein.' A
2 conservative assumption of uniform thickness (i.e., one meter) over this entire area
3 results in an estimate of 8,000 in3 of fill slag on the property, containing
4 approximately 4.2 curies each of uranium and thorium.62

The slag and baghouse dust contained within the Storage Yard have been placed directly upon the
6 ground surface. Because the leach rate of radionuclides from these materials is low, sub-surface
7 activity beyond a nominal depth of 30 cm, attributable mainly to slag burial. is unlikely. In those
8 areas on the property where slag was used as fill, the maximum depth of deposition can be
9 reasonably assumed to be one (1) meter or less.6"

4.5 Surface Water
,. From nmany years of sample collection and analysis, it can be shown that the surface water collected
12 fromn the vicinity of the Newfield site does not exhibit elevated (above background) radionuclide

coneenlrations."

14 4.6 Groundwater
15 The radionuclide content oforouindvalercollected from the vicinity of the Newlield site is described
16 in Section 3.7.8. above. In general, no elevated levels of radionuclides have been identified.

" erer C. D.. A. Chance. K. Wizoiins and IL. Prichard. "Assessment of Environimental Radiological Conditions at
the Newtield Facility", IT Corporation Report No. ITINS-92- 106. submitted to Shieldalloy \letalhurgical Corporation,
NeOVield. New Jersey. April I, 1992.

Assuminum a source material concentration of 400 pCi per gram each of thorium anid urianium hi the slag, a slag density
of 1.3 Brams per cubic centimeter. and a total slag volume of 8,000 m;, the curie content of the slag used as fill is
approxiMnatelV 8.4 curies each of urianium and thorium.

I lotexe . it is important to note that, in order to maini the structural integrity of the areas where sla- was used as fill,
the r.adionuiclide distribution and depth have not yet been wvell-characterized.

TlHC I nviromnental Consultants, hic., "Remedial Investigationi Technical Repoitf. Pro ec No. 7630-N5 1. Winidsor
Connecticut. April. 1992.
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8 PLANNED DECOMMISSIONING ACTIVITIES

2 This chapter contains the description of SMC's approach for decommissioning of the remaining
3 restricted areas at the Newfield site. It also contains a schedule for completion of those activities.
4 As described previously, the decommissioning program will involve the following general steps:

5 * Finalization of decommissioning 'vork plan and procedures, which will cover the
6 detail and procedures, including the final design and technical specifications. health
7 and safety plans (HASPs), construction issues, and performance and documentation
e of the Final Status Survey.

9 Consolidation, stabilization, grading, and preparation ofthe regulated material within
10 the Storage Yard;

11 Characterization of those portions of the Storage Yard surrounding the final storage
12 area's footprint; construction of the final cap and associated infrastructure (e.g..
13 drainage systems); and

Performance of' the Final Status SUrvev of' the soil excavation areas and the
completed capped area to confirm the absence of residual radiological activity above

16 the site-specific criteria.

17. A detailed description of the planned closure activities. in accordance with the USNRC
is deconmmissioninlg guidance titled Consvolijld AtIdNMSS Dec ommniiyv.x;iing Guidance. and a schedule
19 Imr these activities, are presented in the following subsections. In addition to those areas of the
20 lacilitv that will be subjected to active decommissioning processes (e.,g.. excavation. cap
21 construction. etc.). several additional areas that were formerly associated with radiological source
22 material but no longter exhibit residual activitv will be subjected to Final Status Survey assessment
23 as part of this site-wide decommissioning effort.

24 8.1 Contaminated Structures
25 As described in Section 2.3. above, residual activitv was present in building materials and/or
26 equipment associated wvith several Newfield'sie str ictures. These included Building D-A II and
27 associated (Flex-Kleen and AAF) air handling systems. and the D102-1 12 Production Department
28 fiacilities. Associated building and equipment decontamiiniation,1deimolition, and disposal activities
29 have already been completed. Nonr-licensed 'material that has-been generated as part of these
30 activities has been recvcled or disposed off-site: licensed materials have been stockpiled in the
31 Storage Yard.

32 As a result of the recent decommissioning actions associated with contaminated structures on-site,
approxiinately 2.630 cubic meters of USNRC-regulatecl material is assumed to be incorporated into

7-7
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tile Stoae Yar d closure program. This material is located in the southern part of the Storage Yard.
2 as depicted in Figure 18.3. No additional decommissioning activities are thus necessary in order to
3 address contaminated structures.

4 8.2 Contaminated Systems And Equipment
s As described in Section 2.3, decominissioning activities have been performed to address other
6 identified portions of the Newfield facility that exhibit radiological activity. Contaminated systems
7 and equipment have been managed as part of the contaminated building program, including Building
6 D- I I I and its two air handling systems, and the D 102-1 12 Production Department facilities. As a
9 result of those recent decommissioning actions, approximately 1 10 cubic meters of contaminated

10 materials, in the form of baghouse dust, wvas generated and placed into the Storage Yard. Based
II upon the findings of routine surveillance activities and previous radiological site characterizations,
12 as well as historical process knowledge, no additional facilities with residual radioactivity remain
13 at tile site.

14 8.3 Soil
15 The locus of this Plan is the consolidations capping and management of remaining process slag,
16 baghouse dust. radiologically-imipacted soils and USNRC-regulated materials into the existing
17 Swtrate Yard. For purposes of this Plan. all of these materials will be categorized as "soil". Site
18 materials exhibiting radiological activity above applicable release criteria will be incorporated into
19 tile capped landfill area. The fiollowirig sequence of steps will be performed to address the
20 manalgement and final disposition of soil materials on-site wvhich exhibit radiological activity above
21 established background levels:

22 Installation of erosion and sedimentation control systems to prevent offtsite
23 mnigration of regulated materials during construction activities and the control of run-
24 on into the work areas;

25 Dust control;

26 Preparation of final capped disposal area (grading. compaction. drainage. etc.):

27 Consolidation of regulatecl materials (slag. ba-house dust. soils, stockpiled
28 decointamination/demiolition regulated material) beneath the planned cap:

29 Sampling and radiological analysis of surface soils surrouldingll the capped area,
30 Vithin the Storage Yard. followved by excavation and consolidation of additional
31 retjulated soils. if required:

32 Final grading. complaction, and cap installation;

'Stl'b:IlE~I7
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* Performance of Final Status Survey of the entire Storage Yard (consisting ofcapped
2 and surrounding areas; and

3 Establishment of O&M anrd moiitoring programs.

4 Specific activities associated with the first four of these steps, including sequence and methods. are
described individually below. The Final Status Survey and long-term monitoring and maintenance

6 of the site are discussed in detail in Chapters I I and 16. belowv.

The final design and specifications for the cap will be developed in accordance with USNRC
e requirements. as summarized in Title 10 Code of Federal Regulations, Section 61 .52, with the final
9 plans and specifications provided in a subsequent submission. and will include the following design

10 elements:

Final contour plan;

12 Cap system design details;

13 Slope stability analysis;

* Description and availability of final cover material:

15 QA/QC Plan for cap construction;

16 Detailed description of erosion control measures;

1,* lost-closure monitoring plan:

SUrtace water management system design:

19 Contingency plans for differential settling

20 Construction Qiiality Assurance Plan;

21 Performance Standard Verification Plan; and

22 Operation and Maintenance Plan.

23 Primary design considerations include:. (1) plivsic'al' characteristics of the stockpiled regulated
24 materials (size. density); (2) volurmies of the mfiaterial piles; and (3) relative location of the material
25 piles. The cap will be designed and constructed in order to minimize material relocation, while

V!
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I establishing a stable storage system. Specific design considerations include provision for the
2 folloxvilli:

3 Provide required radiological shielding through installation of calculated soil cap
4 thickness;

5 Facilitate drainage off of cap and away from unit;

6 s Ensure long-term cap slope stability through appropriate design and construction;

7 Install erosion controls for implementation during construction and for long-term cap
8 maintenance;

* Provide dust control during cap construction;

10 Minimize need 1or waste material handling (loading, transfer. and installation) to
11 lowver construction costs and simplify logistics:

12 Utilize ba10iouse dust. soil and finer slag material assubgrade preparation for the soil
13 cap. over the larger size slag material;

14 Mlinimiize requirements lor off-site cover material to lower construction costs;

15 @ bMinimize surtace area oftcap wvhile meeting requisite slope stability and other key
16 ldesign objectives to simplify long-ternm maintenance and lowver overall program
17 costs: and

18 ' Use low maintenance vegetative cover materials.

19 8.3.1 Cap Construction
20 Construction of the cap will be initiated through consolidation of the collected/stockpiled regulated
21 materials and preparation of tile final subgrade ftor cap construction. Surface drainage systems will
22 be constructed. which wvill direct surtace runofTf from the cap avay fromn the capped material. Cap
23 preparation will also involve the physical movement of slag. bagh1ouse dust. and other materials
24 usincy standard construction equipIllent (front-end loaders. bulldozers. dump trucks) Such that
25 efflective consolidation and compaction is achieved.

26 Due to the large size and rouglh texture of the resident fierrocolumbium slag. it is anticipated that the
27 finer-crrained slag. soils and baghouse (IList vill be used to prepare tile cap subgrade by tilling the
2e larger void spaces among tile slag matrix. Final decisions as to the location of the various materials
21 vilihin the constructed capped unit xvill be made by SNMC's Contractor based upon field conditions
30 and final cap design considerations.

TR,4 C3 IEMI,
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Dtirinu, consolidation of the variotis regulated materials into a single pile, comprehensive health and
2 safew protocols %si II be followed to avoid exposing workers and nearby resident to site contaminants,
3 and to prevent migration of contaminants into the' surrounding environment. Water and/or other
4 appropriate dust-control media will be used 'during all -material movement activities. Continuous
5 monitoring ofthe access and haul roads will beperformned and appropriate dust control activities will
6 be performed to minimize vehicle-inrduced fugitive dust generation. Material loading and unloading
7 activities will also be monitored and controlled inma similar fashion. Further, real-time dust
a monitoring } and radiological monitoring will be performed by SMC's Contractorto ensure exposures
5 to radiological contaminants as wvell as other constituents of potential concern (i.e.. metals) do not
10 occur as a result of materials handling activities' 75 These actions, combined with the fact that the
.i closest residence is more than 28 meters from ihe SMC property boundary, will ensure radiological

12 and satfety conditions that'cannot be distinguished from those prior to the start of work will be
13 maintained.

14 8.3.2 Adjacent Soil Characterization
15 As part of the regtilated material consolidation process into a single pile, supplemental radiological
16 surface soil characterization wvill be conducted within the Storage Yard by SMC's contractor to

determine whether soils outside of the footprint of the storage cap are impacted by radiological
18 coianhaminants of potential concern. Historical storage of licensed materials in this area could have

caused the co-minigling with the underlying site surface soils. These potentially-impacted shallow
surlace soils may therefore be required to be consolidated in the capped pile.

21 Following removal ofall of the licensed material be) oild the areal extent of the final planned capped
22 pile. soil samipling and radiological surveys will-be'conducted to determine the extent of any
23 possible additional licensed material. Actual number, location, and depth of samples will be
24 -etermined following completion of all initial consolidation activities, however sampling will
25 involve the collection of a statistically signlificant number and distribution of shallow surface soil
26 samples. which wvill be subjected to analysis for radiological constituents.

27 Upon receipt ofthe shallow surlice soil characterization results, SMC's environmental Contractor(s)
28 will make a determination as to which soils shall be placed beneath the cap. Soils exhibiting
29 radioloiical activity above the release criteria for soil excavation will be transferred to the Storabie
30 Yard l.ir capping. SMC may place other inert (unlicensed) soils beneath the cap to prepare the cap
31 sublhrade. to shape the site surrounding the cap or to isolate other soil materials regulated bv NJDEP.

32 8.3.3 Cap Completion ' '

33 Upon final consolidation ofmaterials,'th6 final cap Nvill be constructed on the prepared subgrade in
34 order t6i achieve the' design criteria described in Section 5.0 of this Plan. The cap has been designed

i; ItIee aen that exposure levelsaboveestablisied site-specific health and safety action levels are idelitilied, additional
(last centiol activities (e.=.. increased application of water or ohlier control meditim or tise of diifferentlsupplemental
controls s\'stems) will be implemented.

- -7
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1 in accordance with USNRC specifications. On this basis. the final graded and compacted
2 im)l)oULni(lilmet will be covered with a one-mcter-thiick compacted soil shield barrier. Thickness of
3 tile soil barrier layer was calculated using a RESRAD computer model. and demonstrates that tile
4 potential for radiation exposures to from all exposure pathways over the next 1 ,000 years is less than
s 100 millirem per year (see Chapter 5, above). The cap in its entirety will consist of a geotextile
6 membrane for water diversion, and one (1) meter of compacted suitable soil, topped with a six-inch
7 thick final vegetative soil layer that is then seeded with suitable low maintenance and drought
a resistant grasses.
9

10 Surlace drainage from the top surface of the capped pile will be collected near tile top of the side
11 slopes via open drain swales and directed down the side slopes in erosion control-lined downchute
12 open channels. The discharge fronm the downchlutes wVill be directed away from tile pile and either
13 allowed to spread and disperse or it will be directed via open channels or pipe to a suitable
14 storinwateroutfall location. Final coversoil material wvil Ibe secured from acertified off-site source,
15 and will be of appropriate grain size and quality to be stable and augment the overlying vegetative
16 soil laver. Proposed location and dimensions of the final cap are depicted in Figure 1 8.9: details of

design elements are provided in Figure IS. I0.

.8 mDue to flhe long-term nature of the planned materials storage programn. the size of the capped area.
19 aid the luture secure nature of thie area, SMC intends to evaluate the final storage area as a potential
20 WildllifIC preserve. Such an application will enhance the aesthetic appearance of the area, provide an
21 undisturbed refuge For local wildlife, and provide a secondary value for the property. To that end.
22 the final cap design process will include a detailed ecological evaluation of tile local flora and tauna.
23 aIS Well as the identilication of appropriate plant species and oth er physical 1eatures that may be
24 imj)lemented into the final cap restoration. In addition to increased habitat value. the establishment
25 of permianent vegetation also serves to protect tile surface from soil erosion and remove water From
26 the cover soils via evapotranspiration.

27 GiVell 11h current conditions that exist on the site, a successional old-field community is proposed
8 in o1dr to provide long-term stabilization of tile cap and minlimiiize titure mainitenianlce reqtii-emienits.

29 while promoting reliabitation by indigenous species, as well as migrating birds. The vegetation
30 selected for the restricted release area should include a mixture of herbaceous and shrub species.
31 Upland areas may be planted with a mix of perennial species during the growing season to establish
32 permanent vegetative stabilization. Perennials develop a strong sturdy root structure that generally
33 inhibits tIle -rowvth of volunteer wvoody vegetation that may afiect the integlity of the cap. The seed
34 mix selected for the area may include grass and legumie species including annual rye grass (Loliui
35 spp.). birdsfoot trefoil (Lotus corniculatus), red clover (Triolium pratense). and veth (Vicia spp.).
36 dShrub species selected for tile area may include juniper (Juniperus communis) and stagihorn sumlac
37 (Rhus tl! phina). A monitoring plan would be recommended to ensure successful establishment of
38 selected plant species on the capped area. The lingal plantings scheme would be prepared in close
39 cooperation wvith the final engineering design of the cap.
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8.3.4 Final Status Survey
2 Following completion of all material consolidation and capping activities, SMC's Contractor will
3 conduct a Final Status Survey of the disturbed areas and capped unit. The survey will follow
4 protocols and methods established in the Multi-Agency Radiation Survey and Site Investigation

Mannul (vAAMMRSSIA). The primary purpose of the Final Status Survey will be the confirmation that
6 the former radiologically-controlled and/or imnpa'cied areas ofthe site associated with controlled by-
7 product material used on-site (stored or used as fill) meet the established exposure criteria for the
a site. Detailed discussion of the Final Status Survey is provided in Chapter I 1.

9 8.3.5 SMC Commitment Statement
10 SMC is committed to implementation of conservative radiological protection practices, and intends
11 to be consistent with federal requirements that licensed radioactive materials be handled and released
12 in a manner that ensures that exposures are as low as reasonably achievable (ALARA),;taking into
13 account economic and societal factors. Because the goal of decommissioning at the Newvfield site
14 is to ensure that members of the general population do not incur radiation doses in excess of 100
15 millir-em per year after the license is terminated, these two objectives (i.e., the dose limit contained
16 ill 10 Cl-ER 20.1402 and the ALARA provisions) form the basis for the level of effort necessary for
17 decomimissioning of this facility.

8.4 Ground Water
K As described in Chapter 4, previous investigations at the site. including evaluations in the vicinity

20 olfthe Storage Yard. vielded no radiological impacts above USEPA screening levels in down-radient
21 ground \\watelr. Non-radiological contaminants (e.g.. metals and/or volatile organic compounds) were
22 detctcd in ground water and have been further evaluated and addressed under the NJDEP RI/FS
23 process. Results ot'previous investigations are presented in the report titled Remediail hwesl'gwtion
24 Technical Report. dated 1992. Based on the absence of exceedances of radiological action levels
25 in down-radient ground water, no decommissioning actions are planned to address the ground water
26 However. the planned decommissioning program will be designed and implemented in order to
27 prevent discharges of radiological and/or chemical constituents to these environmental receptors
28 througih etTective erosion and sedimentation controls. materials and equipment management, and
29 proper completion of tile designed cap. Future effectiveness of this storage unit will be evaluated
30 throwuh installation of long-term monitoring program; specifications of the O&M and monitoring
31 ol' this unit are provided in Chapter 16 of this Plan.

32 8.5 Decommissioning Schedule
33 ''lih projected schedule for theNewt'ielcl Decommissioning program is showi in Figture 18.12 This
34 schedule presents the estimated time that will be required to perform the full closure process, from
35 finalization of the project WVork Plan through submission ofthe Construction Completion Report and
36 rcceipt of final USNRC approval. Tle primary tasks depicted on the schedule consist of the
37 l0llzowinu activities:

Work Plan Development;

'.
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Final Design:

2 * Biddincg and Award;

3 Implementation of Decommissioning Activities;

4 Cap Construction; and

5 Construction Completion Report and Certilication.

The presented schedule. which depicts the relative sequence of tasks and the projected time frame
7 for each task/subtask. has been based upon a number of general assumptions, including time
8 requirements for the review and approval of submittals to the USNRC. SMC acknowledges that this
9 schedule nmay change substantially based on USNRC input, final design requirements. site-specific

10 conditions. etc. In the event that the schedule as provided in this Plan cannot be maintained. as the
,1 project moves lorward, SMC will develop and submit an updated schedule to the USNRC.



SITE SPECIFIC ADVISORY BOARD)
Stie ldallov Metallurgical Corporation

Minutes from August 15, 2003 Meeting

Attendance: (see attached sign-in sheet)
David R. Smith - SMC
C. Lee Harp, Esq. - Arter and Hadden (facilitator)
Carol D. Berger, C.H.P. - IEM (technical consultant to SMC)
Loretta Williams - Newfield resident
Donha L. Gaffioan - NJDEP representative
Nancy W. Stanley - NJDEP representative
Rick Westergaard - Mayor
(see attached sign-in sheet)

Discussion: (see attached agenda)
Welcome. introductions, sign-in, and a brief discussion on the purpose of meeting was delivered by Lee Harp.

David Smith provided a brief introduction to SMC, including its history, its licensing status and the current
decommissioning activities, followed by a brief walking tour and visit to the Storage Yard. Tltefollowving handoutl was
p/)roViCdel Ciiidt CittlChed iv these mninut 'es: Background infor-mtaltion on) SI('

Carol Beruer gave an introduction to the concepts of radiation and radioactivityv, vith emphasis on definitions. units (i.e..
the -millirem"), typical background radiation exposures (U. S. Average is 360 millirem), the regulatory dose limits for
license termination for unrestricted use (25 millirem) and restricted use (100 millirem), and radiation-related risks (no
demionistrable risks below I 0.000 millirem). The following handouts were proVied and attached to these minutes:

Presentation Outline ("Introtlhction to Radiation 7ndc RdionciihiY '-1. a hrochure on "Rudioactivitv BaIsics . *Indl t
t irebteifrid 5/s(hri i/i' atUfressx qft aebh site it'herie inore injbrntntion on rmdiation ((Intl i(aioucti7itV1 can befittd

The regulations associated vith decommissioning in general and public involvement in particular was provided and
sumiiiarized by Carol Berger. wvith emphasis on those pertaining to stakelholder and public involvement. T/ie following
lhnn.owts trere providledi andl antcheti to these minuttes: Pr.senrtation Outlline .Pmj-Imyu7se ()]jih' SitLe.SI)ec iJic tlvisorv
BomrdI-1 cnd US.VRC dleconuisivsiosninig r egulations.

Lee Harp discussed the role of the SSAB during decommissionin; of the Newfield site. Thejl'lowing handlout was
pro/i(ilecl ndl attahed to lhese Ininuttes: *Recquirelnents oJ-I/) CFR §.720. 1403(d*

David Smith presented the three decommissioning options currently being evaluated with respect to radiological and
economic impacts (ALARA analysis). These are: "No6Action", packaging and shipping all residual radioactivity to the
Envirocare disposal site in Utah. and --in-situ" disposal of the residual radioactivity within the Storage Yard under an
engineered cap.

Donna Gatfigan asked about "interniediate" options, such as sale of the baghiouse dust in concert with off-site disposal.
David Smith stated that there are no feasible intermediate options. and ihen presented SMC's parallel effort lo identify
recycle!retise possibilities forihe slag and baglouise du"stivhat has been done to datc (slag'fluidizers. shielding. shielding,
constituents, high-strength concrete, dry cask storage for spent nuclear fuel. concrete admlixtures), and what is currently
being pursued (slag fluidizers- artificial reefsj. 'Additional information on the use of the slag in the construction of
artificial reefs and as an amendment to steel manufacture wvas provided. The jlloing handlout was provided a7nd
sitmatlhecl to these mninutes: AN. ReefiNews. 2001 'Edition.

Ae nu mber of preliihniary key issu es (su mimarized below) werecd iscussed. 1i owever. there was insu fficielt tine to prepare
a complete listing of SSAB initerests in the Newfield decommissioning process. Therefore, first meetingof the SSAB
was closed with a mutual agreement to hold a follow-up meeting in September of 2003.
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Kev Issues and Questions to be Addressed:
o(This is a preliminaty listing. A more definitive listing will be prepared at the next meeting of the SSAB. SMC wvill
respond to each item, and the item and SMC's response will be incorporated into the decommissioning plan.)

What is the time frame associated with any beneficial reuse options and why has there been no beneficial re-use vet found
for the radioactive slag within tile past 5 years?

No one knows what future development issues in the Newtield area might arise over the next 1,000 years, thus it is
difficult to make decisions on decommissionin'.

Is SMC committed to in-situ disposal of the residual radioactivity or are alternatives still under consideration?

A wvaste broker (American Ecology) provided a preliminary disposal cost for the slag and ba1houIse dust at Nezvfield to
a member of the SSAB.

Has an environmental impact statement been prepared? If not, is it necessary to prepare one?

How does the SSAB role fit into the typical public involvement role and opportunities for comment under CERCLA?

Tile recent drop in wvorker population and the reduction in commercial activities at SMC and the previous bankruptcy
filin- raises the question about how long SMC will remain a business entity in Newvfield over the long tenn. thus it is not
clear lioxv they can possibly remain responsible for the site. and what would happen to the residual radioactivity (and
remilliillnn decomni issionintg funds) at that time.

Is SMC in favor of finding a useful purpose for the subject material if one can be found?

It is doubt tXl that anyone other than SMC vould build a business at the Newvfield site for fear of lawsuits.

No one really knows whether there are health risks associated with the radioactivity at the Newvfield ftcility. therefore
it is best to simply ship it off for disposal.

It is dil't icult to accept institutional controls that are supposed to last for 1.000 years.

Has SMC posted enough financial assurance to assure unrestricted release"ofthe site if the institutional controls should
filil over time or il'SMC deffauilts on decomimissioning, commitments?

Can the make-up of the SSAB be made broader? (It is. and that others did not accept invitations to attend.)

The SSAIB Would like more time to develop the list of key issues and concerns. but does not wvant to be the justification
for delay ing any submissions (i.e.. the August 29. 2003 ALARA analysis) to the USNRC.

It is unclear whether the use of the Newfield slay in the construction of artificial reefs wvould be acceptable to the State
ol New Jersev.

The health effects on fish and vertebrates if the slag is used as an artificial reef mlight need to be investigated.

The SSAB w'ants to receive a copy of the pending ALARA analysis as wvell as the draft decommissioning plan.

'Tihe SSAIB Nvould like to receive sections of the AMgust 28. 2002 decommissioning plan that describe the current
radiological and physical conditions of the site.

The SSAIB wotmld like to learn more about the use of Newlield slag in the steel manufacturing process.
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Action Items and Responsible Individuals:
w~-' Distribute Iinimtes (Carol Berger)

Schedtile next meeting of the SSAB (David Smith).

Distribute information on the radiological environment at the Newfield facilitv as described in the most recent version
of the decommissioning plan (Carol Berger)

Determine whether there are State (NJ) regulations that would ban the use of Newfield slag in the construction of
artificial reefs (Donna Gaffigan)

Distribute information on the use of slag in steel manufacturing (David Smith)

Page -3.- September 20. 2003
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ligate of Nerf jerseg K>
nes E. McGreevey Department of Environmental Protection Bradley M. Campbell

Govemor September 18, 2003 Commissioner

David R. Smith
Director of Environrnental Services
Shieldalloy Metallurgical Corporation
12 West Boulevard
Neewfield, NJ 07344

Re: Draft Minutes of August 15, 2003 Site Specific Advisory Board Meeting
Shieldalloy Metallurgical Corporation Site
Newfield, Gloucester County

Dear Mr. Smith:

The New Jersey Department of Environmental Protection (NJDEP) is in receipt of the
Draft Minutes of August 15, 2003 Site Specific Advisory Board (SSAB) Meeting. The
Draft Minutes were undated, but were received by NJDEP on August 28. 2003.

Upon review, NJDEP offers the following clarifications on the "Key Issues and Question
to be Addressed."

1. Can the makeup of the SSAB be made broader? (It is, and that others did not accept
invitations to attend.)

The parenthetical comment must be deleted as it is misleading. As explained at the
meeting, only two other individuals were asked to participate, but neither could attend.
Both are Newfield Borough business owners. More effort should be made to increase
participation. Also, since part of the Shieldalloy property lies in Vineland (although
not the portion were the slag and baghouse dust resides), it vill be advantageous to
include members representing the interests of the citizens, government and businesses
of Vineland and Cumberland on the SSAB.

2. It is unclear whether the use of the Newfield slag in the construction of artificial reefs
would be acceptable to the State of New Jersey. The SSAB appeared to favor that
decommissioning option.

First, the use of radioactive materials in the construction of artificial reefs is prohibited
by the New Jersey Coastal Zone Management Rules, specifically, \.J.A.C. 7:7E-
4.21 (c), where it is stated that "the reef materials shall not be radioactive." This
specific section has been enclosed for your convenience.

Second, it is not my recollection that the SSAB appeared to "favor" the artificial reef
option for decommissioning. Strictly from the rock-like appearance of the slag, it was

New Jersey is an Equal Opportunity Employer
Rervrled Prner



stated that the slag material would be useful as an artificial reef, however, the
radioactive content of the slag would probably limit its use. Nancy and I stated that we
would review the state regulations regarding artificial reefs and disposal of radioactive
materials in the ocean. As stated above radioactive material cannot be used as an
artificial reef.

The only generalization that can be made regarding the opinion of the SSAB is that the
SSAB would prefer reuse of the material, but not if it involves an open-ended search
process. It has already been five (5) years since Shieldalloy ceased regulated
operations at the site and few visible signs of the United States Nuclear Regulatory
Commission required decommissioning are evident. Continued lengthy searches for a
reuse option is not acceptable.

If you have any questions, I can be reached at (609) 633-1494.

Respectfully,

Donna L. Gaffigan, Case Manager
Bureau of Case Management

Enclosure

C: Nancy Stanley, NJDEP/BER
Loretta Williams, SSAB
Mayor Rick Westergaard, SAAB
Kenneth Kalman, USNRC
Marie Miller, USNRC
Charles L. Harp. Archer & Greiner
Carol Berger, IEM

2



11uu

Effective February 3. 2003
Note: This is a courtesy copy of the Coastal Zone Management rules. The official version is in the New
Jersevydininistrative Code (CJ.A. C. 7: 7E). Should there be aniy discrepancies between the courtesy copy
and the official version, the official version will govern.
reported using latitude and longitude coordinate pairs, in the WGS 84 (World Geodetic
System 1984) datum, that were arrived at using the global positioning system (GPS). To
reduce tile impacts of fishing on cables by notifying the commercial fishing industry of
the locations of areas where the cable is buried less than 1.2 meters deep, a copy of the
report shall be submitted to the fishing interest groups identified in N.J.A.C. 7:7-4.2(a)3.

10. A report containing the results of inspection and maintenance of the submerged
cable required in S above, if applicable in the reporting year, a discussion of stonn events
which could have affected the cable, and reported hits of the cable for the previous year
shall be submitted by the pernittee to the Department in January of each year. The report
shall also indicate if and when the cable becomes out-of-service.

I 1. Within two years of taking the cable out of service pursuant to Federal
Communications Commission regulations, the submerged cable shall be removed both
from Surf clam areas, N.J.A.C. 7:7E-3.3, and from areas where Marine fish, as defined at
N.J.A.C. 7:7E-8.2, are commercially harvested using mobile bottom-tending gear. The
Department may allow all or portions of the cable to remain in place if leaving the cable
in place would not result in a long term adverse impact to the ocean and/or ocean
resources, and the cable would not unreasonably interfere with fishing or other uses of
the seabed. A permittee who seeks to leave an inactive cable in place shall submit a
request, including the reasons and justification for leaving the cable in place. The
Department shall solicit public input on the request, including input from the fishing
interest groups identified in N.J.A.C. 7:7-4.2(a)3.

12. If portions of the cable located either within Surf clam areas, N.J.A.C. 7:7E-3.3,
or within areas where Marine fish, as defined at N.J.A.C. 7:7E-8.2, are commercially
harvested using mobile bottor-tending gear, are not buried to a depth of 0.6 meters, the
permlittee shall provide a one-time monetary contribution to the Department's dedicated
account for shellfish habitat mitigation. The amount of each mitigation contribution
provided under this section shall be based on the length of cable that is not buried to a
depth of 0.6 meters, based on the inspection required in (c)8i above. The contribution
will be calculated at the rate of $100 per meter of cable which is buried to a depth of less
than 0.6 meters. Moneys in the Shellfish Habitat Mitigation account are to be
administered by the Department's Bureau of Shellfisheries and utilized for shellfish
habitat restoration, enhancement and related research projects.

(d) Rationale: See the note at the beginning of this Chapter.

7:7E-4.21 Artificial reefs
(a) Artificial Reefs are man-made structures intended to simulate the characteristics

and functions of natural reefs created by placing hard structures on the sea-floor for the
purpose of enhancing fish habitat and/or fisheries. In time, an artificial reef wvill attain
many of the biological and ecological attributes of a natural reef. Artificial reefs do not
include shore protection structures, pipelines, fish aggregating devices. and other
structures not constructed for the sole purpose of fish habitat.

(b) New reefs shall be sited in accordance with the following:
1. The reef site shall not be located in the following special areas: surf clam areas

(N.J.A.C. 7:7E 3.3), prime fishing areas (N.J.A.C. 7:7E-3.4), navigation channels
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Effective February 3. 2003
Note: This is a courtesy copy of the Coastal Zone Management rules. The official version is in the New
JerseyAdministralive Code ('N.J.A.C. 7:7E). Should there be any discrepancies between the courtesy copy
and the official version, the official version will govern.
(N.J.A.C. 7:7E-3.7), inlets (N.J.A.C. 7:7E-3.9), and Submerged infrastructure routes
(N.J.A.C. 7:7E-3.12) and historic and archaeological resources (N.J.A.C. 7:7E.-3.36);

2. The reef site shall be located in the Atlantic Ocean;
3. The reef site shall be located in a manner that minimizes impacts on commercial

fishing operations;
4. The reef site shall not be located within shipping lanes, and/or anchorages;
5. The natural seafloor at the reef site shall have a firm substrate to minimize sinking

of reef materials;
6. The reef site shall not be located within an area environmentally influenced by

dredge disposal sites, sewage outfalls, or other areas known to experience hypoxic
events, contaminated waters or sediment that may impair the quality of fish habitat; and

7. The reef site shall not be located in an area with currents that have the potential to
cause material instability, scouring, or sanding over.

(c) Construction of new or expanded artificial reefs is conditionally acceptable
provided that at the time of deployment, and at all times after creation, the following
conditions are met:

1. The reef materials are of sufficient density so that it will not move outside of the
approved reef boundary;

2. The reef materials shall not float;
3. The reef materials shall not pose a hazard to navigation;
4. The reef materials shall not pose a threat'to the marine environment;
5. The reef materials shall not be toxic;
6. The reef materials shall not be hazardous;
7. The reef materials shall not be explosive:
8. The reef materials shall not be radioactive;
9. The following reef materials are acceptable for deployment, provided that (c)l

through 8 above are met:
i. Ships;
ii. Arnored military vehicles;
iii. Manufactured reef habitats;
iv. Dredge rock;
v. Concrete and steel rubble;
vi. Demolition material free of floating debris;
vii. Obsolete submarine telephone 'cable; and
viii. Miscellaneous reef materials that meet the conditions in (c)l through 8 above;
10. The reef material shall be deployed in the following manner:
i. No materials shall be deposited until notification has been provided to the

Department at least 72 hours in advance;
ii. Inspection by the Department prior to deployment, to ensure materials are not

harmful to the marine environment, and will not pose a threat to human safety, and
comply with the reef material conditions (c)l through' 8 above;

iii. Department personnel shall directly observe and oversee the deployment of any
reef materials;

iv. To the extent practicable, deployment of reef materials shall not adversely impact
the marine environment; and
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Effective February 3. 2003
Note: This is a courtesy copy ofthe Coastal Zoneal Management rules. The official version is in the New
JerseyAdministrative Code (N.J.A.C. 7:7E). Should there be any discrepancies between the courtesy copy
and the official version, the official version will govern.

v. The locations of artificial reef sites shall be recorded using a Global Positioning
Satellite (GPS) system.

(d) An Artificial Reef Management Plan shall be submitted for each individual reef
permit application and shall include the following:

1. A description of the proposed site;
2. A mechanism for recording materials used in constructing the reef; and
3. A monitoring schedule to meastre the stability, durability and biological attributes

of reef materials and impacts to the marine environment. The schedule shall include
submission of monitoring reports, including a listing of materials deployed in the
previous year, to the Department every year during reef construction, and every five
years thereafter.

(c) It shall be the responsibility of the reefbuilder to provide the location of the
artificial reef to the US Department of Commerce, NOAA, National Ocean Survey, 1315
East-West Highway, Silver Spring, MID 20910-3282, for inclusion on nautical charts.

(f) Rationale: See the note at the beginning of this Chapter.

7:7E-4.22 Miscellaneous uses
(a) Miscellaneous uses are uses of Water Areas not specifically defined in this section

or addressed in the Use rules (N.J.A.C. 7:7E-7).

(b) Water dependent uses of Water Areas not identified in the Use rules will be
analyzed on a case-by-case basis to ensure that adverse impacts are minimized.
Non-water dependent uses are discouraged in all Water Areas.

(c) Rationale See the note at the beginning of this Chapter.

SUBCIIAPTER 5. REQUIREMENTS FOR IMPERVIOUS COVER
AND VEGETATIVE COVER FOR GENERAL LAND AREAS AND
CERTAIN SPECIAL AREAS
7:7&5.1 Purpose and scope

(a) This subchapter sets forth requirements for impervious cover and vegetative cover
on sites in the upland waterfront development area, as defined at N.J.A.C. 7:7E-5.2, and
in the CAFRA area, as defined at N.J.A.C. 7:7E-5.2. In addition:

1. For a site in the upland waterfront development area, the applicable impervious
cover limits and vegetative cover percentages are determined under N.J.A.C. 7:7E-5A,
based on the site's growth rating, development potential, and environmental sensitivity;
and

2. For a site in the CAFRA area, the applicable impervious cover limits and
vegetative cover percentages are determined under N.J.A.C. 7:7E-5B, based on tlhe site's
location in a coastal center; in a Coastal Planning Area; in a CAFRA center, CAFRA
core, or CAFRA node; or on a military installation.
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SITE SPECIFIC ADVISORY BOARD
Slhieldallov Mctaluirg ical Corporation

Minutes of thr November S. 2001 Mccling

SSAB Members in Attendance:
David R. Smitlh - SMC representative
C. Lee Harp. Esq. - Archer & Greiner (facilitator)
Carol D. Berger, C.H.P. - IEM (cchnical consullant to SMC)
Loretta Williams - Newfield rcsident. public school employee and planning board mcmber
Donna L. Gaffi an- NJDEP Burcan of Fcderal Case Managcment rpresentativc
Jcnny Goodinan - NJDEP Burcan of Environmcnial Radiation reprcsentativc
Linda Grallzanin - Ncewfield resident .md real estalc acrit
(see Alttachmcnt I for the sign-in slice?)

Visitors in Attendancc:
Jim Milton - Neificid resident
Patricia Gardner - Chicf. NJDEP Bureau of Environmental Radiation
John Nesscl - Ncwifield resident
Jim Kinkade - Sentiicl (press) representativec
Kevin Kcllitan - Franklin Township resident
Joseph Diccl - Vice President & General Managcr. Shicldalloy Metallurgical Corporation
(see Attachmnent I for the sign-in shects)

Discussion: (see Attachment 2 for the acenda)
Lcc Hirp opcned tlic mcting iitl introcltictions anid a bricfdiscussion on thI miccting formal and objectives. Hc llthn
revicecd the minutes of the Scptcmber 19, 2003 mccting. Following discussion. the minutes evcre approved mvithout
chan;e. Lee Harp revicwed the handout information given to each member of the SSAB, and pointed out wherc
visitors could find copies.

David Smith bricly reviewed licensed operations ai the site since 1952 and dliv the facilities associated wilit those
operalions arc bcing decommissioned. Time slalus of tli decommissioning efort to date wa.s also reviewed. including
the orieinal submission of a dccommissioning plan that lihc USNRC relected because of acccptabililt issues (i.e.,
insutficient institutional conlrols anda requirement for SSAB involvement onlyi aficr the plan iwas submitted). David
Smilh alsobriefly revicewed tlihexisling financial assumrnce fordecomimiissioning of thc USNRC-conlrollcd area. whnich
is S5M for hlie benefit of lie USNRC. USEPA anrd lihe NJDEP. [In resrponsve lo a omemher 29. 200-1re4ite'sfrom time
.N\JDEP. diefolloirirng a(loitioial detail on S.IIC '.fiutmocial assutrance isherebvproi'idle'l: 7he assurance iscomprised

a S750,000 trust accounifor the benefit of the US:\RC onla S4.25 mnillion irrenocable sahd1bv letter of creditfor
the benefit of rhe NJDEP and lihe USEPA.]I

David Smith recounted events that ]ad occurred since the list m ecling of thc SSAB. Those included the May, 2004
decommissioning giuidnce issticd bvlic USNRCr and lhe June 29;2004 USNRC public metiig (whiercin tIhc guidanicc
was discussed). SMC also had follow-up telephone calls wvithi the USNRC to resolve outstanding technical issues
associated mith the revised decommissioniing plan prcparation, and there was a series of letters the USNRC had
received fromi Cominissioncr Campbell (NJ), Scnrtor Corzinc (NJ) and Jill Lipoti (NJDEP).

David Smith then presented the next steps in the decommissioning process. These include additional technical
interaclions wiilh tle USNRC stafr, prc-stibimiissiol ofile chiaptcrs on dose modeliiigand cnvironmnental rcporting (for
acccptabilitv reviciv),. acquisition of add ilional enmironinental data.- aind thien preparaz ion and submission of Rcv. I of
the decommissioningy plan. TlhcUSNRC will then' revicw llel~ plan for accepiabil ity and make a public announcemen
thial it 1h.as bcn reccived and submited for icctlnicail revic. Oncc tilhc tcClIicl] revie is complete, and if tIm plan

I
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is approvcd for implemncntation, an environnciltal impact stalcment will bc prepared. Thc public will have multiple
opportlumtiCs to commcnt onl tilc plan at ivarious stagcs in [lie process.

Donna Gaffiamn inmqrmired as lo wviclier an ALARA analysis had been performed as pal of Ile plhased approach to
decommissioning David Smith and Carol Bcrcr reported that an ALARA analysis had becn included in Rev. 0 of
thc decommissioning plan. A mlore sirc-sl)ccific analysis is currcnily being performcd and xwill bc included as Chapter
7 of Rcv. I of the dccommissioning plan. Donna Gaflig an asked lo reccive tIle Rev. 0 ALARA information. [Since
NVov~emzlber 5' SSIB meeting a reviewi o/correspondlence irili the USNVRCrev~eals ithl .Sl. ICha i a number ofquestiolns
on cviupleting a site-specific.ALl1 I analysisforthdeAN'eiifteldsite ltsing thegiui(danc ofN\'UREG-1 77. A subsequent
telephone (liscussion With the USNIRCresulte(l in S.tICsletter(from D. Smith of S&AlCtoR. Bellamvofthe USNIRC
d1ated. tigust 2. 2003) writh afnal commnitment on the (lecommissioning metho dologvbased upon thesk-IR-I analysis
thfnt appeared in Rev. Oofthe (lecoiiisstionlxingo plan. A cop.vq(f tlhat letter along 1 iitl hS.IfIC .s.iigiist 20 2003 inquirv
reg zarding th7e ',IlEG- 1727iietho(lsare incllde(dlherein nsA ttnchluiietl 3.]

The issue of beneficial re-use of thc slag -as a ised, and thle various options wcre discussed (i.e., use as a slag fluidizer
in steel manufacturing, dry cask construction, uranium rcclaimiation, artificial reefs). SMC is still pursuing tile steel
and tile rccf issues and maintains tial any recyclc/rcusc option would be beneficial for all concerned if one %would
become available.

There wcrc a nutmber ofside discussions on groundwatcr tract nieit issucs (non-n diological) and the TRC Exit Stratceg
proposal.

The SSAB Iltn discussed tile topic of property subdivision as it pertains to tile USNRC s guidance. David Smith
reported that the USNRC. at tills lime. will not permit tile property to be subdivided for future sale.

Lee Harp asked lie SSAB to completc the input forim that was providcd as one of tile hand-outs. The infornation on
caci submitted form wvil be captured in Rev. I of ile decomni issioning plan, along wvith SMC's responses to tile issues
mised by thos submitting the completed forms. Particularly, cacti SSAB mcmber's opinions in regard to tlhe viability
of tlie institutional controls being proposed by SMC for tile restricted release decommissioning option anid their
opinion oil theadequacy of financial assurance availabIc for the site once the Long Tcrnm Control (LTC) license is
issued %-as solicited. (Visitors to tile nc ing wvere told that additional copies of tile input formn were available. Each
ivas invitcd to complete one anrd submit it to SNIC. whilo would provide a response in tile decommissioning plan.

Visitors were also cncouraged to distribute tlhe form to otilcrs that ilice Iltought mighlt have an interest in the
decomimissionin g planning for tile Newfield site.)

Visitor Comments:
Lee Harp opened tile m eleing to members of tIlhe public rwho may have conimcnis. questions or concerns. Thle first to
speak was5 Johni Nessel. a Newfied rcsident. Hc wvasconiceriledaboutl whIylieoiilv eancd bvyaccident abottIle SSAB
mceetig. He alsoilated a canccerclster sidy to bc don and cxpressed concerns about tie capped arca bein near
a rwetlands. He elt tial tilhe com1 rnity needed an environmcentalattorney to represent their interests. lic said Ilat tihe
site is valuable to Newfield and wants to see it used in the future. lte wvas also concerned about otliers bringing in other
ivaste toadd o illecappcd pilesiinthefuture. Finarllylie wasconicried aboui properlytyilues in lighIt ofSM C'splans.

Jiu Millon. a Newfield resident! also complained of tlie adequacy of SMC's public notice for this SSAB meeting.
(David Smith told tile audiencethat the m eltling ias noticed iin thie local newspapers- Gloucester County DailyTimes
and tihe Vineland Journal - and was given to tihe SSAB mneinbers which include thle Borough] of Necwfield Council
meicibers. tile Mayor of Neficld and meibers of ile Vincland and Gloucester County Health Departments.) Mr.
Milton also inquired as tol wihiler badges swoild be needed forpeoplc sisitinglsite. (Carol Berger amd David Smiil
explained that workers who frequented tlie Storage Yard and thie operational areas where feed materials Wcre
stockpiled/used werc monitored for ra diation exposure for many, mnany years. None of tIne doses of record were even
close toIte lcevl that required monitoitoriigi itlihs individual monitoriigawaisdiscot iriued. lowever, passive monioitoring
of radiological conditions. ate fence line is still on -goiri.) .)H was also concrned iabout acid rain oIl le slag pile
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and whethlicr radioactive miaterials iicrc leaching. Finally! le raiscd the issue of the bao;lgouse dust pile and thc fact
thllal malerials werc blow ing around. (David Smitli and Carol Bcrger 5spoke to tllo leveICcls ofsotlrcc maerial in itlie
bx-housc dust and its ability to set up like ceimcit. tihcrcb% severely limiting [lie potential for dust migration.)

Jcnnm Goodman pointed out that according to USNRC dccominissioning guidance, the SSAB should havc an elected
chairperson, a chiaricr and operating procedures.

Jim Kinkade of the Sentinel Nespapcr inquired as to the size of the slag piles and otlier plan-related issues.

Jim Milton inquircd about itlie groundw-ater elrls (e.g., tleir loc.atioIn. iv liosamplcs thiemi, clC.). He also asked about
the types of materials processing going on right now, Avhetliher the site maintained insurance for tlicsc inatters, and if
the slag pile x'vasn'l being shipped off-site because of the cost to SMC.

Carol Berger provided a quick review of radiation fundaminen-tals in order to put the radiological issues associated vith
decommissioning into perspective.

Jcnny Goodman fclt that people would understand the issues better ifa risk comparison (rallier thian a dose comparison)
was presented. ShIe asked that there be a risk handout for tlie nic.Nt SSAB mceling. She then stated that she did not
have enough information to complete the input forn since th1e have not had an opportunity to review the
decommissioning plan. (Dave Smith and Carol Berger stated that SSAB input to tlie plan at this stage of thle game
is required by the USNRC. However, SSAB members wvould be givemI a copy of Rev. I of lte plan and would have an
opportunity lo comimennt then. as weil as during the EIS process.) She then inquired as to xhy the focuis of and
provisions in the decommissioning plan were for only 1.000 years since the residual radioactivity in Il e slag will be
here for a lot more Ilan that period offime. (Carol Berger stated that this was a regulatory planning period only, and
that in reality it is i mpossible to predict events even as far as 100 to 200 years in the future.)

An unidentified mieimiberofeliautidieice asked wileteilr the USNRC had been specifically inviled toaltend Ihis meeting
of the SSAB. David Smith responded that while SMC wvas keeping the USNRC informed of all SSAB matters.
including mcecin, dates. the USNRC had not been specificallv invited to aticnd the Noxember "h mieeting.

There was a closin-g discussion involving visitors and -arious SSAB meinbers in regard to property -alties. ratcabics.
and wiihat would happen irSMC ict the area. Both David Smith and Joe Diegel stated that SMC had no intention of
Icavin, thc arca.

Action Items anmd Responsible Individuals:
Distribute minutes (Carol Berger)

Complete and return Input Forms lo David Smith (all menmbers of the SSAB)

Schiedule Junc/Jtily meeling with SSAB to present and discuss USNRC deliverables and to solicit final input forms
(David Smiith)

,
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SITE SPECIFIC ADVISORY BOARD
Shicldallov Metallurgical Corporation

SSAB and Public Meeting
November 5. 2004 - 9:30 a.m. to noon0

\Veluomne ........................................................................... C. L. Harp

Rev iew and approval of minutes from previous SSAB meeting ............ ...................... C. L. Harp

Bacl-round Infoniation .............................................................. D. R. Smith

I'LrpOSe ol'SSAB .............................................. C. L. Harp

Review ol newi! additional information since last SSAB meetin .............. .................... C. L. Harp

Sumnary and review of Pending Activities . ..................................... C. L. Hlarp/C. D. Ber er

Complete the Listing of SSAB input, interests, and concerns ............. ...................... C. L. Harp

SSAB Open l)iscussion .............................................. C. L. [Harp

Audience (hiestions ............ C. L. Harp

.Adij.tir' - :
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( , . VISITOR ( .:ORMATION
In consideration of the agreement by Shieldalloy Metallurgical Corporation to allow me to visit the Newfield Plant and vj w its premises.
I agree that for a period of three (3) years from this date, I will hold any and all information learned form this visit in confl ence and that I
will not disclose the information to any person other than my employer's employees who have a need to know such information. I
understand that I may be responsible for any damages or losses' suffered by Shieldalloy Metallurgical Corporatioi if I violate this
confidence. I have been shown an example of a radiation symbol and a radiological caution sign. I will not enter any Rostricted Area or
any area posted with a radiological warning or caution sign unless an escort has been provided to me. I will conta the Shieldalloy
Radiation Safety Officer if I have any questions or concerns about radiological issues. l!
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VISITOR INFORMATION.'

in consideration of the agreement by Shieldalloy Metallurgical Corporation to allow meto 'isrt the Newfield Plant and.vie its premises,
I agree that for a period of Uhree (3) years from this.date, l \iM1 hold any and all inforrnation.learned form this visit in confid nce and that I
will not disclose the information to any person. otherf.than my employer's employees who have'a need to know s c linformation. i
understand that I may be responsible for any damages or losses suffered by Shieldalloy Metallurgical: Corporatior if I violate this
confidence. I have been showvn an example .of a radiation symbol and a radiological-caution sign.' I will not enter any-R stricted Area or
any area pcsted with a radiological warning or caution sign unless an escort has been provided to me.' 1 w5ll cohtat the Shieldalioy
Radiation Safety Officer if I have any questions or concerns about.radiological issues. :. .
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COIPY

Date: Ati-tist20.2003
From: t)avid Smith - Shieldalloy Metallurgical Corporation. Inc.
To: Kenneth Kalman, Mark Thaggard - USNRC
Re: ALARA Analysis using NUREG 1727 methods

Appendix D to NUREG 1727 provides guidance in the performance of an ALARA aalysis as part
of the site dlecommissioning and license termination process. In evaluating the decomillissioniniz
options applicable to the Shieldalloy Metallurgical Corporation (SMC) site in Nevwield. NJ, there
are several important considerations that are not addressed in the NUREG. These are listed as
follows:

I. Thle modeling of "no action" is not defined in NUREG-1727. (Recommendation:
SMVIC proposes that tile "no action" scenario be modeled by placing a hypothetical
residence immediately next to the slag pile in its current conlimiration. and reducint±
tile v iable exposure pathways to direct exposure only.

2. The modeling of the site for an in-sitLi disposal option is not defined in NU REG-
1727. (Recommendation: SNIC proposes that the information and C0I1CILISiOns
contained in NUREG- 1 543 ' Environmental Impact Statement: Decommissioni n of
tile SN4C Cambridge. Ohio Facility- [19961 be used as the bases f1or in situ disposal
at the Newfield site. This proposal is based on the strong similarity between the two
sites as it regards the type of material (slag and hah11ouse dust) being evaluated. The
C11CIon SiOns found in NUREG- 1543 are directil transIerable to the conditions at tile
Newfield site flor the purpose of ALARA analyses.)

. lThe cost modifier that takes into account the additional cost andl benefit
considerations to be included in the ALARA calculations seems to be missing fionm
th1e versioi ofNUREG-17271th1atis avi;lableoIntlheUSNRCs sveb page. Ah1touhll
thiis miodifier is referenced in NUREG- 177. Appendix D. page D0. statille tilat it
should be fiound in Section 1.7 of the appendix. there is no Section 1 .7 in Appendix
1).

4. EEquations D2 and DS do not account flor either "no action" or in sitti disposal. The
trctor "F." when set to zero drives the 'Present Worth of Averted Dose" (equation
1)2) to zero, and causes the Residual Radioactivity Levels tilat are ALARA (equatioll
DS) to be undefined. We wvill accept your recomminendation on hoXv to accouLnt flor
retmninin- materials on-site in order to complete the analysis.

. 11: as wvas mentioned in our teleconl'rernce of earlier today (ALuust 20 2003) tle.
Nl!REG-1727 -.uidance on A, LARA anlyllses wvas not intended fIor use t sites i lere
the residual radioactive materials are not shipped elsewhere. are there other guianllilce



documents that Vonl Would suLI-est we incorporate into thle SNIC analysis'?

In Orlder 0 meCt ourAtioust 29,2003 deadliine torsubmission ofour ALARA analysis. ve will need
to a ve ! our rIespoIse to ile aioremenitionied questions no later tian Fridlay. Auiust 2) 2003. Iftihat
uimeline is not possible, please let me know as soon as possible so that I can effect a similar delay
in tile dite date tor tile final report. Thank you in advance for your prompt attention.

Sincerel v.

Dax id R. Smith

<'



CONFIDENTIAUPRIVILEGED ATTORNEY/CLIENT/CONSULTANT COMMUNICATION

DAVID R. SMITH
ENVIRONMENTAL MANAGER
Aluminum Products & Powders Division

_AtwuSt 22. 2003

Ronald R. Bellamy, Chief
Decornmissionintn and Laboratorv Branch
Division of Nuclear Materials Safety
U!. S. NLclear Regulatory Commission
475 Allendale Road
Kin-! ot'! russia. PA 19406-14 15

Re: Prcferrced A pproacli to Decom missidnin'thic Ncwficld Facility (Likense No. SMB-743,
Control No. 132074)

D)ear :Mr. Bellamv:

()n Aduy ',0. 200'. Shieldalloy Metallurgical Corporation (SMC) florwarded to you an Action Plan and
colmlllitniiet dates as part ol'a phised approach to resubmnission of the SIC decoiimimssioninil, plan. Item
No. 6( 'tilc Action Plan required SMC to "Present the'results of tile ALARA analvsis to the USNRC' to
sCtCrc ap)proval Ior the preferred decommissioning approaclh' oil August 29. 2003.

SinIL the Action Plan was submitted. SMC and representatives of the USNRC have participated in a
nuiml ber-of molithil coI Iference calIs to discuss various matters related to decommissioniing. In our AiugLust

-2. )00' call. Mr. Ken Kalman. Mr. Robert .lohnson, and SMC agreed to an alternative deliverable flor
Iten No). 6 of the Action Plan. Instead. it was agreed that SMC present its preferred decommissioning
approach. wvith justification. and wvith ftedback 'fom potentially affected parties on Atugust 29"'. The
purpose ol' this letter is to provide you with thiit information.

In order to decommission the Newfield facilitv. SMC intends to move all licensed radioactive material
present at the site to the Storage Yard. wvhere it ivil bc stabilizcd and capped as described in our August
28. :')) decommissioning plan.' Following capping. in'stittitional controls including access restrictions.
Illaintenancc. monitoring (visual inspections. radiati6,t survevs. and L4roundwater ail suriface water
sainil.liing . and legal restrictions against 'tittire residence constrtiction fa.rminl or businiess r-e-developmenit
on tie restricted release area wvould then be implemented. At that time. SMC wvill amnend License No.
S.\113-743 to permit "possession onlvy oflthe 57.240 cubic meters of'slag. baghouse dust. and soil under
the cap. I-rom alnalysis perlormiie(d t date using, generous exposire scenarios. SIC is contidenit thiat this
approalch wvill ensure no member of the general popuIlation wvill incir a radiation (lose in excess of' I 0()
nmilliremi TEDE per year for 1.000 years after the license is terminated.

Sh eldailov ktletallurgical Corporation, -ecommissioning Plan for the Newfield Facility'. Report No. 94005!G-28247
I Re. 1I . Ai t-lust 2S. 20(02.



CONFIDENTIAUPRIVILEGED ATTORNEY/CLIENT/CONSULTANT COMMUNICATION

rad_.i aliXiItV is excavated. shipped and disposed of at a low-level xvaste tlisposal l'acility in Clive. Utah. and
( i)no :;Tion. A iALARA analysis of the same three options. perforime(d tori site wvith eqtuivalent resi(iual
rdi.ici iz ii v i alni(l tith othersite parameters that aresimilar to those-at SMC's NewvFiell site. I'onrs the basis
lor SINI'(s decisioii at Newfield. And wvhile it is reasonable to rely upon a non-site-specific analysis for
initi:iI planning purposes. SMC wvill include a site-specific ALARA analysis of the three options in its
revisted decommissionino plan. currently being prepared for submission to tile USNRC. The site-specific
analysis will demonstrate that Option (1) for Newfield results in population doses that are as low as
reasonablv achievable (ALARA), and that further attempts to reduce the dose potential at the site would
increase rather than reduce the overall risk associated with the decommissioning.

S IC(: has convened a Site Specific Advisory Board (SSAB) to provide input to the decommissioning
process. and to provide feedback on the various decommissioning options available to SMC. In an August
1 5. :!2)03 meeting of the SSAB, there was areement that maintaining a "'possession onlvy" license. with the
USNRC serving as the government entity to ensure durability of institutional and physical controls. "as
prelerahbc assigning that responsibility to a local orstate agency, as described in tile August 28.2002 version
ot'tie deconimissioning Plan. However, SSAB also asked that the viability of other decommissioning
options (i.e.. beneficial reuse of the slag or baghouse dust) continue to be evaluated. If any are deemed
tlasible. SM'lC agreecd to repeat the ALARA analysis wvith the new option incorporated into the comparison.

In Mn1inr%. S.M ('is committed to decommissioningi! the Nc'vlwie ld site under"restricied release" conditions.
and 1o n1alintailintl a "possession only" license as one means of ens-uring the durability ol'institutional
confiols. Thiis approach has been deemed ALARA at a site wvith similar radiological and physical
characieristics as the Newfield site, thus it is likely to be ALARA for Newfield as well. Nonetheless. a site-
specilic .- ARA analysis demonstrating that further reductions in dose are unwvarranted will be included
in thle re -submission of our decornmissionini; plan. 'And if other decommissioning alternatives appear
leasisle. ihle' w'ill be included in the ALARA analvsis al6nu with Options (Ij. (2) and (3). delscribed above.

Blecause the scope and extent of this deliverable differs from tthat which appears in our Action Plan. we are
also) takiii this opportunity to submit a revised Action Plan (attached). This revision incorporates tie
outcomile t'four discussions with the USNRC during, our monthll conference calls. and it supercedes the .1 h lul
3'0" %eision in its entirety.

We %% ill continue to keep y ou apprized of any other matters that might impact our decommissioning plans.
an1ld we %ill continue to'participate in the on-o6ir'itelec6ntferences and meetings with the stal: In the
meantime. please (lo not hesitate to call me at (856) 692-420), ex. 226 i I call answer an! qluestions or
1p o( ide' ou ith additional information.

Silncerely.

David R. Smith
Radiation Safetv Oflicer

cc: [ric -Jackson
Joe [)eiele
Charles L. Harp. Esq. - Archer & Greiner
(arol D. Berger. 'C.H.P. - IEM
Keln Kalman - USNRC (U4q)
Robert Johnson - USNRC (H-lq)

KJ
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(Charlcs L.. H arp. Esq. - Archer & Greiner
Carol D). Berger. C.HI.P. - IEM
Ken Knalman - USNRC (11q)
Robert Johnson - USNRC (VHq)
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PHlASE[D APPIROACHT*lO DI'~ REIVISION
Acetioin Plant antd ('omitmttiew Dt"Il

Nt ~. %- - f. 2(X)]

tem IN(). Aclitilo Start l)ate D)ue Date (rIreIlli Status

I Selecl tlle prelcuitld decomiiissioning approach OA/01/03 05/3 1/03 Complete

2 Meet with Newlield Mayor and Cily CouLnil to provide preliminary ililoriation and 05/16/03 06/06/03 Complete
solicit input onl members olfa Site-Specific Advisory Board (SSAB). (Members may
incILIde bUt are 1not limited to City Council members. immediate neighbors ol SMC. and
other bOrI Otlll!COLtIyI)'/state/federaI stakeholders.)

3 Designate date/time/location for first meeting bctween potential SSAB members and 06/09/03 07/01/03 Complete
SMC technical and management personnel. The pIrpose of the meclillg will be to
present the prefeired decommissioning approach, a listing of issues yet to be resolved,
the role ol the SSAB ill the decommissioning planning process. how information wvill be
communicated to SSAB members, and a suggested (planned and periodic) ineeing
schedulie.

4 Forward invilations to potential SSA13 members to attend lirst meeting with SMC 06/16/03 07/01/03 Complete
persolliel.

Mleet with SSAI3. Based on1 discLIssions. conclusions and aireements reached duLin thile 06/23/03 08/15/03 Complete
meeting. linalize tiel preferred decommissioning approach and plreCpalC a CommLIllmnitV
involvement program plan.

6 Prepare all ALARA analysis demonstrating the effectiveness, implementability and cost 07/31/03 08/29/03 Complete
ol' the prellerred decommissioning approach as compared to alternative apl)proaches.

7 Provide the lUSNRC with the preferred decommissioning approach. its basis. and a 07/31/03 08/29/03 Complete
sulimmar ol SSAB feed(lback to tlie USNRC.

S Receive mrmiten lJSNRC concurrence vith tile preferred apl)roach TBD TBD Opel

9 Complete input parameter selection and sclnsilivily analysis for (lose nodefill'a of tilhe IBD 30 days after Open
prellerred decommissioning approach and flrward samle to tlie USNRC. completion of Item S

I() Receive written IISNRC concurrenice with the limamier selection. ITBD -31D Open

II pdate previous environmental assesusmens. zis necessam arid Sumiltiiit preliinary dralt ITBD 30 days after Open
to tile lISNRC oin completeness review, completion of Item

10
12 Receive %%millten JUSNRC statement ol completleuess of'the environmental assessment. TBD 1'BD Opell

( (, (
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I1mle No. A clion Sitrt latte |uI)e Date Ciircollf Shiuisi

01,. Ilp1 ; ". L~mi I a , 'SNR(it 1 a: 1%.rnK; r Ik S MAB. I 60 diay. 'k"e
I C(llpll I ol i tem1

| 1 1 espond it) comnienis on lihe revised dec(Iod is'ionin- plan. T '13D) rl3D Open

L I mplemient approved decommkissioning pflall on thc SCIledLlC shIownl therein. TrBD TBD Open J
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Ilcimi No. A ,*lion,, jr ,l:nal D.:1Sa t Du e Sn a)tw Date Curretiii sZ.Itis

cIl p I ciionl of' te

1 j Respond to comments onl hlic revised decommissioning plani. I1131) IBD Opl2

1 I mplement approved dccommission ing plan onl ilhe schedule shown therein. TBD BD O n

( ( (
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10 CFR 20.1404 Alternate Criteria For License Termination.

(a) The Commission may terminate a license using alternate criteria greater than the dose
criterion of §620.1402, 20.1403(b), and 20.1403(d)(1)(i)(A), if the licensee--

(a)(1) Provides assurance that public health and safety would continue to be protected, and
that it is unlikely that the dose from all man-made sources combined, other than medical,
would be more than the I mSv/y (100r mremry) limit of subpart D, by submitting an analysis
of possible sources of exposure;

(a)(2) Has employed to the extent practical restrictions on site use according to the
provisions of §20.1403 in minimizing exposures at the site; and

(a)(3) Reduces doses to ALARA levels, taking into consideration any detriments such as
traffic accidents expected to potentially result from decontamination and waste disposal.

(a)(4) Has submitted a decommissioning plan or License Termination Plan (LTP) to the
Commission indicating the licensee's intent to decommission in accordance with

2 >atd), 42(dP), 50.82(a) and (b), 70.38(d), or 72.54 of this chapter, and specifying
that the licensee proposes to decommission by use of alternate criteria. The licensee shall
document in the decommissioning plan or LTP how the advice of individuals and institutions
in the community who may be affected byrthe decommissioning has been sought and
addressed, as appropriate, following analysis of that advice. In seeking such advice, the
licensee shall provide for:

(a)(4)(i) Participation by representatives of a broad cross section of community interests
who may be affected by the decommissioning;

(a)(4)(ii) An opportunity for a comprehensive, collective discussion on the issues by the
participants represented; and

(a)(4)(iii) A publicly available summary of the results of all such discussions, including a
description of the individual viewpoints of the participants on the issues and the extent of
agreement and disagreement among the participants on the issues.

(b) The use of alternate criteria to terminate a license requires the approval of the
Commission after consideration of the NRC staffs recommendations that will address any
comments provided by the Environmental Protection Agency and any public comments
submitted pursuant to §20.1405.

[62 FR 39058, July 21. 1997]

8113/03 1
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10 CFR 20.1405 Public Notification And Public Participation.

Upon the receipt of an LTP or decommissioning plan from the licensee, or a proposal by the
licensee for release of a site pursuant to §§2Q. 1403 or 20.1404, or whenever the
Commission deems such notice to be in the public interest, the Commission shall:

(a) Notify and solicit comments from:

(a)(1) local and State governments in the vicinity of the site and any Indian Nation or other
indigenous people that have treaty or statutory rights that could be affected by the
decommissioning; and

(a)(2) the Environmental Protection Agency for cases where the licensee proposes to
release a site pursuant to 620.1404.

(b) Publish a notice in the Federal Register and in a forum, such as local newspapers,
letters to State or local organizations, or other appropriate forum. that is readily accessible
to individuals in the vicinity of the site, and solicit comments from affected parties.

[62 FR 39058, July 21, 19971

8!13103
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PUBLIC INVOLVEMENT REQUIREMENTS ON ENVIRONMENTAL ISSUES

As part of the restricted-use decommissioning process, the USNRC is required to prepare
an Environmental Impact Statement (EIS), as specified in the National Environmental
Policy Act (NEPA). Shieldalloy's proposed decommissioning plan would become the
"preferred alternative" in the EIS, and the NEPA process provides an opportunity for the
public to comment on a much broader range of issues than human health and safety
alone, such as how the plan would affect wildlife, impacts on air/water/land resources, and
historical assets in the community.

The Council on Environmental Quality (CEQ) oversees the implementation of NEPA
requirements in each federal agency, including the USNRC. Public involvement is a major
component of the CEQ's regulations under NEPA (found in 40 CFR Parts 15-=1508). In
fact, the USNRC is required, to the fullest extent possible, to encourage and facilitate
public involvement in agency decisions that affect the quality of the human environment
[40 CFR 1500.2(d)]. They must also make diligent efforts to involve the public in preparing
and implementing their NEPA procedures [40 CFR 1506(a)]. Here are the required public
involvement activities that relate to the preparation of an EIS:

* Writing the draft EIS with the public in mind

* Circulating the draft EIS

* Providing public notice of availability

Soliciting public comments

* Holding at least ne public hearing

* Considering and responding to public comments on the draft EIS

* Filing the final EIS with the U. S. Environmental Protection Agency and
making it available to the public

* Publishing and disseminating the Record of Decision

* Making available to the public copies of any Mitigation Action Plan that is
prepared and any relevant monitoring results.
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uinicline is not possible. please let me know as soon as possible so that I can etk'tct a similar delay
in the due date ioor the final report. Thank you in advance bor your prompt attention.

Sincerel v.

Damid R. Smith
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DAVID R. SMITH
ENVIRONMENTAL MANAGER
Aluminum Products & Powders Division

Alugist 22. 2003

Ronald R. Bellamy. Chief
Deconinn issioninf and Laboratory Branch
Division of Nuclear Materials Safety
U. S. Nuclear Regulatory Coimission '
475 Allendale Road
Kiwi ol'Prtissia. PA 19406-1415

Re: Preferrc(l Approach to Decommissioning the Newfield Facility (License No. SM13-743,
Coimtiol No. 132074)

Dea- ir. B3ellanw:

On Jlukl 30. 2003. Shieldlallov Metallurgical Corporation (SMC) forwarded to you an Action Plan and
commillitment dates as part of a phlased approach to resubrnission of the SMC decommissioning plan. Item

¼> ;No. 6 oI'tihe Action Plan required SMC to 'Present the' results of the ALARA analysis to thle USNRC to
sectire approval I;or the preferred decommissioning approach' on August 29. 2003.

Since thle Action Plan wvassubmitted. SMCand repr'esentativesofthe USNRC have participated in a number
ol m'onlth lil v con Icrence cal Is to discuss various imatters relatec to decommiissioniing . Iiioutr utgust 22.2003
c:all. IMr. Ken Kalman. Mr. Robert Johnson, and SMC agreed to an alternative deliverable for Item No. 6 of'
tile Actio'n Plan. Instead. it was agreed that SMC present its preferred decommissioning approach. with
it.stilication. and with ti'edback from potentially aflected parties on August 29". The purpose of this letter
is to proi-ide you with that intormation.

In order to (leconmmission the Nexvlield facility. SMC intends to move all'licensed radioactive material
pres"nt at tile site to the Storage Yard, where it wvill be stabilized and capped as described in our August 28.
2003 decommissioning plan.' Following capping. institutional controls inclliding access restrictions.
maintenance, monitoring (visual inspections. radiation surveys. and groundwater and surface %water
sampling). a1nd(1 legal restrictions against future residence construction farming or business re-development
on [eie restricted release area wvould then be implemented. At that time. SMC will amend License No. SMB-
743) to permit "possession onlv- of the'57.240 cubic meters of slag. baghouse dust. and soil under tile cap.
Fromi analysis performed to (late using generous exposure scenarios. SMC is confident that this approach
\ ill ensure no memberofthe-general population vill incura radiation close in excess ofl 00 millirern TEDE
pcr .ear flor 1.000 years after the license is terminated.

Tlhe (lecision to pursue --restricted release" of' the site was made after consideration of' three
de(Icnimissioning options. There \vere: (I) restricted release. (2) unrestricted release. wherein all residual

Sh eldalI\ \IclalIurgical Corporation. "Decommissioning Plan for the Newfiekl Facility", Report No. 9)4005.-.28 24 7
(h\. 1Au-zust 2tS. 2002.
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raioactl itv iis excavated. shipped anid disposed ol'at a low-level waste (d isposaI l'acility in Clive. Utah. and
.S)o,;.;io. An ALARAaanalysisorthiesamellthee optionisperfoimeld forasitexwitlh equtivaletitresidual

radli ;eiac iit andz wvith other site parameters th~at are similar to thlose at SNIC's Newlieldl site. formlsthle b asis
tor SIMU's decision at Newlield. And whvile it is reasonable to rely upon a non-site-specific analysis for
initial planning purposes. SMC will include a site-specific ALARA analysis of the three options in its
rev i:sed decommissioning plan. currently being prepared for submission to thle USNRC. The site-specific
analvsiS will demonistrate that Option (I) for Newfield results in population doses that are as loxv as
reasonably achievable (ALARA), and that further attempts to reduce tile dose potential at the site wvould
increase rather than reduce the overall risk associated wvith the decommissioning.

SNIC has convented a Site Specific Advisory Board (SSAB) to provide input to the decommissioning
plcacess. 11d to provide feedback on the various decommissioning options available to SNIC. In an August
5. 2003 mneeting of the SSAB, there was agreement that maintaining a "possession only 'license, with the

USNR(' sel-vill- as tile government entity to ensuire durability of institutional and physical controls. was
prelIrable assigning that responsibility to a local orstate agency, as described in the Atugust 28, 2002 version
of ihe decomimissioning Plan. However, SSAB also asked that tile viability of other decormissionini
optiatis (i.e.. beneficial reuse of the slag or ba-house dust) continue to be evaluated. If any are deemned
fI;asible. SMIC agreed to repeat the ALARA analysis with the new option incorporated into hlie comparison.

I st. n It1:lr! .SIC' is committed to decomni ission in tile Newfield site utnder -restricted release" conditions.
and t) mintiainine a 'possession only" license as one means of' enSLring the durability of institutional
conrol%. T[his approach has been deemied ALARA at a site with similar radiological and physical
chIiar actelristics as the NewI'ield site, this it is likely to be ALARf,\'orNexvi eld as vell. Nonetheless. a site-
specilic .\I ARA analysis demonstrating that further reductions in dose are unwarranted will be included
in thle re-submission of our decommissioning plan. And itf other decommissionuing alternatives appealr
f'easible. hlic%' will be included in the ALARA analysis along with Options (I). (2) and (3). described above.

3ecauts thile scope and extent of this deliverable difTfers lirom that which appears in our Action Plan. w e are
also tallkizll thiis opportunity to submit a revised Action Plan (attached). This revision incorporates thle
oulconIe o I'our discussions vithi the USN RC during our monthIlv conference calls. and it supercedes the l u lv
301" ersiOI1n in its entirety.

\' \ill continue to keep otu apprized of any other matters that mighlt impact our deconmmissioning plans.
and we \ill continue to participate in the on-goin gteleconferences and meetings with the stal1: In tile
meantime. pllease dlo not hesitate to call me at (856) 692-4200. ex. 226 il' I caln answer any questions or
pr°itlde \'ou \%ith additiotial information.

Sincerely.

David R. Smith
Radiation Safet Oil icer

cc: [ric lackson
loe [)eicle
( hlar-les L. Flarp. Esq. - Archer & Greiner
('arol D. Belrer. C.H.P. - IEM
Ken Kalman - USNRC (1lq)
Robert Johnson - USNRC (-lq)
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lilASEl) APP'ROACl TI O DI) REW\'ISION
\ction Pl .1l ad C(otillitilleunt D)ates

\ I., 1 . 2'0!0

C

Item Ni. Action Start l)ate D)ue l)Dte C1urrenCilt Statu1s

I Select tihe PelIerred decommissioni ng approach 05/01/103 OS/31103 Complete

2 Meet with Newlield Mvavor an(l City Council to provide prelminmar\ inltormation and 05116/03 06/06/03 Complete
solicit input oil members ol a Site-Specific Advisory Board (SSA13). (Members mav
include bu( are not limited to Citv Council members. immediate nei-lbors ol SMC. and
other bornoub 'county/statc!federal slakcholders.)

3 Designate date/time/location for first meeting between potential SSA1 members and 06/09/03 07/01/03 Complete
SMC technical and management personnel. The purpose of tlhe meeting wi'ill be to
present the preferred decommissioning approach. a listing of issues yet to be resolved.
the role oflthe SSAB in the decommissioning planning process. howv information wvill be
communicated to SSAB members. and a suggested (planned and periodic) meeting
schedule.

4 Forward invitations to potential SSAB members to attend first meeting with SMC 06/16/03 07/01/03 Complete
personnel.

5 Meet with SSA13. Basedl on discussions. conclusions and agrecments reached during the 06/23/03I 08/15/03 Complete
neting. linalize tile prererred decommissioning approach and prepare a communit
involvement progranm plan.

6 Prepare an AL.ARA analysis demonstrating tile effectiveness. implemenntability and cost 07/31/03 08/29/03 Complete
ofite plreferred decommissioning approach as compaled to alternative approaches.

7 Provide tile USNRC with the preferred decommissioning approach. its basis. and a 07/3 1/03 08/29/03 Complete
sumimiarv olfSSAB feedback to tile USNRC.

S Receive writlen USNRC concuIrrence wvith the preferred approach rBD TBD Open

9 Comilplete input parameter selection anld sensitivity analysis for dlose model ing ol the TBD 30 days after Open
prellerred decommissioning approach and forward same to the USNRC. completion of Item S

I( Receive wriltten USNRC concurrence vith tile parameter selection. rBD TBD Open

11 Upilat previouts elIviroln1entaill assessmleCtIs, as necessary and submit preliminiary drall I BD 30 days after Open
to ile UJSNRC ltr comipleteness review. completion of Item

10

1 2 Receive w-rtitten UJSNRC statement ofeconpleteness of the environmental assessmlentl. TB D TBD - Oe
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lic No ciohI Shirt Daite D Iue Dateo C~taal~ll Status

1... A ',\. \ ig,,,, ... .. .. ... 1,I ,.. . (,alw,-

will<pIltiol l Iliem

| 4 Respond l o comments on the revised decomisissioning planl. TB R) TBD opell

| 1 I mnplement approved dctcommissionin± plan on the schedule SlIomonI thereill. T13D rB D Open

( ( (
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;. .:. .UNITED-STATES :..
-NUCLEAR REGULATORY COMMISSION.

WASHINGTON, DC. 20555-0001*

January,28, 2005:.-

Mr. Jilt Lipoti Ph, D. Assistant Director
a on rotecto a rs e ft. Pro jramS

New- 'er. y Department 6?f Environmentaf. Protection

Trenton, NJ0625-0415

SUBJECT.: . U .S. NUCLEAR EGULATORY COMMISSION (NRC) S TAFF RRESPONSE.TO
NEW JERSEY..DEPARTMENT OFENVIRONMENTAL PROTECTION ET-TER
DATED ECEMBER-.It A6. . .hEI L LO:: 0 I H. 2;.: L

.:r .Dr. ' MjRGIC (SMO) S1TE INANEWfIELD NEW JERSEY:

; .: .. . -Dbar Dr. I:Upoti: : . *

: am responding to your Dooomber 6, 2004.' letter to. Samuel J. Colirs. .Regional Administralor'
ofti6 U.S6. clacRegulhtdiyComriission'(NRC Region iofficd r6 rdie g 'th Shieid lIo"

laUrgicaNeid NewJery. Piease note tnat tis respons - ;

.' has been trarisferred tero to tho Division of Waste Managem .t and Environrjkntai rote~tion
(DW MEO) in:NRC Ioa'duarters1 becau NR'C 'sdecommissioning program icr.mranaged in ith.-.

- DWMEP becmmissionI ig.Direcorato an includd s pr6ject c 'rsight of the SM site..

Your letter expressed cofideirns with how SMC' is'implenienting the requiremellt ol10 CFR
..:'20. 1403 to seek advkce mrom affecied panies regarding the use of Ins'iutional contro so .

-''* .restrict si'tese -Yoi.oted that SCs'use ;6f the Site Speciic Advis6ry Board (SSAB) waS

.notconsistent with NJRC uidance and was noi eifective.* Th' us' of an SSAB is one.
accepr ai iiue that i licensee and to obaira-advice.
A lthou'h We: ve provided guidancejo lieirlsees on seeki ice fr fifec . prties; theo .
.. .... i. ft oidsd flbiiity-f.rp9- irtplem'ntng t e guid en:e as. i!ng asitme - h.
'' :: requfr t of. 1 Q CF 20. 1463.' :SMC, therelore, is. resporisible for the elf &tlveness oii
'seekingadvice iromafectted paries and docurnnting th'e esults in the bo'omririisloning Plan

Pt P) for RCi's revteW:.-:- . .

We ':envision 'he licensea's fnvoivement w.ilh its' ffocted. parties as an iteratiyv process of
. ., inforrmirgand rekingadvi sttirg iary at a gen'era leve lnd then beortiin; or d'e'taile-d

....-':as. speifi plas andanas6 aredevelope'd. We expect SMC to provide information about..
* c.potenbialap, ac.cormrmensurat6 w'iTb' its e g iplanning' othqte a fctd pa's
c . 'provide adve. atagnraerel livol. For e xampie qlualtative disctilssions ot potentia Osite:.
*: aCC .en use resirictions and how they could, hiininata exposure pathways f.r specific
rad inu -ds woIldpiide usetul risk insights tar affected parties to understnrid and ciscuss

;befoe dose assessmentsare. completed Preiminary resultso dose assessments al so u

be dlscusedi This process for obtalning advice oan continue as more dttaied plans arid
;anlyea'es developedby SMCfor clusion in nubmittal 1 it DP:.- Thon, affeote ar. can
.. provde more detaled commenfs to SMC and when the DP becomres'a'vailable to. NRC

'. .. . .. N; ''. ' -.. ' '...........................................K>;
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J. Lipoli 2

K <:.> .Your letter also noted specdni concernswith NRC's implernentetlon of the regulaons the
:.scenarlos that are' being addressed i'd the 'ue f iristituttiiml conlrobs AlthougM h NRC has.

.already.respondebd to similar concerns raised inthe letter from NOW Jersey officals about tI
.'i.iconsetermninaiion'rule ratrictgd e optionand th .long termr o rtrrl lc we ! ould: like .io
,meetp w.th you in New Jerseytodiscuss yu 'n 1iecdiic r. . . . ..conc.rn

'MOO you . *-dion..:fp 1 -**

.. ;''.''Gleas contact Mr.en KaPnr jt ii6rfor rthe MC :site it you 'w'h to:
arrange -. m.ooing .date; prif Jyou ve ihy furt ier que&ions bn this .rntter. He can be 're 'hed.

*. . :. by telophon o at c l !41j5- 4 6 o.r n em it ..................... kk n : ~v.. :: : : .. ., , : ,*

4Dk~6il arteik M cglori.DeuyOr~

DiVisiocniol Wat .agif
;.t' ;; . ' '' . '.' : ': .: ;,' and Envrniroirrentnl Protection ................... : .,.::.

Office u1 Nuclear- aterial Safety
: . ' . I ' . nd Safeguards

: -' 'cc ShieldaIloy Service I~st:..' .: .. : .' ' .'': . -' .. ' '' .'' . ,
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Sh)Ieldail.oy Metllburdical Corporationj Se'rVice List,

cc:. .

Davi Smith

ShietdaUoyM tallu&gic Carporation

14 Wet~Boevard

Ne6fietd; NJ. 08344-0768.-:-'-

--Eiic'J8CKrson;Teskient
ahllcdaflM'M M~furg~cal Corporation

AluMinum Produtis &~ Powders Divlsion

Jdl LUpoli. Ph0Asilafit Drco

Prevent'ioni Programs.
-New Jar~& Departri-eht o

~nvironmien~tal Protoctidn

Tt~renton, NJ :08626-O 5

0onna.GaftfinCseMnae
NwJroyj Depp nmeit. of'.J

Eniviro~iiontaIW Pr O t ect iion
-Bureau of 'CaoMnemn
P ...BoxO02O.-

-Trenton. NJ:O65.Q028:...

Trevor Andersont
,Emorgenc and Aremj~ial Response .

Division:
New JereyFlemed0iqtion'Br'nch"--

80 Brawy19 l~oor,
No \orklNY-10007 1866.
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Slii-;idaliioy I'ieial~ur.g-cal 'Corporationl''
Pt.O. Bcx 7. S

Re~: Site Sprecific Adv-isory Boasxd
Minutes of the Novenmber , 2004 Meeting

Newfield Borough, Gloucester County

D. ar Mlr. Smith:

*T;e Nev.w Jersey Deparlumni of Enviriaiental Ptotwccion (NJ DEP) -s in rcceipt of the rrminutes (-,
the Novemnhber 5, 2004 Site-Specific Advisory board (SSAB) meeting dated Noveniber 15, 2004.

;poi; review, NJDEP hw; thie fowin. commients. Many of these coniments are also re.lected in.
DEI'll's rlesi)oses s:)n1 the iiiput Forml v.;hih wn.s submitted to SMC under separate cover-

I. 1Discussion, page 1, paragraph 2-

1nu minhutes shall reftect iliat the 05 ;miilion dollaas i. financial assurance cited by SI tor i.'
Long Tern Control License is actually colmpsedi of two separate parts which were established
in accordance with paragraph 16 of the March) 26, 1997 Bainkruptcy Settlement Agreement, not
in accordance with 10 CFR20.1403(c) for license termination under restricted conditions. The
two parts include:

* A $750,000 trust account for thc benefit of tle United Stated Nuclear Regulatolry
Commission (USNRC)

• A $4.25 million dollar iYrevocable s!y ' t .:er sredi; *5 tL; '0tlei1i ur iDEP and iit

United Stated Environmental Protection Agency (USEPA)

This information should have been provided to the SSAB to assist in answering the question On

the Input Form regarding SMC's ability to provide sufficient financial assurance to enable an
independent third party to assume responsibility for control and maintenance of the site.

2. Discussion, page 1, paragraph 3

Tihe liciLntes shall state whly tile "follow-up telephone calls with USNRC" were not announced
and accessiblc to the public.

SN!C SSAlt ! 1 -5-I'4
NrWe .i sty is an F11l Q;'. Opp*lsuili!yj dPflptofir

Rrrtcle.I Pa.per



aiso : flect SMIC's response, t'fai USNRC was not specifically invited to the meelr I k.asi:
rrote that the Inceting minutes for the Seplember 20, 2003 SSAB meetirng indicat;.i such ..n
invitation would be made.

'. Page 3. Action iteris

There is no mention in th eninutes ifanother SSAB will be scheduled. The minuics mnust
specifically :state x-Aither additional SSAB meetings are to be schedulbd or if the November '5,
2004 meeting (and the complet;d Input Formis) represents the end of the public input for this
phase of the decommiissioni:ng process. See also Comment No. 3, above.

If you have any questions regarding this letter please contact me at (609) 633-1494.

Sincerely,

Donna L. Gaffiian, Case M-anager
Bureau of Case Management

C: SSAB members (attached list)
Senator Fr(l I i. Maiudden
Parricia Gardner, NJDEP/BER
Trevor.Ar)ndersoi!. USEPA
Councilman James MAilton
`Newfield Borough Clerk Toni Van Camp
Kenneth Kalmain, USNRC
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November 29.2004

D.avid R. Sinith
Director of Environmental Services
Shieldalloy Metallurgical Corporation
P.O. Box 768
Newfield, NJ 08344

Re: Site Specific Advisory Board
Input Formi
Shieldalloy Metallurgical Corporation
Newfield Borough, Gloucester County

Dear Mr. Smith:

Enclosed please find the Site Specific Advisory Board Input Form for the Shieldalloy
Metallurgical Corporation (SMC) Site completed by the New Jersey Department of
Environmental Protection (NJDEP). The Input Form wvas disimibuted at 'he November 5,
2004 Site Specific Advisory Board. SMC iequested that the fonmn be completed at
submitted by November 30, 2004. As you will see by NJDEf''s responses, we dlo not believe
that SNIC's proposed financial assurance nor institutional controls are sufficient for the
proposed Long Term Control License.

If you have any questions regarding this letter please contact me at (609) 633-1494.

Sincerely,

Dorna L. Gaflfian, Case Manager

Enclosure

C: SSAB members (attached list)
Senator Fred IH. Madden
Patricia Gardnem; NJDEP/BER
Trevor Anderson, USEPA
Councilman Jame:s Mliltoi)
Newfield Borough Clerk Toni Van Camp
Kemneth Kahnati, USNRC

i;, -. ' ersef i5 .; rf ll Ezpta! ' Opp :tw.iy :h .; E ',!,'I
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SS-Il Nlemnbers:

MNslayor Richard Westergaard
Councilwoman Linda Grauman
Ms. Loretta Williams
Myls. Janet Magliocco
Mr. Thomas Daily
Mr. George R. Sartorio, City of Vineland Health Department .. :.

Mr. James Woods, Gloucester County Department of Health
Mr. Charles L. Harp, Jr., Esq., Archer & Greiner
Carol D. Berger, Integrated Environmental Management, Inc.

.. �. .



SITE SPECIFIC AD)VISORY BOARD
Shicidalloy Metallurgical Corporation

Input Form

This form has been designed to facilitate your input to the Shieldalloy Metallurgical Corporation
(SMC) decommissioning process. Kindly complete the form to the best of your ability and return
it to SMC at the following address:

David R. Smith
Shieldalloy Metallurgical Corporation

35 West Boulevard. PO Box 76S
NewfieledNJ 08344

Thie forms must be received by November 30. 2004 in order ror your input to be captured in the site-
wide decolilmilissiolling planl. We will attemipt to but cannot guarantee inclusion of later submittals.

Inl comrrpletin, the form, the `'ollowing definitions nnay be of use to you:

Financial Assurance - A means of demonstrating that SMC possesses the necessary
funds to cover the estimated costs of conducting all licensed activities at tile site once
the decommissioning plan has been implemented.

Institutional Control - A program to physicall control access to the SMlC site after
implementation of the decommissioning plan. The institutional control program for
the site includes the maintenance of a "Loner Term, Control" license, an
environmental monitoring and maintenance program, periodic surveillance, and other
requirements to be specified in the decommissioning plan. It also includes funds
sufficient to cover the costs for these activities.

Toial Effective Dose Equivalent (TEDE) - The sum of the radiation dose from
external exposure (i.e., from sources outside of tile body) awi f:rom minternal exposure
(i.e.. from sources taken into the body by inhialation, ingestion. etc.).

Your input is important to us and we appreciate Your time in completing this form and returning it
to us. We will be taking your input into account in the preparation of our decommissioning plan.
We encourage you to review the plan once 'it is prepared and provide us with any comments you
might have at that time. Other opportunities to provide feedback to SMIC throughout the
decommissionin- process will be described in the plan.
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SITE SPECIFIC ADVISORY BOARD
Shieldalloy IMetallurgical Corporation

Input Form

NJDEP's responses:

1. Do the institutional controls proposed by Shieldalloy Metallurgical
Corporation (SMQ provide reasonable assurance that an average member of the
public will not incur a radiation dose in excess of 25 millirem' Total Effective Dose
Equivalent (TEDE)?

The New Jersey Department of Environmental Protection (NJDEP) does not have
sufficient information on which to base a response.' The characterization of the slag and
baghouse dust pile wvas not provided to the Site Specific Advisory Board (SSAB), nor
was the engineering design'of the cap.

2. Do you believe the institutional controls will be enforceable?

No. There has been no demonstration that the institutional controls proposed will be
enforceable for the time period necessary, basically in perpetuity. The United States
Nuclear Regulatory Commission's (USNRC)'own regulations under 10 CFR'Part 61.59
state that institutional controls may not be relied on for more than 100 years.

3. Do you believe the institutional controls will not impose undue burdens on
the local community or other affected parties?

No. The institutional controls may wvell prevent the development of the rest of the SMC
site, as wvel! as surrounding properties. The NJDEP believes this presents an undue
burden onithe"local and neighboring communities'.

4. Do you believe SMC can provide sufficient financial assurance to enable an
independent third party to assume responsibility for control and maintenance of the
site?

No. Shod appears to be downsizing this operation. There is no value to the property
with the slag pile present, only liability, possiblyinthe hundredsofniillionsofdollars
appears that SMC is seeking the Long Term Control (LTC) option only' to continue
operating the facility for as long as SMC can profit from it. If SMC 'cannot profit from'
this operation,;abandonmentofall radioactively-contaminated materials appears likely.

Also, SMC states that it currently has posted $5 million dollars in fina'ncial assuranc efor
addressing the USNRC regulated inaterials on' the site. This amount was not posted in
accordance with 10 CFR 20.1403(c) for license termination under restricted conditions,
but rather in accordance with paragraph 16 of the March 26, 1997 Bankruptcy Settlement
Agreement. This amoiint was posted as a "Predetermined Cost" in bankruptcy
negotiations based on licensing issues rekvaiat' at that time and was not based on SMC's



and USNRC's current proposal for a LTC license. It is impossible for NJDEP to know if
this amount will be sufficient for the current proposal since very few details have been
made available to the SSAB.

:5. In its decommissioning plan, SMC must present an assessment of the
radiation dose potential associated with its planned decommissioning option for the
following population groups: (1) on-site workers that do not have access to the
capped area; (2) on-site workers that perform routine maintenance and inspection
of the capped area; (3) trespassers; and (4) the nearest off-site resident. Are there
other population groups that you think should be included in the dose assessment
process?

Yes. According to the October 7, 2004 letter to Kenneth Kalman of the USNRC from
SMC, the trespasser scenario means recreational, casual visitors, or hunters. While
NJDEP agrees that the resident farmer scenario is not realistic because a house cannot be
placed directly on top of the slag pile, we believe that a more conservative realistic
scenario should be assessed, namely a future resident who uses crushed slag as fill under
a house. We believe this is certainly realistic, given the fact that it was done by SMC at
this site, even having full knowledge of the radioactive content of the material. NJDEP
also believes that the nearest resident scenario should assume that the house is built next
to the slag pile and that the engineering controls degrade and completely fail over time
(see Comment No. 6 under Additional Concerns, below).

Additional Concerns:

1. NJDP is on record with the USNRC opposing the issuance of the first Long
Term Control license in the country based on both administrative and technical concerns.
Please refer to the attached letter dated June 25, 2004 from NJDEP Commissioner
Bradley M. Campbell, to USNRC Chairman Nils J. Diaz for details. The information that
has been provided to the SSAB to date has not changed NJDEP's position regarding
issuance of a Long Term Control license to SMC.

2. The statement made by SMN/C at the November 5, 2004 Site Specific Advisory
Board meeting that one of the reasons SMC does not consider disposal of the slag pile a
viable option is because of liability issues, such as the possibility that the material would
have to be sent back to Newfield from Envirocare of Utah. Subsequent to the meetin ,,
NJDEP spoke with Envirocare of Utah, who explained that this requirement is just an
extension of the USNRC "cradle-to-grave" policy. Every generator of radioactive waste
is responsible for the waste that it generates forever. This is a standard part of the
contract that every Envirocare client must sign before they will accept the waste. NJDEP
has dealt with numerous cleanups across the State with responsible parties ranging from
private companies to the United States government. This issue has never been brought
up as a reason to abandon disposal as an option.

3. The SSAB does not seem to be functioning as the regulatory framework suggests.
Namely, NUREG 1757, Volume 1, Chapter 17 states that the SSAB should elect a



chairperson and adopt a charter and operating procedure. This was not done. The
minutes of previous meetings reflect that SMC or its representatives have driven the

K> discussion. Basic radiation protection principles were discussed at two SSAB meetings
(which were necessary), but little discussion on specifics of the dose assessments or
financial assurance was presented. According to NUREG 1757 the licensee is supposed
to provide the SSAB with licensee studies and analyses that are pertinent to the
decommissioning. The SSAB does not have the dose assessment or the 1996 Draft
Environmental Impact Statement for the SMC site in Cambridge, OH that is supposed to
contain the ALARA analysis that the USNRC is allowing to be used at this site. The
SSAB should also have been provided with the thermoluminescent dosirieter (TLD) data
from the fenceline near the slag pile. This wvould at least provide a point of reference
when discussing regulatory dose limits. The SSAB has no documentation on financial
assurance, only the total amount that SMC says is available. The work of the SSAB
cannot be considered complete until these documents are distributed and a discussion is
held among the members. . '

4. The cover page to this Input Form states that the form must be completed by
November 30 in order for the SSAB input to be captured in the site-wide
decommissioning plan. It then states that these concerns will be addressed in the
Decommissioning Plan. Is this the final input on the question of institutional controls and
financial assurance? If it is going to be included in the decommissioningplan then we
assume this is the input that the USNRC is going to evaluate against their regulations.
NJDEP believes that the SSAB should work to provide a consensus opinion to SMC. It
is difficult for this to happen based on the way the SSAB meetings are currently being

K..' conducted.

5. When discussing institutional controls 'at the SSAB, SMC states that the controls
will need to be relied on for 1000 years. Tlisiteems inappropriate giv'en'the half-life of
the material that will be remaining at the site and the exposure rates' when the engineering
controls fail.

6. A copy ofSMC's October 7,2004 letter to Kenneth Kalman of the USNRC was
provided to SSAB members at the November 5, 2004 meeting. NJDEP has concerns
regarding item number 3 under Dose Modeling. The USNRC is allowing SMC to
assume that engineering controls mray or may'not fail once institutional contiols fail, or
their effectiveness may degrade over time. -Since >we know this material will bv pr.e:et i±l

perpetuity, NJDEP believes it issafe to assume that eventually there will be neither
institutional nor engineering controls present. We understand that sometimes a
degradation of engineering controls may be considered more conservative because
erosion usually occurs irregularly, which ma'y focus dtlie flow and allow contamination to.
be channeled and concentrated at a particular-iocation', referred to as the6"bathtub effect."
According to SMC,' the type of mael present at this site is not re'adily soluble, so this
type of degradation of engineering controls 'would not be considered cbonse'rvative'in our
view. NJDEP believes that all scenarios should be assessed based on the failure of both
institutional and engineering controls.
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June 25, 2004

Honorable Nils J. Diaz
Chairman, Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Chairman Diaz:

I am writing to express my deep concmrn regarding the US Nuclear Regulatory Comnlmissiores
(NRC) intent to pursue a Long Term Control (LTC), possession only, license for Shieldalloy
Metallurgical Corporation (SMC).

The April 15, 2004 "NRC Interim Guidance for a Long-Tern Control Possession Only License
at the Shieldalloy Newfield Site" states that "The staff expects that lessons learned from this
project will be useful for eventually preparing draft regulatory guidance for public comment...
In effect, the NRC is proposing to use New Jersey as a testing ground for an untried and possibly
ill-conceived NRC policy.

That experiment would essentially create a low-level radioactive waste disposal facility in NewN
Jersey. Just a short time ago, New Jersey worked very hard to interest a community within tile
state in becoming a volunteer host for a low-level radioactive waste site. Even large monetary
incentives were not enough to persuade any community to host such a site. I do not believe that
our residents will be any more willing to accept a low-level radioactive waste site in the guise of
an LTC site arriving through the back door.

The NRC has announced a "public meeting" on the proposed LTC on June 29 in Rockville,
Maryland. On behalf of the public who will be interested and affected by your decisions in this
matter, I ask that the location be changed to Newfield or some nearby location to allow them to
participate in the meeting. Participation by telephone conference is not a true substitute for
enabling residents to be present when a regulatory agAncy anniets li.ens1e are discussing leaving
a large pile of radioactive material in a residential neighborhood for an unspecified time period.

The SMC site is home to some 28,000 cubic meters cubic yards of radioactively contaminated
ferrocolumbian slag and 20,000 cubic meters of baghouse dust. Smaller piles of soils and debris
bring the total volume of radioactively contaminated materials to 57,000 cubic meters. This
large an amount of material should be disposed of in an environmentally responsible manner, not
left for an indeterminate time, possibly even for future generations.

The volume and physical characteristics of the material raise concerns regarding the stabilization
of the material when it is consolidated. An environmentally robust monitoring program will be

.Venv Jersey is tat Equgil ()Op'rm:Ini; Eniipl.ver
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iveeded to ensure that chemical and radiological contaminants do not migrate off site. -The very
general discussion ofmonoitoring requirements contained in the interim guidance do not engender
a feeling of confidence that the public health and the enviromnent wvill be properly protected.

The NHRC is also proposing to allow much greater exposure to radiation if all controls at the site
fail than would be allowed under New Jersey's rules. The NRC would penrnit an "all controls
fail" annual effective dose equivalent of 500 millirem per year while New Jersey's is 100

millirem per year. I strongly believe that the State's more stringent standard is necessary to
protect public health and the environment.

There are human and social factors to be considered when delaying the decommissioning of
radiologically contaminated sites. Safety practices may decline as a result of the attrition of key
personnel. Management interest in an LTC site will be less than if the site were in operating or
in active decommissioning. Bankruptcy, corporate takeover or other unforeseen business
changes could negatively impact safcty at an LTC site. We do not see these concerns as
adequately addressed in the guidance document.

I look forvard to your actions to address our concerns.

Sincerely,

Biadl ;v M l. dCk)pbcll
Commissioner



SITE SPECIFIC AD\'ISOIR BOA RI)
Shitel(dlov Mcts tliil- gica;l Corporationl

Minutes of the Sepictmber 21. 20(01 Mieceting

SSABJ Members in Attcndancc:
David R. Sin ilb - SMC reprcsentative
C. LeC Harp. Esq. - Archer & Greiner (facilitator)
Carol D. Bcrger. C.H.P. - Intigr'tcd Environmental Mana-cment, Inc. (radiological consultant to SMC)
Lorctta Williams - Ncwficld rcsident. public school cinplovce and planning board membcr
Donna L. G:afrln-ai - NJDEP Burcau of Federal Casc Mana-icmei rcpr-cscntative
Jcnnv Goodman - NJDEP Bturcau of Environmental Radiation rcprcscnlativc
Linda Graumann - Ncwicld rcsidcnt and Ncwfield Councilwoman
(sce Attachment I for the sign-in shect)

Visitors itnd Others in Attcndancc:
Jean Oliva - TRC Environmncntal Corporation (environmcntal consultant to SMC)
Joscph Dic;,l - Vice President & Gcncral Manager. Shicidalloy Mctallurgical Corporation
Dan Gillen - USNRC HQ
Maric liller - USNRC Rc-ion I
Maijioric McLaughlin - USNRC Rc-ion I
Othersas showni in Altachincnit I

Di.scussion:
Atlachlimcn 2 contains a copy of hacigenda handed oul it [ulie meetin;,. Attachment 3 contains tIlC mecting Ira nscript.

Action Itenms nd ResponsiblIc Individuals:
Preparc and distribute minutes of the Scptcmber 21. 2005 SSAB ineting, (David Smiith ind C'arol Bcrgcr)
Lainchl thc SMIC Dccoinmissionim, WVeb Site (David Smith)

Post the preliminary cost estimates ror the LTC and the LT options on the web site (Jean Oliva)

Post the SSAB Input Form on tlihe mcb site (Carol Bergcr)

Placc SSAB Mecling Sign-In ShCCI and thc SSAB Input Forms into the repository (David Smith)

Complica and return SSAB Input Forms lo D'avid Smith (all n1cmlbcrs of tlie SSAB)

Notify the SSAB wlicn Rev. I of the Deconmmissionin-, Plan is ax-iilablc on the wcb site and in thec repositor (Davxid
Smill')

Additimnal i\ cut ings:
It waIs the consensus of lte SSAB that another micctiin- was not neccssanr beforc Rev. I ofthlc Decommissioning Pla,
is submitted to USNRC. Another muccting wvill be sclhcdiilcd once Iltc Plan has been released and rcviewd by thc
membership. if requested.

I
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SITE SPECIFIC AI)VISORY BOARD
Sbiddlelmls.hc~lll cl Coroarzg-tion

SSAB ;%eceiini (0pcu lo thie Public)
Scpicibcr 21. 20)05 - 6:30 p.mn.

NVelconic ........................................................................- C. L. Harp

Rcvicw and approval of minutes from previous SSAB mIeetilgt ................................ C. L. Harp

Purpose of SSAB ................................................................. C. L. Harp

Background Information ............................................................ D R. Smitl

Rcviev of ne/aidditional infonuafion since last SSAB mcculinl ............................. D. R. Smiilt

Sunim arand revicw of Pcnding Activilics ................................ *-. D. R. Smilli

Sumian' or Post-Plan Submission Activities and Scheduile .D.................................. D Gillen

SSAB input cpture ................................................................ C. L. Harp

SSAB Opcn Discussion . ............................................................ C L. Harp

Atidicctie Q(icshions .C. L. *-**********............p................................ C- L. Harp

Adjorni
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MilR. II ARP: Okay. everybody. We're
*oine to start thc mcezir.g right now. AnId I
wanted to let the public who hasn't been here
before know wvhat wvere doing and what the process
is. This is a meeting of the Site Specific
Advisory Board of Shieldalloy Metalluirgical
Corporation in connection with a decommissioriing
plan to bc submitted or pending in part before the
United States Nuclear Reeulatorv Commission.

Part ofthc rules of thc Coimmission
require that this kind of body be set up in
order to gain input for a fewv specific
questions about the decommissioning plan.
And this is actually the fourth meeting of
this committee: The first one %"as in Auoust
of 2O003.

We are going to conduct a meetin- here
among the Board members. The Board members will
be asked to introduce themselves so you wvill all
know who they are. And when we finish, 'xevl open
this for comments and question's from the floor.
There will also be an opportunity for comments on
Shieldalloy's website, which is written down up
here behind me. It's vwww.Shieldalloy.com. And
there's a whole sub-page there for the
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NIS. \'ll,l.IA\lS: LIo'rtta Willijms. I'm 1a
member the Planing/Zun ing Board oit'he
Borough olNewfiaeld.

NR. I IARI: I)avid Smith?
NIR. SNiTI1I: )avc Smiith. I'm director of

Environmental Services and the radiation safety
officer for Shieldallov.

MlR. IRP: And in thc back, Rick?
MR. WESTERGAARD: Rick Westcrgnard. I'm

the Nlayor of the town.

NMR. HARP: I-Ic's also a member of the
Board. although he's sitting back thcre.
And Ve'll have another person up here
momentarily whose name is Jean Oliva, 0-I-i-v-a,
from ARC Corporation. And they're an
environmental consultant advisor to Shieldalloy
Metallurgical Corporation. So that's everybody
from the Board %% ho's here tonihlit. Our first
order of business has to do with the minutes.

MR. SNIITI 1: And she has them. Jean has
them.

MR. I IARI': Oh, Jean has them. So we'll
defer till a later time. I should say that

my iname. by the w:ty. is l.ec I-larp. I'm an
attorncy f'or the company, but I'm acting as
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decommimssionine effort.
So %without Iurther ado. I'm uoinl to

start the meeting by asking people on the
Advisory Board to introduce themselves. And
I'll start with the lady on my richt. For
the court reporter's benclit and public,
could you speak up?

MIS. BERGER: Okay. My name is Carol
Berger. I'm with Interated Environmental
Mana cement. and I am a radiolocical consultant to
ShiClkall 1oy.

MR. HIARP: And on her rieht is, Linda?
MIS. GRA\UMIANN: Linda Graumann. And I'm

a councilwoman with the Borouch 6ifNewfield.

MIR. I4ARIP: All rihlt. And --
MIS. GOODMAN: I'm Jennv Goodman. I work

for the New Jersey Department or
Environmenial Protection in the Bureau of
Environmental Radiation.

MIR. FIARI': Antd Donna?
NIS. GAI-17C;AN: Donna Gafliuan. I also

wvork with thc I)cpartnient of Enviromirrewl:al
Protection. I work on the overall Cleanup
of IItI, sile.

NIR. I IA\RI': ()kAl!. \tl A .tLrtita?
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facilitator of these mectines. And the main
purpose of the SSAB is to give input on a fewv
specific questions as to the decotnmissioning
plan.

\'ery briefly -- and I'm speaking now to
the Board, but also to the public, so you know
what we're talkinQ about -- Shieldalloy has a
series ol'slag piles in the backl of this
property. And they have radioactive materials in
them; fairly low level. And the plan is what to
do vith them, because Shicidallov no longer
manufactures product using the materials that

oenerated those byproducts. The decommissioning
plan that Shieldailoy proposes is to obtain a
perpetual possession only license for the NRC, and

to reconfigure the slag piles into a single pile
that you can hear more detail about that will be
eowineered and contoured.

And the plan also calls for financial
assurance for the maintenance and monitorine of
that pile for a thousand years. The purpose of it

is to make sure that no niember of the affecied
group). potentially afrected group -- you will hear
mo:re ahbout that -- receives a dose in excess of-2
nilliricns per mainlsn above hackground.

DEIGNAN & 13A~ lEM AN
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Nlow. aII o thIIis %%il I her all tI 'st-ile
rather voluminous presentations it) hie N'RC. And
the NRC has its ol n proceduIfres lir revie% inc

that So we're prctty much at an early stage ol
that. I negkceted to say earlier that we have

with us tonight Daniel Gillen. G-i-l-l-e-n, Irom
the U.S. NRC, who will explain the timetable. the

processes and the steps that lollowv once we submit
the decommissioning plan in all its many parts.

So the purpose of the SSA 13, as I said,
is to address ccrtain questions. We've had

earlier sessions that talked about that, and

"e have some more information to present to

this Board tonight that deal with the issues
that the SSAB is supposed to be addressing.

I'd like to turn to Mr. Smith just for a
little bit of where we are with documentation

to the -- that's been submitted to the NRC
and what's been put in the --

UNIDENTIFIED SPEAKER: Could you speak
louder, please? We can't hear you in the

back.
MIR. IIARP: Yes. Okay. David Smith, I'm

going to ask to tell everybody where we are with
the documents that have been produced and are
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availkable. They'll keep everyone apprised olf tle
diflerent progress thiat's be ii miade with this
project.

And what wve're looking to do is we're on
targel to submit our decommissioning plan in
October of this year. And that will still be
consistent with what NRC's expectations for
this submittal date was. We've been Wvorkin-,
in close coordination with NRC in a very

complex type of decommissioning where we're
trying to decoinmission part of the site for
unrestricted use. In other words, it can be
utilized for industrial purposes. And then
the other part where the slag pile is will be
a restricted release, where they'll have
engineering controls; the cap, engineering
design cap, with a fence. And that will also
be overseen by institutional controls, wvhich
will be thle long-terrm control license. which
we will possess or apply for and get from
NRC.

NRC wvill then conduct annual reviews.
And I believe on a five-year renewal will
apply, and the license hopefully will be
reissued on a five-year basis. That's about
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about to be produced. So..
M R. SMIITI l: We ini the last year have

been cworkine on a number of'sections of the

decommissioning plan and hI:Ive submitted dral'ts of
those chapters to NRC for their review and
comment. In April we had

submitted one on the dose modelino. And then in
July we sent in a copy of the environmental

report, the draft copy. Evervthing that wevc'
submitted so far has been draft, because this is a

work in pro-ress. We'rc contiluing to put in
calculations and information as we are cncrating
that.

And then we also have submitted the

Chapter 7, the ALARA chapter. ALARA being, As Low

As Reasonably Achievable. And it looks at the
different scenarios of possible cxposure of

different groups, residents or trespassCrs,

farmers. and such. We're -- once acain, all these
chapters have been put into the repositories over

in lihe [orough H lall. And tomorrow we're hoping to

h;te our web pate up t)r cvcry one to look at. And
we're coitne to continue It-o maintain that once %uc

put it up. and it will he updated pcriodically

xVith I hCe most Cnrrent infim.rnas:,tioll thait we hal e

Page 9

! xvhere wve arc as llar as our documents go.
2 IR. I IARIl: Nlow, one of those chapters
3 includes cost estimates and the description

4 or financial -- the financial assur.tnce for

S monitoring± and --

6 NMR. SIITH: Long-term maintenance,
7 ,XtR. I IARI': Long-term maintenance. And

8 Jean Oliva just camie in. Jean, would you
9 introduce yoursel f lor the record, piease?

10 NMS. OLIVA: My name is Jean Oliva. I'm

11 iwith 'RC i'nvironmeinial Corporation.
12 MR. I IARV: And your compapny is
13 responsible for developing the cost estimate

14 for the cap, and so forth?
15 NIS. OLIVA: Yes. we are.
16 1MR. IIARP: I'd like to submit-- or not

i7 submit, but circulate to the Board -

18 UiNIDENTIFIED SPEAKER: Would you spelk a
19 little louder, please? I can't hear you.

20 NM. IRIARP: I'm sorry. I'm sorry. I'll

21 dol my best. W\e have here cost CStintlteS lf r
22 the building oflthis cap and the land -- the
2 slage pile recon figniration, plus maintenattce

24 and lonLtr-term couss. And I was abllouit it

2 5 cirr t lt e t hat t o in e nnbcrs ' the I'.o rdt mIl.

1) 1iCNA N & I. IATI. :akIA.-\
(S56) 547-2565
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%C c halve extra copies frr the public, too. and
ask Jeai Uliva to explain how these were
arrived at. So I'll keep one and ask you to
pass the rest of them around. And please,
IPm sorry if my voice Fails. I haven't had
any dinner tonight. I'm an old guy.

UNIDENTIFIEDSPEAKER: We'reall in the
same boat. We're all in the same boat.

NIR. HARP: So just let me Know iryou
can't hear me. and I'll try to keep it up.'

MS. OLIVA: Forthe on-site
stabilization action, the costs include the costs
oFmobilization and preparing the site for
construction. And we estimate that at SS0,000.
Cap construction itself will include the
implementation of dust controls. Monitoring: The
consolidation of the materials into a single
pile. Preparation of that pile for capping. The
construction of the cap, which will include both
soil, flares. and a geomembrane. The
characterization of soil in the adjacent area of
the storage pile. Because some of the materials
will be moved to consolidate them in the capped
area. And then establishment of vegetation over
the cap. Followed by -- that cost is 2.3 million

I2

j 3
4

5
6

17

8

9
10

11
12
13
14
15
1 6
17
1 8
1 9
20
21
22
23
24
25

?aje 1 2

IR. IIA RP: We'd likc toask Doou to hold
the questions till %ie're throughi up here.
But we will get to you. What input did the
\NRC have in some of these individual items?

MS. OLIVA: I think I mentioned discount
rates are prescribed per NRC guidance. The
continnency amount is per NRC guidance. The
fees that the NRC could charge for their
annual surveys, and also the fees every five
years for license renewal and surveys, those
are accounted for.

MR. HARP: Nowv David, I've had some
questions in the past about the nature of the
financial assurance for this. Could you tell us
what the plan proposes?

NtR. SM ITH: The plan proposes a fully-
funded trust fund to cover the cost of the
dec6nmissioning. We currently have a trust fund,
which was originally established at a hundred --

S750,000 that has grown to over a million
dollars. In addition to that, there is letters of
credit in the amount of 4.25 million dollars. And
those letters ofcredit currently are for the
benefit of US EPA and the State of Newv Jersey for
issues associated wvith tie slag pile. If the cost25
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dollars. 'rhat avould be followed by a filial Status
Survey at 5O0,000.

And then there are what we call here
implementation costs: the design, administrative
and legal costs, and the actual oversight of the
construction activities. Those total SSOO,000,
for a total for construction of about 3.2 million
dollars. Then after that, there are annual costs.
And those include visual and radiation surveys.
Maintainin-g the sitesecurity. Maintaining, the
cover. NIRC fees, which include both annual
inspections andl additional inspections and license .

fees every live years. And records retention
fees. And on an annual basis that would amount to
S19,000 per year. ,

We then expanded those out over a
thousand years, came up with a present worth
estimate, uising discount rates that are prescribed
in NRC guidance, wvhich is 3 percent and 7 percent. 1
Anti per NRC guidance, we add a contingency of 25
percent'to that total number. And that gives us a
range of 4.4 to 4.9 million dollars.

M-IR. I IARP: And the NRC -- do yotu have a
question back there?

UNIDENTIFIED SPEAKER: Yes.

Page 13

1 for the deconimissioniinle were to increase above the
2 original 7 point -- or S750,000, the agreement to
3 establish the five million dollar lump suIml of
4 financial assurance called for reducing the amount
5 that is in the possession for the state and US
6 EPA. And it would be redirected to the benefit of
7 NRC. So wvith the current cost estimates, we have
S sull'icient overall financial assurance.
95. But the other issue is the annual

10 maintenance in the monitoring, the 19,000 per
* year over a thousand vears. I believe comes

12 out to somewhere around --

13 . IS. OLIVA: Wk'ell, depending on whether
.14: you use a 3 percent or 7 percent discount
15- rate, it ranges from 277,000 to 655,000 in
16 present worth dollars.
17 M R. SM-1 ITI H: So the current --
18 MIS. OLIVA: 277,000 and 655,000.
19 MR. SMI iT I: So the ciurrent trust fund
20 -vill address that issue, and the construction of
21 the cap w-ill have to be addressed either, vou
22 know, throtulgh letters of credit or in another

Inethlod. But the plan itself c:ills for putn ing

nioneys into a trtst iluid for the fiulI a otinmt.

M R. I IA RP: R Ok va .A un quIcstionIs front the

DEG(NAN & BtATEMAN?
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Board toer either l)avid or .eall?
M1S. GRAU,\IANN: I have a qpuestion

rewarding the -- you had mentioned or somnehod% had
mentioned -- I'm sorry -- no, Dave. I think y ou
did -- that the -- every live "ears the license
has to be renewced?

MR. SMITH: Yes.
MS. GRAUNMANN: What's the criteria that

needs to be met in ordcr to have a license? To
mc, when I hear that a license has to be up for
renewal, is there the possibility that there's not
some threshold has been met, so thcrefore a
renewal of the license could be denied?

MR. SMITH: I believe the threshold is
ir we're not in compliance with the conditions of
that license and we are not taking corrective
actions, NRC could seek to not renew the -- and
take leeal action against the company.

MS. GRLAUMvtANN: And then what happens? I
mean if it's something that you're not maintaining
properly, or whatever, I mean then what? So
'ou're in violation. Then there's the poICntial
that there's something in the air that doesn't
belong there, something going into the ground that
doesn't belong there. I mean it's notiust paper
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elqtations, so to speak.
MS. WILLIAMS: What about tile Scenario

about ifthis has to be recapped sometime?
NIS. GRAUM1AN\!N: That would have to come

out of the four point --
MS. WILLIAMS: I'm asking him. I'm

sorry.
MR. SMITH: I'm sure if it had to be

recapped, it would have to come out of the trust
fund. And they would have to re -- you know, the
company would have to reestablish the fund level.

MS. WILLIAMS: What if there was a
scenario if there wvas a hurricane disaster --

UNIDENTIFIED SPEAKER: We came to a
meeting here. We can't hear you. Not a word,
what you're saying. What, you have the meeting up
there? We want to hear it, too. That's why We're
here.

MIR. IHIARP: I'll repeat her question.
UNIDENTIFIED SPEAKER: What the hell's

going on?
MIS. WILLIAM IS: I gtuess you have to have

microphones.
MIR. NESSEL: May I suggest we have the

next meeting at Borough Hall where we have
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issues. There's also issues of the maintenance of
the site. What's the position ofthe NRC at that
point?

NIR. SMITH: I believe the position of
NiRC is they would -- once you take legal action
against the company, and as wvell as take control
of the trust fund to make sure that the --

MVIS. GRLAUNIANNM: The violations are being
taken care of.

MIR. SNIITHI: Yes.
MIS. WILLIAMNIS: I have a question about

the financial assurances.

MIR. HARP: She has a question about the
financial assurances.

NIS. \VILLIANIS: There's no cost
estimates. You didn't give any cost estimates of
what this is goin, to cost over a period ofa
thousand years to possibly remove the cap and the
construction of another.

MR. SMITH: That's what we just shared
with you.

MIS. GRAUNIANNi: If I understand
correctly, the cost estimates are based on
3 percent and 7 percent, and those are
predetermined numblers that were '.iven those
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air-conditioning and a speaker system? Could we
do that next time around?

MS. WILLIAMS: What I'm saying is vou
don't have cost estimates that -- to cover costs
over a thousand years. And this particular
material stays radioactive for a thousand years.

MR. HARP: She's saying we don't have
cost estimates for over a thousand years, and this
material will stay radioactive for a thousand
years. And the response to that is?

MAIR. SIM ITHI: Trhe response to that is our
cost estimate is based on a thousand years time
period for maintenance. and our design is been
designed to address heavy severe erosion issues
and address those catastrophes that you're talking
about as far as hurricanes and such.

MIS. WILLIAMS: Hurricanes, and terroristit
possibly.

MR. HARP: She said terrorism possibly.
MIS. WILLIAMS: Also there's no liner

un(lerneath this pile to prevent any seepage frotn
-- radioactive seepa-c fiom -oing into tihe
grotindwater.

M1IR. HARP: She's savin'2 there is no
liner tinder this to prevent arny s:eepage oftin1
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radioactivitv uomin ino the Groundw a:er.
MR;. SMITH: The desimig that we've

developed is based on including a cap to prevent,
you know --

MS. WI LLIAMS: Cap over.
MR. SMITH: A cap over, to prevent

precipitation from penetrating into the pile. The
material itself, however, is not -- it's extremely
low leachability. It's not zero, but it's a verv
stable material. So nothing is reallv leaching
out of it.

MS. WILLIAMS: Where are your
leachability studies? I'd like to see your
leachability studies. I'm raising my voice. I'm
trying to make everybody hear. I'm not shouting
or anvihine.

MR. SMITH: Those are going to be part
-- you k nowv, they're part of the document that's
being prepared and going to be submitted to NRC.
But you have -- in the original Revision 0. much
of that information already exists.

MS. WILLIAMS: How long was the
leachabilitv studies done? Is how long ago?

MR. SMITH: The original ones that
Rev. 0 were based on wvere quite a few years ago.
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Gloctiester Times.
NIS. WILLIAMS: Nobody's secn that. Did

anybody see that in the Vineland paper?
UNIDENTIFIED SPEAKER:. No, ma'anr.
MR. HARP: Well, I have an Affidavit of.

Publication from the newvspaper that says it was.
So that's how we rely on that. So -- and my
office sent the notices to those two newvspapers.

MS. WVILLIAMIS: Well, as far as I'm
concerned, there's no financial assurances because
wye don't have proper cost estimates. And you
didn't even get an estimate from - did you -et an
estimate from Envirocare about off-site disposal?

MR. SMITH: We did.
* IS. WILLIAMS: Where is it?
MR. SMITH: We received a presentation

from Envirocare with -- in which they provided the
comp3ny with projected numbers or quotes. They
have asked us not to disclose that information.
We arc working with them to determine if we are
"oing to be able to provide it to NRC. But as of
right now, we are not allowed to provide that
number.

Second, in addition to that, however,
independently from the Envirocare quote, NRC did a

.4_

Page 19

We've done some this past vear. That's the work
in progress part of it, and to just substantiate
and verift the previous information w'as correct
and accurate.

NIS. WILLIAMS: WVell, another thing, this
information was -- that wvas sent to the library,
everything had blanks. I mean there wvas no
amounts. Everything -- you know, there were a lot
of blanks there. That wvasn't telling us
anvthinQ. We don't have enouoh information. We
need more information.

M R. S.M ITI 1: The documents were submitted'
to NRC in order to give them a sense and have:
their reviewv look at %vhether once we filled in
those calculations and data, would it be
acceptable for technical review.

MS. WILLIA.MS: Why wvas this meeting
held, when we weren't given the information, when

the niceine wasn't advertised in any or the
newspapers? I received written notice from you
two days ago. You're supposed to c2ive twvo-weelk
notice. The people from the state heard -- wvhat
%%as it? Eight, ninle (ays before?

NI R. -IA RI: Actually we publishcd nonice
in hot it he Vinel:an d Ri ilv Joirinai an d the

Page 21

1 quote or a cost estimate lor of lFsie removal and
2 disposal. And that number, we can share wvithl
3 you. And do we have thwart with us, or not?
4 NIS. WILLlNIS: Did they give separate
5 lor tile slag and tlhe baghouse dust? \VIs there

6 separate cost estimates lFor that? Or is it goin"
7 to be cost for the whole thin-?
8 NIR. SMITII: Envirocare presentation was
9 a lump sum number for both. It did not Zo into

10 detail.
11 IS. WVI LLIAMS: l'hey didn't separate the

12 tMO.
13 NIR. Smin T: No.
1 4 NIR. WESTEIRGAARD: Question. What's the
15 volume and the dimensions of that pile?,
156 MR. IIAR I': Thle question -- we have a
17 problem here with the document. David, you heard

1E the question?
I MNIR.SMI 'I'l: No.
2 *, MR. WI.STERGiAARI): What's the voluie and
2 thile dimensions o1 the pile-'
22 NlMR. SNIVI II: The volurm --

| -: * 1S. 0)L.I\1\: The consolidated volumile of
2 th5e pile i ill be 7(6.1t ti tcubic vards.

- . t. W I S l l R( ;AARI): Now, is the

D)EGNAN & tIA~rtENMAN
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engincerin- design Ior thv pile. is th:at
com plkle?

MR. S 11111: 'I he eneruecrine design, no.
NMR. W\ESTERGAARD: When will that be

corn pleted?
MR. SMTrI 1: Once the NRC approves it.

We wouldn't go into cngineering design package
until you have an approved plan and a license
amendment.

MR. WESTERGAARD: Who would do that?
You would brinh in a consultant to do that?

MR. SMITI 1: Yes.
MS. GAFFIGAN: Is the volumc based on

more recent surveys of the pile?
MR. IiARP: She's askinQ, is the volume

based on more recent surveys of the pile?
MR. SMITH: Yes. Because we did an

acrial fly-ovcr this past year and quantified the
materials. Because even though we haven't had
production of new slag, there's becn activities
where soils and other materials from the site have
been moved out that will be controlled in there.

UNIlDENTIFIED SPEAKER: What would vou
sav cubic yard is to --

MR. HARI': We just have to hold the
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Page 2 i I
lone-terin license --

NIS. GRAUXIAN IN: Can I ask a question,?
,MIR. HARIP: Yes. Sure.

NMS. GRAUNIANN: Do you guys need to see
this? Can I pass this around to the folks just so

they can see?

MR. SMIITH: As long as it comes
back.

NIS. GRALUMNANN: As long as it comes back
you guys can reviev this. And this is probably
like a consiriction kind of question, but why
Ms. Williams asked whiy there's no liner or
something underneath. Why not? I meain I realize
that wvould impact the cost of the construction.
But if it would give residents a better sense that
at least it was better contained, even though it's
a low leachability, wvould that be a problern?

MR. SMITH: It would -- something wve can
evaluate. But the cost wvill be substantially
increased.. Right now the design and construction,
as I understand it, is to minimize the movenment of
materials in a manner where the slopes are. vou
know, gentle enough so that the cap will not be

eroded over a thousand years. So they could be
done, but the cost wvould drive the price up

Page 23 Page 25

1 question. I'm sorry. TIhis is all Board stuff
2 now. Sorry for thc delay here. i)o vou have
3 another question, Rick?
4 MR. \VEsrERGAARD: Yes. Dave, wvhat were
5 the dimensions of the pile, the length, the wvidth,

6 and the height? Do you happen to know?
7 NMR. SMITH: I think Jean w'ill help me in
5 that. You mean once it's built?
9 MR. WESTERGAARD: Right.

10 MIR. S.MITIH: What we're proposing to be
11 built.
12 MS. OlIVA: It's roughtly a thousamnd 1ct
13 by 2)U l'eet. But it's a boomerang shape, so --

14 it's 30 feet high.
15 MR. WESTERGAARD: 1,000 by 200 by 30?
16 Is that what You said?
17 MS. OLIVA: Right. But like I said,
18 it's a boomerang shape, so that's kind of
19 misleadina. It's not a lone rectan-le.
20 MR. SMITH: I'll take this back and then
21 brine it back.
22 MS. GRAUMANN: Is that somethin- that
23 mayvbe she h::s a slide ol; an 2crial?
2 M \IR. I IARRI': While you're looking :mt that.
2 5 I wanted to *ct a little hit more detail on the
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considerably. Whether it would be -- it's
something that possibly could be looked at.

NIS. GRAUMIANN: I low much different would
the overall cap be wvith a liner versus without a
liner? I kind of get the feeling front \hat %ou

just said that that would significantly change or
alter what the outside cap would look like.

MR. SMITI-: No.
MR. HARP: You have to move all that

stulT.

IMS. GRAUNIMAN: Righst. lint that would
still be sienilicantlv less than hauiling it out of'
here, which you don't %vant to do.

MR. SMITIl: Right. I'm not sure ol'%\hat
the cost difference would be. And it's something
we can ask NRC to give us the -- to look at and
come up with.

MS5. GRAUNIANNi: And \\ho would be lookin=
into that f(or vou?

MR. SM. In I : TRC.
M1IR. II AItI1: TR C.

NIR. SM IT I: 'I he are the ones that--
1S. GRAUNANIN: Oh, the cost company.

MIR.1 I ARI: TRC 'is theileompany. Any
other questions of :he lBoamrd?

D)EGINN,\ &: BATEMvAN
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MS. WVILLIAMlS: Ihere's also scenarios it
should be expanded to like failure scenarios. such
as hurricane. Exposure should he developed for
dispersal ofradioactivity. And these scenarios
may result in and include the increase in
population densities that vill be affected at
least over the next thousand years. And they
should -- the selection, the model selection of
those modeling should be justified and include the
pros and cons of a number of available models. It
should not be limited only to the lonu-term
control option, but also include the license
termination option and maybe other scenarios.

MR. SMITH: I'm not quite clear what you
mean about the long-tern versus --

MS. WILLIAMS: That those modeling
should not be limited just to the preselected
long-term control license that this is based on.
It should also include license termination
option.

MR. SMITH: You mean moving the material
off-site?

NIS. WILLIAMIS: M.oving the material
off-site, and then the suspension of tile license
or other scenarios should be included in these
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do is look t11 the cnt.ineerini controls
disappearine- and'or the different exposure
scenarios --

MS. WILLIAMS: So a hundred millirem.
MR. SMITII: To a hundred millirem.
MiS. WILLIAMS: If Shieldalloy one day

just leaves. goes to South America or leaves the
country. there is no institutional controls unless
'we could attach your assets and make sure that
the -- whatever cost to do these things is going
to be that the NRC could actually attach your
assets in order to pay for this, in order to make
sure that financial assurances are done, and to
make sure that this is -- this procedure, you
know, proceeds. So you really have no
institutional controls under this plan. Because
we can't do that. We can't go after you and brine
you back and make You pay for this. You could
skip with your assets. We can't attach your
assets. I should ask the Board, am I correct in
assuming that?

MR.. HARP: No.
MS. WILLIAMS: Why not?
MR. IIARP: Because that's what the

financial assurances are for. That's an
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scenarios as lowv as reasonably achievable.
M1R. SMITH: If the material were to be

moved off site, those criteria for the site would
be the 25 millirem, which is the same criteria for
leavings material on site with the enaineerine
controls and institutional controls in place.

MS. WVILLIAMS: If it was moved
off-site, wouldn't it be less than 25 millirems?

MR. SMITH: No.
MS. WILLIAMS: Why not?
MR. SMITH: Because the re-tlation

requires us to meet the 25 millirem.
NIS. WILLIAMS: Well, you wvould say that

it would be less than that then if it was moved
off site.

MIR. SMITH: No. I'n saying the dose
modeling is what individuals would be exposed to.

MNS. WILLIAMS: It's based on that
regmalation of the NRC.

MIR. smIT: r S So the 25 millirem for
unrestricted release, moving material off-site, or
for the restricted release, is the same: 25
millirem. The difference is if the institution of
controls failed, the lonm-terni control license
failed. then NIRC or - then whatz wve're required tot
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independently- funded trust fund over which
Shieldallov --

MS. WILLIAMS: What if there's not
enothIll money, which I don't think there is.

MR. I IARP: I understand. But that's an
issue that the NRC will pass on. And wev
understand tIthat you don't think it's enough, and
that will be an issue they have to decide. And
your comments will be part of what wve submit to
NRC.

MS. WILLIAMS: I see the total cost for
the off-site estimate is S58,I00,000. I think
that's a fair price for 50 years. And if the --

the NRC people are here tonight?
MR. SMITH: Yes.
MS. WILLIAMS: I'd like to say something

to the NRC. For 50 years you let this company
leave that material here and pile it up. You
could have told them every year we have to move
them on olf-site license facility. You didn't do
that. It's the NRC's fault wve have this mess,
more so than Shieldalloy. And to be honest with
vont. they let them stav here. You knowv, you've
(lone this town in.. We cannot understand. We
cannot develop that piece ofgrotand, that 57 acres
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of ,round xvith that inaterial sitting then', capped
or uncapped.

MR. SMII I 1: The one thing vou should
know is the property. the restricted portion of
the property is not goings to be developed, but the
unrestricted is available for development.

MS. WILLIAMS: Can you sell that? Can
you subdivide? You haven't -one to the Planning
Board and had a subdivision. Is the NRC going to
allow them to subdivide that propcrty once that's
capped, and allow them to sell it to other
companies? Or are they going to operate here for
a thousand years?

MR. SMITH: Right now we're -- our plan
is not to move. A thousand years, I can't
guarantee that.

MR. HARP: But there are other scenarios
than selling. You could lease long-term.

MS. WILLIAMIS: You could lease.
MR. i tARP: Without subdividing.
MIS. WILLIAMNIS: You could lease. but

you'd still have ow'nership, so you'd still have to
be held responsible for this site. But you
couldn't sell it, part and parts. Am I correct?

NIR. SMAITH: The current plan does not
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that the NRC doesn't exactly back the Borough il}
that regard, ny understanding is that the NRC. as
long as Shieldalloy as a corporatio comes tUp ,t ig,

some kind of feasible plan that's acceptable to
you, then that's what you go with. I mean we have
limited input through the SSAB. But that's pretty
much it. I mean it's not as though we can din our
heels in and say we don't like that you're doingl ,
this, and you guys wvill say, yeah, you know what,
they're right. Am I correct?

MIR. SMITH: Can I interrupt? Sorry.
JMIS. GRAUXIANN: Okay. I kind ofwoujld

like --
MR. SMITH: Dan is going to give a

presentation in a little bit, part of the
meeting. I think he might cover it.

,.IS. GRAUMIANIN: Mly question to you,
because wye did discuss this at a previous meeting
I have a problem -- ifeve have to go with this cap
system, my problem with that is that we have --
we're only 1.7 square miles. This is like a
phenomenal amount of ground for us to just have
frittered away because it's under this restricted
licensing So what are the possibilities that you
guys would actually approve the site being

I.
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call for selling parts ofit. Because the guides
NRC issued for long-term control licenses, theey
prefer to keep the property as a whole.

MAS. WILLIAMS: Intact, to keep
responsible. Who is the third party? Who is the
third party that's going to regulate, to really be
responsible if Shieldalloy should leave? Can I

ask that of NRC?
MR. GILLEN: That's not identified yet.

MS. WILLIAMIS: Is the NRC willing to

talke financial responsibility if they skip and
their financial assurances isn't enough to cover?

MR. GILLEN: No. Our responsibility is
to ensure that there is enough financial
assurance.

MS. WILLIAMS: WVell, I'm telling you
right now that there isn't.

MR. GILLEN: Well, we haven't seen it.
MIS. GRALUMANN: I have a question for the

NRC. Obviously as a resident of the Borough, I
think that I speak on behalfof all of them, the
first option would be to ship this stuff'
otT-site. And we've discussed that at previous
meetings. Recognizing that that can be cost
prohibitive, and perhaps also and in additiimn ht

1 self-contained -- contained by itself, and
2 %whatever wve can salvage from the rest of the
3 parcel, which is probably going to be affected by
4 brownfields at the verv least, and have that
5 subdivided so at least we still have some viable
6 ratables, that the company or somebody can come in
7 and actually develop again. I understand that
8 you're not wild about that idea, but I'm not wild
9 about seeing 67 acres just sitting here hoping for

10 somebody to come in that's willing to talke on the
11 responsibility of the decommissioned license.

12 MR. GILLEN: There are reasons whv --

13 and wve discuss in our guidance, why wve prefer to
14 have the site remain as a whole. It keeps the
15 company more involved than just having them have a
16 pile and nothing else; have a valuable piece of
17 land that they can use, they can sell.
18 kIMS. GRAUMIANN: Well, see, but the
1 9 fallacy in that, %Nhich we'vc already experienced,
20 is that whether it was the NRC or some other
21 organization, one of the other agcncies, they
22 required that Shieldalloy tear down, dismantle
23 some of the buildings that were affected. So they
24 dismantled the buildings. Well, the buildings
25 arcn't there anvniore. S)o now it's unimprove(

Page 33.
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-rotilld. So they appealed their taxes. That
(IevaslateluIS. We're stilljtistkinidofcoininiil"
outofnthat. Okay. Soyou kindofsandwiched
themi into a corner wvhere yes, they have to keep
the wzhole thing together. Well, they're running
on a skeleton crev now. So once everything's
finalized, what? They have one token building and
a parking lot, and that's it? And then they come
back to us and say we're going to take down the
rest ofthe buildings because we're
non-operationnl. And it affects our ratables
a-ain. I mcan the end result is that we're still
left behind with a -host town as far as this site
is concerned. Do you follow what I'm saying?

MR. GILLEN: I understand.

MS. GRAUMANN: Itjust continues to
reuress until it's valueless.

MS. MILLER: Marie Miller, NRC Region
1. There are no other buildings on the property
that were part orthe NRC license. So with that,
we Would not bc expecting the need to decommission
or dismaintIc any additional buildings.

NIS. GRAUMIANN: Oh, you may not require
it. But ifthey continue to phase out this
location, as they have, and there's not anything

i

4
5

6
7

8

9
110

1

12

13
14

15

16
17

18
19

20
21

22
23

24

25

MlS. \lI LL.ER: I uniderstanid y'our colinuenit
with respect to the buildings. I grcev up in South
Jersev

MIS. GRAUANINN: Oh. okay.
M\S. WILLIAMS: We still need a third

party. Is the state going to be the third party?
The Borouoh of Newfield isn't going to be the
third panrty, is it?

MIS. GRAUNIANN: I guess you haven't
answered my question on would you take that on
advisenment as far as to help the town if it became
-- if it was a better scenario for us to permit
Shicidalloy to subdivide the albatross.

MVIR. GILLEN: Yes, wc would.
MIS. GRAUMANN: You would. Okay. That

answers my question. Thank you.
MIR. HARP: Okay. Just for a little bit

more detail on what this institutional control,
the lon,-term license means, Carol, wvould you just
for the Board and for the public lay out what
those requirements wvould be?

MiS. BERGER: Yes. WVhat thai would be in
essence is Shieldalloy would have a radioactive
materials license, much like the one they have
now. which is to follow a certain set of
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left to do, %cIl, then what's the point of keeping
buildings? \Vhy should they continue to pay in
excess of a hundred thousand doll3rs a year in
real estate taxes whent it's basically just lip
service: it's not a viable business for them
anymore. I mean it would make sense to me if I
Were in their shoes. So. you know, they continue
to tear buildings down or dismantle or to try to
reduce their costs. Well, and then what are they
going to do? Eventually they're going to come
back and say, well, you know, we want our stuiTto
be reevaluated again. Even if it's not required,
to me. that's the path that you're in a downward

spiral.
And all of those things make perfect

sense from a business standpoint. Those are the
things that I would do if I were in their shoes.
But at the same time, I'n in my shoes. I'm in the
Borougit's shoes. And wvhether I'm a Councilwomni
or not a Councilvoman, I'm concerned as a
resident. Because 'where is this going to go?

VC're not a Washington -- well, vou dont't have to

go to Washin-ton Township. But I mean we're not a
huLe towtn where vc can just absorb thlis. T hat's
the point.
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provisions or requirements in order to keep that
license active. And those requirements would
include monitoring, radiation monitoring as well
as visuail monitoring of the status of'the
restricted area. It would include surveillance of
the cap, making sure that the cap is -- doesit't
have any pieces missing out bf it, or that

sonicbody's not walked throughi and dug a hole in it
or something like that. And doing all of the
necessary reports to the NRC.

The NRC would still omne in on an annual
basis and inspect the site to make sure that the
provisions olthe license are still in place. And
the NRC would then go throughi the same license
renewal process. I would presume that they're
going through now, se'ery five years, which is to
revisit it, look to see if evcrything's being done
the right way; does the license still contain
apolicable provisions and requiremcnts. And then
if it does and everything else tlhat the NRC looks
at SCentS reasonable, I would presiuie that the
license would be renewed then. Arnd then they gji

throughi the same process, every year itspections;

every five vears relicensine.
MRit. I IARI': Okav. Nlr. Gillen, wonld you
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collie uP here and -- l'm going to ask Mr. Gillen
the tell evenbody about %hat the process is as we
move Forwvard.

MS. GRAUMIiANN: Could I just ask one
question of Dave? hlow Ion, your Ohio -- your Ohio
facility has a decommissioned license on it,
doesn't it?

NMR. SMITH: It has a decommissioning--
it has possession only for decommissioning. And
we have tvo slag piles in Ohio. One, the cap has
been finished. And I think it was just completed
this past year. The other pile I think is
scheduled to be completed in 2006, maybe 2007.

MIS. GRAUMANN: Oh, okay. So it doesn't
have a track record of any kind. I thought it wvas
already done and finished a couple years ago. I
guess that's not the case. I guess not, ir it was
just done last year.

MJR. SsMITH: The final completion of the
cap -- the pile has had a cap for -- since '92.

NIS. GRAUMAUN'N: Oh.

.:MR. SMITH: But there's been an
improvement to that cap. And it's not driven by
the Ohio Department of Health, but by tile Ohio
Department of Environmental Protection.
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submittal of the deconmmtissioni:m! plan. hI'liat's
scheduled for sometime in October. Wie I axlve seen
little pieces of it. which is something that we
have done in our agency up front to try and
prevent getting a document submitned to us that's
really not acceptable. And what we do is wye loo;k
at it in general temis. And sonic ofthe pieces
we've looked at just to give Shieldalloy an idea
of whether or not the -- there's big holes in vhat
they plan to submit.

Not netting into any technical review at
this point in time, so tile stailfthat we have at
the NRC has not looked at the details of this.
The cost data that's here, really the first time
that wve've seen anything related to cost. We've
not reviewed any of that. So this is all
preliminary, to us. So we have not yet begun to do
our review of this plan.

So what I have here -- and I'm going to
talk a little bit about our (Iecommissioning,
standards, the process tlhat we have for the entire
decommissioning process, as well as details on our
review process of this decommissioning plan. And
then some information on what is involved from the
NRC's standpoint as far as public involvement.

Page 41

So basically the NRC standards in our
code of federal regulations for decommissioning
has two pieces to it. Decommissioning by our
definition is to remove a facility or site safely
fronr service and reduce radioactivity to a level
that pennits either, one, release of the site for
unrestricted use; or two, release under restricted
conditions.

So under scenarios of unrestricted
release, which would be as you heard here if thev
move the pile somewhere and dispose of it in
Envirocare or another disposal area, our standards
call for the site, as was discussed already.
meeting 25 millirem per year. And that would be
using scenarios of some other realistic scenario
of use of the land once they remove the pile, to
get a dose less than or equal to 25 millirem. And
of course we have -- as you heard, the goal is
reasonably achievable.

So Generally when a site removes
material and cleans tip their site, most of our
sites end tip beings much, much Iess than 25
inillirem. And that dose that we have in our
standards is ca!culaewd for tile average member of
the critical croup, depending on what thle scetnario
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MR. HARP: Okay. Can you do it front
there?

MR. GILLEN: Yes. I prefer to do it front
here, and that way everyone can hear me.
Hopefully I have a little bit louder voice thtan
sonme people have here. And my kids will attest to
that. What I've handed out -- and I wasn't sure

-- I thought maybe we were going to be using
slides on a projector. So I'm prepared to do
that. So I brought 25 copies. It may not be
enough to So around. If anyone doesn't have a
copy, I can get their name and address and send
you one if you'd like.

My purpose -- and you trot into a little
bit of discussion with us alreadv here. This is
all pre-submittal of the deconmmissioning plan to
the NRC. And I thank you for inviting me to this
meeting and I'm happy to be here to discuss some
of the NRC's processes. But we at the NRC have
our o'vn process where we wvould involve the public
once we do have the DP in our hands. And I'll get
into sonic details on that.

I'm just here basically at the request
of the Board andl Shieldallov t) discuss sonoc ot

the process. .\nd as I sait,. wve have not Vet hadL
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of fixture land use would be. And it incielo(es all
2 p:thwvays. In includes pathways 1rom the air and

f 3 pathwvas from groundwvater. And the pierformance
period that we look at during those assessnients is

5 a thousand years.
Now, under the restricted release. which

7 is what you're hearing is' going. to probably be
s their proposed option, wve also have a requirement
9 of 25 millirern per year. But that's, as Dave
; described, under restrictions, with institutional

1 controls in effect. And that those institutional
2 controls must be legally enforceable. And you
I heard them talk about the long-term control

14 licenses being a possible option.
15 And then of course we have to assess
1 that if those institutional controls were to fail,
17 then the dose would have to meet criteria of less
i than a hundred millirem under that supposition.
19 Then of course wye talked already in pretty much
20 detail about financial assurance, and that the
21 independent third party that is yet to be
22 identified, but that there would have to he enough
2 financial assurance, and we would reviewv that, to
24 ensure that if for whatever reason Shieldalloy
2Z disappeared, there whould be enough money to cover

a, £e 41 4

Iafter their decision, but it was rejected by the
NRC. And thevy went back to the dlrawin - board andl

- have subsequently got to this point. There also
4 s%:ts a little bit ofdelav sort ofoll NRC's part
5 because we were in the midst of developing

c.uidance related to the restricted release option.
7 And then Shieldalloy elected to wait until that
8 guidance was in a more formal state before they
9 submitted their plan.

10' And then once they prepare the DP, they
11 submit it to NRC. And I'll get into some details'
12 Schenl that occurs. And we do offer public
13 opportunity to request a hearing and comment. And

1 :Ihave some snore details on that on another
slide. And then we eventually get to the point

16 where we either approve or disapprove wvhat's been
17 submitted. And we'll go through a period of
18 request for additional information generally.
19 And then the licensee begins - once
20 there's an approved decommissioning plan in place,
21 the licensee performs all the site
22 decommissioning, during which time NRC continttes
23 to do inspection of those activities. You've
24 heard some of us here -- I neglected to introduce
25 Nis. Marie Mliller here from NRC is from Region I.
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bringing in a third party to take control of what
Shieldalloy had been doing tip to that point.

And then I'll get into some details in
some of my other slides here on the licensing, the
NiRC public involvement and outreach requirement.
For our complex materials sites -- and I use the

term "complex." It's basically a term we use to
define sites where there's enough complexity at
the site where it requires the submittal of a
decommissioning plan. There are many sites that
NRC has, and licensees that are much'Iess complex
and don't even need or require a DP. We have
probably 200 to 300 licensees a vear, with a lot
of small licensees. But this one is complex and
requires the submittal of a DP.

The process for that whole -- going from

deciding we want to terminate to the end starts
withthem notifying us within 60 dayas of
permanently ceasing their licensed activities,
which has bcen done. And then they're required to
submit a decommissioning plan to the N;RC %within
twelve months of that time. Ofcourse we've beeti
beyond that point at this site, atnd therc are some
reasons whvy that occurred. But they did submit a
deconmm111issioning plan to the N-RC twelve months

Page 45

1 She's a branch chief in the decommissioning
2 programi there. And Marjorie McLaughlin is fairly
3 new at this site, though she will be the inspector
4 involved in the activities of the site.
5 And so we perform inspections during
6 decomilmissioning, at which -- and then at the end,
7 the licensee has to perform a final radiological
s survey, which they then submit a final status
9 survey report to the NRC. And we review that

I0 report, and at the same time we go out and perform
11 our own confirmatory surveys to ensure that areas
12 W'crc cleaned up as described in the
13 decommissioning plan. and eventually get to the
14 end and terminate the license. In this case it's
15 niot exactly a license terilination; it's a
16 rtermination of the operating I icense that they
17 have now, and conversion into a long-term control
18 license.
19 W\Vhat's in the decommissioning plan? You
20 know, you've seen pieces of it that have been put
21 in your library. And but the full plan needs to
22 ,contain a characterization of the site with the
23 radiolouical status. Needs to include winat the
24 planned decommissioning activities wrill be. Needs
2 5 to have a plan to ensure protection of workers atit
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the environment cduring the deconlinissioninie It
has to have whita their plans aire tor thai IinlI

radiation survey that I spoke otf And it needs itO
have the cost estimate. which we're seeing pieces
of here. And the funding mechanism that they
would ensure for financial assurance. It has to
include the schedule which they will do the
decommissioning. And then in the case of proposal
for restricted use, they would have to include in
the decommissioning plan information with regard
to how they involve the public in their
activities and what institutional controls would
be involved.

Slow, once we get the plan in our hands,
from this October, the first thing that we do at
the NRC is we do an acceptance review. In the
case of big projects such as this, our acceptance
review generally takes no more than 90 days. It's
a fairly detailed acceptance review. And based on
some previous actions, we actually did reject tile
first one that we had from this licensee, which is
why ve're trying to work up-front in this case and
see some pieces so that we don't get somnething
that's totally unacceptable.

So once the acceptance review is over at

I/

4

5

7

8

9
10

11

12

13

14

15

16

17

18

19
20

21

22

23

24

25

since this heing here tonihot.

ASo -enerall tywe have a point in I timile
soMewhere into the reviewv Ihere Re go to thlie
licensee requesting additional intlrvmation. MIV
slide says additional information. it necessary.
I've never seen a revie'v that we've e done wiere we
haven't asked for additional information.
Generally I expect that we will come back wvith
questions and request for information that "'as

lacking in the submittal.
And then eventually via a license

amncndmiient, we will approve a1 deconmmissioning plan
or whatever that may be at the end of our
back-and-forth questioning. And generally wve have
a projected schedule of twelve months to do the
review. That's a goal. Sometimes we're under
that, sometimes wve're over it, depending on what
circumstances, how many rounds of'questions there
have to be; whatever delays may insert themselves,

x~hich we can't predict. So that would put, just
for eneral purposes, our schedule having

completed our review of the decommissioning plan,
somewhere about January ol' '07. That would be a
year from wshen we accepted the document this

coming January.
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the end of 90 days, and if we get the submittal in
October, that would take the schedule to about
mid-Jainuary. Then we send them a letter and say
yes, it's acceptable; we are now going to be-in
our formal review. The formal review generally

begins with our noticing the fact that we received
a decommissioning plan in the Federal Register and
other web page, and offlering the public an
opportunity for comment and opportunity to request

a hearing. And once that's been done, our
technical staff begin the review, which generally

results in first -- once ve -- about a month into
the review, we then at NRC have a meeting, which
is our standard public meeting that we have at the
site. We come here. We will have a meeting to

solicit input from the local people that are
affected. And at that point in time we'll hear
what your concerns are. We'll use that when we go
back to begin our review.

But that doesn't mean that's the onlv
opportunity you have. You can submit written
comments to us in addition to that mecting. And
at that mecting, again, I will be talking similar
to what I'm doing tonight about our process and
the schedule and .whether or not that's chaneltd
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NIS. MIILLER: Just the overlay of--
MR. GILLEN: M\1arie's reminding me that

we also have as part of our process mecting the
environmental regulations. We w-ould have to
prepare our own environmental assessment at the

same time we're getting -- doing the sallety review
of the decommissioning plan. And wte would publish
that environmental assessment in the Federal

Rcgister and make it available to the public to
see that.
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is that'?

-IR. WESTERGAARD: What part of tie CF:R

MR. GIL.LEN: SI.

INR. HARP: The question was what part of
the Code of Federal Regulations. And it's 10 ClFR,
Pan r 1, which requires the environmental
activity.

MR. GILLEN: As far as the interaction
xvith the public, first I've got a slide that kind
of describes some of'the less formal means by
xnhich we involve the public in our activities.
Public meetings. Well, this is a public meeting.
It's not my mecting. I came aS an invite to a
meetinru being field by Shield;Aloy. So I didn't
have at} notice this mecting. It wvas tip to them toI

D)IGNANS & 13ATIE:. IAN
(856) 5417-2565.
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involve aniy noiCilci. But oeneraltv in dhe NRC

and %%heln I host my public incein soneziminc around
next February or March. it wouild involve
notilication in the Federal Re-ister and in the
local papers. And wcv also have to give certin
advanced notice of that meetine and meet
requirements for advanced notices.

We also have during reviews of any kind,
whether it be a reviewv of a decommissioning plan
or any other licensing action that we're taking
with anv of our licensees, fronm time to time the
licensees conic in to meet with the NRC at our
request generally to discuss issues. When wve have
such a meeting, those mectings are always open to
the public. And we notice those meetings about
two weeks in advance of their happening. Those
are not generally had a, the site, as would be the
public meeting that I spoke of, but they're
generally held in our offices in W~ashinoton.

MR. SHINDEL: Excuse mC. Where does
the notification take place at? I'm sorry. ,Mly
name's Rick Shindel. I'm just a resident.
S-h-i-n-d-e-l. I was wondering where the notice
of those meetings --

NIR. GILLEN: We notice those on our wcb

I I
s 2

i -

5
6
7
8
9

10

11'
12
13
14

15
16
17

18

19
20
21
22
23
24
25

-as the purpose of tilat? That's a little suspect.
I'm not sure that it is. but --

MR I R. I IAR P: ilhat's bettcr addressed to
us, hutl iaelI respond.

MR. NESSEL: You can jump rigit in.
M.IR. i IARP: I'm trying to do this in an

orderly wvay. His notice, is I understood it,
Mr. Gillen, the Mayor is on your list of people to
be notified of meetings?

MS. MILLER: Routinedistribution.
MR. GILLEN: We have--each project

manancr has a routine distribution list. And I'm
not at all sure who is on the one for Shieldalloy.

'But as I said, it's two weeks in advance of the
meeting.

AMR. WESTERGAARD: But wvhat I think the
gentlemian is saying is like the Federal Register,
there's probably nobody in the room that gets it.
So what I would request --

MR. GILLEN: This is our web page.
MR. WESTERGAARD: Okay. But what I

wvould say is so that we know what's goin-, on, if
you'd please send our administrator the notices
and the press releases, it would really help.
Because I bet you nobody in the room reads the

N1
i

2

16

4
5
6
7
S

9

10
12

12

14
15
1 6

1 7

1 8
1 9
20
2 I
2 2
23

Page 51

page.

MR. SHIN DEL: On your web page. So you
got to go to the wveb page and look for it
basically?

MR. GILLEN: Yes.
MR. NESSEL: Ilow often?
MR. GILLEN: How often?
MR. NESSEL: We don't know wvhen it's

ooing to be on there. Wouldn't it be easier to
just the notify our Borough Committee, our,

Mlayor, the fact that you're going to have a
meetin-" so that we as a community can
participate? Can we ask yotu to do that?

M91R. GILLEN: Ve generally have certain
people that we call and inform, yes.

UNIDENTIFIED SPEAKER: My concern is
such that I wvas here in November and I spoke with
IMr. Smith andi he assured me -- I was standing
riolit over here -- and he assured me that he wvas

going to notice me well in advance so we could
notify a lot of the people in the Borough of
Newvfield wvhen that meeting was g-oing to take
place. 'That didn't happen. Why did we have to
sign the paper back here last time, and we were
never notiflied of this mectingl' this tinite? What
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Federal Rcister. I don't do it on a daily basis.
But I would say that please get this information
to uis in a timIelv fashion.

MR. GILLEN: For the public meetings I
have at this site, you will definitely be well-
aware ol the meeting. There will be sent out
multiple sources of noticing, whether it be in the
newspapers. letters to yout or Federal Register.
Bult what I'm speaking of now is multiple means
that are had just with the NRC and the licensee.
And generally they would be put on our web page.
But I'll look into the list that we have of locals
to see how we can better serve that purpose.

We also havc workshops from time to
time. WVejust had one in April this past vear
vhere there were a number of issues discussed.
Stakeholders, licensees, states, came and
attended. And we discussed many technical
issues. I menl ion this now because one of the
issues was restricted release options that we
had. Also informal contacts with the NRC. Our

*web pace gives how you can sceid an email to us
viih any questions. Y'ou can look at that list

back lihere. Mly phone number and email address is
on there. as well as Marie's and Mairjorie's. And

I)EGNA N& &BATEMAN
(S9') 547-2-565
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yotu cant pick tip the phone. call us. ad se'll d put
v on in touch with the people who can answer your
queStlions.

Press releases. If there are certain
issues or site actions that warrant a specific
press release. we wvil issue those. as well as
other Federal Register notices on issues. Then
again, I mentioned our website. I have the Web
address as the last slide in here. So it's just
recently been expanded. I'll talk a little bit
about what kind of thinks are on the web page.
And then there's also licensee initiated community
outreach, of which this Board meeting is one.

We have some more formal procedures
for public involvement, including what's in our
regulations at 10 CFR, part 20. And tile citations
are there. Those are specific to restricted
release type options which require certain
additional activities on the part of the licenses
and the NRC for involvement of the public.

MS. GRAUMANN: Is that also on your
website, your additional restrictions?

MR. GILLEN: Yes. Because on the
wvebsite you can access those code of Federal
Register -- or regulation citations.

1 zobor more int'rniatiitm to our wveb pag:e. Andi(I tile
2 -cbsite is listed there. Anld tile Iypes of things
3 that we have on our web page for deconlillissiotiii.g
4 include information on each of the sites that wve
5 have in decommissioning now. And those sites
6 number about 70 different sites that I have right
7 now, from reactors to complex material sites. It
8 has the listing and access to all the regulations
9 and guidance that would apply to decomnlissioning

10 It describes the process that I've talked to you
11 about tonight. It has information on public
12 involvement. It has keys into all different
13 program documents that we have: Our guidance
i4 documents, or any document related to th is
15 activity at Shieldalloy be accessible, as wvell as
16 information on frequently asked questions and
17 lessons learned and international aspects to
18 decommissioning. So there's lots of information
19 on our decommissioning program.
20 And I'm not sure how yvou're working the
21 process of questions. Like I said, I'm here in
22 advance of submittal. I prefer not -- I'll, hearing
23 a lot of your concerns that are technical
24 related. I can -- I'd prefer to get those once we
25 have it in our hands and start to look at the
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MS. GRAUNMANN: What was the code?
NMR. GILLEN: It's in a slide. 10 CFR

20.1403 and .1 405.
NIS. GRAUNMANN: You're saving that's in a

slide?
NIR. GILLEN: The citations are on the

slide, but the details of the words, you'd have to
go to the site page.

NMS. GRAUMANN: Okay.
MR. GILLEN: We also have a hearing

process in our 10 CFR Part 2, which describes the
-- I mentioned the fact that we olfer opportunity
for hearing. Describes what would be involved in
that process. I also have 2.206 petitions. This
is where anyone can request to institute a
proceeding related to modification, suspension, or
revocation of any license. Then we have Freedom
of Information Act requests. Any member of the
public can submit a FOIA request for any
documentation related to any action. And there's
also a process of allevations of inappropriate
activity %vhereas anyone can allege something. And
it can be involving matters of-- alfecting public
health and safety.

Last slide I have here is wvihere vou can
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details ofthe technical proposal. But I can

speak to any questions related to our process. Is
that appropriate for me to take questions at this
time?

MR. IHARP: We'll see how it glocs. I wvas
going to try and finish this meeting and then have

you stay, if you wouldn't mind, for questions.
MlR. GILLEN: I can do that.

NIS. GRAUMIANN\: Would it be a problem if
Nve wvould just take questions while everything is
fresh in evervbodv's mind?

NMR. IIARIP: I was just going to say wve ll
see how it goes.

MIS. GRAUNIANN: Okay.
MIR. IJARIP: So the first hand I see is

the lady over here.
NIS. GLEASON: I'm Christie Gleason,

G-l-e-a-s-o-n. I'm with the offices of Senator
Fred Madden. Assemblvlym-an David Mayer, and
Assemblymain Robert J. Smith. My question is in
the Nuclear Rcgulatory Commission review process,
where does D. E.P. fit in. if at all? Is there any
consultation with the state with regarding the

site?
XR. IRAIRIP: No. the Stiate is.-

DEGNAN & B3ATLmAN
(S-56) -547-2565
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!N'8 ll)l-i' lli :1l) sl'l::\ KIER: l.jEA. you 11iten!1

,XIR". GILLFiN: IThe Dl P.
NS. (il.EASON: 1 he )eartniment ol

Environmental Protection.

NMR. GILLEN: I he state will probably be

doing their parallel revic,. at the smne time. Is I

that correct?

MS GLEASON: I just wanted to make sure
evcrybody understands where. or at all, D.E.P.
fits into your process.

MS. M1I1LLER: I can answer that. Marie I
Miller, NFIRC. Weeve been working with D.E.P. I
through these several years with Shieldalloy.
There are sevcral opportunities for involvement.
But formally wve have a policy of cooperation with
states, is the first point. From the standpoint I
of inspeciions. they're involved in the inspection
aspect. So they're going to observe any of our
inspections. From the standpoint or license
revic"v, wve solicit -- ve oflicially send the
dccommissioning plan, once it's been accepted, to' I
the stae for comment. In lact, the last time I
notilied Jenny. for exampie, that plan was in, it I
appeared that there were sonic major flaws. So |

rather that3 burden the state with reviewino the

I U.

i 4

2

1-e
I

;8

B
9

10
i1
12
13
1 4

15

1 6
1 7

1 8
1 9

21

22

24
25

we . ere provided vith a sheet that Iax s Oimt So,:c

olthie money that's going to be used for --
. I R. GI LLEN: The one that I just hI:tndcd

OUt.

MR. MicKEE:' Right. And to me, this
looks liike a list ofconstruction costs. And 'm
vondering if that is an appropriate -- is this
actually financial assurance, or is this
construction costs? Are they two different
things?

- MR. GILLEN: One feeds the other. There
has to be a cost estimate that involves
construction costs as well as any other costs that
'would be involved to get into the end point of the
completion of decommissioning; whatever is
proposed. So first of all, they have to lay out
the cost. Then they have to provide the mechanism
to make that money available in financial
assur ance.

MR. MIcKEE: Right. But this money will
be consunmed in tihe construction. So in terms of
the long-term financial assurance that will
provide for maintenance, monitoring, and
catastrophe response--

MR. GILLEN: Financial assurance would
I ,
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Page 59
document that we "'eren'c going lo accept, I said,
you know,. ve won't be solicitins forminl comments
at this time. I lowever, if ron %%-,nt the docntient.
here it is: That type of relationship "%c have.

As I mentioned. as I euess I should say
as I interrupted Dan to imention It) CFR Part 51.
the NEPA process, wvc're also required to consult
not only whit D.E.P., but depending on the issues.
various agencies: historical committees, Iish &
Wildlife. depending on %%hat the issues are. So

they're just to name a fev oll the top ormy
hcad. And I don't know if there are any others.
lint the b)ottIom line is %"e have an ortointe wvorkin'.g

relation ht h with the radiation end. and also
vwith Donna Galliian w"ith respect to the Superfund

activities.
NMR. GILLENI: Thounh thee are

independent, we always cooperate. We don't have
to wait for the state to approve the samle -- react
on our own in this easc.

MR. HIARP: Next qnsi~stion. Sir?

MR. NlcKEE: Yes. ?y tnae is Tom McKee,
NM-c-K-e-c. 1-i a %',hidCter itechnic:al assistant
%%ith Councilman Nlihnit a:tnd A.ssnitilvitan N layer. And
I have a quest ion a'.-otn ;he Ii vincial assurance.

Page 61

i change artcr they get to that point.
2 MR. McKEE: So this figure of five
3 million is not necessarilyv the money that will be
4 in financial assurance after they ConstrucI their
5 -- do ve have any idea whIat tilat ficure is?

6 MIR. GILLEN: Yes. They would have to
7 have that available. If we told them --

e XIS.OlIVA: That's thatSI9,000per
9 year. Anid when you take that out over a thousand

10 years, depending on whether you use the 3 percent,
11 the 7 percent discount rate, it ranges from
12 .277,000 lnuitp sum in today's dollars, to
1 S65 5,000.
14 M R. MlIcKEE: So the financial assurance
15 could be as low as S270,000?
16 MS. OLIVA: Yes.
17 MR. MNcKEE: Is that sufficient to
18 respond to catastrophe scenarios, such as the
1 failture or the cap, or erosion by a hurricane, or
20 thlin-s like th:tt? Where would that money come
2 1 from? - '
22 MS. OLI VA: It includes a regular amount
23of maintenance every year. Some v'ears we won't

2 spedtd thal Somil years you'll spend more than
that So itl does allov for differeint eventis.

DEGNAN & IWI FANIA~
( 5 )547-256-5
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MR. NIcMKFE: Blut it sceins to me that if

vol calculatcd that 50 million dollars %%ill be
necessary if that m aierial has to be removed. a
financial assurance of onlv -- vwhich is a wvorst

case scenario -- ofonly S200.000 is not in the
ballpark.

MR. HARP: WeIl, I'm sorry to respond.
But the financial assurance, if accepted, wvould
assume that the in situ plan is the one that we're
-oin- to go with.

MR. McKEE: But given that is the one
that actually happens, a financial assurance of
only S200,000 for foreseeable contingencies
related to that facility, it seems like you have
to at least have as one of the scenarios you're
providing for is the removal of lthat material
eventually, if the license is not renewed or sonic
other catastrophe.

MR. GILLEN: There wvould be -- wvell,
generally I assume that they evould -- ihey'd be
replacing it to its original state; not taking it
and disposing of it. If there's some kind of
disruption of the cover. they'd just put the cover
back on.

MR. McKEE: Right.

2

3
4

5
6
7
8
9

10
11

12
13
14

15
16
17
18

19
20
21
22
23
24
25

17 (Pages 62 to 65)

Page 64

becauise it vas; in the newcvspapcr. 13ui there niay be

olher situations \here the material vas -- ill

fact, I found a piece inl firont ofEdegarton School

one day. I called the police department, tell

ihen illere's a buncl of stone in the road. But
the thin- is that that stuff has been removed fromt
site off and on during the last two decades. In
fact, it wvas ground on site, pulverized on site.

So my concerns are two-fold. Yotu know,
what impact has all the dust done, number one.
But more importantly, the stuff that wvas moved off
site during, the last two decades at different
intervals, at different times, what's the NRC a

doin- to track that down?
MIR. GILLEN: We're not on our Own goino

out to do surveys to track that dowvn. But I would
expect the licensee would have to include any
cleanup of any additional materials off site as
wvell as on site.

MI. NESSEL: Would they have to have a
record where it was brought to, and wvho carried
it?

MR. GILLEN: Thce should have, ifit was
licensed by the NRC.

MR. NESSEL: I'm not sure howv long you
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MR. HARP: Okay. In the back, in the
middle.

IVIR. NESSEL: Mv name is John Nessel.
spelled N-e-s-s-e-l. Mr. Gillen, what impact
would the input from the general public have with
regard to the decision of thc NRC to close this
site and Icave the material on site?

MR. GILLEN: The comnients that you
provide to us during the decommissioning process
will be considered in our review.

MR. NESSEL: That's basically it. Mv
other question is during the past twvo decades some
ofthe material that's in quesfion has been
removed from site. What's the NRC doing± to make
sure that that stuffisn't leaching into the soil,
or what are they (loing to catch up with that
stuff?

MR. GILLEN: Been moved to wherc?
MR. NESSEL: There was some broughit backl

in Front of the fire department on Oak Road. And
when the city of BUtena found out that it carried
-- it was radioactive material, the citv made
whomever brou-lit it there -- I'm sorrv to be
vagu~e;l don't mean to be va;ue -- mnade them remove

thal. Now, tha1t's one situation that I know of,
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ouvs been involved. It's been twvo decades.
MS. MILLIER: Malric Miller, NRC Region 1.

I'm not aware of any material that wvas NRC-

licensed material that was removed lfrom thc site.
The reason I'm making the distinguishing point
here is that there was some -- therc is sonic

material and there was some material at the site
that wvas -- ma! have contained sonic radioactivity,
but it %vas not at a level or concentration that
required NRC licensure. So I can't comniment on

that at all because it's not within my purview.
But wvith reitard to NRC material, the license

speciflically prohibits the release ol voluimetric

material.
NlR. NESSEL: Well, ve don't knIow lor

sure wvhat material that was released on site. WVe

don't know if it was in fact NRC-licensed material

or not.
NIS. Wll.LIAMS: Do you have a record of

it?

Page 65

MIR . S.Mll TI 1: I'm not sure %%hat mnaterial
you're talking about specifically.

NM. NlESSIEI.: I'm not sure either. But

it was out il front of Echar--ton School. And there
was sonie brouLght dot% ni -- I iean ' ou guys must have

I)I-EG XN.N &- BUATE.NIAN'
1 '6) 417-2565
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sonic record ol -- I don't Lnowv how mainy dump truck
loads to till tile relention basin in firont oflthe
Vinelaund fire deliarinlelnt on Oakl Road. That was in
the newspaper. And that's how I knew about it.
But I'm ooing backr a fcw years now. in all
fairness.

MR. GILLEN: If you have information on
this, provide it to us and well look into it.

MR. NESSEL: Other than just going and
researching the newspaper. They would probably
have better records than I could probably get. if
in fact there arc records of it.

MS. WVlLLIAMS: What year was that, John?
MR. NIESSEL: I don't remember.
MS. WILLIAMS: I remember hearing that,

but I don't remember
MR. NESSEL: Probably about ten years

amo I'm -uessing.
MR. GILLEN: Pan of the DP includes the

characterization. That's an historical look at
evervthing that wvas done. So if they submit
something in there and you think there are things
that are missing --

MR. NESSEL: But I won't know. Other
than that particular thing, I don't know, I can't
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informiation I'm receivin-g from oilier peoplc. And
1'mu concerned about that.

MR. GILLEN: We have to entertain ii as
part of our reuulazions. It evolves. lot ju-st at
this site, but any site has the option.

MR. NESSEL: Y'our mecting in Washington,
is that -- for vhat purpose?

MR. GILLEN: Which meeting in
Washington?

,MR. NESSEL: You said something about
your meeting in Washington.

MR. GILLEN: What I said is wve will have
a meeting similar to this once we've reviewed the
decommissioning plan that wvill be here. Not in
this room though. It's too damn hot.

MR. NESSEL: I made that suggestion last
Council, but no one took advantage.

MR. GILLEN: .The meetinns in Washington
I'm talking about are at some point in time during
our reviewv I may have a health physicist that has
an issue that he wants to discuss with the
licensee, and ve'lIl bring them in. And those
meetings are the ones that I spoke of that we
would give two-week notice if the public wants to
be involved. Sometimes the state gets involved,

I
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say 'vhat other stuff was brought off-site. I
don't have any indication. I mean we didn't have
as much -- 'ye didn't have a group such as the SAA

- whatever that is, board, to go ahead and
monitor that. In fact, we have no ri-hts to 2° on
this properny to see what's going on or what's
going off, so to speak.

MIS. WVILLIANIS: They don't have to give
us any.

Page 69

MR. NESSEL:. We have no information at
all. In fact, our owvn fire department isn't even
allowved on site, is my understanding, unless
thev'rc invited onto the site. Is that accurate?
It's kind of like, you know, the X Files here
almost, you know. And wve're concerned. I mean we
have some serious concerns. And I apologize for
my manner. I know Mr. Smith characterized me last
time as being somewhat abrasive or amgressivc.
And that'sjust me. But the point of the matter
is that wve are concerned. WVe are very concerned.
And the runior around town is the fact that vou,
being the i\RC, not you personally, but the NRC is
entertaining the situation ofelosing the site
here, encapsulating the material here on site, and
the D.E.P. takes a different view. That's just

and they patch in it by phone and they listen to
2 the mceting. Those kind of mcetings are in
7 3Washington.

4 MR. NESSEL: The other thin is Weas a
I 5 community, I su--ested it to Council, that w'e as a

| community hire an attorney, an environmental
7 attorney, to protect we the citizens and our
Pi propcny values. And I think that's a good idea.
9 At what point does he become part of thle noticed,

10 yotu know, list I should say, I guess? I mean if

I we did that, would you be obligated to notify him,
1 2 if we maike him a matter -- I mean I'm sorrv. An
13 attorney or record for the Borough of Newfield?
14 MR.GILLEN: Ithink we would.
15 MR. VI-ARP: The ladv in the back;.
1 ; MS. RAGONE: Terri Ragone, R-a-g-o-n-e.

7 At what point in the process is the cnvironmential
1 impact study done, and how is that disseminated to
19 thc public, yot know, prior'to any public
20 meetings? That's the first part of the question.
21 And the second one is the petition. WVhen you say
22 request revocation or suspension of license or
2 * %whatever, what ri*hts does the public,
24 municil)ality have to petition your decision? And
2_ how, vol klno, howi. effective has that been? Do

DIEGNAN & BA' ILMAN
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vou have any precedents '%Iere a tonVil il;hs lit1t rorti

a petition. rejected your. votl know,
recollmlellldation that the process to forward?

MR. GlI.LEN: I'll start with the first
-- well. I'll start wit the second question. I'm
not aware of incidents whcre the public has
changed the total plan. And I'm sure there are
probably some out there, but at least in my
involvement in our decommissioning program. And
this restricted release option is not a frequent
one. It's. you know, so most sites --

MS. RAGONE: We might be the first.
MR. GILLEN: There's a couple other

ones. There's one in the state of Ohio.
MS. RAGONE: I'm familiar with this.
MR. GILLEN: So I can't give you an

example of where the public - I know the public
has certainly changed aspects of the plan.

MIS. RAGONE: So what is that petition for
then on your -- you have notification hca:ings,
petit ion.

M1R. GILLEN: The hearing process. as
I've described, is one which when we notice
receipt of the decommissioning plan. anyone has
the right to request a hearing and provide the
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th.: very first tisne thlvli \ e heard ahout this
ineetin,, whlich% vas held il Vista. not ill New field.
V. ihat? I low lalnv years ago? A 110ost tell VeiCrs awo

MS. \VILLIAMS: It was ill Franklin

Towvinship. It was in DcIsea Regional back in '93.
1 believe.

UNIDENTIFIED SPEAKER: '94.
MS. RAGONE: That wvas the first time

that we actually heard about the decomi1missioning
process and what it was. So we did petition them
to hold it here, and we did have meetings here
through the years to try to get somie information
about it and get sonie public awareness. So I'm
just wondering what the step is in terms of'
legally opposing any kind ofdecision. You know,
if the municipality has any --

MR. GILLEN: It's all laid out in
Part 2.

MS. RAGONE: I'll take a look at it.
JMR. GILLEN: I'l had one of my lawyers

here, he could probably describe it to you in
detail. But unfortunatlv I'm an engineer, not a
lawyer.

MS. MILLER: ro conmient on that. Marie
Miller, NRC. If you u(o to the website and under
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basis for whvy they disagree with whatever's beings
proposed and get involved in our hearing process.

,MIS. RAGONE: But you don't know what that
petition would involve in terms of the public
involvement. what --

M4R. GILLEN: The 2206 petition that's on
the slide?

MIS. R.AGONE: Yes. That's a public
petition.

MR. GILLEN: That's a petition on any
issue related to -- that's another process.

MIS. RAGONE: So the public has a right
to at least petition with their--

MRZ. GILLEN: Correct.
MNIS. RAGONE: -- opinions, grievances,

whatever, to the NRC for your decision. Can that
petition go to litigation, or -- I'm just trying
to understand the process.

MR. GILLEN: Marie's reminding tlme that
on our wcbsite there's a description of that
process. And also through the websitc you can get

to part 2, which describes the whole hearing
process of our code of federal regulationls.

,IS. RAGONE: We have submitted a

petition with 200 names on it early on, because
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Part 2, they do provide contacts that you can
contact an NRC legal person to provide general
guidance about the process. A\s technical people,
we're not adept at that. But that's ashy wve refer
you there.

MlS. RAGONE: You call see our concerns.

I mean we have n1o regress, as Linda Graumann
pointed out. We have no regress, it looks like.
to -- as the public.

MR. GILLEN: I've laid out multiple ways
by which the public can involve themselves through

comment and hearing reqtlests and petition.
MX R. H\A R 1: The Lent letnian

MR. BUONO: Mly nanle is Fred Buono,

B-u-o-n-o.
M1R. HARP: Is that "B" or "D"?
MAR. BUONO: "B." M\lavbe I'm a little bit

behind the times here, and I apologize; kind of
operatinlg on just senli-reliable rumors. Where has
the NRC been for tIhe 20) years that we've been
having a slag pile pushed on us? I mean at what
point did you comlle into this process, that now we
have to abide by yvotr decision?

MR. GILLEN: Do yotl knowv what year?
MS. MIII...IER: I doln't kinow the year.

DI 1 G NAN cv: B A TIE.M1IA N
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((oI'the record divcussion.]
NIS. Nl l.I.I'E: I'm jutI consultine. I'l

not speaking --

NMR. GILLEN: She's rci'rrinm> to the
timeliness rule, which is -- at best it's related
to decommissioning: I think these questions go
beyond that, back %when did we first begin
licensing this material.

NIS. WILLIAMS: It was licensed in '35,
right? By the Atomic Energy Commission? And then
the NRC came in -

NMR. BUONO: I don't know wvhy she's
answering my question. But I was asking it to
you.

MR. GILLEN: Well, she knows the date.
MS. WILLIAMIS: I kno'w thedate, because

I know-- '-5 they -- right? '55. you stnrted
your operations?

MR. SMIn H: We started otir operations.
but I'm not sure when we started our --

M01R. HIARIP: Too miany people talking at
once. Okay. 'The question really was when did the
NRC license, the operatin- license, g'o into
effect. That's vhen NIRC asserted jurisdiction
over their predecessor -en"cy. We don't have the
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cost tl' thiS. And "x halt I) oettinC out t thtis
vdholo thing -- this is the tirst time I've been ItO
this thinu. It looLs tn me -- correct mc if I'm
wrone -- if'you euvs follow the criteria that the
NRC has laid out. you guys are home free. Am I
right or wrono?

MR. HARP: Well, the NRC has to approve
the license. And w'erc a long way from that. But
assuming wc can. yes.

MIR. WIvr'E: Okay. Well, I'm looking at
'53 million dollars. Between getting rid of it --
and I don't know where you'd do it. I don't know
if you could take it to Yucca mountain. Can you
do that? Nio. But you're going to spend five
!million dollars. That's a given. You're willin,
to do that. But you also ivould be willing to
spend as much as SS million dollars. Is that
right?

MR. I IARP: No.
MR. SMITH: No.
MR. I.ARIP: Wrong.
MR. WI IITE: Okay.
MR. I IARP1: One of the analyses that Dave

Smith rel'erred to is ALARA, A-L-A-R-A. As Lo" As
Reasonahbl% Achievable. And that had to do with
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exact date. Loretta Williams thinkls it was about
1955. It's been at least since 1960, do you
think?

MR. SMITH: Yes.
MR. IIARP: So it's been an operating

license for35 years, plus.
MR. BUONO: So theoretically you've been

licensed and supposedly monitoring this all this
tfine?

MR. GILLEN: Correct.
MR. HIARP: I'm sorrn. We're not throtieh

with vou. Does thlt answver yotir qtestion?
MR. BUONO: That answered my question.

Thank you.

MR. HARP: Okay. Anybody else who
hasn't? This -entleman right here.

MR. WVHITE' Milv name is Robert White. I
live here in Newfield.

IMR. HARP: Howv do you spell your last
namc?

MR. WHITE: W-h-i-t-e.
MR. HARIP: Thank you.
MR. WVIil'FE: You -ct verv few

opportunities in your lifetime to shutt up: and
this probably should b miine. I'm looking at the

.i Page 77

i costs for alternate methods ofdisposal, including
2 off-site disposal. So the 5S million, or whatever
3 the number is that you're lookinn at, was an
4 altemative for off-site disposal. It's not
s something the company was proposing to do. It'!
6 just showing that that would b'e the cost if they
7 hacl to dothat.
S MR. WHITE: Okay. Another question I
9 have is how much radiation is actually being

10 emitted right now'as we're talking? Anybody
11 know?
1 2 M R. SMITH: Carol, do you wvant to do a
13 'little explanation?
'14 MNS. BERGER: Carol Beroer. Radiation i:
15 evervywhere,'and it's part of life. So it's
16 not--
17 MR..WHITE: That's true. You're talkint,
1 8 miillirems.'-:
19 NIS. BERGER: Right. You have to
20 separate what is naturally occurring and wvhat
21 %%e'rc exposed to every single day versus what is
22 conitribtite(l by the Shieldalloy operation. And
2 ot- ou've heard the numbers. The tern millirem.
2 4 that's just a tinit of rmdiation exposure. Jiust as
2S miles ,)er hotir is a itiit ofspeed, and s(O 0l. Sit

S
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1 to try to pul some out ilese 1:iiin-ers in

2 perspective. in order flor the NRC to approve the
3 dccoilissioninu of the Shie!dloby site,
4 Shieldalloy has to be Ible to deIonstrale to them,
5 to all of their technical satist:.ction, that a
6 member of the critical population does not receive
7 more than 25 millirem in any given year. That's
8 the first number to start comparing with.
9 People,just as part ofbeing alive,

10 from radiation exposure we receive from the
11 cosmos, from the ground ve walk on, from the food
12 we eat, the water ve drink. the air we breathe, we
13 receive anyywhere, depending upon vhere we live in
14 the county, annual average background radiation
15 dose ranging from about 200, 250 millirem to
16 sometimes as high as a thousand. Again, there's a
17 lot of things that go into that. The annual
18 average is about 360 millirem. So that might give
19 you a point ofcomparison.
20 The 25 millirem is the dose objective.
21 That doesn't mean peoplew ill actually receive 25
22 millirem from the decommissioned site. It just
23 means that Shieldallov has to demonstrate that no
24 one will exceed that. The actual doses are likely
25 to be none. But that's tile dose objective that
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There's a ilolltorimri device very close to that
pile. AXnd then others are Farther away. Thc ones
thatl are lmninhr awav on the far side of tile
fence. and so oit. they're indistinguishable fro,,
regular normal background exposures. If you get
right up next to that pile, you vill receive
radiation exposures on a quarterly basis of-_ if
you stood there 24 hours a day, you kno v, for
three months straight -- vou can't leave at any
point in time; you must stand there -- I believe
it vas 200 millirem. 200, 230, something along
those lines.

MR. SMITH: What's that compared to an

.'

x-ray?
MR. WHITE: Okay. So what you're saying

MS. BERGER: Well, a CAT scan of the
whole body could be something on the order of

MR. WHITE: I'm sure it's very low. I'm
sure it's very lowv. But what you just said is ten
times more than wheat vou said earlier. And I'm
sure -- yon know, I don't want to sound like an
alarmist. But I guess I'm just going to say it
right out, just say it right to your face. You
guys been putting that stuff out there for I don't

Page 79

i has been set by the NRC. So I don't know if that
2 helps or not.
3 MR. GILLEN: lle anis to know what's
4 coming off of the pile right now.
5 MS. BERGER: Offof the pile right nowv?
6 Where you're standitig riIht nowv, you're getting --
7 MR. WHITE: If I was over there leaning
8 up a-ainst that pile, whatl Nould I be absorbing?
9 An x-ray, or what?

10 MS. BERGER: No. Again, radiation dose
11 depends upon where you are with respect to the
12 pile, howv long you stay there, and then the
13 various pathways for exposure. If you're tip next
14 to the pile somewhere, you're bcing exposed pretty
15 much only by direct radiation. Those are great
16 big rocks. It's really hard to inhale these great
17 big boulders. So unless you're chinking it around
18 or kickingt up dust. The only real pathway for
19 exposure, when you're in that storage yard back
20 where that pile is, is direct radiation exposure.
21 Shieldalloy hasgot little monitoring
22 devices that go all around the outside of the
23 fence there. And we Know tile exposure rate at
24 different distances from that pile all around.
25 There's one spot that's very close to the pile.
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knowv how Iong. You're going to pay a fewv million
dollars and you're going to buy it back. and
Newvfield's oin, to get left with it for a
thousand vears. Now, if it's not such a big deal,
why not just pave the streets %vith it or somethi ng.
and be done vith it? You know what l'm saying?
Why are we making such a big deal out of nothing?

M%1R. SMITII: That's a good question.
MR. WHITE: Mlaybe you want to answer

that.
MR. HIARP: Good question.
M1tR. WI IITE: Can anVon1e answer that?
MIS. GRA\UNMAXNN: I think- ahat his question

is if it's not a big deal, why are we making a big
deal. Isn't that correct? If the pile in fact is
not really --

MR. WHITE: We're going to have 67 acres
in Nevfield, which is a lot, that nobody's going
to want.

MR. I IARI: Well, one of tile thiis we
talked about in tile mcetings earlier, for
altcrnative uses in the steel industry. For
example. tile slag has value. But sombclodv would
have to eitlier become a co-licensee with
ShicIdallko or -et their own license to haid!e tIe |

DEGNAN & I3ATENMAN
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rti,):. Anothceralpplication %%otuld be for an
rrtificial reeft*in the ocean. So no, no.
PIle:ise.

UNI DENTIFIEDSPEAKER: D.E.P. rcliused
that.

MR. HARP: D.E.P. has a rule that
nothing radiological can be there. But everything
is radiological. But any way, so in New Jersey

that wouldn't work. Other areas don't have that
kind ofrestrictions. But really, ifyou study
that material and its potential for radiation and
exposure values, a thing like an artificial reef
woould be good. But we're not able to do that in
New Jersey.

One of the things that the company has
talked about is keeping their options open for
some kind of alternate disposal somewhere. Not 5S
million dollars to get rid of it somewhere, but
actu3llv have it be reused. So your idea about
puttin- in a road, that would be nice, except the
reculations don't allow it.

MIR. SM1ITH: WVe've actually contracted
for a study with Penn State University for looking
at use of it as an aggregate in concrete and
special types of situations like airport runwvays
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MXIR. hARP: These questionsreahly are
for NIr. Gillen.

MIR. VHlTE: That's true.
MR. GILLEN: That one wasn't.
NIR. HARP: No, I know that. But what I

meant to sav was this question section from the
public is really directed to Mr. Gillen. We kind
of strayed a little bit. Jennv, xou have a
question?

MS. GOODMAN: Yes. I maybe wanted to
address your question. And You can correct ine if
I'm wrong. But you gave the example ofthe TLD
that's the closest to the pile. So if you were
there for a year, it would be about 920 millirem
just from direct exposure. From background
direct exposure you would expect about 43 millirem
per year. So that just gives you a comparison.

MS. RAGONE: And where did you get
those figures? That was my question. Some of
those studies, aren't they public, be they federal
re-istrv or other?

MS. GOODMIAN: The TLD data, I just got
the last two years from Mr. Smith. The
back-ground, I'm just assuming Five rnicrowatt per
hour.
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and stuff like that. But it just becomes cost
prohibitive, and the regulatory issues are very
difficult to get over. So it's something that
Ave're looking at and we'll probably -- even after
the pile sects capped, one of the thinIs about
having a long-term control license, the license is
-- can be amended later on if there is a
beneficial use that can be found.

MR. WHITE: I guess what I'm -- I'm just
pointg to finish up with this. Looks to me like
everyone has kind ofjust assumed the fact that
we're goins to --et left with this thing, we'rc
going to (lo what we have to do, and then we're
going to go on our way. That's what I'm nettings

at. And then Further on down the line we're g oieh
to have a petition with the NRC, and maybe there
vill be something resolved with that. I don't

think Newfield wants that thing left here. That's
-- I nean you can oathertthat from just seeing the
people otit here night. And with that being said.
I guess that's all I can really say about the
matter. Except the fact that Newfield -- pardon
the expression -- is gctting duimped on here. And
I really believe that. And I'm just sorry to hliar
it, because I like this little old town.

Page 85

MIS. BERGER: It's 5to IS.
2 -IS. GOODMNANI: So I was a little low.
3 But just to put it in perspective, which I think
4 was your question.
5 MIS. RAGONE: Accordin- to Ken Kalman,
6 who wvorked at the NRC last year, April of 2004,

there w3as radioisotopes above the E.P.A. screening
a limit in the groundwater exceeding their limit in
9 the immediate vicinity of the slag pile. And I

10 have that in an em'ail. So that does eive you sonic
| I sense that there are some contaminations.

2 MNS. GRAUNIANN: I'm sorry, Terri. Did I
1 3 understand you to say that the email indicated to
,4 you that there's radioactivity in the vater?

NIS. RAGONE: Radio isotopes above the
16 E.P.A. screening limit in the immediate vicinity
17 ofthe sla, pile. In other'words, they aren't
E e ftrtlier afield. But as you get closer, they are.
1 And they said that they iwere. 'There was to be an

29 inspecton in April of 2004 to be'analyzed. Anid
2! that's as far as I tot.
22 R. MI L OrNt: , yiv nime is James milton.
23 I'm a resident of Newficld. M-i-l-t-o-n.

Recentilv our tests they do -- Lon knoxv, they send
that lo us every year -- they had! to come back and

[)E(;N'AN&~ RATlNIMAN
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dlo a s'ee'nd test because the alpha numbers wcere

over ilic limit. That was only a couple ilmonihs

MIS. R:\GONE: This wvas in 2003. The1
said they would be able to dc:crmine whether therc
was an increase in gross alpha or gross beta
activity that may be attributable to the
radioactive isotope.

MR. MILTON: This was our well, our
municipal well, a couple months ago.

.MS. RAGONE: So I'm just saying there's
information -- there's sonic information gap here
that --

4R. MILTON: A little less than halfa
mile away.

NIS. WVILLIAMS: Upgrade.
MR. MILTON: Test wells have showved

positive for chromium up there.
MS. GRAUMANN: Do you have information

on that? No?
MIR. HARP: That's sort of an NRC

question. Sir?
MIR. SHINDEL: Richard Shindel,

S-h-i-n-d-e-l. I have a question for the NRC. In
the other facilities that were capped over like
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<winew'hlat misleadin . I'3ecallsc it voY donell't know
ihe energies an d the radioisotopes. il ou'rcjmzsr

talkin,_g about radiation expostmre -- you have to
a!;k in terms of contamination. And ol hlave to

.alk in terms of uptake. And you have to talk in
terms of alpha energy. Because if you don't talk
in those terms, then you're not talking about the
hazards to the public. I'm not wvorried about the
radiation coming off the slag pile. Whyy?
Because it'sjust gamma radiation. If you're not
standing close to it, it doesn't affect you. It's
really no big deal.

The concern is leaching from acid rain
or whatever of the materials into the water
system. I don't see any cost here related to
doing water testing. I don't see anything in the
remediation plan that talks about preventing
entrance into the groundwater. I don't see any
airborne contamination issues for the slag
movement. Because those are just bad, right? If
you get an alpha emitter in your lung, it's a far
-reater -- these are very low energies -- it's a
far greater damaging issue than if You're standing,
next to a slag pile. I'll sleep on a slag pile,
but I won't inhale dust from it. I won't.
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this one here, were they the same radioniclide.
the same energies? And what wvere they
contained -- wvere thev the sane aggrrcates? Do
you knowv?

MR. MILTON: No.
MR. GILLEN: Almost. There are a

number of sites around the county that have been
cappcd. There's enerally uranium mill tailing
sites.

MR. SlHINDEL: Low population?
MAR.GILLEN: Pennsylvania. Texas.

MR. SI IINDEL: Gencrally low population
densities thouth?

MR. GILLEN: Not in Pennsylvania. But
generally in the wvest, yes.

MR. SHINDEL: Yeah. Because I mean I
know the technology, and it's commonly used out
West. I didn't kvnow if it was used in the Midwvest
or even on the East Coast. And there's problems
with that technology as well. Also, as I sit here
and listen to this -- that w'as the only question I

had for the NRC.
As I sit here and listen to vour

description of radiation dose, ri-ht? WVhat's
disturibing to nc is this characterization is

Page 89

Because I knowv better. Because an alpha emitter
2 in your lungs is bad. And depending on wvhat the
3 1u-cleoiclS are. It could be strontium. which is a
4 treat bone seeker. It could be iodine, %vhich goes
S to your pituitary system. You pick your hazard.
6 But it seems strange to me that the discussion
7 doesn't talk about that at all. Nor does the
a remnediation plan.
9 So I find the conversation somewhat

10 misleading. And wvhen you were talking about dose
11 events, when the woman was speaking about that I
12 tot nd it surprising wvhen the wvoman asked you,
13mvell. if you rcmove it all, what will it change
14 the dose to, and you said 25. And that's not the
*, case. You remove it, it's not there.

16 MS. WILLIAMNIS: It's not there. That's
17 vhat I'm saying.
18 MR. SHIINDEL: What you vere reporting
15 was y our restricted limit as a license holder. I
2 0 understand that. It's 25 millirem at the fence.

2i That's fundamentally the same restriction for any
2. license holder. But to say that to the lady was
22 3pretty misleading.
24 MR. GILLEN: I want to clarify thiat we

C have lots ofsites that dispose of niateria;, but
---
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thev still have a standard thnt " e I i:It lice
call leave residual rad ioactivity at a siue that's
25 millirem. What I'm saying is even il'they ship
it all off to Utah. they might still leave some
around. It's not going to be totally zero.

MR. SHINDEL: You can't do it.
MR. GILLEN: But it's probably less than

25. 1 would say that.
NIR. SHINDEL: Yeah. It's incredibly

impractical to haul everything away. I've got
that thoroughly covered and understand it, you
knowv. But to hide behind the foil of ALARA is
kind of surprising, particularly with people here
who know that was a design really for not
environmental concerns; more so for industrial and
the life in the'50s.

MR. HARP: WVe're delavin our--
MR. SHINDEL: All I'm saying to you is

that I find the conversation misleading about the
radiation doses, because you're not talking about
contamination. And I found it surprising that the
remediation plan doesn't talk about groundwater
contamination. That's all.

MR. HARP: Well, actually in detail it
does. And that's what the purpose of the cap is,
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\IR. S1IIND)!EL: So it's a U.S.G.S.
measurement front like 1962.

MR. SM IT l1: Regionatl.
MR. SHINDEL: So you don't know wvhalt tIe

local movement is then. You have no idea.
UNIDENTIFIED SPEAKER: It's a very

complex system because there's so much pumping
from -

MR. SHINNDEL: Sure. Every time you
draw, you can pull the waterway any way you want,
especially -

UNIDENTIFIED SPEAKER: Agricultural as
well as -

MR. HARP: Excuse me, gentlemen.
Anything else for Mir. Gillen?

MR. SHINDEL: I thank you. I didn't
*mean to--

MR. HARP: No, but we're getting into a
dialogue that was not related directly to this.
And we're going to conme back to questions from the
public when we get through this meeting.

NMS. MILLER: I think there was a
statement made --

MR. HARP: Go ahead. For the record --
MR. GILLEN: That is related to the
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to keep stIff from running through the landfill
into the groundwater. And the portions of the
cost estimate would include monitoring. So I

think unless you -- we gave a sum mary of what the
cost estimate was, the actual plan. And all those
components are far more detailed, as are the dose
scenarios that are required to show. to
demonstrate compliance wvith a 25 millirem per
annum.

MR. SHiNDEL: Also you said it's
uphill. Uphill according to the aquifer movement
that is known? Or uphill physically onl a
topographical basis? I mean because unless you're
talking in terms of the aquifer movenient, then
it's really neither here nor there, what
topographic arrangement is.

MR. SMITH: Upgrading from the
groundwater movement.

MIR. SHIiNDEL: Upgrading from the
*-roundwater movement.

MR. ShMITH: Yes.
MR. SHINDEL: I understand. TIhev serve

you with a dye, or do they do that with 'vhat?
NM R. SMiiTH: XWter level measuremiienlts

1rom various soils and U.S.G.S. neiasuremients.
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question on the groundwvater.
MS. MILLER: Right. Marie Miller, NRC.

The inspection report is dated Nlarch 20th, 2005.
That was issued. And it included the groundwater
sampling that wvas -- NRC did some independent --
in the NRC inspection report there that wvas issued
in March, 200, wve collected five water samples
from the Shieldalloy property. We independently
analyzed that through our laboratory, our contract
laboratory, which is the environmental survey and
site assessment program at the Oak Ridge Institute
for Scicnce and Education. The results were
included in that inspection report. And the
samples were analyzed for across alpha and gross
beta. And all five oroundwvater monitoring wells
that wvere sampled wcrc less than the
Environmental Protection Agency screening limits
for groundwater.

And the wvels that we sampled were the
wells -- we specifically selected the wels that
perhaps would show the highest level. So we did

conservative sampling. I Lnow the state did some
additionil sampling. I can't speak on their
behalf. And then as the gentleinan mentioned,
there was some other sampling. Again, I'm not

L)EGNAN & BAEMNAIN'
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addressitsn those. I'm just addressing these Ike c
ssilnppes that we took. I had shared this with Ken
and also xith the Mlavor's oflice. So if there's
any questions with regard to that, I'd be happy ItO
discuss those later tonilit. or give me a call at
my telephone number. Thank you.

MR. HARP: The court reporter needs to
change paper, so we can take -- go outside and et
some fresh air.

(Whereupon, a recess was taken from S:30
to S:45 p.m.)

NM. I IARlP: We're ooing to resume this
meetin-. Please take your seats. Okay, guys.
Mr. Nessel, your hand is up to talk.

MR. NESSEL: Yes. I have one other
question for Mr. Gillen, if I may, please.

MR. HARP: Okay. Mr. Gillen. one more
question.

MR. NESSEL: My name is John Nessel
aaain.

NIR. GILLEN: Can I make a couple of
clarifications when -- I just stood up, because I
was talking to a number of people on the break,
and a couple things I want to clarify. One is I
think I mentioned when we do our environmental

25 (_Pages 94 to 97)

Page 96

1 needs to be done with regard to :riotis ;irgrtimlemts

And of course thie islitiltionl ofc ontrols tlhat we
- talked about. That'sju'a vwo points.
4 ,MR. NESSEL: Along those lines, I have a
5 second question. Along those lines. wsho's to
6 say -- you said they have hurdles to -- in other
7 words, as long as thev meet that criteria, they'll
8 get the opportunity to store that on site.
9 MR. GILLEN: Correct.

10 NIR. NESSEL: So basically if they do
1 what you say you want them to do. As a taxpayer
12 and a citizen ofthe B3orotleh orNewiieldi is
13 saying, listen, I don't really want this stuff
14 here; what can we do to oet it off-site, really
15 doesn't mean a whole aeck of a lot.
16 MR. GILLEN: It does if you can plan out
17 something that causes us to disagree vith what
18 they propose.
19 MR.NESSEL: Yeah. But if vou're
20 setting up restrictions and specilications and
21 they're meeting that, and you say no, can't they
22 suetyou for not --
23 MR. GILLEN: You're right about the fact
24 that ifthey meet everything wse retuire of them in
25 our regulations and make an acceptable proposal to
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review or we -- I said environmental assessment.
In the ease ofa restricted release proposal to
NRC, we immediately do an environmental impact
statement. So we go through a stron;er analhsis
than just the environmental assessment, \which is a
lower review. So in this case we did an
environmiental impact statement.

The other thing I wanted to clarify is
when I talked about the criteria that wve have in
part 20 about restricted and unrestricted release,
I may have given Ihe impression that anybody out
there who's a licensee to NRC can just say I want
to go with restricted release and leave material
on nlv site and have this option. Any licensee has
the alternative to propose that. But there are a
number of hurdles. The normal course of action is
the preferred option of unrestricted release,
disposinlg orall the material, as you all would
I ik e.

Btut if they're going to go to a proposal
for restricted release, they have a number of
hurdles, argumeints to make to the NRC to allo%% us
to approve thalt. It's not just here it is, and
NRC. you got to approve it. So there's a nutiber
of thingus, and it's in tile regulations, about %%hat
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us, wye will accept it. yes. even iF we don't like
it.

MR. NESSEL: So your decision Wvon't be
based on whether or not the community submits a
petition to you saying no, we don't want this
here. That doesn't really hold that mtich weight
with you. As long 3S they mCeet the restrictions
that you set in place, then that's basically it.
So basically having meetings with the public is
just basically to assure the public that it's
going to be done in a proper way: not %whether or
not wve're going to stop it?

MR. GILLEN: That's correct.
MR. NESSEL: So in other words, you're

saying already that as lon, as thev do what you
say, we're stuck with the slag pile.

MR. GILLEN: If they meet everything
that we require.

MR. NESSEL: WVell, then why are we
having public meetings?

MR. GILLEN: Because ilaybe you'll raise
an issue that causes theli ItO g- o back and have to
reassess. Mlaybe you want to know what --

MR. MILTON: BecaCnSe it'S part of the
compliance. Noboty really cares. IThe! just --

I
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it's part ofithe comp!ii:mce.
MR. NtESSl L: What concerns can I raise

that you should already be raisiu.g because vot
have a lot morc knowlelue in that area than I'll
ever have. Do vou understand what I'm savini?

i

i

I
I

I 1
1

mean my biggest concern right nowv. based on
valkin- out the door, has to do with a cancer
cluster study. But that's going to be towards
Mr. Smith, because that's the portion of the
meeting that I think I need to direct that to him.

More importantly, if we find people --
if people come forth and say you know what, I took
material off from Shieldalloy and it's in my
property, on my property, and it's here for this
reason, that reason, or the other reason, and they
want to come forward because they think that
there's something has been done of concern. I
know Marie spoke about this already. I guess she
must have mentioned it.

MN1R. GILLEN: No, she didn't mention any
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ae say can yo u check and make sure this isn't the
material that "%e worried about, as opposed to
auiterial we think it should be?

MIR. GILLEN: Yes.
MIR. NESSEL: That's fine. And the

homeowner is free ofliability. Is iliat w0hat
you're saying?

MR. GILLEN: I would charge the
homeowner to come out and survey their property.

MR. NESSEL: Who would have to pay to
have it cleaned out of there?

MR. GILLEN: I don't know the answer to
that.

MR. HARP: Okay. One more. That's it.
Because we got to go back to our--

MR. MILTON: Ijust want to reaffirm and
answer my question with him. So in other words,
I'm not going to say it. Everything, the way
everything's going here, reading from -- you've
rcviewed past reports, knocked down a little bit.
But everything's on sight with leaving that stuff
here. There's no -- you're not going to come back
and say, hey, we changed our mind, we want out of
here. .You change your mind is what I mean.
Because --

MR. NESSEL: Well, my concern. what
gutarantees do they have that they're not coin to
be responsible for the cleanup?

IMR. GILLEN: The people who have the--

Page 99

MR. NESSEL: On their site. On their
property, yes.

MR. MILTON: Because there are people in
this room now that have it possibly on their
property.

MR. GILLEN: It depends on the
circumstances and the history of why it got there.
I mean if it was inappropriately disposed in
somebody's back yard, they'd be responsible.

MR. NESSEL: Suppose I bought it as
fill, and it's innocently -

MR. MILTON: Purchased as till.
MIR. N'ESSEL: Suppose I bought it as

fill, but for whatever reason -- and nov' I said
wvait a minutes this might not be hviiat I thought I

was doing. And I come to you and I say, you know,
Mr. Gillen, I got some stuff over here that I'm
not sure I'm supposed to have. Are you going to.
say, wel l, Mr. Nessel, guess what?.

MR. GILLEN: rEither it was
inappropriately and illegaliv sold bv the
licensee, or it was material that wa.isn't licensed
by NRC and we don't halve anyivhin,- to do with it.

MR. NESSEL: Okav. Tlhat's line. So
then this property owner can come florwvard to you

Page 101

i M~lR. GILLEN: WVe don't have our mind made
2 up.
3 MR. MILTON: You're right on track for

I A leaving it here with them. Right?
| - MR. GILLEN: WVe have an option that
E allows them to pursue leaving it here. I'm not --

7 we have not reviewed anything.
8 IMR. NESSEL: It doesn't matter.
9 MR. GILILENN: Your position that if they

1o meet ev'ery requirement we have related to
I l restricted release, yes, wve would approve it on
12 this site.
13 MR. R. NESSEL:. But what input do we have
14. as citizens?
15 MR. HARP: Ve're re-frying the same egg
16 here.
17 MR.NESSEL: I don't think so. We've
18 come up with a new point of view, new point of
19 view being the fact that the NRC has set up some
20 r~etulations, and as long as you follow those
21 regulations as far as me, him, her, and these
22 couple guys over here, it doesn't mean anythine.
1o 3 NMR HIARP: He'salready explained what
2,; their position is. And this is the third time
* -. I've heartd it. So because ve opened this up as a
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courtesy. BuLt I really -'at1t to --et tback to this.
II'you hlave more questions, w'll take the-i later

[lit --

N IR. NESSEL: That's iinlC. Tner-es no
morc questions. I understand.

.NIR. GILLEN: Our responsibility at %NRC
is to ensure that whatever end result there is on
any of our sites, that the public health and
safety is taken care of.

NIR. MILTON: Are you aware that D.E.P.
Commissioner Campbell has a fairly strong language
statement supporting the removal of that? Have
y'ou seen that?

NIR. GILLEN: I have not seen that.
Maybe you've seen it.

MIS. MILLER: Yes. And the NRC has
responded to that.

N1R. GILLENi: We've responded to
letters. We're aware of this.

Mx1R. MILTON: Very strong language. Get
it out of here from Commissioner Campbell. You've
read that.

M-IR. GILLEN: Yes.
MR. MILTON: Okay. Thank you.
MR. HARP: Thank you. WVe're back to our

27 (Pages 102 to 105)

Page 104

Gallsgan. If you dadlut get it, Shieldallo%'
responded -- intiendd t) respond in March of 2005,
hUt the letter did niot *et sent to Donna Galit-valln .
And I have copies of the letter, vwhich wve just

5 dated today, attached to which are minutes that
6 have been corrected in accordance with Donta's
7 comments. She hasn't had a chance to look at
8 everything because people were talking. But I
9 want to circulate this to everybody. And if you

10 have a problem with the minutes as they are,
11 please let David knoxv as soon as possible. And
12 Donna is going to get back to him tomorrow. So I
13 vill give, you know. the people here who-
14 NIS. GRAUMANN: I do remnember your
15 questions. Because you have me on the email.
16 I mean you have the original letter.
17 MIS. GAFFIGAN: Addressed to me.
1 MR. HARP: Nowv, where do ve go from
19 here? At our mecting of November S we again
20 requested input Forms. And the only person to
21 submit any was the State of Ncv Jersey. We're
22 going to request that if yon have some input to
23 give us, that you do give it to us, and in the
24 following context: What you've heard lonight,
25 Chapter 16.
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internal business. Just as a matter of
housekeeping, the minutes of the November 5, 2004
neetiliC wvas circulated by Dave Sni;h. The only
comtnents that came back about it were from Donna
Galffian.

MIS. GRAUNM:\NN!: I don't have a copy of
the minutes.

MR. HARP: WVell, it wvent out. It vent
out, did it not?

MR. SMITHI: Yes, itdid.
MR. HARP: It did. Anywvay --
MNS. GRAUMIANN: Last year? Oh. I'm

sorry.
NMR. tHIARP: November 5th ot'200-1.

Donna's was the only comment Icttcr we reccived.
UNIDENTIFIED SPEAKER: I think the

meetinn's a waste. It's a waste.
MN1R. WESTERGAARD: I didn't et a copy of

the minutes.

NIR. IARP: WVeli in any event --
NMS. GRAUMtANN: I have a file on you *-uvs

at home. So I mean I'm not sure if I do or not.
MS. WILLIAMS: I think I *ot it.
MR. HARP: We think everybody .ot it

because we did *et comments back from Domina
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NIS. BERGER: Somewhere in there. They
net renumbered.

MR. IIARI': Well, there's a chapter of
the decommissioning plan that vill contain the
comments we have received to date. That will be
sent out to you by September 30th. Is that
correct?

NIS. BERGER: Yes.
LMR. HIARP: And we will ask you to give

us your input at that time by October 14th. WVe
will then revise, if necessary, Chapter 16.4 to
incorporate all of'tlat. Ouir submission to the
NRC will also contain a transcript of tonight's
meet ing and the minutes of tonight's meetin(g. Bitt
\ve're trying to get your input. We have comments
from you in the miluttes. We have comments from
you, I guessjust in the minutes, except for
mistakes. So %ve're anxious to get that touether.
The submission date for the plan with all its
appcindages and all its subparts is October 24.
That's why we're ask ing for your input by October
14th.

We 'ill make available on the website
the various docuinetits % c're talkirng about prior to
their submission. cx.cpl for Revision I ,w'hich is K1

IDEGNANS: BATEMAN
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the ori.in3l deCOnlmmisSionint p!an. WV' vill have
available at the lowu oship Borolugh in the library
input forms for any cifizten to reflect .\nd ihCev
Wvill be included in thc record as well. So that's
what we intend to do. Jenniv. you have vour hand
tip.

MS. GOODNMAN: Will the Chapter 5 dose

assessment be completed before October 14th then?

MS. BERGER: It should be. All of the
chapter should be done before October 14th. And
that chapter, the ALARA analysis and the
environmental report will be put on the vebsite so
people can look at them.

MS. GRAUMIANNN: 10-14 was the date that
the comments had that to be in by also?

MR. HARP: Yes. All of the ones that we
thought you might have the greater interest in, up
and available.

MIS. GAFFIGAN: Dated August 29th, you
sent comments to NRC on lhowv you plan to address
the dose assessment in Chapter S. WVhen will wve be
able to see that on the website?

NIS. BERGER: We're poing to try to get
them up early. But in reality, it will be - when
the entire decommissioning plan is posted on the
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isiS. IWl.RGI: Well, bul keep ill nind that
bilh all of the institutional controls in place.

tle dose inust he less than 25 millireim. or the 'IRC
won't even talk to us about that. So it's gomng
to be something less than 25. But the commen; on
the institutional controls, the elTectiveness of
the institutional controls is the one thing that
is new, that is diflerent. One of the biggest
differences between this version of the plan and
Rev. 0 of the plain is that the NKC becomes the
perpetual license, is onc of the bi~gest changes
from that version. All the rest ofthe physical
controls are the same.

MS. GRAUMANN: Say that again? The NRC,
,the biggest difference is that the NRC --

MR. I IARP: The perpetual license is the
long-term --

MS. BERGER: Right. The federal long-
tcrm oversiaht ol the site. We talked about deed
restrictions and deeding the property to the state
or thc borough. That was one oflthe primary
reasons vwhy Rev. 0 the plan %was rejected, because
the NRC didn't Icel that that was a viable
institutional control. And so wse waited then
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website will be on the 24th.
MS. GAFFIGAN: But how can we comment

and give you intcllicent comments if we can't read
the entire dose assessment to understand exactly
what you're doin" and that you're doing it in
accordance vith the gnuidelincs? We need more than
a day to incorporate that and form comments.

NIS. BERGER: Rihlt. The comments we're
looking for are primarily -- any comments are
welcomed. But the ones we're lookino for
primarily are the ones that are required as part
of the restricted release process And those are
the ones that the NRC is looking to us to respond
to in that chapter. The rest of the technical
issues associated with the rest of the chapters
that are there, that will comc ,'vher'the plan is
issued. And then everybodx gets a chance to look
at it, provide your -- Iikc if there's something
we're doing that you think isn't appropriate,
that's the kind of information I wvould say that
the NRC would like to receive from you.

MIS. GOODMAN: WVeli, I think one of tilh
things that the SSAB is stupposed to comment on is
the adequacy of tile institutional controls. And I
don't think we can do that uiless we h:lve the dose
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until we, meaning Shieldalloy, until the NRC
issued guidance, and that they wvould be willing to
issue a lon-e-terin control license where
Shieldalloy would in essence remain a perpetual
licensee, xvith the federal gocvernrment looking at
the site as part of the licensing process.

MS. GRAUMANN: So how does that impact
the Borou-nih then? I mean from our standpoint, is
that -reater security?

MiS. BERGER: That's the input that I
think the NRC is look-ing for from SSAB.

NIS. GRAILJMAN'N: It's a question. I don't
know. I'm asking the question. \'hat arc the
beniefits of havinfg the NRC be the perpetual
license control versus the original plan. %which
was what?

MR. SMIITH: The Borough, or possibly the
state.

MIS. GRAUMIANN: I'm sorry?'
MR. SMIITH: Or possibly the state.
* IS. GRAUMNANNN: Could you shed a libht on

that?
* MR. GILLEN: Thle requlirciments in our

reetilations wvith regard to ectting Up-f;ont
inIbrimnation froin this group essentially limits the

' I - I
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in formnationl to -- I'll read it licre: Licensets
proposing to decommission by restricted use of the
site shall seek advice fron stlch eliective parties
regarding tile follo,%ing matters. And one. whether
provisions for inStittitional controls proposed by
the licensee to provide reasonable assurance that
the dose wvill be 2$ millirem. Will be enforceable
and will not impose undue burdens on the local
community. And then twio, whether or not the
licensee has provided sufficient financial
assurance. So really the focuis of the group's
comments are on the financial assurance and the
institution of controls.

MS. McKEE: An undue burden, is that
defined?

MR. GILLEN: Tom, I don't think it's
defined.

MR. McKEE: W~hat wvoud be an example of
that type of burden?

MR. GILLEN: Let's see. I think that
means -- that's in terms of the institutional
controls themselves, whether thle controls that
they've set up are requiring, you know, that the
local community be somnewvihat involved in those
controls. Those kind of burdens.
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p1niposet a si:nilar type ol'scenario to NRC. 'V'ley
went throtulgh and developed guidance specil iealtv
fOr the lon -tercoil ctmrol license.

MIS. BRAUNIAN'N': [ut I guess the
institutional; conirol is limited to the items that
you just read ofl?

NIR. GILLEN: No. What Ijust read dvas
the items that they're required by our regulations
to ect up-front input on.

R. 1HARP: This is a handout that we
nave out.

NIS. GRAUNIAN: I have a notebook at home
like this.

WR. HARP: I'll be happy to send it to
you again. But it's in your stuff, the
requirements of what we're looking for. And it's
also part of the -

MIS. GRAUMANN: No, no. I'm trying to
understand from a practical standpoint what the
advantage is of this. What's the advantage? You
knowv, Why

UNIDENTIFIED) SPEAKER: Is the meeting
amongst yotirsell? We can't hear anything.

UNIDI:'41 lFlED) SPEAKER: Nobody can hear
anything back here.
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MR. McKEE: For example, opportunity
cost to the town in terms of what potential
development could be here versus having a
landfill. Would that be an uindue burden?

MR. GILLEN: I don't think that fits
what we're talk-ing about here. But you could
raise that issue.

NIS. GR.AUMOANN: Yes. That would a good
comment to put on that comment sheet. But I guess
I don't understand -- and forgive me, but I guess
I just don't understand, why was this a key
chnlige? Understanding this is somcthing that the
NRC requested? Or this is part of their newv

-uidelines?
MR. SMIlTH: No. It's something we

requested ofNRC because we sa'v a resistance from

the state When taking control. And NRC indicated
that the municipality was not a large enough
organization to last a thousand years, or comment
on it for a thousand years.

MIS. GRAUMIANIN!: We plan on it, but --
MR. SMIITHI: The to,%n being here for a

thousand years. So %%e proposed, because we had
success out in Ohio with the possession only
license as hein-a institutional control. we
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UNIDENTIFIED SPEAKER: It's amongst
yourselves. What the hell's the use in being
here?

MIR. HARP: Could you move up one row?
UNIDENTIFIED SPEAKER: They can't hear

either.
UNIDENTIFIED SPEAKER: Come on!
MS. GRAUNIANIN: One of the major

differences between tile last --
UNIDENTIFIED SPEAKER: lie's doing all

the vaking up there. Let's hear it.
MI. I .ARP: Shc's trying to speak so you

call hear her.
MS. GRAUNIANN: One of the ilajor

differences is this last revision has a provision
in there that the NRC is going to be the perpetual
license control. Is that correct?

.NIR. S.-MITI-H: Yes.
MIS. GRAUNIANN: And before, it was going

to be the state. And I'm just trying to figure
cout what tIle advantaoes are to changing that.

MIR.S.MITH: Thestateresisted. They
said they W0ould not.

IS. GAFFIGAN: They put out the plan
%without askiiw us first hicther or not we vwould be

DEGCiN AN & B A'r'I:.\1AN
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interested in wvorking wvith it. And afiter ii saiv
the revision or the oriainal docuilment. no. we're

not interested in overseeint, it.

.MS. C'RAUNlANNN: WVlhat exactlv are the

responsibilities of whoever has the perpetual
license control? \What would their
responsibilities be?

MR. SMITH: Their responsibility is to
make sure that the engineerino controls are
maintained in place. And under the long-term
control license, there will be the monitorinn, as
well as the annulMl inspection and rcnevwals.

IMS. GRAUNMANIN: So basicaliv the INRC
would be overseeing everyihing that happens to the
site once the decommissioning plan is effective?

MR. SMITH: And the trust fund will be
set up for them, should there be a failure of the
licensee Shieldalloy doing that.

MS. GRAUMNIANN': I don't know vhere you
were when I interrupted you.

IMR. HARP: Thanks. Okay. The questions
are in the form. And we can email vou the form
anain if you'd like.

MS. GAFFIGAN: Are you lookino for a
consensus form from the entire advisory board? Or
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-t'il.n on. lUt in other \ tirds. !ou're tio, goin It,
haid out that comment sheet tonight?

NI R. SN IlTl 1: 'Not tnie-lt.
MS. GRAUNIANN: It's avaitable on theIr

website. The comment sheet. you can dowvnload and
you can print it all.

NMS. WVILLIAMS: And also in the library.
MS. GRAUNMANN: But it wvill also be at

the library as part of the documcntation. And
I'll make sure that Tony has it down at Borouoh
1-lall.

MR. IARP: Okay. Anvthine else belire
this Board before we open it to the public?

MS. WVILLIIAMS: I have one thing. I wvas
told that Envirocare did not want you to disclose
the bid.

MR. HARP: She said that Envirocare-
I'm trying to be the microphone. There is an
outfit out in Utah, I think, that handles some
types of radioactive material. And Loretta .%as
saying that you understand that Envirocare. with
*whom Dave Smith or about whom Dave Smith spoke
Fewv minutes -- about an hour ago, discussed the
price of otT-site disposal using Envirocare. and
Envirocare would not permit Shieldalloy to divulge
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are vou looking for individual entries from us and
from anybody else who's --

MR. HARIP: We're lookin- for individual
entries from -- because I don't think- we'll cet
consensus really. So I think, we're looking for
tihe sense of the various members. You Ws ill t-et a
chance to see how it's characterized in our
presentation to NRC before it goes to the NRC and
to cotment oon that. That's October 14th. You

know, September 30 to October 14th period wve're
talking about:

MS. GRAUMIAMN: The last time, vou had'
actually provided us with comment sheets. Is that
in this packet somewhere, or--

MS. BERGER: No it's not in there.
MR. SMITH: It's going to be posted on

our website.

MS. WILLIAMS: I don't have access to
that.

MR. SMilTI-I: I understand that. And
we're also going to put it in the librair, a
number of the forms, so thev're available.

MNS. GRAUIJ\MANN: I'll make sure that
ihev're available.

MwiR. MI!LT-ONI: I can't quitc hear xthat's

Page 117

1 the number that they wvere'villing to accept the
2 material for.
I3 MIS. WILLIAMS: Okay. Nov, I wvant to

4 know, wvho did this? On record.
5 MR. HARP: This is the preliminary
6 estimate of off-site disposal.
7 MS. WILLIAMS: Okay. That's TRC. This
e is the same company that Shieldalloy is goion to
9 contract to clean up their groundwater?

10 MR.SMTITI: Itisacompany which wealre
11 in negotiations vith. The state, as well as--
'2 NIS. WILLIAMIS: To eive yoiu an exit

13 strateey?
14 NlMR. SX1ITH: Ys.

5 : M R. HARP: Okay. Questions from the
16 Iloor?

i? MR. McKEE: Followv-up'on Loretta's
18 question. The TRC numbers for disposal, is -- was
i 9 'there a particular landfill that they got these
20 costs from?
21 MS. OLIVA: The disposal cost that was
22 tised in this estimate vas based on inl;orniation
23 g--ained from the work that was done at their
24 Cambridge, Ohio site, and also other information
25 thalt we could *-lean olffthe wveb of olnr closure

DEGN'ANI l.j BlTEMANt
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cost estimates.
MR. .IILrON': You got no quotes f-rorn any

disposal companies?
MIS. OLIVA:- Envirocare is petty IILICh

the onIv game in town. And the quote they
provided, they can't share %vith us.

MR. McKEE: Is that by some kind of
confidentiality agreement?

,MR. SNIITH: It's a confidentiality
agreemient that they asked us to sign in order to,
you know, get a final quote from them.

NIR. MNlcKEE: Can you tell us if their
number was lower than this number?

MR. S.MITHI: It wvas slightlv lower. I
can tell you that.

MR. McKEE: WVould it be -- because it
seems like you have a six million dollar charge
here just for loading the trucks.

MS. OLIVA: No. That also includes --
it would be going into railroad cars. It wvould
have to be -- a lot of the big-cr pieces would
have to be crushed before they went into the
railroad cars. So that's moving the material to a
staging area, crushing it, and putting it in the
railroad cars.
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abllot giving oLit costs. Anld l'ii not sure why.
MIS. WILLIAMNIS: Case by case basis? Is

that %%har they charge by?
M[R. SM-IT'l1: They charge generally for

disposal on a cubic foot basis. But this project
that they were giving us a presentation on was for
the removal, shipment, and disposal.

NIS. WILLIAMS: Do they also do on-site
work?

,MR. SMITH: Yes.
MIS. WILLIAMIS: If, say, for instance

after it's removed that they might have to oo in
and take soil out, and there'd be contaminated
soil there after the piles are taken away, do they
do that kind of work?

MR. SMITH: They do that kind of work.
That was not part of the thing--

MIS. \VILLIAMS: In other words, that
vould be an additional cost?

MR. SMITH: That Would be additional.
MIR. HARP: In the public now. Richard.
MR. SMITH: Ic's a Board member, too.
,M]R. WVESTERGAARD: I have a question.

work on some of our proJects where wve actually
look at the impact of acid rain leaching materials

Pace 121

into the ground'vater. I f we have a stonn event
tonight. is anybody monitoring that runofl'? Or
does anybody Know %%hat's in that runoff? I \would
also rcquest that we do some -- look at if
anythin, is running of1, is it percolating into
the aquifer? I think those are sonie of the things
that \vc have to look at. We hav'e enough water
supply problems around here, and we don't need
another one.

The other thing I'd like to see is --
I've lived here for 53 years. I'd like to see
some soil sampling done. I can remember "hell
material was shot off, or the runoff percolating.
I'd like to see some soil samples done. And I'd
like to see some sampling done in that stream. I
saw on the state's wveb page where they have Hudson
branch listed for TMDL in the next so many of
years. I think' we need sorne surface monrtorin,.
and I think wve need some wetland monitoring done.
And I'd like to see those issues addressed ASAP.

MIS. BERGER: T'here's been quite a bit
if soil sampling done all around that area as part
ot-

XIR. \VESTrERGAARD: Can11 We 2et Copies of
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MR. McKEE: And that costs actually more
than building the landfill, just loading it on the
railroad cars?

MS. OLIVA: Yes.
MR. McKEE: It just seems like these

numbers, if you look at the cutbic yard cost, it's
over S450 a cubic yard.

MS. OLIVA: It's very expensive to
dispose of.

MR. McKEE: And does that compare with
-- I mean in order to evaluate that number we
really need to know, if Envirocare's the only gamne
in town, what their number is.

NIR. HARP: All we can say is that this
is a representative ballpark fI-tire. We can't
give you the Envirocare figure.

MS. WILLIAMS: Ho'v about per tonnage?
Wouldn't they also charge you by per tonnage?
Wouldn't that be an easier way to come up with a
price? I mean if you ask charges per ton, what
would thev charge per ton? Instead of cubic fect |
or yards or whatever.

MR. SNIITII: They didn't give us even a
detail ofthat type of information in their
presentation. Once again, they're very concerned
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NIS. BlERGE!R: -- dil'rerent canipaig;1!n.
Trlhere's been -- there %;is -- how (1o I describe

;his? T'here ivas a different type o wslac was in
ihla, storage yard at one tine. And i! was mixed

up a bit.
MR. MILTON: Could vou give us a date on

when you'll supply that?
MS. BERGER: I'm sony. Say that again?
MR. MILTON: Could you give us a date

when wye could get that information so we could
actually see it?

MR. SMITH: She didn't promise that vet.
MS. GRAULMANN: She's addressini,

something else.
MR. MILTON: It wvas a yes or no

question.
MR. HARP: No was not a ves to the

question.
MS. BERGER: Anywvay, this is just one

example. There have been a number of campaigns
that have "-one on at the facility. This
particular one was a pile of a different kind of
slag thal was sold. And they had to separate that I
slag from the ferrocolumbian slag, which because
the two piles wvere sort of close to each oliher

; IS. 13ER(;ER: lii'h Ia ilotuie dust. same

2 thint. And the bag-house zlst hams also got verv,
3 verv low concentrations comnpared to the slag. The

slag is tlhe preponlerance of the radlioactivity 01o

5 the site.
MR. McKEE: So we have a leachabilitv'

7' test that ve can review that would confirm those
8 findings?
9' MS. BERGER: The leachabilitv testin-

10 and the K sub (d) determinations will be in the
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decommissioning plan.
MS. WILLIAMS: W'hen were thcse tests

taken? How long ao?
MS. BERGER: The leachability tests were

done back- in the early '90s."
MS. WILLIAMS: How about iettino new

ones?
MS. BERGER: We have new ones. Some

were done just this year on both the slag and the
baehouse dust. The iesting done in the early '90s
were all negative. They said nothing. But their
dejection limits for those measurements were a
little bit high. So that's why vwe went in and did
them again using a methodology with lower
detection limits, so we can'actuallyv et results,
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there was some mixing or whatever with it'. And
all of the other -- the ferrocolumbian slag was
put backl on the existing pile. All of that soil
in there has been surieyed and sampled.

There was sampling done at part of the
pond remnediation. Jean, I don't know the rough
dates of that, when the ponds were closed. That
wnas all sampled for radiological as well, even

though --

MR. WESTERGAARD: How abou; during a
storm event?

MS. BERGER: And there's been sampling
as part of the original cnvironmental report.
Thaht was fairly a comprehensive sampling and
survey at that time. And ofeourse the pile had
been there for many, many years before that was
ever done. As it turns out, the materials that
are in those large rocks are very tightly bound on
those rocks. Acid does not make them move.
Basic. ifyou can get the vater that it's in
really, rcally, really basic, one of those
elements will move slightly into the water. But
the rest ol them are not. It's very tielytl

MS. Wt'IL.IAMS: What about the dust?

.,

1 as opposed to just saying zero or belowv this
2 number.
3 MS. GRAUMIANN: Now, those test results,
4 are they in some of the stuf that you -uvs have
5 been sending to us. or not?
6 MIS. BERGER: No. 'IThev will be.
7 Everything's being compiled.
8 M4S. GRAUMANIN: Oh, okay. So if it's
9 going to be in the plan, we von't vee it in

10 advance of the plan?
11 MS. BERGER: No. Evervtihing will be
12 there. The plan is available 'or you to see and
13 'comment on and provide tina input into the NRC.
14 What the SSAB, we'rc 'hoping to get input on right
15 now arc just those two kev questions as part of
16 ; the decommissioning planning process. After then,
17 you get another opportunity to comment.

18 MS. GRAUMANN: Okay.
19 ' -MR. HARP: Mr. Milton?

20 MIR. MILTON: Two questions; one for
21 MIr. Smith. So as I understand it, you've entered
22 into an agreement wvith Envirocare?
23 M1 R. SImiTH: We have not entered itito it,
24 but %ve don't feel comfortable in disclosineg it
25 because we haven't shitiec it.

1)G I'GNAN N B ATEMAN
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\iR. .lil.ToNi: I cant ii inie hl t Lu the
re.a1sn tor the secrcec is.

MR. SMITH: Pardon me?
MR. MIILTION: The reason for the secrecy.
MR. SMITHI: I don't know either. We

tried to --
MR. MILTON: I know you try to release

information at the eleventh hour, so on and so

fonh. But this one, I can't --
MR. SMIITHI: I can only tell you what I

was --
.MR. MULTON: So ifve contacted them,

maybe thcv would release it to us?

MIR. SMITH: Could try.
MR. M1IILTON: And my second question is

about the soil sampling. In the rear of the
property, there's a -- several feet of soil was
removed. I'll ask someone else if you don't awant
me to ask you, Ms. Berger.

MS. BERGER: Oh, no. I'm sorry. I was
-- we werc listening to our stomach growling.

MS. GRAUNIANN: We were having a human
monient here.

MR. MILTON: So at the rear of the
property, the soil sampling was very positive back
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there. That's why so much was removed.

M R. SNITIITI: Soil w'as excavated. And
that was the area that Carol was talking about
,where we did the lay-dowvn and separation of the
two different types of slag. And we excavated
that soil, put it onto the pile in the controlled
area, then did a iMARSSIM release survey and did a
final status survey for that release.

MNRK. NI I LTON: Is it possible that this
whole site might have to be scraped off two,
three, four, five, six foot, like you did back
there?

MR. SMITH- : No.

AIR. -IILTON: Are you sure of'that?
MR. SMITI: Once again--
MR. MILTON: WVhcre is our information to

go by?
MR. SMITH: We -- in order to get a

release ofthe soil at that point, it wasn't done
on a dose assessment, but on specific analytical
numbers that were required to be adhered to in

order to release it without eoin- to a dose
.isse1srw-nt type of release.

MIR. IHARP: What does that mean. David?

MR. MILTlON: So you're askint to xo a

little extra that way, is wvat you're sayill-

MS. BERGER: No. Well, another
important point back there is all of the residtial
radioactivity that was in that yard -,as in slag
chunks. It wasn't in the soil. The soil, it w;rs
just the easiest way to act it up was to pull up
some soil and some chunks. But if there was a
chunk of slag there, that's vhat you Would pick up
when you were walking over with your survey
instruments.

MR. MILTON: The appearance is that it's
not just -- it appears that several feet o0'soil
were removed back there. That "'as necessary?

MR. SMITH: What Carol is saying, I
believe, is if wve wanted to spend the money to
save the soil and separate the pieces of slag, we
could go through that process and it would have
probably been a ratio of-- let's see. Probably
close to one to 50, soil would have been released
to the slag,.

MR. MILTON: The reason I'm asking the
question is -- maYbe I'm just totally vrong, but
when I go back there and look at il, it looks like
three, four, five foot of soil was removed in
cenain areas. I mean it's the steepest garadient

Page 129

in Newfield back there. All of a sudden the
ground just goes like this.

MR. SMiiTi I: No. Tie -rotind has been
contoured, because we brought back in clean fill.

NMR. MILTON;: Okay. I guess I'm seeing
something.

MR. HARIP: Sir.
MR. PRICE: Robert Price. Newf icld

here. One question the mayor brought tip vWas the
stormwvatcr. Say wve had a hurricane here, we had a
storm surge. What's going to stop that rtuofl? I
know the lady said that the particles are so huge
and the water can't penetrate heIm. But if you
pile particle upon particle. you end tip "with dust,
what is not getting in your groundwater.

MR. sminh I: No. i's lot going to "et
into the groundwater from particle size. But if
it were to actually be leached, that would he one
wav. That's why wve've done the leaching test.

MR. PRICE: Could that possibility be
the reason why our well came up with
contamination?

MlR. SMiTIl: It's very nilikely .because
your weils are up-gradient. tip-mind. and
everythin-g else.
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NIR. PRICE: Okay. WAd li w htz l ad dromchi

a couple Xyears ago, weren't we in fear ot
saltwater coming back in?

MR. SNIITHI: Down at the seashore.
LMR. PRICE: We had 20 feet of water

here. And then it coes away. Where is the
contamination? Everywhere. Likethevyhavedovin
there wvith the diesel fuel.

MR. HARP: You lost me.
MR. PRICE: Say we had a storm surte.

Say we capped it, and the cap washed off
MR. NIESSEL: You're talkin- after the

thing was closed.
MR. PRICE: Yes.
MR. NESSEL: If you guys arc lucky

enough to receive your closing permit after that
point if there's a strong storm or there's a
surge, what wvould stop the abater from washing away
the cap and spreading the smaller particles
around. I think is what he's saying.

NIR. SMIITH: One of the thinks that -- in
the design of the cap, in the erosion controls.
they look at storm conditions, worst case type
conditions in order to design the cap and the

runoff.
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maintenance, iflt hat's -- itim ian resources. is that

2417? Anda it so, it appears dhat the S 19.000 a
year is an extremely mreager ligiure.

MS. OU VA: That's more like maintenance
of fencing and physical attributes.

MS. RAGONE: There's really no person on
site 24/7. There's no guard on site?

MS. OLIVA: We're not planning on having
that, no.

MS. RAGONE: That'sjust the fence.
MS. OLIVA: Right.
MR. IIARP: Sir.
hMR. McKEE: I have a question for the

D.E.P. people. In New Jersey, if you build a
landfill for household wvaste, you're required to
have a liner and monitoring wall system in place.
Do similar requirements apply to a radioactive
waste landfill such as the one that's being
proposed here?

MS. GOODMIAN: We do not regulate that
material. lfve did, wc votldin't allow it to be a
landfill situation. And w'e do have a regulation
that says no burial of radioactive material unless
written permission is received by D.E.P.

MS. RAGONE: Unless what?
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MR. PRICE: Levees.
MR. 'VESTERGAARD: Just out of curiosity.

Dave, did you happen to do a soil erosion sediment
control plan for the district? \Vhen you put the
cap on, did you have to go through any ofthic
permitting process with the Soil Co nservation
District? Because they usually look at these
things. And I would feel more comfortable if we
had their engineers, when you come up with this
cap, just to make sure there's no possibility of

erosion or sedimentation. I'd feel more
comfortable if they take a look at that when you
get that information.

MR. SMITH: That would be something
which NRC, their experts will be doing. And
they'll be-- I mean the county's erosion control'
people can look at it. But it's really 'NRC's
experts that wvill be lookinrg at it from a
technical point once it gets to that stace.

M R. HARP: I'm sorry, I Ioroot your
name.

Page 133

I NIS. GOODNIAN: Written permission is
2 received by D.E.P. But that's for material that
3 we regulate.
4 MR. McKEE: Now, the reason this is not
5 regulated is that it's too high a dose?
I6 NIS. GOODMAN: Its source material level
7 concentration, there's a certain limit. If it's
8 above that limit, then the NRC regulates it.
9 MR. McKEE: Oh. it's subject to less

10 requirements because it's more, quote, dangerous?
11 MIS. GOODN-IAN: Well, it's subject to
12 federal rengulations.
3 iMR. MILTON: You could still view it as

14 a landfill.
1 5 M. ~McKEE: But because this is also a
16 SuperFund site, isn't there an agreement between
17 E.P.A. and NRC that other environmental
18 regulations apply here?
19 MIS. GAFFIGAN: We're reviewvin, that with
20 E.P.A. right now.
21 M1R. MlcKEE: Do you have any
22 determination on that vet?
23 N\lS. GAFFIGAN: No. We're reviewing that

24 with F.P.A. righ; nowe.
25 . MR. MIcKEE: When do you expect to have

MIS. RAGONE: Terri Racont:, R\a-g.o-n-e.
I had a question about the cost estimate in terms
of the annual fee for surveillance and monitorinlg.
I wvas wvonderinir about the site secumrlht
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MIS. GAFFIGAN: A couple weeks.
M\R. McKEE: Will you provike that to all

thes- people in the room?
NIS. GAFFIGAN: Yes, I will.
MIR. McKEE: Thank you.
MR. HARP: Ijust want to ask, on the

sign-in sheet, that people put theiremail
addresses there so we have them?

MR. MILTON: Some.
MIS. GRAUMANN: Is there a spot there?
MXR. HARP: Because that's another vay vwe

can reach you. Mlr. Nessel. Anybody else have
their hand up? Because we've heard from you. Not
stopping you. I just want to see if there's
anybody else before we get back- to you. And I see
no one else.

MR. NESSEL: If in fact the NRC -- wvell,
when the NRC grants your closing permit, wvhat's
the long-term p!an for this site? For example,
what portion ofthe site will be the closing area?
Is it a three-acre piece? Ve're talking about a
five-acre piece? I think we talked about this
belore. I think it's like a five-acre piece of
land.
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you know. the portIion in the back wvihere we
excavated the soil. blrooght soil in. reforested
that.

MR. NESSEL: And the remainder of the
property, what are your plans for that?

MR. SMITH: Tihe remainder of the
property. as far as I am aware, is to continue
manufacturing and find additional industrial uses
for it.

MR. NESSEL: So there will be buildings
on there. You're not planning on tearing down the
buildings?

MR. SMITI J: 1m nnot aware ofany|
projects to tear anymore buildings down.

MR. NESSEL: TFhe other thing was there
was a piece of paper floating around, and n
seems to have it. I got a look at it. And it was
different than their capital costs. The paper
says capital costs on there. And there was a
figure on1 there like 232-something dollars to
transport this stuff off-site. I don't have -- it
was like an exceptional amount of money. Said
something about the transport --

UNIDENTIFIED SPEAKER: 58 million.
Off-site.
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MIS. BERGER: The entire storace area is
about seven acres. The capped area is about three
and a hall:

MR. NESSEL: Okay. So ve're talkin-
probably around ten acres.

MR. HARP: Nlo. Seven acres.
MS. BERGER: Three and a half acres

%vtilit tihe seven acres.
MR. NESSEL: That's fine. And the site,

if I'm understanding correctly, is like 65 or 70
acres. Am I right?

NIS. OLIVA: 67, 1 believe it is.
MR. NESSEL: Okay. What's the plan for

the remaining property? What are your long-term
plans for that?

MR. SMITH: A portion of approxiniately
nine and a half acres is going, to be -- have a
conservation deed restriction on it. So it would
not allow for any building or anything like that.
But that's for mitigation of-- you know, wvetlands
environmental miutigation.

MR. NESSEL: So it would be at the
southern portion of tile propertyalon %Weyvmouth
Road area? -

MR. SMNITH: It's the portiorn where !
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MR. NESSEL: So over a thousand a year,
what does that represent? In other words, that's
what it wvould cost for you guys to haul it off

site and get rid of it? Is that my understanding
vdiat that's saving?

MR. SMITH: Tlhats an estimate.
MR. NESSEL: So for a thousand years,

what does that nmean?
NIS. RAGONE: Could be lowver with

Envirocare.
MR. NESSEL: Riht. Could be lower. But

what is the -- over a thotisand years -- Qet your

cap there, pleiase -- over a thousand years, what
is the cost per year?

MNR. IHA RP: They want it paid now, not a
thousand years out.

MR. SMIl TH: Are you suggcsting that we
wait a thousand years and then move it?

MIR. NESSEL: Not at all. What I'm
suggestilng is, is it going to cost you the same
amount of money over a thousand year period to
take care of this problem for the Borough of
Newfield, the same amotint of money that it's going
to cost vou right now to get rid of it. That's
the question. IF it's going to be a iquestion of

)F~GN1A,\N S& BATEMIAN
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58 million dollaI1's OVlI a thousand vyears or 58

million now. I wotIld hke to see you Let rid of
it. 11 it's . - - Oing to cost

! oil.

MIS. WILL.IAMS: For a period of a
thousand years on site, lie's talking about, that
the off-site might have been a little --

MR. NESSEL: Your thousand year figures
are really, really misleading. Bccause it makes
it look like you're spending a ton of money. But
ifyou divide the moneys you're suggesting over a
thousand years, not all that much money. You
know, you're misleading people by using that,
quote, unquote, a thousand years. A thousand
years.

MR. HARP: I think that - no, there's a
disconnect. Because the figure of SI 9,000 per

year is the thousand year figure per year. And
the figures that Jean has -- not on this sheet,
but she talkled about themn earlier-- range betcveen
S277,000, present dollars, which would be invested
over time, to S655,000. We're not saying that --
that would be the cost now to put into a trust
fund to assure the aninual surveillance and
maintenance lor a period of a thousand years. So
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L'l};s biely up or leaves the site.

MXR1\. ,\IeKEI`: We doni't have that number.
Yot, re mischardeterizing it. That number is i hlat

'ot calctulate based in the number vou're doinL in
'our estimate.

MR. I IARPI: Yes.
MIIR. ctKlEE: Using the percentages that

ve require. Which isalittledifferent. If ve
didn't agree with your S l9,000 a year, it would be
a lot biecer number.

NMR. HA RP: That's correct.
MIR. SMITH l: Or if it was l 5,000 a year,

it could be a lot lower.
NMR. HARP: I didn't mean to say that NtRC

had approved the 19,000. I meant to say that the
interest rates, those ranges came from NRC
gtmidance. Yes. Okay.

MR. NIESSEL: M1y other concern is that's
Sl 9,000 a year to maintain it. If there's a
problem, and it's going to be a lot more than
19,000 bucks to lix. in 20 years from now, let
alone a hundred years from nowv, you guys took it
in the net, so to speak. when in fact you were
doing something with chrome, plumes, %whatever, and
you guys had to do all the monitoring now and do
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we're not misleading any body. That's the figure
right there.

MR. NESSEL: Per year. that comes out to
how much over a thousand vears?

MS. OLIV\A: Ifyoul use standard interest
tables, SI9,000 a year. seven percent interest
over a thousand years would be $277,000.

MR. N1ESSEL: Over a thousand years.
MS. OLIVA: Right.- That's the amount of

money you have to put away today.
MR. NESSEL: S200,000.
MS. OLIV\A: S277.000. That wvill give

you enouluh interest over a period of a thousand
years.

MR. NIESSEL: But S200,000! In a
corporation that makes nitich more than 200,000,
that's not a whole heck of a lot of moneY to set
aside.

MR. NM1LTON': That won't do nothing in a
catastrophe.

MR. H-ARP: We're having a different -

it's not a hutge number. But that's the number
that the re-tlaltions. that thc guidance from NRC
sutgests should he put into a trust fund to make
sure that the maintenance goes on ifShieldallov

Page 1 41

I work to clean up the groundwater. And what's to

2 stop that from -- 50 years from now, somebody from
3 the NRC says wait a minute, we said that was okay
4 back then. but nowv it's got to be different. And
5 then is there going to be monies -- stockpiled

6 enough to if in fact they say it's got to be
7 off-site to a certain area of the United States,
8 is there guoing to be enough money there to do
9 that? I meant you're basing all your stufron

10 2005. 2006, and 2007. But you know what, man?
11 -Say 50 years from now, they say, hey, this is an
12 environnientally significant piece of ,round, and
13 we -wan1t yotl to get it oWThere. S19,000 ain't

14 goiing to do it.
15 aMR. MILTON: They're basing it on

16 compliance. Tlhat's all:.
17 M11R. NESSEL: That's what I'm saying.
18 And I mean you guys are doing what the NRC is
.19 telling you to do. That's the problem. It's kind
.20 of like a dog chasing his tail.
21 MR. MXIILTON: A fox in the hen house.

22 . MR. HARP: Ms. Ragone?
23 MIS. RAGONE: I just wvanted to know a

24 poini ot information. And that is to -et your
25 license originally, did you -- you have to have a
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(lecolllni~issiontiin± in plazce ihl order to i*ct your
license. No?

MR. SNIITI 1: Today. in today's world vou
would have lo have that.

M]S. RAGONE: No, not in 1955. But %when
they made that reulaltion, which was what? Like
in the '70s or'SOs? Somenwhere in there.

NIS. GRAUMIANN: The regulation was
chaneed. Does the NRC know %when the regulation
which regulation are you talkine about? When was
it?

MIS. ,MILLER: Ilm just Irying to get a
point of information. I can answer that. Marie
Miller, NRC Region I. If you were to apply for a
license for an activity, anmong the many things
that you wvould describe would be your radioactive
waste management practices. And then depending on
the amount of material that you would be licensed
for, you may be required at that point to put a
financial assurance before vou would !et a
license. And in the case ofShicldalloy, we
didn't require a financial assurance in 1955. The
financial assurance requirement caine along nmuch

later.
NIS. RAGONE: In the '70s?
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they were el1uiied tO Subin ~it a decomnliissiouiiing
cost esti m:1c land a fitinding plan. And they did
suibmit thal. And that was viewed as adequate at
the tinme, subject to review. They submitted a
decommissioning plan. And whent that plan is
submitted, they're required to update the
decommissionin- cost estimate. When %e rejected ,
the plan, there wvas no way for the staff to
evaluate cost estimate if you don't know wvhat the
plan is. So that's why when the plan is submitted
in October, wve're expecting to see this
decommissioningi cost estimate and the Funding
mechanism. And then we'll make the determination
of whether or not it's adequate or not at that
time.

MIS. RAGONE: So that hasn't been in
place. Since 1994, that hasn't really been in
place. But the NRC keeps the license in time of
renewval, even thouh they haven't submitted a full
deconmmissioning plan or put aside moneys?

MIS. MILLER: rhe minimnum anount, 1
think, is S750,000. plus the additional money that
was court ordered from thle Superfund settlement ,
It was the E.P.A. bankruptcy settlement.

MlS. GAFFIGAN: Bankruptcy settlement.

1

2
3

4

5

6
7

8

9

10

11
12

13

14
15

16
17

18
19

20

21

22
23

24

2 5

Page 143

MS. MILLER: Financial assurance
re(quirements. 1990.

MS. RAGONE: So 19S0 was the financial
assurance. So in order to -et their license,
theoretically they had to provide financial
assurance. Nowv, did they also have to provide a
decommissioning plan at that point?

MS. MILLER: No. The decointmissioning
plan is required under a timeliness rule that was
passed in 1994. It specifies when you need to
submit a decommissioning plan. And so for
example, wvhen they ceased operations, principal
activities, then you have the time period within
t'velve months. Or yotu can request a schedule of
relief and submit a decommissioning plan. And
that -- this schedule would have to indicate that
there would not be an impact on public health and
safety, and the reasons why yoti have the schedule
change. And that was the case with Shieldallov.

MS. RAGONE: So theoretically since 19S0
thev shotild have been puiting money away, or
havine some sort of financial assurance?

,M4S. MILLER: 'Ihev -- wshen the rnle
passed, the financial assurance. there wvere set
;.mounts hati wet- retlltired at hlet litne. And thte
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MS. MILLER: So the approximately five
million has been there during this time period.

MS. RAGONE: The time fraine -- you said
from tile bankruptcy. But not from 1994 when they
were --

M1S. MILLER: Fromn the'94 time frame, it
was the minimum amount of the 750.000. And then
butt we also have tlie knowledge of the court
settlement antount. And it was used specific to
the slag pile reniediation. In fact, the NRC did
roll down some monev from the financial assurance
agreement'or a period of tilne.

NIS. RAGONE: For?
NMS. MILLER: Blecause when -- Iguessyou

were in bankruptcy?
MR. S.MITH: Yes. Bankruptcy.
NMR. FIARP: Mr. Nessel.
MR. NESSEL: Just one more little

question. Could we in fact have tlei mcetings
moved over to the Borougth Hall. as opposed to
havine themn here? Would you guys be willing to do
that?

MR. SN-Il '111 As lorg as tie f3orolt HalllI
doMst'r Iointi.

*\IR. \VF-S lthR(;AARlD: I dlon't thlink analiodvff
K>
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"OtIld mijaid.
:IR. [I.SSl: As a citizen. I %vutld

appreciate that. And the other qtestion wai. a
copy of the list. could you also supply tha:t itl;
the information at the library? Could we have a
copy of ohc sign-in shect tonight? That wvy if wo
do have some questions, we can go ahead and
contact those individuals or someone else, rather
than a hit-and-miss type situation?

MR. HARP: Yes. Jenn?
MS. GOODMAN: Hlas Shieldalloy considered

moving the slag pile to the Ohio site?
MS. GRAUMANN: They've already anrecd to

have it. Excellent idea.
MS. WVILLIAMS: You've got your third

party there.
MS. GOODMAN: I understand that from

Ohio, that Ohio's --
MS. GAFFIGAN: Their pile's in the

middle of a cow field, as opposed to a town.
MS. GRAUNMANNN: They're a bitger tonn

than we arc.
MR. SIMITIH: I'm would imagine. Because

first of all, the Ohio wouldn't --
MIR. SHINDEL: Can't take any more than
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[Basicallv you're saying October 14. I1isically I
don't see that there's any ihing firther to
discuss. We pretty niuchl chewed it t lu.

MIR. IHARII: Oa. Thank you very much.
(Whereupon, the proceedings were

concluded at 9:45 p.m.)
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what they already have.
MR. M`IILTON: The reason they haven't

capped their second pile is because they're
actualiv trying to sell it rieht no"w.

MS. WILLIAMS: Sell it? To %%ho?
NMR. MILTON: I don't know. It's a

tactic, I guess. But they're saying they're
trvine to sell it. Probably buying time so tihy
don't have to spend the money to cap it.

IMR. NESSEL: Probably trying to bring it
over here.

MiS. GRAUMANN. Mlaybe.
MN1R. .MILTON: But the people in Ohio

think it's a %wonderful idea. Thev think we should
make a reef out of it.

MR. HARP: Anv further comments or
questions from the public? Okay. Thank you.
We're going to close the public session, as vou
guys do. Does this group wvant to meet again?

iMS. WILLIAMS: lfwve meet, we meet at
Boroueh Hall where there's microphones and air-
conditionine?

NIS. GAFFIGAN: WVhIat do we need to
discuss?

LIS. GRAUNIANN: Betwevectn niow% :ind] lhen?
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SITE SPECIFIC ADVISORY1BOARD
Shieldalloy Metallurgical Corporation

Input Form

This form has been designed to facilitate your input to the Shieldalloy Metallurgical Corporation
(SMC) decommissioning process. Kindly complete the form to the best of your ability and return
it to SMC at the following address:

David R. Smith
Shieldalloy Metallurgical Corporation

35 West Boulevard. PO Box 768
Newfield. NJ 08344

The forms must be received byNovember 30. 2004 in order for your input to be captured in the site-
wvide decommissioning plan. We will atlempt to bill cannot guarantee inclusion of later submittals.

In completing the lorm, the Hollowing definitions imby he of use to you:

Financial Assurance - A means of demonstrating that SMC possesses the necessary
funds to cover the estimated costs of conductin'w all licensed activities at the site once
the decommissioning plan has been implemented.

Institutional Control --A program to physically control access to the SMC site after
implementation of the decommissioning plan. The institutional control program for
the site includes the maintenance of a '"Lonled Term Control" license, an
environmental monitoring and maintenance program periodic surveillance and other
requirements to be specified in the decommissioning plan. It also includes funds
sufficient to cover the costs for these activities.

To tal Effective Dose Equivalent (TEDE) - The sum of the radiation dose from
external exposure (i.e., from sources outside ot'the body) anidi from internal exposure
(i.e.. from sources taken into the body by inhalatioti. ingestion, etc.).

Your input is important to us and we appreciate your time in completing this form and returning it
to us. We will be taking your input into account in the preparation of our decommissioning plan.
We encourage you to review the plan once it is prepared and provide us wvith any comments you
might have at that time. Other opportunities to provide feedback to SMC throughout the
decommissioning process will be described in the plan.
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SITE SPECIFIC ADVISORY BOARD
Shicldalloy Aletallurgical Corporation

Input Form

NJDEP's responses:

1. Do the institutional controls proposed by Shieldalloy Metallurgical
Corporation (SMQ provide reasonable assurance that an average member of the'
public will not incur a radiation dose in excess of 25 millirem Total Effective Dose
Equivalent (TEDE)?

The New Jersey Department of Environmental Protection (NJDEP) does not have
sufficient information on which to base a response. The characterization of the slag and
baghouse dust pile was not provided to the Site Specific Advisory Board (SSAB), nor
was the engineering design of the cap.

2. Do you believe the institutional controls will be enforceable?

No. There has been no demonstration that the institutional controls proposed will be
enforceable for the time period necessary,tbasically in perpetuity. The United States
Nuclear Regulatory Commission's (USNRC) own regulations under 10 CFR Part 61.59
state that institutional controls may not be relied on for more thai 100 years.

3. Do you believe the institutional controls will not impose undue burdens on
the local community or other affected parties?

No. The institutional controls may well prevent the development of the rest of the SMC
site, as well as surrounding properties. The NJDEP believes this presents an undue
burden on the local and neighboring communities.

4. Do you believe SMC can provide sufficient financial assurance to enable an
independent third party to assume responsibility for control and maintenance of the
site?

No. SMC appears to be downsizing this operation. There is no value to the property
with the slag pile present,'only liability, p6ssibly in the hundreds of nillions of dollars. Tt
appears that SMC is seeking the Long TernAControl (LTC) option only to co'ntinue
operating the facility f6r as long as SMC can'profit from it. If SMC can 'not profit from
this operation, abandonment of all radioactively contaminated materials appears likely.

Also, SMC states that it currently has posted $5 million-dollars in financial assurance for
addressing the USNRC regulated materials on the site. This amount was not posted in
accordance with 10 CFR 20.1403(c) for license termination under restricted conditions,
but rather in accordance with paragraph 16 of the March 26, 1997 Bankruptcy Settlement
Agreement. This amount was posted as 'a "Predetermined Cost" in bankruptcy
negotiations based on licensing issues relevant'at that time and w 'as not based on SMC's
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and USNRC's current proposal for a LTC license. It is impossible for NJDEP to know if
this amount will be sufficient for the current proposal since very few details have been
made available to the SSAB.

5. In its decommissioning plan, SMC must present an assessment of the
radiation dose potential associated with its planned decommissioning option for the
following population groups: (1) on-site workers that do not have access to the
capped area; (2) on-site workers that perform routine maintenance and inspection
of the capped area; (3) trespassers; and (4) the'nearest off-site resident. Are there
other population groups that you think should be included in the dose assessment
process?

Yes. According to the October 7, 2004 letter to Kenneth Kalman of the USNRC from
SMC, the trespasser scenario-means recreational, casual visitors, or hunters. While
NJDEP agrees that the resident farmer scenario is not realistic because a house cannot be
placed directly on top of the slag pile, we believe that a more conservative realistic
scenario should be assessed, namely a fiuture resident who uses crushed slag as fill under
a house. We believe this is certainly realistic, given the fact that it was done by SMC at
this site, even having full knowledge of the radioactive content of the material. NJDEP
also believes that the nearest resident scenario should assume that the house is built next
to the slag pile and that the engineering controls degrade and completely fail over time
(see Comment No. 6 under Additional Concerns, below).

Additional Concerns:

l. NJDEP is on record with the USNRC opposing the issuance of the first Long
Term Control license in the country based on both administrative and technical concerns.
Please refer to the attached letter dated June 25, 2004 from NJDEP Commissioner
Bradley M. Campbell, to USNRC Chairman Nils J. Diaz for details. The information that
has been provided to the SSAB to date has not changed NJDEP's position regarding
issuance of a Long Term Control license to SMC.

2. The statement made by SMC at the November 5, 2004 Site Specific Advisory
Board meeting that one of the reasons SMC does not consider disposal of the slag pile a
viable option is because of liability issues, such as the possibility that the material would
have to be sent back to Newfield from Envirocare of Utah. Subsequent to the meeting,
NJDEP spoke with Envirocare of Utah, who explained that this requirement is just an
extension of the USNRC "cradle to-grave" policy. Every generator of radioactive waste
is responsible for the waste that it generates forever. This is a standard part of the
contract that every Envirocare client must sign before they will accept the waste. NJDEP
has dealt with numerous cleanups across the State with responsible parties ranging from
private companies to the United States government. This issue has never been brought
up as a reason to abandon disposal as an option.

3. The SSAB does not seem to be functioning as the regulatory framework suggests.
Namely, NUREG 1757, Volume 1, Chapter 17 states that the SSAB should elect a



chairperson and adopt a chart6r and operating procedure. This was not done. The
minutes of previous meetings reflect that SMC or its representatives have driven the
discussion. Basic radiation protection principles were discussed at two SSAB meetings
(which were necessary), but little discussion on specifics of the dose assessments or
financial assurance was presented. According to NUREG 1757 the licensee is supposed
to provide the SSAB with licensee studies and analyses that are pertinent to the
decommissioning. The SSAB does not have the dose assessment or the 1996 Draft
Environmental Impact Statement for the SMC site in Cambridge, OH that is supposed to
contain the ALARA analysis that the USNRC is allowing to be used at this site. The
SSAB should also have been provided with the thermoluminescent dosimeter (TLD) data
from the fenceline near the slag pile. This would at least provide a point of reference
when discussing regulatory dose limits. The SSAB has no documentation on financial
assurance, only the total amount that SMC says is available. The work of the SSAB
cannot be considered complete until these documents are distributed and a discussion is
held among the members.

4. The cover page to this Input Form states that the form must be completed by
November 30 in order for the SSAB input to be captured in the site-wide
decommissioning plan. It then states that these concerns will be addressed in the
Decommissioning Plan. Is this the final input on the question of institutional controls and
financial assurance? If it is going to be included in the decommissioning plan then we
assume this is the input that the USNRC is going to evaluate against their regulations.
NJDEP believes that the SSAB should work to provide a consensus opinion to SMC. It
is difficult for this to happen based on the way the SSAB meetings are currently being
conducted.

5. When discussing institutional controls at the SSAB, SMC states that the controls
will need to be relied on for 1000 years. This seems inappropriate given the half-life of
the material that will be remaining at the site and the exposure rates when the engineering
controls fail.

6. A copy of SMC's October 7,2004 letter to Kenneth Kalman of the USNRC was
provided to SSAB members at the November 5, 2004 meeting. NJDEP has concerns
regarding item number 3 under Dose Modeling. The USNRC is allowing SMC to
ass~umne that engineering controls may or may not fail once institutional controls fail, or
their effectiveness may degrade over time. Since we know this material will be present in
perpetuity, NJDEP believes it is safe to assume that eventually there will be neither
institutional nor engineering controls present. We understand that sometimes a
degradation of engineering controls may be considered more conservative because
erosion usually occurs irregularly, which may focus the flow and allow contamination to
be channeled and concentrated at a particular location, referred to as the "bathtub effect."
According to SMC, the type of material present at this site is not readily soluble, so this
type of degradation of engineering controls would not be considered conservative in our
view. NJDEP believes that all scenarios should be assessed based on the failure of both
institutional and engineering controls.
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1. Do the institutional controls proposed by SMC provide reasonable assurance
that an average member of the public will not incur a radiation dose in excess of 25
millirem TEDE?

The Department of Environmental Protection (DEP) does not have sufficient information
on which to base a response. The dose assessment chapter of the decommissioning plan
is not complete. There are blanks for critical input parameters such as the thickness of
the contaminated zone, the thickness of the engineered cover, soil densit',- etc. How can
the SSAB be expected to answer this question without SMC providing the calculations to
show that 25 mrern/y would be met? SMC has also mentioned leachability studies which
we have not received. These would be useful so that accurate distribution coefficients
can be used in the modeling.

2. Do you believe the institutional controls will be enforceable?

No. There has been no demonstration that the institutional controls proposed will be
enforceable for the time period necessary,'in perpetuity. The NRC's own regulations
under 10 CFR Part 61.59 state that institutional controls may not be relied on for more
than 100 years. i'

3. Do you believe the institutional controls will not impose undue burdens on
the local community or other affected parties?

No. The institutional controls may well prevent the development of the rest of the SMC
site, as well as surrounding properties. The DEP believes this presents an undue burden
on the local and neighboring communities. -

4. Do you believe SMC can provide sufficient financial assurance to enable an
independent third party to assume responsibility for control and maintenance of the
site?

No. SMC appears to be downsizing this operation. There is no value to-the property with
the'slag pile present, only liability, possibly in the hundreds of millions'of dollars. It
appears that SMC is seeking the LTC option only to continue operating the facility for as
long as SMC can profit from it. If SMC can not profit from their operation, abandonment
of all radioactively contaminated materials appears likely.

SMC quotes that it currently has posted $5 Tiillion dollars in financial assurance for'
addressing the NRC regulated materials 'on the site.' This amount was not posted in
accordance with 10 CFR 20.1403(c) for license termination under restricted conditions,
but rather in accordance with paragraph' 16 of the March 26, 1997 Bankruptcy Settlement
Agreement. This amount was posted as a "Piedetermined Cost" in bankruptcy
negotiations based licensing issues at that time and was not based on SMC's 'and NRC's
current proposal forLong Term Control 'License. It is impossible for NJDEP to know 'if
this amount will be sufficient for the current propogal since very few details have been
made available to us.

DRAFT



SMC left out the cost of long term monitoring of the environment, including groundwater
and runoff in its cost estimate for the LTC.

5. In its decommissioning plan, SMC must present an assessment of the
radiation dose potential associated with its planned decommissioning option for the
following population groups: (1) on-site workers that do not have access to the
capped area; (2) on-site workers that perform routine maintenance and inspection
of the capped area; (3) trespassers; and (4) the nearest off-site resident. Are there
other population groups that you think should be included in the dose assessment
process?

Again, there is insufficient information on which to base a response. In the unfinished
dose assessment chapter, it is stated that a suburban resident builds a house 100 yards
from the pile. In the conference call regarding this chapter, the NRC wanted an
explanation of.why the resident could not be closer than 100 yards. Also, the NJDEP
believes that excavation of the cap, or complete failure of the engineering controls, in
combination with the suburban resident should be modeled. While we agree that the
resident farmer scenario is not realistic because a house cannot be placed directly on top
of the slag pile, we believe that a more conservative realistic scenario should be assessed,
namely a future resident who uses crushed slag as fill under a house. We believe this is
certainly realistic, given the fact that it was done by SMC at this site, even having full
knowledge of the radioactive content of the material.

Additional Concerns:
1. The Long Term Control License option has not been proposed as a regulation, as
such, it has never been through the public comment period. The NRC is implementing
this policy without proper public input. The SSAB forum does not give the public the
opportunity to comment on the whole concept of a LTC license. It is clear from the
SSAB meeting on September 21, 2005 that the public is not in favor of this option.

2. The cost estimate that was handed out at the September 21, 2005 SSAB meeting
for license termination and disposal of the radioactive material may not have been the
actual cost because of a disclosure agreement between SMC and Envirocare, according to
SMC. This is unacceptable. How can an ALARA analysis be performed without a real
cost for disposal?

3. The SSAB does not seem to be functioning as the NRC guidance suggests in
NUREG 1757, Volume 1. Chapter 17 states that the SSAB should elect a chairperson
and adopt a charter and operating procedures. According to NUREG 1757 the licensee is
supposed to provide the SSAB with licensee studies and analyses that are pertinent to the
decommissioning. The SSAB does not have a completed dose assessment or ALARA
analysis. The SSAB should also have been provided with the TLD data from the
fenceline near the slag pile along with a map of the locations. This would at least provide
a point of reference when discussing regulatory dose limits. The work of the SSAB
cannot be considered complete until these completed documents are distributed and a
discussion is held among the members.

DRAFT



4. The Department believes that the SSAB should work to provide a consensus
opinion to SMC. It is difficult for this to happen based on the way the SSAB meetings
are currently being conducted.

5. When discussing institutional controls at the SSAB, SMC states that the controls
will need to be relied on for 1000 years. This seems inappropriate given the half-life of
the material that will be remaining at the site and the exposure rates when the engineering
controls fail.

6. The NRC is allowing SMC to assume that engineering controls may or may not
fail once institutional controls fail, or their effectiveness may degrade over time. Since
we know this material will be present in perpetuity, the Department believes it is safe to
assume that eventually there will be neither institutional nor engineering controls present.
We understand that sometimes a degradation of engineering controls may be considered
more conservative because erosion usually occurs irregularly, may focus the flow and
allow contamination to be channeled and concentrated at a particular location, referred to
as the "bathtub effect". According to SMC, the type of material present at this site is not
readily soluble, so this type of degradation of engineering controls would not be
considered conservative in our view. The Department believes that all scenarios should
be assessed based on the failure of both institutional and engineering controls.

7. Commissioner Campbell pointed out to Chairman Diaz that the LTC is in essence
an ad hoc low level radioactive waste facility without appropriate public involvement.
The idea of storing any amount of radioactive waste was strongly rejected by the citizens
of New Jersey when we attempted to site such a facility through the efforts of our Low
Level Radioactive Waste Facility (LLRWF) Siting Board. We view the issuance of a
LTC license in the same context; storage of radioactive waste with institutional and
engineering controls. We realize and acknowledge that no other waste will be stored at
this facility.

Only wastes that will decay to acceptable levels within 500 years are allowed to be
disposed of at a LLRWF, and then only if they are placed at greater depths. The
radioactivity in the SMC waste will remain in the SMC waste for more than one billion
years and our understanding is that it will not be buried at all, but simply covered.

NRC's own LLRWF regulations state that institutional controls may not be relied on for
more than 100 years (10 CFR61.59). How can a LTC NRC license be considered
durable for the time period necessary (in perpetuity) with this type of long-lived
radioactive waste?

This waste would be excluded from a LLRWF because of its long half life and the SMC
site would be excluded from siting the LLRWF because of the presence of wetlands.
Even the Assured Storage concept, which was proposed because of the limited success in
siting a LLRWF, excluded long-lived radioactive waste. Why does issuance of a LTC
license make it acceptable to store long-lived radioactive waste here now?
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8. The Health Physics Society recently revised their position statement on Low-
Level Radioactive Waste Management. Position 1 states - "The goal of managing LLRW
is to ensure the safety of workers and the public and to protect the environment. To
achieve this goal, disposal, not long-term storage, is the best and safest long-term
approach." We view the LTC license option as long-term storage, not disposal, and agree
with the HPS that permanent disposal is the safest, long-term approach.
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