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SUMMARY: The Department of Energy (DOE) has prepared an Environmental Assessment 
(EA) DOE/EA-1165, evaluating proposed environmental remediation activity at Argonne 
National Laboratory-East (ANL-E), Argonne, Illinois. The environmental remediation work 
would (1) reduce, eliminate, or prevent the release of contaminants from a number of 
Resource Conservation and Recovery Act (RCRA) Solid Waste Management Units (SWMUs) 
and two radiologically contaminated sites located in areas contiguous with SWMUs, and 
(2) decrease the potential for exposure of the public, ANL-E employees, and wildlife to such 
contaminants. The actions proposed for SWMUs are required to comply with the RCRA 
corrective action process (40 CFR 264, Subparts F and S) and corrective action requirements 
of the Illinois Environmental Protection Agency; the actions proposed are also required to 
reduce the potential for continued contaminant release. 

Based on the analysis in the EA, the DOE has determined that the proposed action does not 
constitute a major federal action significantly affecting the quality of the human environment 
within the meaning of the National Environmental Policy Act of 1969 (NEPA). Therefore, the 
preparation of an Environmental Impact Statement is not required. 

DESCRIPTION OF THE PROPOSED ACTION: The DOE is proposing to remediate 19 
SWMUs and 2 radioactively contaminated sites at ANL-E. Remedation of the 19 SWMUs 
would satisfy the corrective action requirements in the RCR4 permit that IEPA has proposed 
to issue. These SWMUs are waste management units such as landfills, French drains (used 
for disposal of liquid chemical wastes), waste water sludge drying beds, a bum pit, a holding 
basin, and units used to manage coal combustion waste at the ANL-E boiler house. The 
radiologically contaminated sites are two in-ground concrete vaults used to store radioactive 
waste. Most of the remediation sites have been taken out of service; a few are still in use. 
The sites range in size from small indoor structures to a 16 acre landfill. The proposed 
remedial action consists of three general categories of activities: (1) excavation, (2) 
containment and/or pump-and-treat operations, and (3) facility modifications. The remedies 
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examined for each site are considered to be the most conservative that might be required; any 
other remedy that might ultimately be used would be no more intrusive and have no greater 
impacts. Generally, the least intrusive approach required to achieve cleanup objectives would 
be used to implement the proposed action. 

ALTERNATIVES: Under the no action alternative, all sites would be left in their current 
conditions. No remedial activities would be undertaken. For those sites that have access 
restrictions in place, access restrictions would be maintained. Contaminated soils would be 
left in place. Areas of contanbated surface and subsurface soils could increase in size due to 
dispersion and migration of contaminants. Surface waters could potentially become 
contaminated due to runoff from contaminated sites. Contaminants in the soil would continue 
to migrate into the groundwater because the contaminant sources would not be removed or 
contained. 

ENVIRONMEhiAL IMPACTS: Impacts of activities associated with environmental 
remediation at Argonne National Laboratory-East were analyzed in the EA. 

The finding of no significant impact for the proposed action is based on the following factors 
which are supported by information and analysis in the EA. 

Soils ImDacts: Excavation activities would expose a maximum of four acres to erosion. No 
stockpiling of contaminated soils would occur; each day excavated soil would go immediately 
to treatment or disposal. Uncontaminated fill soils would be stockpiled at sites prior to being 
replaced in the excavation. Excavated areas would have a temporary increase in local erosion 
potential, as would soil stockpiles. The potential for erosion would be small and would be 
minimized by using erosion prsvention methods common to the construction industry. 
Containment activities (i.e., installing caps) would also result in minor temporary erosion of 
uncontaminated soils that would be minimized by using erosion prevention methods. 

Surface Water ImDacts: Excavation and containment activities could result in runoff of 
contaminated and uncontaminated soils due to erosion. Surface water runoff controls would be 
integrated into erosion controls at excavation and containment sites. Surface water impacts 
from runoff would be small and temporary. 

Three groundwater pump-and-neat operations would discharge contaminated water into the 
laboratory sewer system. The maximum combined flow from these operations would be 9,OOO 
gal/day and the average combined flow would be 900 gallons per day. The average flow into 
the laboratory wastewater treatment plant is about 400,000 gallons per day. One groundwater 
pump-and-treat system would discharge treated water into the sanitary wastewater treatment 
plant. No significant effects on the operation of the treatment plants would be expected and 
the amounts of contaminants discharged would be small. 
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Groundwater Impacts: Concentrations of contaminants in groundwater at sites to be excavated 
would be expected to decrease because the source of the contaminants would be removed. 
Similarly, the potential for additional future contamination would be eliminated because the 
sources would be removed. Potential impacts on groundwater quality would be beneficial 
because contaminants would be prevented from migrating into the groundwater. Containment 
actions would also reduce potential groundwater contamination by reducing infiltration of 
water through contaminated areas and preventing contaminants from migrating to 
groundwater. Groundwater pump-and-treat operations would contain and control groundwater 
contamination and decrease the spread of groundwater contaminant plumes. Potential impacts 
on groundwater quality would be beneficial. 

Air Quality Impacts: The proposed action could result in temporary localized exceedances of 
the short-term air quality standard for particulate matter (PM-10) at the perimeter of the site 
due to soil disturbances. The standard could potentially be exceeded for several days near 
two remediation sites and up to about 30 working days near another remediation site. 

The proposed action would also release volatile organic compounds (VOCs) into the air. Ex- 
situ treatment of contaminated soil would generate uncontrolled emissions of approximately 
3100 kg (6,800 lb) over a 33-day period. Treatment of contaminated groundwater would 
generate uncontrolled emissions of less than 530 kg (1,200 lbs) over a 30-year period. 
Controlled emissions would k about 90 percent lower than uncontrolled emissions. 

Threatened and Endangered Species ImDacts: Adverse impacts to state or Federally listed 
threatened or endangered species would not be expected under the proposed action. The 
Federally endangered Hine’s emerald dragonfly occurs along the Des Plaines River floodplain 
to the south of Argonne. DOE evaluated the best available hydrogeological information for 
this area and concluded that pump-and-treat operations are unlikely to adversely affect the 
dragonfly. The U.S. Fish and Wildlife Service concurs with this determination. If new 
information becomes available that is inconsistent with this conclusion, DOE will consult with 
the U.S. Fish and Wildlife Service and the Illinois Environmental Protection Agency on 
measures needed to ensure that adverse impacts are avoided. 

Wetlands ImDacts: Remediation of two sites would eliminate two small wetlands with a 
combined size of approximately 4500 ft’ (0.1 acre). These wetlands represent approximately 
0.2 percent of the total wetland area at Argonne. Indirect impacts to wetlands due to 
sedimentation or contamination from Remediation activities at other sites would be minimized 
by implementing erosion-control measures and well designed storm water runoff systems. 

3 



Cultural Resource Impacts: One of the remediation sites is near two archaeological sites that 
are eligible for listing on the National Register of Historic Places. This remediation site may 
overlap one of the archaeological sites. DOE will avoid impacts to these archaeological sites 
if possible. If it is not possible to avoid impacts to the sites, DOE will submit a plan for a 
phase I11 archaeological data recovery excavation and analysis to the Illinois Historic 
Preservation Agency and receive a “no adverse affect” determination prior to beginning 
ground disturbing activities in the vicinity of these sites. 

Transportation Impacts: Transportation of wastes to disposal facilities would result in 
approximately two transportation accidents, involving two injuries. No fatalities would be 
expected. Most accident-related impacts would be associated with shipment of low-level 
radioactive waste, primarily because of the assumed large shipment distance. 

Human Health Impacts: Excavation activities could result in fugitive dust levels requiring 
respiratory protection for remediation workers; inhalation hazards from airborne 
contamination would be mitigated as needed. Remediation workers at some sites would be 
exposed to external radiation. Doses to individual remediation workers would be maintained 
below the ANL-E administrative control limit of 1 redyr .  

Estimated cancer and noncancer risks to workers other than remediation workers and to 
member of the public from exposure to airborne chemical contaminants are below levels of 
concern. The maximum estimated cancer risk to other workers from airborne chemical 
contaminants is 1 X lo-’; the maximum estimated cancer risk to members of the public from 
airborne chemical contaminants is 4 X lo-*. Excavation of radioactively contaminated sites 
could generate radioactively contaminated fugitive dust. The dose to workers other than 
remediation workers from exposure to radioactively contaminated fugitive dust would be at 
most approximately 7 X mrem. The associated cancer risk would be 4 X The 
maximum dose to an off-property member of the public (i.e. a resident near Argonne) from 
exposure to radioactively contaminated fugitive dust would be less than 1.7 X mrem. 
Groundwater pump-and-treat operations would also generate air releases of tritium (radioactive 
hydrogen) that could continue for up to 30 years. The annual dose to the maximally exposed 
resident due to release of tritium would be 5 X lo-*. The total radiation dose to a member of 
the public from the proposed action would be well below the USEPA limit of 10 mrem per 
year. 

Accidents and Natural Hazards: The risks of accidental injury to workers from the proposed 
action would be similar to risks from construction projects of comparable size. No fatal 
accidents would be expected to occur. Approximately three nonfatal occupational injuries and 
illnesses would be expected to occur based on construction industry statistics, however, the 
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safety programs that would be in place for the proposed action should further reduce the risk 
of potential worker injuries. 

There would be a very small probability for high winds or a tornado to disperse contaminated 
material during the proposed remedial activity. If this were to occur, members of the public 
would be exposed to low levels of contamination. However, only small quantities of 
contaminated materials would be available for dispersion by wind. 

Waste Manapement: The proposed action would generate up to approximately 24,000 m3 of 
special waste, 9,600 m' of low-level radioactive waste, 1,500 m3 of low-level radioactive and 
hazardous mixed waste, and 3,600 m3 of hazardous waste. 

All wastes generated by the proposed action (not including contaminated groundwater) would 
be disposed of at off-property permitted facilities with available capacity. 

Low-level radioactive waste would be sent to off-property DOE-owned or commercial 
facilities. Low-level radioactive and hazardous mixed waste would be shipped off property for 
treatment and disposal at DOE-owned or commercial facilities. Hazardous waste other than 
soil containing volatile organic compounds would be shipped off property for treatment and 
disposal at commercial facilities. Soil containing volatile organic compounds would be treated 
on site. Special waste would be shipped off property for disposal at commercial landfills. 

Noise ImDacts: Noise would be produced by remediation equipment during normal working 
hours for the period of remediation. Workers in areas being remediated would use hearing 
protection if necessary. Visitors to the Waterfall Glen Forest Preserve would be exposed to 
some noise if they are near areas being remediated. All residents near ANL-E are some 
distance from any proposed remedial activity and would be exposed to only very low sound 
levels, if any. 

Other ImDacts: The proposed action would have limited impact on land use on the ANL-E 
property and no impact off the property. Most areas for which remedial activity is proposed 
are used for industrial purposes or have restricted access. Following remediation, many of 
these areas would be planted with suitable native plant communities. 

Environmental Justice: DOE has analyzed the effects of the proposed action and determined 
that implementing the action would not have adverse human health or environmental impacts 
in any area occupied by predominantly low-income or minority populations. Off-property 
impacts of the proposed action would be minimal and limited to the area immediately 
surrounding the ANL-E propeny . The area immediately surrounding ANL-E contains neither 
predominantly low-income nor minority populations. 
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Cumulative Impacts: The incremental impact of the proposed action would not be significant if 
added to all other past. present and reasonably foreseeable future actions at ANL-E. No 
known off-property activity is adversely affecting human health or the environment on the 
ANL-E property or in immediately adjacent areas. 

DETERMINATION: Based on the analysis in the EA, the DOE has determined that the 
proposed Environmental Remediation at Argonne National Laboratory-East does not constitute 
a major federal action significantly affecting the quality of the human environment within the 
meaning of the National Environmental Policy Act of 1969. The proposed action alternative 
would have the least environment, health and safety impact and is the most efficient and cost 
effective. Therefore, an Environmental Impact Statement on the Proposed Action is not 
required. 

PUBLIC AVAILABILITY: Copies of the EA @OE/EA-1159) are available from: 

Timothy S. Crawford 
Argonne Group Manager 
9800 South Cass Avenue 
Argonne, Illinois 60439 
(708) 252-2436 

For further information regarding the DOE NEPA process contact: 

W. S. White 
NEPA Compliance Officer 
Chicago Operations Office 
9800 South Cass Avenue 
Argonne, Illinois 60439 
(708) 252-2101 

5& Issued in Argonne, Illinois, this I Day of ?lay. 
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reference dose 
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semivolatile organic compounds 
solid waste management unit($ 

upper tolerance limit 

vehicle kilometers traveled 
volatile organic compound 
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SUMMARY 

The U.S. Department of Energy proposes to undertake environmental remediation at 
Argonne National Laboratory-East ( W E )  to (1) reduce, eliminate, or prevent the release of 
contaminants fiom a number of Resource Conservation and Recovery Act (RCRA) Solid Waste 
Management Units (SWMUs) and two radiologically contaminated sites located in areas 
contiguous with SWMUs, and (2) decrease the potential for exposure of the public, ANL-E 
employees, and wildlife to such contaminants. The remedial actions proposed for SWMUs are 
required to comply with the RCRA corrective action process (40 CFR 264, Subparts F and S) and 
corrective action requirements of the Illinois Environmental Protection Agency; the remedial 
actions proposed are also required to reduce the po tenh  for continued contaminant release. 

The proposed action would result in the remediation of 19 SWMUs and implement two 
decontamination and demolition projects. The sites that would be addressed are located in 
ANL-E’s 3 17/3 19, 570, 800, and East areas, and both in and near Building 108. Three general 
categories of remedial actions are proposed: (1) excavation of contaminated media (12 sites), 
(2) containment and/or pump-and-treat operations ( 5  sites), and (3) facility modifications (4 sites). 
The remedies examined for each site are considered to be the most conservative that might be 
required; any other remedy that might ultimately be used would be no more intrusive and have no 
greater impacts. Generally, the least intrusive approach required to achieve cleanup objectives 
would be used to implement the proposed action. 

The proposed action could be completed in three years, except for groundwater pumping 
at some sites that could continue for up to 30 years. About 66,000 worker hours would be 
required. All contaminated waste generated would be disposed of at licensed, off-property 
disposal facilities, Waste from one site would be treated to remove volatile organic compounds 
before shipment. Extracted groundwater would be discharged to ANL-E’s laboratory sewer 
system, followed by treatment, or pretreated and released to the Laboratory’s sanitary sewer 
system. AU excavated or disturbed areas would be restored following remediation. 

The No-Action Alternative would leave all sites in their current condition. Any current 
access restrictions would be maintained. 

The environment that would be affected by the proposed action would be the ANL-E 
property and immediately adjacent areas. The proposed action would involve the temporary 
disruption of soils at most remedial action sites, resulting in an increased potential for erosion of 
contaminated and/or uncontaminated soils. Operations at most sites would release fbgitive dust; 
the short-term (24 hours) ambient air quality standard for particulate matter (PMlo) could 
potentially be exceeded at the ANL-E perimeter for several days during operations at two sites 
and for up to about 30 working days at a third site. The release of treated groundwater and runoff 
fiom contaminated sites during wet weather could result in small impacts to surface waters during 
the period of remediation. The removal of contaminated material would result in a long-term 
positive impact on local groundwater quality. Groundwater pumping would be expected to have 
some localized impact on the movement and distribution of groundwater near the extraction wells. 
None of the sites for which remediation is proposed is located in a 100-year floodplain. The 
permanent loss of less than about 400 m2 (0.1 acre) of low quality, man-made wetlands @e., a 
ditch and a retention basin) would occur. Effects on biota would be small and temporary; up to 
about 9.5 hectares (23.5 acres) of already disturbed plant communities could be lost. 
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These areas would be restored using native plants. No adverse impacts to state or federally listed 
threatened or endangered species would be expected. Two prehistoric sites are located adjacent to 
one site for which remediation is proposed; however, any impacts would be mitigated. About 
43,000 m3 (56,000 yd3) of wastes would be disposed of off the ANL-E property at licensed 
disposal facilities. Material to fill excavated areas plus capping material with a volume of about 
94,000 m3 (120,000 yd3) would be transported to remedial actions sites fi-om off-property 
sources. Routine shipments of wastes fi-om remedial action sites and of construction materials to 
these sites would result in an estimated two transportation accidents and two associated injuries, 
but no estimated fatalities. Negligible impacts would be expected due to radiation exposures of 
transportation workers or members of the public. Effeots on tr&c would be negligible. Remedial 
action workers would be exposed to radiation; the estimated number of latent cancer fktalities 
resulting fiom work exposure is much less than one. Less than two cases of nonfatal occupational 
injury and illness involving lost workdays, but no fatalities, are expected for remedial action 
workers. Potential health impacts to noninvolved workers and the general public due to releases 
of chemically and radiologically contaminated dust and volatile compounds to the atmosphere 
would be below levels of concern. Expected hazards associated with tornadoes or high winds 
would be negligible. Equipment operation would produce noise, but associated impacts would be 
small and temporary. Minimal or no impacts to land use or aesthetics would be expected. The 
proposed action would have no adverse human health or environmental impacts on any area 
occupied by predominantly low-income or minority populations. 

No short-term impacts would be associated with the No-Action Alternative. However, 
contaminants would continue to migrate fi-om contaminated sites, potentially affecting larger areas 
of soil, surface water, and groundwater. 
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1 INTRODUCTION 

This environmental assessment (EA) has been prepared by the U.S. Department of Energy 
(DOE) under the National Environmental Policy Act of 1969 (NEPA) to evaluate the potential 
environmental impacts associated with implementation of the Resource Conservation and 
Recovery Act (RCRA) corrective action program and other environmental remediation at 
Argonne National Laboratory-East (ANL-E) in DuPage County, Illinois (Figure 1). The 
corrective action program is intended to mitigate the effects of releases of hazardous wastes, 
hazardous constituents, and radionuclides from a number of RCRA Solid Waste Management 
Units (SWMUs) so as to protect human health and the environment. The other remedial actions 
are intended to address the potential for releases of radionuclides from sites not subject to RCRA 
corrective action requirements. 

1.1 RCRA CORRECTIVE ACTION PROCESS 

In Illinois, the RCRA corrective action program is administered by the Illinois 
Environmental Protection Agency (IEPA). ANL-E submitted a RCRA Part-B permit application 
to the IEPA in December, 1990. (A Part-B permit application is the second part of an application 
for a RCRA permit.) The IEPA proposed a draft permit. However, until a final permit is granted, 
ANL-E is operating as a RCRA interim status facility. A final permit would include corrective 
action requirements and would initiate the formal corrective action process; it also would include 
a comprehensive list of waste units to be addressed. Until a final permit is granted, ANL-E is 
proceeding with the preliminary phases of the corrective action process on a voluntary basis in 
coordination with the IEPA. All SWMUs in areas for which remediation is proposed in this EA 
are subject to RCRA corrective action requirements. Remedial activity is also proposed for two 
sites, the Deep Vault and North Vault, that are not subject to the RCRA corrective action 
process. These vaults are not SWMUs because they were not used to manage RCRA-regulated 
materials; however, they are radiologically contaminated and are located near SWMUs. The 
decontamination and demolition actions proposed for these vaults would be performed as part of 
the DOE Environmental Management program but would not be subject to RCRA corrective 
action requirements. The proposed actions described in this document for SWMUs are required to 
comply with the RCRA corrective action process (40 CFR Part 264, Subparts F and S) and IEPA 
corrective action requirements. In addition, the proposed actions are required to reduce the 
potential for continued contaminant migration. 

1.2 SELECTION OF PROPOSED CORRECTIVE MEASURES 

The corrective measures or remedies that define the proposed action assessed in this EA 
are considered to be the most conservative approaches that might reasonably be used for 
remediation of the individual SWMUs and other areas at ANL-E. Any alternative approaches that 
might ultimately be implemented rather than the approaches considered here are expected to be no 
more intrusive and have no greater impacts. In this sense, assessment of the remedies considered 
provides an upper bound on any impacts that might be associated with the proposed remediation. 

1 



Argonne I 
Vational Laboratory 

\ 
j 
i 

N - /--- 

Scale in Miles  

FIGURE 1 Location of Argonne National Laboratory-East 

2 



Examples of less intrusive measures include Containment and/or vapor extraction instead of 
excavation and bioremediation (including phytoremediation) instead of excavation or 
containment. DOE would generally propose that the least intrusive remedial options required to 
achieve cleanup objectives be used. Actual selection of a remedy for a particular site addressed as 
part of the RCRA corrective action program would be coordinated with the IEPA, the IEPA 
would have final approval authority for any proposed remedy for these sites. 

The corrective measures examined in this EA were selected on the basis of the nature of 
the individual areas for which remediation is proposed. For some areas, a very conservative 
approach (e.g., excavation of all contaminated material) is considered. For others, the approach is 
based on engineering judgment that a less intrusive approach would be adequate (e.g., 
decontamination and restoration of interior surfaces). For other areas, the approach is based on 
historical patterns of remedy selection and past performance (e.g., containment of landfills). In the 
last case, presumptive remedies identified by the U.S. Environmental Protection Agency @PA) 
for sites being addressed under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) program were considered in identifymg the corrective measures to be 
assessed. Finally, for some SWMUs, no remedial approach is being considered because DOE is 
proposing no fiirther action. In all cases, as noted above, the impacts identified in this EA should 
establish an upper bound on the impacts that would be associated with any corrective measures 
that would actually be implemented. 

1.3 INTERIM CORRECTIVE MEASURE 

Under RCRA, interim corrective measures are taken when SWMUs are an imminent 
hazard or when the consequences of delayed actions are unacceptable. Small surface discharges of 
groundwater (seeps) contaminated with volatile organic compounds associated with SWMUs at 
ANL-E recently were identified south of the ANL-E property. These contaminated seeps are 
being partially addressed by an interim corrective measure and are not included within the scope 
of the proposed action addressed by this EA because of the time-critical nature of the required 
response. The small discharges associated with the seeps do not constitute an imminent hazard but 
the consequences of a delayed action would not be acceptable. Addressing the off-property seeps 
using an interim corrective measure will not result in an adverse environmental impact or limit the 
choice of reasonable alternatives for the proposed action being considered in this EA. The action 
related to the seeps has been justified independently under RCRA and an appropriate NEPA 
evaluation of impacts associated with mitigating the seeps has been prepared. The interim measure 
is described in Section 3.1.2.1. 
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2 PURPOSE A N D  NEED 

The pending RCRA permit for ANL-E, if issued by the IEPq will contain a corrective 
action requirement to undertake the remediation of designated areas of the ANL-E property. 
These areas at ANL-E would be identified in the pending permit. keas contaminated with 
radionuclides that are contiguous with the sites to be addressed as a part of the RCRA corrective 
action process would also be cleaned up as part of a comprehensive remedial action process. 
Implementation of the proposed actions would reduw, eliminate, or prevent the off-property 
release of contaminated groundwater and Surface water and decrease the potential for exposure of 
the public, ANL-E workers, and wildlife to contaminants. 
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3 THE PROPOSED ACTION AND ALTERNATIVES 

3.1 PROPOSED ACTION 

The SWMIJs that DOE will address under the RCRA Corrective Action Program and 
other contaminated areas are identified in Figures 2 and 3 and Tables 1 and 2. DOE is proposing 
to undertake the remediation of the SWMUs and other contaminated areas identified in Figure 2 
and Table 1. Remediation of the SwMcJs identified in Figure 2 and Table 1 would be subject to 
the requirements of a RCRA Permit. Potential impaots of conducting remedial actions for the 
SWMtJs identified in Figure 3 and Table 2 are not analyzed in this EA because DOE believes that 
available data do not justlfL any firther action and that remediation of these areas will not be 
necessary. If the IEPA does not concur with DOE’S proposed “no fbrther action” 
recommendations, DOE will conduct appropriate NEPA analysis of the environmental impacts of 
carrying out remedial actions for additional SWMUs. DOE intends to provide additional 
information, such as available analytical data, to IEPA to support a “no krther action” 
determination for the SWMUs identified in Figure 3 and Table 2. (Note that SWMU 21 
kaboratory Sewer], 132 [Sanitary Sewer] and 179 [Storm Sewers - Cooling Tower Wastewater] 
are listed in Table 2 but are not included in Figure 3 in order to simpli@ the figure; the sewer 
systems cover much of the developed portion of the ANL-E property.) If the IEPA agrees with 
the proposed “no further action” recommendations, these SWMUs would not require remedial 
action. 

3.1.1 Areas for which Remediation is Proposed 

The 19 SWMUs and two decontamination and demolition projects for which remediation 
is proposed are called “remedial action sites” or “sites” in this EA. Descriptions of these sites are 
presented below, including a description of each site, the time period it was used, date of closure, 
if applicable, and the types of wastes managed. As noted above, Figure 2 depicts the general 
locations of the sites. Figures 4 through 7 provide more detail on their locations. 

SWMU 1: Facility 318 - Compressed Gas Cylinder Burial. In the northeastern corner of the 
3 18 Area (Figure 4), cylinders of compressed gas were buried in holes drilled vertically with a 
post hole digger. A fenced area (7.6 by 30 m [25 by 100 ft]) has 35 holes, 7.6 to 9 m (25 to 30 ft) 

-deep, designed to hold one or more cylinders per hole. Most of the cylinders were defective, and 
the cylinders were opened to release gases under pressure before burial, when possible. While 
many cylinders may have been essentially empty, others could be relatively fill. This area was 
used fiom 1952 to 1977 and has been inactive since 1977. 
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TABLE 1 Sites for which Remediation is Proposed 

SWMU 
Number Name of Site 

1 
2 
4 
9 
11 
13 
18 
I 9  
133 
134 
1 36 
142 
150 
175 
177 
498 
694 
725 
744 
NAa 
NA 

Facility 31 8 Compressed Gas Cylinder Burial 
31 9 Area Landfill 
800 Area Landfill 
Building 108 Equalization Pond 
317 Area French Drain ’ 
317 Area East Vaults Footing Drain 
319 Area French Drain 
ENE 319 Landfill 
570 Area Unlined Holding Basin 
570 Area Laboratory Wastewater Sludge Drying Beds 
570 Area Sanitary Wastewater Sludge Drying Beds 
East Area Burn Pit 
Building 34 Liquid Mixed Waste Treatment 
Boiler House Spent Sorbent Silo 
Boiler House Ash Silo 
320 Area Shooting Range 
Building 1088 Baghouse Unit 
Central Boiler House Ash Loader 
Suspect Landfill North of 800 Area 
Deep Vault 
North Vault 

Notappiiible. 

Incomplete records indicate that cylinders may have contained compounds such as halogens 
(chlorine, bromine), interhalogens, hydrocarbons, nitrogen dioxide, and sulfur dioxide. 
Interhalogens are any of the compounds formed from the elements of the halogen family that react 
with each other to form a series of binary compounds. Additional gases listed in the ANL-E 
RCRA Facility Investigation (RFI) Work Plan include hydrofluoric acid, ammonia, phosphine, 
hydrogen suliide, and carbon monoxide. 

SWMU 2: 319 Area Landfill. The 319 Area Landfill consists of 1.8 hectares (4.5 acres) on 
ANL-E’s southern border just east of the 317 Area (Figure 4). The landfill is covered with a 
0.6 m (2-ft) clay cap and topsoil. This unit can be divided into two major parts: the mounded area 
and the surface burial area. The mounded portion has an area of approximately 9,380 m2 
(101,000 ft2), and an overall thickness of 9.1 m (30 ft). It consists of unlined north-south trenches 
that were excavated and filled with a variety of wastes. Wastes such as general rubbish, 
demolition debris, discarded equipment, steel drums, and air filters were disposed of at this 
landfill. Incomplete records indicate that several chemicals, chemical compounds, and 
radionuclides were also disposed of at this unit. As many as six trenches were excavated and 
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TABLE 2 Sites for which No Further Actions are Proposed 

SWMU 
Number Name of Site Description 

12 

20 

21 

104,105, and 
106 

132 

137 

138 

East Area Sewage Treatment 
Sand Filter Beds 

Fossil Energy User's Lab 
(FEUL) Settling Pond 

Freund Ponds 

317 Area Map Tube Vault 

800 Area French Drain 

Laboratory Sewer 

Laboratory Retention Tanks in 
Building 310 

Sanitary Sewer 

Canal Water Treatment Plant 
Settling Ponds 

East Area Sanitary Sewers 

Sand filter beds that were used to treat sewage from the East 
Area of ANL-E from 1948 to 1950, prior to construction of the 
existing sanitary wastewater treatment plant. 

Settling pond that is part of the air pollution control scrubber for 
a small facility used to conduct coal combustion research. 

Three man-made ponds that were part of the original Freund 
estate before the government acquired the ANL-E site. These 
ponds receive stormwater from the 200 Area and blowdown 
from cooling towers used for building air conditioning or 
equipment cooling. 

Cast-iron pipe holes in a monolithic concrete structure. that were 
used to store small containers of radioactive material. The vault 
contained 129 vertical storage holes that were 6 m (20 ft) deep 
and 25, 15, or I O  cm. (10, 6, or 4 in.) in diameter. This structure 
has been removed. 

The 800 Area French Drain, located in the northwest area of the 
landfill, was used to dispose of liquid wastes prior to 1980. This 
unit was installed in the late 19660s and consisted of a pipe 
placed upright into the soil. Liquid wastes were poured into the 
drain with the intent that the volatile materials would evaporate. 
The pipe has been removed, the hole filled in, and the area 
covered with clay. 

The Laboratory Sewer is an extensive network that serves all 
areas of the property except for Buildings 581, 583, the East 
Area, and the 800 Area. The Laboratory Sewer system receives 
liquid effluent from laboratory sinks, floor drains, and process 
drains. 

These SWMUs are 3 of 10 inactive tanks that were used to 
collect wastewater in Building 310. 

The Sanitary Sewer is an extensive network that serves most of 
the developed portion of the property. It is a conveyance for 
sanitary wastes and cooling water blowdown. 

Two active unlined ponds used to settle sludge from the Canal 
Water Treatment Plant and one inactive unlined pond that was 
formerly used for sludge dewatering. 

Inactive sewer lines in the East Area of ANL-E that were used to 
convey sewage to the former East Area Sewage Treatment 
Plant in the late 1940s. 
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TABLE 2 (Cont.) 

SWMU 
Number Name of Site 

~~~~ 

Description 

146 

148 

151 

152 

159, 161, 162, 
163, and 170 

176 

178 

179 

180 

181 

182 

185 

502 

554 

693 

A2R2 Reactor Excavation Fill 

South of 381 - Ravines Filled 
with Trash 

Building 330 Yard with Mixed 
Materials for Decommissioning 

Waste Oil Storage Area 

Waste Oil Satellite 
Accumulation Areas 

Scrap Metal Storage West of 
Building 827 

360 Area Fenced Low Level 
Radioactive Waste Staging 
Area 

storm Sewers - Cooling 
Tower Wastewater 

Scrap Disposal Staging Area 

Cooling Tower for W B R  

Waste Oil Spread on Roads 

Building 306 Dcells 

Building 370 Radioactive Metal 
Treatment 

East Area Transformer 
Storage Pad 

House Pit 
, Building 24 Former Boiler 

Large excavation for construction of the Argonne Advanced 
Research Reactor (A2R2), which was partially filled with 
construction debris after funding for the new reactor was 
terminated. This excavation has subsequently been completely 
filled. 

Erosion-formed ravines that may have been filled with 
construction debris and soil in the 1970s. 

I 

This area contains scientific equipment and radiation shielding 
devices that contain residual radioactivity. 

Active fenced storage area for 55-gal(210-L) drums of waste oil 
and lead-acid batteries. 

Areas in or near buildings for storage of less than 55 gal (210 L) 
of waste oils. 

Outdoor storage area for scrap metal. 

Fenced, gravel-covered yard used to store radiation shielding 
materials such as concrete, lead, and steel blocks, prior to 
shipment off property. 

A series of corrugated iron pipes and open ditches throughout 
the property used to collect stormwater and cooling tower 
wastewater. 

Open storage yard used for temporary storage of scrap metals, 
including steel, aluminum, copper, and lead. 

Cooling towers for the former Experimental Boiling Water 
Reactor (EBWR). These towers have been removed. 

Oil was spread on roads to suppress dust. Waste oil was 
spread on a gravel road in the 800 Area and on sections of 
Kearney Road. 

Cells located on the service floor of Building 306 that were used 
to store wastes and to neutralize caustic radioactive wastes. 

Area used for treatment and disposal of reactive sodium and 
potassium metal. 

Concrete base of a former building that is used to store about 
70 transformers. 

Former boiler house building and adjacent pit. Building 24 has 
been used to store excess chemistry laboratory equipment. 
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TABLE 2 (Cont.) 

SWMU 
Number Name of Site Description 

696 

698 

702 

721 

733 

736 

AOC-B 

AOC-C 

Building 135 Lift Station 

Coal Pile Runoff Pit 

Building 212 Hot Cell 

Retention Tank Sumps 

Parts Degreasers 

800 Area Transformer Storage 
Pad 

800 Area Landfill Wetland 
Area 
800 Area Landfill Leachate 

Lift station that collects coal pile runoff and pumps it to the 
sanitary sewer. 

Pit lined with railroad ties used to treat conwive coal pile runoff. 

Cell in Building 212 that is used to manage radioactive 
materials. 

Sumps associated with retention tanks in Buildings 310 and 
362. 

Solvent-tilled equipment used to clean parts and electric motors 
in various maintenance areas. 

Former storage area for spare electrical transformers. 

I 

Wetlands located directly west of the 800 Area Landfill 
(SWMU 4). 
Seep present near edge of landfill before landfill was closed and 

backfilled before waste was landfilled abovegrade and covered with soil, thereby creating the 
mound that exists today. The trenches are approximately 61 m long x 9.1 m wide x 1.5-4.6 m 
deep (200 ft long x 30 ft wide x 5-15 ft deep). The estimated volume of the mounded area is 
85,600 m3 (112,000 yd3). The surface burial portion, located directly east of the mound, has an 
area of approximately 5,600 m2 (60,000 ft2), with an overall thickness of 1.5 m (5 ft). The 
estimated volume of the surface burial area is 8,400 m3 (1 1,000 yd3). The 3 19 Area French Drain 
is contained within the boundaries of the 3 19 Area; however, it is discussed as a separate unit (see 
SWMU 18). S W M U  2 was operated from about 1958 to 1968 and has been inactive since then. 

SWMU 4: 800 Area Landffi. The 800 Area Landfill is rectangular and covers approximately 
8.9 hectares (22 acres) (Figure 5). It .is an aboveground mound about 12 m (38 A) above natural 
grade. The facility is unlined and overlies a natural deposit of clay. It is covered with a 0.6-m 
(2-tt) clay cap and topsoil. The land surface generally slopes to the south fiom an elevation of 
about 232 m (760 ft) at the north end to about 229 m (751 fi) at the south end. The landfill was 
used primarily for the disposal of demolition debris, general refuse, boiler-house ash, asbestos, 
and other nonradioactive waste. However, based on characterization data id& low levels of 
tritium, some s d  amount of low-level radioactive waste was deposited. The 800 Area French 
Drain is contained within the boundaries of the 800 Area Landfill; however, it is a separate unit 
(SWMU20). The landfill received waste fiom 1966 until September 1992 and operated under 
IEPAPed t  No. 1981-29-0P, issued on September 18, 1981. 
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SWMU 9: Building 108 - Equalization Pond. The Building 108 Equalization Pond is located 
in the northeastern corner of the ANL-E property near the Boiler House and coal-storage pile 
(Figure 6). The Equalization Pond was used to collect water released f?om the Boiler House 
(consisting of cooling water used during the combustion process, boiler blowdown water, and 
boiler scrubber effluent), rinse water fiom the water treatment plant, and runoff fi-om the coal 
storage pile. It was originally an unlined pond, approximately 100 m x 37 m (330 x 120 e.) in 
size. Contaminants may have migrated to groundwater beneath the site. The pond was dredged in 
May 1990 to comply with IEPA requirements; the area was then enlarged and double lined for 
fbture use as a treatment facility for Boiler House discharge water and runoff water fiom the coal 
pile. Currently, the water is sent to the Sanitary Wastewater Treatment Plant. The pond has been 
used from the early 1950s to the present. The unit is currently being used; no date of closure is 
anticipated. 

SWMU 11: 317 Area - French Drain. The 3 17 Area French Drain chemical waste disposal unit 
is located just north of the vaults in the 3 17 Area (Figure 4). (A French drain is a dry well used for 
subsurface drainage.) The exact location of this unit has not been verified with physical data. 
From the 1950s to the 1960s, liquid chemical waste was poured though a manhole and was 
released to the underlying gravel and soils. Waste disposed of at this unit likely included aromatic 
and aliphatic hydrocarbons, waste oils, halogenated hydrocarbons, and various solvents. The unit 
is approximately 30 m-46 m (100-150 ft) long and is buried approximately 0.9-1.2 m (3-4 ft) 
deep. The exact quantity and types of waste disposed of in this unit are not known; however, 
long-term Argonne employees have stated that containers up to 380 L (100 gal) in volume were 
routinely emptied into the 3 17 Area French Drain. This unit was operated from the 1950s to the 
early 1960s and has been inactive since the early 1960s. 

SWMU 13: 317 Area East Vaults Footing Drain. This unit is a drainage system for five of the 
vaults in the eastern portion of the 317 Area (Figure 4). The vaults drained by this system 
included the Map Tube Vault and four belowground vaults: North Vault, Deep Vault, Southeast 
Vault, and South Middle Vault. The vaults were used to store containers of radioactive waste; the 
North Vault is still in use. The entire drainage system was connected to three manholes (MH-lE, 
MH-2E, and MH-3E). The drain line is about 20 ern (8 in.) in diameter and 300 m (1,000 ft) long. 
The drain leads to an outfall that drains off the ANL-E property into the adjacent Waterfd Glen 
Forest Preserve. The discharge was stopped in 1987, when a manhole (MH-3E) was removed and 
the connecting underground tile was plugged. Since then, an average of 15,000 L (4,000 gal) of 
water per week has been pumped fiom MH-2E and discharged to- the ANL-E sewer system. The 
drain was in operation fiom 1962 to 1987, and has been plugged since 1987. 
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SWMU 18: 319 Area French Drain. This unit, situated within the 319 Area Landfill 
(SWMU2), was constructed to receive and drain liquid wastes (Figure 4). The drain was 
constructed by installing a corrugated steel pipe vertically into the ground approximately 1.8 to 
2.4 m (6 to 8 ft) and filling it with coarse gravel. Liquid chemical wastes were poured into the 
steel pipe and eventually mixed with landfill waste materials. The exact quantity and types of 
waste disposed of in this manner are not known. However, incomplete records indicate that 
numerous liquid chemical wastes were disposed of in the unit, including solvents, degreasing 
solutions, cleaning solutions, and waste oils. The unit is believed to be located in the northern 
portion of the 319 Area Landfill, although its exact location has not been determined. This unit 
was constructed in the late 1950s or early 1960s. The waste disposal activities at the 319 Area 
French Drain ceased in 1968. 

SWMU 19: ENE 319 Landfill. Located northeast of the 317 and 319 Areas, this unit 
encompasses about 1.1 hectares (2.8 acres), as indicated by geophysical surveys (Figure 4). 
According to employee interviews, about 2,200 metric tons (2,400 tons) of waste were disposed 
of at this unit; however, no documentation is available of waste disposal activities at this unit. The 
types of waste that may have been disposed of included construction debris, machine shop 
turnings, miscellaneous wastes fiom the University of Chicago, and waste potentially 
contaminated with radionuclides. The unit was called the “suspect material dump”; suspect 
materials were items, such as pipes and ductwork, that had been surveyed for radioactivity on 
their exterior surfaces but could not be economically surveyed on interior surfaces. This area was 
originally a deep ravine. Between 195 1 and 1956, wastes were dumped down the western side of 
the ravine and covered with soil. Currently, the landfill is entirely wooded and covered with 
vegetation; small amounts of waste are exposed along the slope and near the bottom of the ravine. 
These waste materials appear to consist of miscellaneous wires, pipes, scrap metal, and concrete. 
A small unnamed, intennittent stream flows along the eastern edge of this landfill. Waste disposal 
activities at this unit were initiated around August 1951 and terminated in approximately 1956. 

SWMU 133: 570 Area - Unlined Holding Basin. The 570 Area Unlined Holding Basin is part 
of the Laboratory Wastewater Treatment Plant (LWTP) (Figure 7). It is an unlined earthen 
lagoon that covers less than 0.4 hectares (1 acre) in the northem part of the plant. The basin is 
located about 240 m (800 ft) south of two drinking water supply wells that serve the Laboratory. 
The lagoon was used as an emergency holding basin for radioactive wastewater that required 
treatment. Both radioactive and hazardous contaminants were present in the water. The volume of 
wastewater managed in the basin is unknown; however, the basin is believed to have only been 
used two or three times. The basin was used fiom the 1950s to about 1978; the site is inactive. 
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SWMU 134: 570 Area - Laboratory Wastewater Sludge Drying Beds. Two unlined sludge drying 
beds are located at the far western end of LWTP; each measures approximately 6 x 9 m (20 x 
30 fi) (Figure 7). The beds are underlain by sand and pea gravel. The use of these beds was 
similar to that of the sanitary sludge drying beds located directly south of the plant (SWMLT 136). 
Sludge was removed from the sumps at the west end of each of the six concrete holding tanks at 
the LWTP and placed in the drying beds. The beds filled up about every five years, at which time 
the sludge was characterized and shipped to an approved off-property DOE radioactive waste 
disposal facility. The beds were used beginning in the 1950s; they were closed in early 1994. 

SWMU 136: 570 Area - Sanitary Wastewater Sludge Drying Beds. The location of the 
former sludge beds was to the south of the trickling filters (Figure 7); these beds were excavated. 
However, the IEPA stated in the RCRA Facility Assessment Report @PA 1992) that an 
investigation should be conducted to determine if hazardous constituents are present in the area of 
the former sludge beds. The beds were used from the 1940s to the late 1980s. 

SWMU 142: East Area Bum Pit. The East Area Bum Pit was located west of Building 40 and 
north of the Eastwood Drive extension between Railroad Drive and S a d  Creek (Figure 2). No 
drawings have been found to indicate the exact location or dimensions of the bum pit; however, 
the approximate location is known. The East Area Bum Pit was a belowgrade structure, with 
steel rails used in the floor and walls. Estimated dimensions are 6 x 6 m (20 x 20 ft). The burn pit 
operated fiom the late 1940s until the late 1960s, when it was decommissioned. Decommissioning 
involved removal of the steel rails and backfilling of the pit. During the operational period of the 
burn pit, combustible wastes were received fiom garbage trucks and other vehicles. The wastes 
burned included paper products and combustible chemical wastes such as oils and solvents. 
Noncombustibles and ash that remained were then removed fiom the pit and taken to the 319 
Area Landfill (SWMU 2). No record of waste disposal in this area is available. 

SWMU 150: Building 34 - Liquid Mixed Waste Treatment. Building 34 contained pumps, 
piping, and chemicals used for waste treatment (Figure 2). It consisted of a concrete-block 
building (approximately 6 x 7.6 m [20 x 25 R]), two in-ground concrete treatment and storage 
tanks (about 3.6 x 6 m [12 x 20 fit3 and 3.6 x 4 m [12 x 13 ft]), and associated piping for 
chemical neutralization and reaction treatment of radioactive liquids, acids, and solvents. It is 
possible that some contaminants migrated into the groundwater beneath the site. The concrete 
tanks were also used to accumulate wastes pending treatment. The depths of the tanks were about 
4.9-5.5 m (16-18 ft) belowgrade, and the associated piping was about 1.5 m (5 ft) belowgrade. 
An industrial waste line connected Building 16 to Building 34. The unit operated fiom the late 
1940s to about 1978. The tanks and building were-decommissioned in the 1980s, and the entire 
building and concrete tanks were removed. All soil determined to be radioactively contaminated 
was removed flom the site, and the area was backfilled, covered with topsoil, and seeded. 
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SWMU 175: Boiler House - Spent Sorbent Silo. The Boiler House Spent Sorbent Silo is part 
of the Building 108 complex, which houses ANL-E's central boiler house (Figure 6). The Boiler 
House Spent Sorbent Silo stores spent sorbent ( h e .  slurry) that was used to remove sufir  
dioxide fiom the flue gases produced during the combustion of coal. (A spray-dry scrubber 
system atomizes lime slurry to remove sulfiir dioxide from the combustion gases.) Both low- and 
high-sulfur Illinois coals can be used in the boiler, although the use of high-su&r coal is l i i t ed  
because of the operational problems associated with the scrubber system that result in violations 
of the Clean Air Act involving opacity and sulfur dioxide emissions. 

The spent sorbent stored in the silo is collected together with fly ash in the flue-gas spray 
dryedadsorber (SDA) hopper and four baghouse filter modules. From these locations, the spent 
sorbent and fly ash are conveyed to the top of the silo. The spent sorbent and fly ash stored in the 
silo are removed by truck at the rate of about 15 m3 (20 yd3) per day for disposal as a special 
waste. The spent sorbent material is classified as a nonhazardous, special waste approved for 
landfill disposal under an IEPA permit. Special wme is defined by the State of Illinois as any 
hazardous waste or any industrial process waste or pollution control waste. The Boiler House 
Spent Sorbent Silo was built in 198 1 and is still in use today. No date of closure is anticipated. 

SWMU 177: Boiler House Ash Silo. The Boiler House Ash Silo is part of the Building 108 
complex (Figure 6). The ash silo is a cylindrical concrete structure, 12 m (40 ft) high and 4.6 m 
(15 ft) in diameter. The silo collects bottom ash and fly ash fiom the economizer and cyclone 
separators for the one coal-fired boiler in the Boiler House. The ash is conveyed to the top of the 
silo for temporary storage and is removed by truck for disposal at an off-property landfill at a rate 
of about 70 m3 (90 yd3) per week. The ash silo has been in use since 1965. No date of closure is 
anticipated. The ash in the silo was analyzed and approved for disposal in the 800 Area Landfdl as 
a special waste. Since the closing of the 800 k e a  Landfill, the ash has been sent off property for 
disposal. No data are available on the composition of the ash, but coal ash usually contains many 
of the same eIements and compounds present in tfme coal itself. Heavy metals and polynuclear 
aromatic hydrocarbons (PAHs) are likely the substances of potential concern. 

SWMU 498: 320 Area Shooting Range. The Shooting Range consists of an earthen-bermed 
enclosure where a series of pressure-treated wood b a e s  and target holders are situated 
(Figure 4). A small building is present at the northern end of the enclosure. The range was used 
for small-arms training. The Shooting Range was built in 1976 and was operational until late 
1995. The unit was inactivated in late 1995. The only contaminant of concern is lead ftom bullets. 
No lead-contaminated soil, wood, or other media has been removed. 

SWMU 694: Building lO8B - Baghouse Unit. Building lO8B is the baghouse for the Boiler 
House (Figure 6). The Building 108B Baghouse Unit filters exhaust gases and removes additional 
ash that is not removed in the cyclone separators. The Baghouse Unit also removes spent sorbent 
fiom the exhaust gases when high-sufir coal is burned and the spray-dry scrubber system is 
operated. Spent sorbent and fly ash collected in the SDA hopper and the Baghouse are conveyed 
to the top of the Spent Sorbent Silo (SWMU 175) for storage. The Baghouse Unit was 
constructed in 1981. No date of closure is anticipated. Spent sorbent may contain various metals 
such as arsenic, beryllium, and selenium. 
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SWMU 725: Central Boiler House Ash Loader. The Central Boiler House Ash Loader 
transfers bottom ash and fly ash from the Ash Silo (SWMU 177) to a truck using a conveyor 
system. The Ash Loader is located in a brick building underneath the Ash Silo. The Ash Loader 
was constructed in 1991. No date of closure is anticipated. Bottom ash and fly ash are the wastes 
managed. This waste may contain various metals such as arsenic, beryllium, and selenium. 

SWMU 744: Suspect Landfill North of 800 Area. During preliminary data gathering 
conducted as part of preparation of the RFI Work Plan, anecdotal reports by former and long- 
term employees identified this area (Figure 5) .  Former employee reports indicate that demolition 
debris and possibly hazardous substances were buried in a mounded area northeast of the 800 
Area Landfill gate. The age of the unit is unknown. The unit has been inactive for an 
undetermined number of years. 

Deep Vault - 317 Area. This in-ground concrete vault has been used to store remote-handled 
radioactive waste (Figure 4). The vault is 13 m (43 ft) long x 3.7 m (12 ft) wide x 6.4 m (21 ft) 
deep, 5.5 m (18 ft) of which are belowground. It is divided into six chambers and has a common 
internal water-collection system. Six 30-cm (12411.) thick concrete shield blocks cover the 
chambers. The inner surfaces of the vaults are covered with lead-based paint. A footing drain 
system is located outside the unit. The drain system is part of the East Vaults Footing Drain 
system ( S W  13). This vault was built in the early 1950s. The unit is not currently in use but is 
being maintained as a standby unit should a need arise for remote handling and storage 
capabilities. Containers of dry radioactive waste were stored in the unit. Anecdotal evidence 
indicates that other activities, such as size reduction of radioactive materials, may have occurred 
in the unit. Primary contaminants present are cesium-137 and cobalt-60. 

North Vault - 317 Area. This in-ground concrete vault is used to store remote- and contact- 
handled radioactive waste (Figure 4). The vault is 28 m (93 ft) long x 4 m (13 ft) wide, and 3 m 
(10 ft) deep, 2.4 m (8 ft) of which are belowground. It has an internal water collection system that 
discharges to a sump located on the eastern end. In the past, this sump discharged to the ANL-E 
sewer system; however, it has been plugged since 1987. A series of wooden, removable roof 
covers prevent rainwater entry. A series of 30-cm (12-in.)-thick concrete shield blocks, located 
below the roof covers, covers the waste. This vault was built in the late 1940s and is currently in 
use. The vault contains numerous packages of highly radioactive waste, as well as some loose 
radioactive debris. Containers of dry radioactive waste, including transuranic wastes, are stored in 
the unit. Primary contaminants present are thought to be cesium-137, strontium-90, and 
cobalt-60. 
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3.1.2 Description of Proposed Remediation 

The proposed remediation can be broken into three general categories of activities: 
(1) excavation, (2) containment and/or pump-and-treat operations, and (3) facility modifications. 
Tables 3 though 5 list sites by category of remedy proposed. For SWMU 11, both excavation and 
pump-and-treat operations would be used; the site is listed in Category 1. For each site, the, tables 
present the site’s SWMU number (if applicable), the name of the site, and a general description of 
the remediation proposed for that site. The actual remedy pursued for each site would be 
determined by agreement with the IEPA, and would be proposed following fbrther site 
investigations and analysis. 

The remedies described in Tables 3 though 5 are considered the most conservative that 
might be required; any other remedy that might ultimately be used would be no more intrusive and 
have no greater impacts. Therefore, the approaches given in the tables are considered to be 
bounding. 

It is estimated that approximately 61,000 worker hours would be required to complete the 
proposed field work at all the sites and that the remediation could be completed in a thresyear 
time period, including downtime for inclement weather. 

All wastes would be disposed of at licensed, off-property disposal facilities with available 
capacity. No waste would be treated prior to shipment except for waste from the 3 17 Area French 
Drain (SWMU ll), which would be treated to remove VOCs. In particular, no treatment of 
mixed wastes is proposed prior to shipment; needed treatment would be provided at the disposal 
facility. (Soils fiom SWMU 11 are not radioactively contaminated.) Management of waste is 
discussed in Section 5.1.9 and estimated quantities of waste are given in Table 10. 

Following remediation at a site, equipment used in remedial activities would be 
decontaminated, as needed. Waste generated by decontaminating equipment would be disposed of 
at licensed, off-property disposal facilities along with other wastes. 

Bounding distances to disposal facilities are about 3,200 km (2,000 mi) for mixed and 
radioactive waste, about 1,500 km (920 mi) for hazardous waste, and about 130 km (78 mi) for 
other waste. 

All excavated areas would be filled with material fiom a commercial source located within 
a 16-km [lo-mi] radius of ANL-E. All vegetated areas disturbed by remediation would be 
revegetated with appropriate native plant communities, and areas that are currently covered with 
gravel would be restored with clean gravel. In general, all uncontaminated vegetation removed 
during grubbing or excavation activities would be disposed of on property in wooded areas. 
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TABLE 3 Remediation That Would Involve Excavation (Category 1) 

SWMU 
Number Site Name General Description of Boundng Remedial Actian 

I Facility 31gCompressed Gas 
Cylinder Burial 

Remove soil to expose the cylinders. Remove the cyfiders, drancterize 
. MmSte. 

it place. Any 
contents, and ship cylinders off propdy for dkposal as appmp&e 
Analyze soil and replaw to contain any residuai anbmmtm 
additional soil needed would be brought in from a locd commercial scnrce. 

Excavate contaminated soil, thwnaUy treat sol ex& by using a catdyk 
oxidation unit. Cdlect emissions fmm this urit and treat Ship sd off poperty for 
disposal as appropriate waste. Instdl wells to remove groundwater. Treat 
groundwater at the L W P .  Fill excavatiOn site with clean soil. carsbud a 
containment wall and RCRA landtill cap as for SWMU 2 

. .  

11 317 Area French Drain 

13 31 7 Area East Vaults Footing 
Drain 

Excavate drain pipe and contaminated bedding and ship waste df property for 
disposal as low-ievel radioactive wsste. Restae area. 

19 ENE 31 9 Landfill Strip off all vegecatiOn and dispose d it on ANL-E property, if urmWnhW. 
Excavate waste and contaminated d. Segmgate waste contiiing radoactive 
materials, ship waste off propetty for disyxrsa; resture area. Any wbmhatd 
vegetation wauld also be shipped aff property. 

133 570 Area - Unlined Holding 
Basin 

Excavate contaminated soil and ship off property for dsposal as appmPriate 
waste; restore area. 

Excavate contaminated soil and ship off property for disposal as appm@ab 
waste; restore area. 134 570 Area - Laboratory 

Wastewater Sludge Drying 
Beds 

570 Area - Sanitary 
Wastewater Sludge Drying 
Beds 

Excavate contaminated soil and ship off property for cikposal as appropiade 
waste; restore area. 136 

I 42 Excavate contaminated soil and ship off property for disposal as 
waste; restore area. 

East Area Bum Pit 

498 320 Area Shooting Range Excavate soil, gravel, and wooden &Ms Corrtaining metallic le& sepaate lead; 
ship lead and contaminated materid off Property for dkposalas 
waste. Restore area. 

Suspect Wi Waste Landfill 
(800-4 

Deep Vault 

Excavate contaminated soil and refrrse and shg waste off property for asposal 
as appropriate waste; restore area. 

Remove areas with elevated levels Or r a d i i  contaminants ad shp cdf 
property for disposal as low-bel mdbactw . waste ;demolkh&br~ .  
Restore area. 

744 

NA* 

North Vault NA Remove areas with elevated levels of r a d i i  amkmmts . mdshipaff 
property for disposal as kw-level rdoacbw . mste;demdivrltinplsce. 
Removal of stored waste is not part dthe proposed action. Rssgxe ama. 

Natapplicable. 
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TABLE 4 Remediation That Would Involve Containment and/or Pumpand-Treat Operations 
(Category 2) 

SWMU 
Number Site Name General Description of Bounding Remedial Actiona 

2 

4 

9 

18 

150 

31 9 Area Landfill 

800 Area Landfill 

Building 108 Equalization 
Pond 

319 Area French Drain 

Building 34 Liquid Mixed 
Waste Treatment 

Construct RCRA landfill cap. Construct a containment slurry wall using 
a mixture of natural soil and bentonite. Extract groundwater using 5-8 
wells and treat at the LWTP. 

Construct RCRA landfill cap. Install a leachate collection system, which 
would be a series of 5-10 wells and associated piping. Extract 
groundwater using 5-6 withdrawal wells; treat all water at LWTP. 

Install groundwater extraction wells; pump and treat groundwater, 
discharge effluent to pond. 

Unit is contiguous with the 319 landfill. The 319 RCRA landfill cap, 
containment wall, and groundwater extraction system would constiiute 
the remediation of this unit also (see SWMU 2 remedial action 
description). 

Install groundwater extraction wells, pump groundwater, and discharge 
to the laboratory wastewater system for treatment at the LWTP. 

a Pumping systems at each site would routinely handle 1,100 Uday (300 gallday) but could handle up to 
11,000 Uday (3,000 gaVday). 

TABLE 5 Remediation That Would Involve Facility Modifications (Category 3) 

SWMU 
Number Site Name General Description of Bounding Remedial Action 

175 

177 

694 

725 

Boiler House - Spent 
Sorbent Silo 

Boiler House Ash Silo 

Building 108B - Baghouse 
Unit 

Central Boiler House Ash 
Loader 

Clean exterior surfaces, resurface secondary containment, and install 
concrete berm, if needed. 

Resurface secondary containment. 

Clean exterior surfaces, seal cracks, and resurface secondary 
containment. 

Clean interior surfaces, seal interior cracks, resurface interior and 
outdoor secondary containment. 
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Repair of roads on the ANL-E property would be done, ifneeded, following completion 
of remediation. This repair could require approximately 5,000 person hours and 9,100 metric tons 
(10,000 tons) of asphalt. The asphalt would be obtained from local sources. Road repair could 
generate about 9,100 metric tons (10,000 tons) of wastes. Half of the waste would be reused in 
the road repair; the other halfwould be disposed of at a landfill, 

3.1.2.1 Category 1: Excavation Operations 

Generally7 all excavation activities would use hydraulic excavators such as the Caterpillar 
235D or equivalent. For some areas, the Caterpillar 943 track-type loader or equivalent might be 
used. In construction areas, off-road construction trucks such as the Caterpillar 769C or 
equivalent would be used. ReguIar 15-m3 (2O-yd3), 18-wheel, semi dump trucks would be used to 
transport waste and fill. A water tank truck would be used for dust suppression. Table 6 presents 
estimated excavation quantities for each site. 

Only limited excavation would be done at the North and Deep Vaults. Areas of the vaults 
with elevated levels of radioactive contamination would be removed by scabbling. The scabbled 
material would be collected using a vacuum cleaner equipped with a high efficiency filter. 
Following this decontamination, the vaults would be demolished in place and then covered with 
gravel. Hand excavation would be used to remove any contaminated soil outside the concrete 
walls and floors. 

Treatment of soils from the 317 Area French Drain (SWMU 11) would require that 
needed equipment (a catalytic oxidation unit) be located in the 317 Area. The total work area 
associated with the equipment would be about 30 x 30 m (100 x 100 ft) in size, The equipment 
would be mounted on a truck or skids and temporarily located on a gravel-covered portion of the 
317 Area. Needed equipment would be brought in by truck and removed by truck following 
completion of treatment operations. 

An interim corrective measure is being taken in the 317 Area; this action is not within the 
scope of proposed action addressed by this EA. The interim corrective measure is being taken to 
prevent the continued migration of contaminated groundwater from the 317 Area and consists of 
fling the void spaces in the drain pipe and the gravel surrounding the drain pipe in the 317 East 
Vaults Footing Drain (SWMU 13) with an inorganic chemical grout. The proposed action 
considered in this EA for SWMU 13 is excavation of the drain pipe and contaminated bedding, 
followed by off-property disposal. This action could be taken after the interim corrective measure; 
the pipe and surrounding material could be excavated using standard excavation techniques as 
described above. Therefore, implementation of the inerim corrective measure will not prevent the 
implementation of the proposed action. 
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TABLE 6 Estimated Excavation Quantitiesagb 

Sitec 
Excavation Excavation Depth 
Area (m*) (m) 

Excavation Volume 
(m3, bank measured) 

1 
2 
4 
9 

11 
13 
18 
19 

133 
134 
136 
142 
150 
175 
177 
498 
694 
725 
744 

Deep Vault 
North Vautt 

230 
0 
0 
0 

2,300 
250 

0 
3,400 
1,000 

110 
500 
220 

0 
0 
0 

6,000 
0 
0 

930 
NIAe 
NIA 

9.1 
0 
0 
0 
9.1 
7.6 I 

0 
1.8 
3.0 
2.4 
2.4 
2.4 
0 
0 
0 
0.6 
0 
0 
3.0 
NIA 
NIA 

2,100 
0 
0 
0 

21,000 
1,900 

0 
6,100 
3,000 

260 
1,200 

530 
0 
0 
0 

3,600 
0 
0 

2,800 
80 
80 

Total 15,000 43,000 

a All entries are rounded independently to two signifmnt fgures. 

lm=3 .3R; ld=10 .8~;1m3=35 .3 f?= l .3yd3 .  

Numbers are SWMU numbers; names of SWMUs are given in Table 1. 

Bank-measure volume is the volume of material measured in the area to be excavated before 
kosening, that is, prior to its removal from its natural position. 

Not applicable; volumes for vaults are for scabbled concrete and some adjacent soil. 

3.1.2.2 Category 2: Containment and/or Pump-and-Treat Operations 

Groundwater pumping wells would be installed usinga Central Mining Equipment CME- 
400 drill rig or similar such equipment. Well depths would vary depending on the site and the 
depth to groundwater in the glacial till. Drilliig-derived waste would be placed in drums and 
analyzed prior to off-property disposal. 

Extracted groundwater fiom the 3 19 Area Landfill (SWMU 2), the 800 Area Landfill (SWMU 4), 
the 3 17 Area French Drain (SWMU 1 l), and Building 34 Liquid Mixed Waste Treatment 
(SWMU 150) would likely be pumped directly into the laboratory sewer system. Howevery 
pretreatment would be provided if' necessary to meet National Pollution Discharge Elimination 
System (NPDES) permit requirements. No pretreatment would be provided for tritium present in 
the groundwater. 
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Extracted groundwater at the Building 108 Equalization Pond (SWMU9) would be 
treated using an air stripper to remove VOCs and chemical treatment to precipitate metals. 
Treated water would be discharged to the equalization pond. Water from the pond is carried by 
the sanitary sewer system to =-E’s Sanitary Wastewater Treatment Plant. This facility 
provides no treatment for VOCs or metals. 

A piping system is already in place in the 3 17/3 19 Area to accept extracted groundwater. 
Approximately 30 m (100 ft) of additional pipe would be required. For the 800 Area about 900 m 
(3,000 ft) of pipe would be required and for Building 34 (SWMU 150) about 600 m (2,000 ft) of 
piping would be required. All pipes would be buried approximately 1.2 m (4 ft) below ground 
level. 

Groundwater extraction would require the construction of small prefabricated buildings at 
each site to house air compressors needed to operate well-head pumps, and any other needed 
pumping equipment. These buildings would typically be 1.8 x 1.8 x 2.4 m high (6 ft x 6 ft x 8 ft) 
and would also house any needed pretreatment equipment. 

Each groundwater extraction system would be designed to routinely handle 1,100 L/day 
(300 gdday), but could handle up to 11,OOOL/day (3,000 gdday) if necessary. The 
11,000 Uday value is an upper bounding figure. The number of wells at a site would vary, 
depending on the SWMU and the extent and magnitude of groundwater contamination. The 800 
Area landfill would require 5 to 6 wells for groundwater, and the leachate collection system for 
this landfill would require 5 to 10 wells. It is estimated that approximately 5 to 8 wells would be 
required in the 3 17/3 19 Area. Time frames for pumping would be contingent on regulatory 
requirements; however, it is estimated that pumping would last for approximately 30 years. 
Quarterly or semiannual samples of groundwater would be collected and analyzed to evaluate the 
efficiency of the pump-and-treat systems. 

Constructing a RCRA landfill cap for SWMUs 2 (319 Area Landfill) and 4 (800 Area Landfll) 
would involve stripping off the top 15 cm (6 in.) of topsoil on the landas and stockpiling this 
soil, compressing the existing 0.6 m (2 fk) of clay, installing a 60-mil poIyvinylchloride (PVC) 
cover, a geonet, a drainage layer, and then a filter fabric. Next, 1.1 m (42 in.) of machine- 
compacted fill would be added. The fill would be brought in from a commercial source in the local 
area (within less than 16 km [lo-mi] radius) The topsoil would be replaced, graded, and planted 
with appropriate native plant communities. Generally, it would take three to four months to place 
a cap on these landfills. Constructing the landfill cap for SWMU 11 (317 Area French Drain) 
would be similar to constructing the caps for SWMUs 2 and 4 except that the cap would be much 
s d e r  and no existing cap wouId need to be modified. Table 7 summarizes estimated quantities 
of capping material. The caps would minimize infiltration of water into the contaminated areas 
and prevent migration of contaminants. 

28 



TABLE 7 Estimated Quantities of Capping Materialsalb 

Area to be Thickness of Volume of Cap 
SiteC Capped (mZ) Cap (m) (m3) 

2 17,000 1.1 19,000 
4 65,000 1.1 72,000 
11 2,300 1.1 2,500 

Total 94,000 
~ ~~~~ 

a All entries are independently rounded to two significant figures. 
I 

1 m = 1.1 yd; 1 m2 = 1.2 y&; I m3 = 1.3 yd3. 

Numbers are SWMU numbers; names of SWMUs are given in Table 1. 

3.1.2.3 Category 3: Facility Modifications 

Surfaces would be cleaned by power washing and brushing and the wastewater generated 
by washing would be collected. Samples of the wastewater would be collected and analyzed and 
the wastewater would be disposed of as appropriate waste. Cracks would be sealed with an epoxy 
compound. The secondary containment areas, which are constructed of concrete, would be 
resurfaced with an epoxy surfacing compound to render them impermeable to water. 

3.1.3 Monitoring and Mitigation 

During remediation at each site, the area would be monitored. For outdoor sites, air, 
groundwater, and Surface water runoff samples would be collected, as appropriate, at regular 
intervals to monitor for releases of hazardous and radioactive constituents. Constituents 
monitored at each site would depend on the constituents identified at that particular site. During 
all aspects of remediation, all necessary mitigation procedures, including dust control and 
emissions control, would be utilized to minimize any contaminants leaving a site. Proper ANL 
Environment, Safety and Health (ES&H) procedures would be utilized at all times. 

Two prehistoric sites (1 1-Du-303 and 11-Du-304) are located near the ENE 3 19 Landfill 
(SWMU 19). The landfill may encroach onto site 11-Du-304. DOE intends to avoid impacts to 
these sites if possible; a fenced 50-ft buffer would be established around 11-Du-303 and portions 
of 11-Du-304 not abutting the landtill, heavy equipment and machinery would be kept away from 
the sites, and the area would be monitored to ensure avoidance. If avoidance is not possible, prior 
to undertaking any action at those sites, DOE would enter into an agreement with the Illinois 
Historic Preservation Agency to conduct a phase III archaeological data recovery excavation and 
analysis for all or portions of 11-Du-304 and 11-Du-303, as necessary. 

3.2 NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, all sites discussed in the preceding section would be left 
in their current conditions. No remediation would be undertaken. For those sites that have access 
restrictions in place, access restrictions would be maintained. 
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4 AFFECTED ENVIRONMENT 

4.1 SITE DESCRIPTION 

ANL-E is located in DuPage County, Illinois, 43 km (27 mi) southwest of downtown 
Chicago and 39 km (24 mi) west of Lake Michigan (Figure 1). ANL-E occupies the central 
690 hectares (1,700 acres) of a 1,5 10-hectare (3,740-acre) tract. The 826-hectare (2,040-acre) 
Waterfd Glen Forest Preserve surrounding the property is mostly former ANL-E property that 
was deeded to the DuPage County Forest Preserve District in 1973 for use as a public 
recreational area, nature preserve, and demonstration forest. Nearby highways are Interstate 55 to 
the north and IlIinois Highway 83 to the east. The Des Plaines River, the Chicago Sanitary and 
Ship Canal, and the Illinois Waterway (Illinois and Michigan Canal) are located 1.6 km (1 mi) 

* 

south of ANL-E. 

The terrain of ANL-E is gently rolling, partially wooded, former prairie and farmland. The 
principal stream on the property is Sawmill Creek, which runs though the eastern portion of the 
property in a southerly direction and enters the Des Plaines River about 2.1 km (1.3 mi) southeast 
of the center of the property. The Forest Preserve surrounding ANL-E and the area to the south 
between the Forest Preserve and the Des Plaines River are undeveloped. 

More than 3.5 million people live within 32 km (20 mi) of ANL-E; about 8 million people 
h e  within a 80-km (SO-mi) radius. Beyond the forest preserve surrounding ANL-E, population 
density increases rapidly, especially to the northeast. The residents closest to proposed 
remediation are located about 500 m (0.3 mi) west of the 800 Area. The closest residents 
generally are located 1,000 to 2,000 m (0.6 to 1.2 mi) fiom all other proposed remediation. 

4.2 GEOLOGY AND SOILS 

The area surrounding ANL-E is located on a glacial till plateau that forms a complex 
arrangement of hills and depressions forming the Valparaiso Moraine, which has a northwest- 
southeast trend (willam, 1971). The glacial till covering the area consists of a heterogeneous 
mixture of silt, clay, and sand. Deposits of sand and gravel occur as discontinuous lenses 
throughout the till. Silurian dolomite forms the bedrock surface at an average depth of 28 m 
(92 fi) beneath the glacial till and crops out along the bluffs adjacent to the Des Plaines River 
valley south of ANL-E. 

The soils on the ANL-E property have derived from glacial till over the past 12,000 years; 
most are of the Morley series, which are moderately well-drained upland soils with a slope 
ranging from 2% to 20%. The surface layer is a dark grayish-brown silt loam, the subsoil is a 
brown silty clay, and the underlying material is a silty clay loam glacial till. Morley soils have a 
relatively low organic content in the surface layer, moderately low subsoil permeabiility, and a 
large water capacity. These soils are well suited to growing crops, if good erosion control 
practices are used. The remaining soils along creeks, intermittent streams, bottomlands, and a few 
small upland areas are of the Sawmill, Asbkum, Peotone, and Beecher series, which are generally 
poorly drained. They have a black to dark gray or brown silty clay loam sucface layer, a high 
organic-matter content, and a large water capacity. 
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4.3 WATER RESOURCES 

4.3.1 Surface Water 

Sawmill Creek flows though the eastern portion of the property (Figure 8). This stream 
originates north of ANL-E, flows though the property in a southerly direction, and discharges into 
the Des Plaines River. Two small streams originate on the property and combine to form Freund 
Brook, which discharges into S a d  Creek. , 

Along the southern margin of the property, the terrain slopes abruptly downward forming 
forested bluffs. These bluffs are dissected by ravines containing intermittent streams that discharge 
some drainage into the Des Plaines River. In addition to the streams, various ponds and cattail 
marshes are present on the property. A network of ditches and culverts transports Surface runoff 
toward the smaller streams. 

Until 10 years ago, Sawmill Creek carried effluent water fiom a sewage treatment plant 
(Marion Brook Treatment Plant) located approximately a mile north of AM/.E. Residential and 
commercial development in the area have resulted in the collection and channeling of runoff water 
into Sawmill Creek. Treated sanitary and laboratory wastewater fiom ANL-E are combined and 
discharged into lower Sawmill Creek. 

Sawmill Creek and the Des Plaines River near &E receive very little recreational or 
industrial use. About 1.1 million Wday (290,000 gaVday) of water fiom the Chicago Sanitary and 
Ship Canal, which runs parallel to the Des Plaines River, is used by ANGE for cooling towers 
and others for industrial purposes (Golchert and Kolzow 1995). The first downstream location 
where surface water is used by a community water supply system is at Peoria, on the Illinois 
River, about 240 km (150 mi) downstream fiom &-E (Dunaway 1996). In the vicinity of 
ANL-E, only subsurface water (fiom both shallow and deep aquifers) and Lake Michigan water 
are used for drinking purposes (Golchert and Kolzow 1995). 

4.3.2 Groundwater 

Groundwater in the area of ANL-E is found in the Silurian dolomite, the unddying 
Ordovician sandstone bedrock, and in the overlying glacial till. The extremely low peameability of 
the till (10' cds)  renders this formation unusable as a source of drinking water. The Silurian 
dolomite consists of two aquifers: the Niagaran Series and the underlying Alexandrian Series. 
Recharge of the dolomite aquifer is primarily by precipitation percolating downward though 
fiactures and joints in the weathered portions of the till. Recharge is about 10 d y r  (4 in.&) 
depending on annual precipitation. The downward rate of movement of water though the till is 
approximately 0.3 cdday (0.1 in./day), or 90 c d y r  (3 Wyr), assuming that the till is saturated 
(Knowles et ai., 1963). 

Groundwater within the Silurian dolomite and Ordovician sandstone layers under the 
property is used as a drinking water supply by ANL-E and neighboring communitieS. However, 
there are no known groundwater supply wells between the ANGE and the Des Plaines River to 
the south. The sandstone aquifer is believed to be hydraulically separated fkom the dolomite by the 
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Mequoketa shale formation. The sandstone is recharged by precipitation in areas north and west 
of the Chicago metropolitan area where the sandstone is near the surface. 

Groundwater flow within the Niagaran dolomite is generally to the southeast. However, 
long-term pumping (since 1948) of the four ANL-E potable water supply wells located in the 
eastern portion of the property has influenced the direction of groundwater flow in the dolomite. 
A large cone-of-depression in the potentiometric surface of the dolomite exists as a result of 
pumping an average of 3 million L/day (800,000 gaVday) fiom the supply wells. This cone-of- 
depression extends westward into the western portion of the property. Thus, movement of water 
within this aquifer at ANL-E is generally toward the, wells. This pumping will end when Lake 
Michigan water is brought to ANL-E. What effect this will have on the groundwater flow in the 
dolomite aquifer has yet to be determined. The current configuration of the area of pumping 
influence of the ANL-E supply wells is not known. It will be determined as part of a Sitewide 
Hydrogeological Assessment. 

The average horizontal groundwater flow velocity in the dolomite was computed using a 
horizontal hydraulic conductivity of 4 x 10-3 cm/s (1.3 x lo4 Ws), a horizontal hydraulic gradient 
of 0.0005, and an estimated fracture porosity of 10% (RMT 1993). The calculated velocity is 
1.7 cmiday (0.056 Wday) (6 dyr [20 Wyr]). 

Groundwater contaminated with VOCs recently was discovered moving to the surface in 
two seeps located about 200 m (600 fi) south of the ANL-E fence line in a heavily wooded area 
of the Waterfd Glen Forest Preserve. The seeps are in a ravine that carries stormwater runoff 
from the 317 and 319 Areas. About 30 m (100 ft) downstream fiom the seep area, the seep water 
enters the soil in the bed of the ravine. On the basis of the proximity of the seeps to the 
contaminated soil in the 317 Area French Drain, the possible conduit provided by the footing 
drain system in the 317 Area, and the occurrence of the same contaminants at similar 
concentrations in the 3 17 Area and the seeps, the source of the contaminants in the seeps appears 
to be contaminated soil in the 3 17 Area. 

4.4 AIRRESOURCES 

The regional climate around ANL-E is characterized as being Continental, with relatively 
cold winters and hot summers (DOE 1982), and is slightly modified by Lake Michigan @enmark 
1974). The predominant wind direction is fiom the south, and wind from the southwest quadrant 
occurs almost 50% of the time (DOE 1982). The average wind speed at a height of 5.8 m (19 ft) 
is 3.4 m / s  (7.6 mph); calm periods occur 3.1% of the time. 

The average annual precipitation at &-E is 80 cm (3 1.5 in.) and is primarily associated 
with thunderstorm activity in the spring and summer. The annual average accumulation of snow 
and sleet is 83 cm (32.7 in.) (DOE 1982). Snowstorms resulting in accumulations >15 cm 
(X.9  in.) occur only once or twice each year on average, and severe ice storms occur only once 
every four or five years (Denmark 1974). 
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The area experiences about 40 thunderstorms annually (National Oceanic and Atmospheric 
Administration [ N O M ]  1980). Occasionally these storms are accompanied by hail, damaging 
winds, or tornados. More than 65% of tornados in Illinois occur during the spring months 
( N O M  1970). The theoretical probability of a 67 m/s (150-mph) tornado strike at ANL-E is 
3.0 x 10-5 each year, a recurrence interval of one tornado every 33,000 years (Coats and Murray 
1984). The &-E property has been struck by milder tornados that have resulted in minor 
damage to power lines, roofs, and trees. 

The State of Illinois has adopted the National Ambient Air Quality Standards (NAAQS) 
(IEPA 1996). Ambient air quality at ANL-E is tracked by the EPA air monitoring station at 
400 S. Eagle Street, Naperville, Illinois (Swinford 1996). The ambient air quality standard of 
concern for the proposed remediation applies to figitive dust that results fiom soil disturbance, in 
particular, particulate matter with 110 pm mean diameter (PMlo). The PMlo standard is 150 
pg/m3 for an averaging time of 24 hours (not to have more than one exceedance per year) and 50 
pg/m3 as an annual arithmetic mean. In 1995, the Naperville monitoring station reported a 
maximum 24-hour PMlo concentration of 45 pg/m3 and an annual arithmetic mean concentration 
of 19 pg/m3 (IEPA 1996). 

ANL-E is located in the Metropolitan Chicago Ozone Non-Attainment Area that inchdes 
all of DuPage County. The area is classified as severe non-attainment for ozone (Switzer 1996). 

4.5 ECOLOGICAL RESOURCES 

4.5.1 Terrestrial Biota 

The ANL-E property occupies about 610 hectares (1,500 acres) of land, including 
approximately 345 hectares (850 acres) of developed areas and 265 hectares (650 acres) of 
relatively undisturbed woodlands, old fields, and wetlands. 

Terrestrial vegetation communities at proposed remedial action sites are generally typical 
of disturbed areas at ANL-E. Species present are predominantly non-native weedy species or 
species widely planted for erosion control. These communities typically include tall fescue, 
smooth brome, quack grass, crown vetch, Canada thistle, chicory, and wild carrot, among others. 
The existing vegetative cover on the 800 Area Landfill (SWMU4) was planted with common 
non-native grasses and predominantly consists of quack grass and tall fescue. Dominant 
vegetation at the East Area Burn Pit (SWMU 142) includes reed canary grass, black mustard, and 
crown vetch. The vegetative community over the ENE 3 19 Landfill (SWMU 19) is dominated by 
non-native species common to shaded disturbed areas. The dominant woody species is tree of 
heaven; common buckthorn, wild black cherry, and Virginia creeper are also common. Garlic 
mustard is the dominant herbaceous species, and smooth brome is also common. Mature trees in 
the immediate area of the landfill include red oak, American elm, and cottonwood. 
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4.5.2 Threatened and Endangered Species 

No federally listed threatened or endangered species are known to occur at ANL-E 
(Tuggle 1996). Two federally listed endangered species, however, are known to inhabit the 
Waterfall Glen Forest Preserve that surrounds the ANL-E property. 

The Hine’s emerald dragonfly (Somatochlora hinem), federally and state listed as 
endangered, occurs in locations with calcareous seeps and wetlands along the Des Plaines River 
floodplain, located about 1,000 m (3,750 ft) to the south of ANL-E. A probable breeding area for 
the dragonfly, where territorial behavior has been observed every year the site was monitored, is 
located about 1000 m (3,750 ft) south of the western portion of ANL-E. Proposed activity would 
be located more than 1,500 m (5,000 ft) from this potential breeding area. Habitat suitable for the 
dragonfly does not occur in any of the areas for which remediation is proposed. The contaminated 
groundwater seeps that appear to be related to the 3 17 Area contamination are about 200 m (600 
fi) south of the area where activity is proposed in the 317 and 319 Areas. These contaminated 
seeps are more than 1,500 m (5,000 ft) from the probable breeding area.. 

Leafjl prairie clover (Dalea foliosa), federally listed as endangered, is associated with 
dolomite prairie remnants in the Des Plaines River valley. Two pIanted populations of this species 
occur in Waterfall Glen forest Preserve adjacent to ANL-E. The species or its habitat do not 
occur in any of the areas for which remediation is proposed. 

Table 8 gives the species listed by the State of Illiiois as threatened or endangered that 
occur in the vicinity of ANL-E. Kirtland’s water snake (CZonophis kirtZdii) has been found on 
the ANGE property; however, habitat for this species (marshy meadows, woodland ponds, open 
swamplands) does not occur at any of the remedial action sites. Results of field surveys indicate 
that none of the species listed by the State of Illinois or the U.S. Fish and Wildiife Service occur 
at the sites for which remediation is proposed. 

4.5.3 Wetlands 

Wetland communities occur within two of the sites for which remediation is proposed. The 
570 Area Unlined Holding Basin (SWMU 133) supports a small community of wetland plant 
species dominated by common cattail and reed canary grass. This plant community occupies the 
lower central portion of the holding basin and is approximately 42 m2 (450 fi2) in area. Because 
of the presence of contaminants within the basin, data were not collected to determine the 
occurrence of hydric soil indicators or wetland hydrology. However, wetland fhctions are 
assumed to be present due to the persistent dominance of obligate wetland species. 

The Suspect Landfill North of the 800 Area (SWMU 744) includes drainage channels that 
support a community of wetland plant species dominated by narrow-leafed cattail, barnyard grass, 
common beggar’s ticks, and great bulrush. This community is limited to a short segment of a 
channel, approximately 3 m (9 fi) wide, along the eastern edge of the site, and an 5.5-m (18-ft) 
wide channel extending along most of the northern boundary of the site. The surface area of this 
wetland community is approximately 380m2 (4,050 fi2). Although no data were collected to 
determine the occurrence of hydric soil, wetland hnctions are assumed to be present due to the 
persistent dominance of obligate wetland species and the presence of wetland hydrology 
indicators. 
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A number of remedial action sites are located near wetland areas. A small intermittent 
stream is located near the south side of the base of the 3 19 Area Landfill (SWMU 2). The stream 
channel supports a community of wetland plant species, including common cattail and bulrush. 
The stream receives surface flows from the 3 17 Area. 

A large wetland area, identified as Wetland 801A in the ANL-E sitewide wetland delineation 
(Van Lonkhuyzen and LaGory 1994), is located immediately to the west of the 800 Area Landfill. 
This wetland is approximately 0.7 hectares (1.8 acres) in size and supports a number of plant 
communities. Dominant species include redtop, reed canary grass, common reed, water 
heartsease, cottonwood, sandbar willow, dark green, rush, and narrow-leafed cattail. Wetland 
801A receives surface water runoff from a large portion of the landfill area. This wetland is 
hydrologically connected to a large marsh in Waterfall Glen Forest Preserve, immediately west of 
the ANL-E boundary. Wetland 802, identified in the ANL site-wide wetland delineation (Van 
Lonkhuyzen and LaGory 1994), is located to the east of the landfill. This wetland receives 
drainage from the landfill area into a channel extending along the southern boundary of the 800 
Area. Sandbar willow is the dominant species within the channel. 

The ENE 319 Landfill (SWMU 19) is located immediately adjacent to an intermittent stream. 
Surface water is present in the stream for much of the growing season. Although the stream bed is 
unvegetated, the banks and floodplain support a community with a woody overstory of American 
elm, wild black cherry, red oak, green ash, and shagbark hickory. Ground layer species include 
stickseed, common buckthorn, virginia creeper, garlic mustard, clearweed, and white grass. 

The East Area Burn Pit (SWMU 142) is located near Sawmill Creek. The streambank in the 
area of the bum pit is relatively steep and does not support a wetland community. However, 
Wetland 002, identified in the ANL-E sitewide wetland delineation (Van Lonkhuyzen and LaGory 
1994), occupies a large portion of the floodplain directly downstream of the burn pit, south of 
Eastwood Extension. Within the wetland area, basswood and American elm are the dominant tree 
species along the bank of Sawmill Creek, while reed canary grass is the dominant species over 
most of the floodplain. 
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TABLE 8 Species Listed by the State of Illinois as Threatened or 
Endangered that Occur in the Vicinity of ANL-E 

Common Name Scientific Name Status 

Inland shadblow 
Slender sandwort 
Red-shouldered hawk 
Early fen sedge 
Kirtland‘s snake 
White lady’s slipper 
River otter 
Rough marsh cress 
Hine’s emerald dragonfly 
Marsh speedwell 

Amelanchier interior 
Arenaria patula I 
Buteo lineatus 
Carex crawei 
Clonophis kirtlandii 
Cypripedium candidum 
Lutra canadensis 
Rorippa islandica var hispida 
Somatochlora hineana 
Veronica scutelata 

Endangered 
Endangered 
Endangered 
Threatened 
Threatened 
Endangered 
Endangered 
Endangered 
Endangered 
Threatened 

4.6 CULTURALRESOURCES 

4.6.1 Archaeological Sites 

The entire ANL-E facility has been subject to archaeological survey (Bird 1992; Bird and 
Johnson 1993; Demel 1993a-c). As a result of these surveys, 46 archaeological sites have been 
recorded. These sites include prehistoric lithic scatters and camp sites dating fiom the Archaic 
Period (8,000 - 1,500 B.C.) to the Mississippian Period (A.D. 1000 - 1600), and historic 
farmsteads. Three of the sites are eligible for the National Register of Historic Places (National 
Register) @erne1 and Lune 1994; Elias and Greby 1990), 21 sites have been determined 
ineligible, and 22 sites have yet to be formally evaluated. An overview of the prehistoric and 
historic context of the ANL-E facility is provided in Curtis and Berlin (1980). 

Two of the archaeological sites determined to be eligible for the National Register are 
located adjacent to the ENE 319 Landfill @erne1 and Lurie 1994; Haaker 1995). These 
prehistoric sites contain a dense concentration of lithic and ceramic artifacts, as well as animal 
bone and charcoal. Three additional prehistoric sites in that area have been determined ineligible 
for the National Register (Haaker 1995). One unevaluated site is also near the landfill, but is not 
adjacent to the area for which remediation is proposed. The third eligible site at ANL-E (Elias and 
Greby 1990) and the other 21 unevaluated sites are not located in or near areas related to 
proposed remediation. 
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4.6.2 Historic Structures 

A comprehensive inventory of historic structures has not been completed for ANL-E; 
however, three nuclear reactors were recently evaluated for National Register eligibility 
(Porubcan 1996) on the basis of their potential significance during the Cold War Era (1946-1989). 
None of these three structures is located in areas related to the proposed remediation. The only 
structure at ANL-E within which remediation would occur is Building 108. Building 108, the 
Boiler House, was originally constructed in 1949 with two boilers. Three boilers were added in 
1953, 1960, and 1964, respectively. The building has not been evaluated for exceptional 
importance since the building is less than 50 years old. (36 CFR 60.4, Criteria Considerations G) 
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CONSEQUENCES OF THE PROPOSED ACTION A N D  

5.1 EFFECTS OF THE PROPOSED ACTION 

The following sections discuss the potential impacts that would be associated with 
implementing the proposed action. Table 9 summarizes the major assumptions regarding emission 
controls, worker protection, and operational performance for the proposed action. These 
assumptions generally are based on requirements that would be established for conducting the 
remediation. Impacts were analysed based on a three-year project schedule; lower impacts 
generally would occur over a longer period of time if the project schedule were to be extended. 

5.1.1 Soils 

Remediation at Category 1 sites would involve excavation-related activities that could 
potentially impact soils. Total areas that would be exposed by excavation are given in Table 6. No 
stockpiling of contaminated materials would occur, and each day excavated soil would either be 
treated or sent to disposal. Uncontaminated soils would be stockpiled at sites prior to being 
replaced in the excavation. The stockpiling of clean soils would be temporary and would have no 
permanent effect on the existing topography. It is not anticipated that any excavated areas would 
be dewatered. 

Excavated areas would have a temporary increase in local erosion potential, as would soil 
stockpiles. The potential for erosion would be minimized during excavation activities by using 
erosion-prevention methods common to the construction industry (e.g., sediment fences, 
compaction, contouring, and tarping of small areas). If a major rain storm were to occur during 
remedial activity at an exposed site, some soil erosion could occur. To prevent contaminated soils 
fiom being eroded and transported by surface runoff, only soil that could be treated or disposed of 
within one day would be excavated each day. Any stockpiles of clean soils would have 
appropriate erosion-prevention tarps and surface-runoff barriers. 

Excavated areas would be backfilled and compacted to the original topography afker 
remedial actions are complete. No excavation of borrow areas on the ANL-E property would be 
required. All excavated areas would be restored using fill fiom a commercial source in the local 
area (within less than a 16-km [lo-mi] radius). Most vegetated areas excavated would be 
revegetated using appropriate native plant communities, and areas that are currently gravel 
covered would be restored with clean gravel. Any potential for long-term impacts to soils would 
be minimized by following standard construction and reclamation practices, including contouring, 
erosion control, reseeding, and covering affected areas with gravel. 

Use of equipment to treat waste fiom the 3 17 Area French Drain (SWMU 1 1) would have 
very little impact on soils because the equipment would be located on a gravel-covered area and 
little or no disruption of soils would occur. The total work area would be about 900 m2 
(10,000 f12). Any potential for erosion would be minimized using standard practices as discussed 
above. 
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TABLE 9 Major Assumptions Regarding Emission Controls, Worker Protection, and Operational 
Performance Used in the Assessment of Potential Impact of the Proposed Action 

Controk would be used to reduce releases of fugitive emissions resulting from equipment operation. 

Controls would be in place to eliminate significant atmospheric releases of VOCs resulting from the treatment of 
groundwater. 

Any failures of emissions controls would be brief in duration. Operations would stop if control failures were to 
continue. 

Proper worker protection would be used for all activities; there would be no significant uptake of contaminants by 
the dermal, ingestion, or inhalation routes by remedial action workers. For example, OSHA Level-6 protection 
would be used where significant VOC contamination k found (Le., 317 area and vaults), Level-C protection would 
likely be used for the ENE Landfill area and Level-D piotection would be used for other areas. (29 CFR 1910.120 
Appendix B) 

The workplace would be monitored for the presence of any unexpected materials during excavation activities, and 
increased worker protection would be provided if necessary. 

Any spills in work areas or associated with transportation of wastes would be cleaned up promptly. 

No significant accumulation of excavated wastes wouM occur on the ANL-E property during the proposed action, 
material would only be excavated after verification that treatment and/or disposal capabilities are readily available. 

All remedial action sites located outside buildings woufd be restored after remediation. 

No significant releases of contaminants to the atmosphere would occur from indoor remedial activity. 

No contaminants would be released by capping or containment operations. 

Containment methods would be successful; no significant migration of contaminants would occur away from sites 
for which such methods were used. 

Remediation at Category 2 sites would involve containment and/or pump-and-treat operations 
consisting of the construction of RCRA caps to cover the landfills and the installation of 
groundwater pumping wells, small structures to house equipment, and needed piping. Installing a 
RCRA cap would elevate the existing topography because of the addition of capping materials. 
Some temporary minor erosion of uncontaminated soils could occur during installation of a 
landfill cap; however, the potential for impacts would be temporary and would be dealt with in the 
same manner as for Category 1 sites. The installation of the groundwater pumping wells would 
have very little impact on soils because only very small areas (approximately 1 m2 [l l  fi2] per 
well) of soil would be disturbed. Approximately 1,500 m (5,000 ft) of piping would be installed to 
connect wells to the laboratory sewer, resulting in the disruption of about 230 m2 (2,500 fi2) of 
soil. The potential for erosion associated with the excavation required to install piping would be 
minimized using the same erosion-prevention methods as would be used for Category 1 sites. Any 
potential for long-term impacts to soils would be minimized by restoring the excavated areas 
using the same approaches as would be used for Category 1 sites. Each small prefabricated 
structure required to house equipment would occupy an area of about 3.2 m2 (36 I@). Their 
installation would have little impact on soils because of the small areas of soils that would be 
affected. 
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Remediation at Category 3 sites would involve facility modifications. No impacts to soils 
would occur as a result of these activities. 

5.1.2 Water Resources 

5.1.2.1 Surface Water 

Potential impacts to surface waters associated with proposed remediation at Category 1 
sites could result fkom erosion of contaminated soil or fkom contaminated runoff if wet weather 
occurred during excavation activities. (Issues associated with pump-and-treat operations for the 
317 Area French Drain (SWMU 11) are discussed with Category 2 sites). The ENE 319 L a n a  
(SWMU 19) is adjacent to an intermittent stream that could receive some contaminated material 
during excavation of waste. For other sites, some potential would exist for contaminated runoff or 
releases of sediment if a major rain storm occurred when contaminated areas were exposed. Any 
sediment that reached surface waters could reduce populations of aquatic species. However, any 
impacts would be temporary because excess sediment would eventually be flushed from stream 
channels and biota would be expected to recolonize affected areas. Surface water runoff controls 
would be integrated into the erosion controls at all the excavation sites. No stockpiling of 
contaminated soil would occur. Any potential impacts due to releases of contaminants during wet 
weather would be of short duration (hours) and would tend to be offset by the increased dilution 
provided by elevated streamflow at such times. Contaminant concentrations in soil at remedial 
action sites are generally low (see Sections A.2 and A.3). The nearest downstream location where 
surface water is used for a community water supply is about 240 km (1 50 miles) away. No long- 
term adverse impacts to surface waters are anticipated fiom any of the proposed activities in this 
category. Following remediation, no contaminated areas would be exposed. Excavated areas 
would be restored and erosion reduced to preremediation levels. Therefore, any impacts of 
remediation on surface waters are expected to be temporary and small. 

Some potential for impacts to surface waters as a result of proposed remediation at 
Category 2 sites would result fkom capping operations. Potential impacts associated with capping 
operations at the 3 19 Area Landfill and the 800 Area Landfill (SWMUs 2 and 4) would primarily 
involve sedimentation, although some potential would exist for contamination resulting fiom 
chemicals fiom vehicles (e.g., bels, lubricants). However, no migration of site contaminants to 
surface waters would occur because these areas are covered with clean soil and contaminated 
materials would not be exposed; any impacts would be limited to the period of remediation. 
Construction at the 800 Area Landfill, because it has an area greater than 2 hectares (5 acres), 
would need a Stormwater Pollution Prevention Plan, as required by the ANL-E National Pollutant 
Discharge Elimination System (NPDES) permit. Potential impacts at specific sites are discussed in 
Section 5.1.4.3. 
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Proposed activities at the 3 19 Area Landfill, the 800 Area Landfill, the 3 17 Area French 
Drain, and Building 34 Liquid Mixed Waste Treatment (SWMUs 2, 4, 11, and 150) would all 
result in the discharge of extracted groundwater into the laboratory sewer system. The maximum 
combined flow from all areas that would discharge groundwater to the laboratory sewer system 
would be 34,000 L/day (9,000 gal/day). The average flow would be about 3,400 L/day 
(900 gal/day). The average flow into the LWTP in 1996 is about 1.5 million L/day 
(400,000 gal/day); this flow is expected to increase by about 50% as a new ANL-E facility, the 
Advanced Photon Source, becomes operational (Pierce 1996). Therefore, the maximum 
contribution fiom groundwater extraction operations at the four SWMUs would be about 2% or 
less of the average flow into the facility. The average contribution would be about 0.2% or less. 
The ANL-E Laboratory Wastewater Treatment Plant will be upgraded before the proposed action 
would be implemented. The upgraded plant will be able to treat metals using precipitation 
reactions, VOCs using subsurface aeration, and semivolatile organic compounds (SVOCs) using 
powdered activated carbon. The plant also will remove suspended solids. Given the small 
contribution of the proposed action to the volume of wastewater that would be treated by the 
plant and the upgraded capability of the plant, the proposed action is expected to have minimal 
impact on the plant’s operation. However, if necessary to meet NPDES permit requirements, 
extracted groundwater would be pretreated before discharge into the sewer. 

After passing through the LWTP, the treated water fiom SWMUs 2, 4, 11 , and 150 would 
be discharged into Sawmill Creek. The LWTP discharges approximately 1.5 million L/day 
(400,000 gaVday) into Sawmill Creek, as noted above, and the Sanitary Wastewater Treatment 
Plant discharges an additional 2.3 million L/day (600,000 gaVday) (Pierce 1996); total discharge 
will increase about 30% as the Advanced Photon Source becomes operational. The flow in 
Sawmill Creek upstream of the wastewater outfall averaged about 24 million L/day (6.4 million 
gdday) during 1994 (Golchert and Kolzow 1995). No adverse impacts involving release of the 
treated groundwater on Sawmill Creek or other downstream surface waters are anticipated 
because of the combined effects of treatment in the LWTP and dilution in Sawmill Creek. 
(Groundwater would be diluted by a factor of about 10,000 times for average flows.) For 
example, on the basis of available monitoring data, the maximum observed concentration of iron 
in groundwater at SWMUs 2, 4, 11, and 150 is about 82 mg/L (at SWMU 4) and the maximum 
observed concentration of arsenic in groundwater at those SWMUs is about 0.4 mg/L (at SWMU 
150). Average concentrations of these constituents in Sawmill Creek downstream of the ANL-E 
wastewater outfall were about 0.4 mg/L and 0.003 mg/L, respectively, in 1994 (Golchert and 
Kolzow 1995). For average flow and pumping conditions, and assuring a treatment efficiency of 
90%, discharge of treated groundwater with maximum observed concentrations of iron and 
arsenic fiom the four SWMUs would increase average concentrations of iron and arsenic in 
Sawmill Creek downstream of ANL-E outfall by about 0.1%, a negligible amount. 

Although no treatment would be provided for tritium present in groundwater in the 
3 17/3 19 Area, the concentration of tritium in the discharge Erom LWTP and in Sawmill Creek 
would be much less than the maximum contaminant level (MCL) for tritium in community water 
systems, namely, 20,000 pCi/L (40 CFR 141.16). Because of the low volumes of contaminated 
water coming fiom the 3 17/3 19 Area, the tritium would be greatly diluted in the LWTP and 
would be hrther diluted upon discharge into Sawmill Creek, as is discussed below. 
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The design volume of the extraction system for the 317/319 Area is 11,OOOWday 
(3,000 gavday). The average flow would be 1,100 Wday (300 gdday). The tritium-contaminated 
water would contribute less than 0.3% of the total combined plant effluent into Sawmill Creek 
and approximately 0.04% of the total flow in Sawmill Creek downstream of the outfd pipe. On 
the basis of the current average concentration of 400,000 pCVL of tritium (August 1996) in water 
fiom monitoring welIs (three samples fiom three wells in the 3 17/3 19 Area) and an 11,000 Wday 
(3,000 gaVday) maximum pumping rate, the average concentration of tritium would be about 
1,200 pCi/L at the outfall pipe as a result of the proposed action. The average concentration of 
tritium in Sawmill Creek downstream of the outfall in 1994 was 137 pCi/L (Golchert and Kolzow 
1995). Therefore, downstream of the outfall pipe in Sawmill Creek, the average concentration of 
tritium would be approximately 300 p C a ,  an average increase of about 120%. This low 
concentration would have very little impact on the water quality of Sawmill Creek and is about 
1.5% of the MCL for tritium. For the average flow from pump-and-treat operations in the 
3 17/3 19 Area of 300 gaVday, the average concentration of tritium in Sawmill Creek downstream 
of the outfall would be about 150 pCi/L, or about a 12% increase over the current level. 

Proposed activity at the Building 108 Equalization Pond (SWMU 9) would result in the 
discharge of treated groundwater into the sanitary sewer system. The maximum flow into the 
system would be 11,000 Uday (3,000 gdday), less than about 0.5% of the average daily flow 
expected for the Sanitary Wastewater Treatment Plant. Given the small contribution of the 
proposed action to the volume of wastewater that would be treated by the plant and the 
pretreatment of the extracted groundwater for VOCs and metals, the proposed action would have 
minimal impact on the plant’s operation. 

After passing through the Sanitary Wastewater Treatment Plant, water fiom SWMU 9 
would be discharged into Sawmill Creek. No adverse effects involving release of the water on 
Sawmill Creek or other downgradient surface waters are anticipated because of the combined 
effects of dilution in Sawmill Creek and the pretreatment provided prior to release to the sewer 
system. 

Proposed remediation at Category 3 sites would involve only facility modifications. No 
impacts to surface waters would occur as a result of these activities because the containment 
provided at all sites would prevent the release of any water used for cleaning. 

None of the sites for which remediation is proposed is in the 100-yr floodplain, on the 
basis of flood elevations provided on the most recent Flood Insurance Rate Map for the area 
(Federal Emergency Management Agency 1982). Therefore, remedial activities and sites for 
which remediation had been completed would not affect, or be affected by, waters of a 100-yr 
flood. 

As noted above, proposed activities at the 319 Area Landfill (SWMU 2), the 800 Area 
Landiill (SWMU 4), the 3 17 Area French Drain (SWMU ll), and Building 34 Liquid Mixed 
Waste Treatment (SWMU 150) would all discharge water into the laboratory sewer system. 
Activities at the Building 108 Equalization Pond (SWMU 9) would discharge water into the 
sanitary sewer system. All these activities would have to be reviewed on a case-by-case basis to 
determine if the additional wastewaster generated by these activities would require an amendment 
to ANL-E’s current NPDES permit. Issues related to permitting requirements for VOCs released 
to the air as a result of treating groundwater are discussed in Section 5.1.3. 
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5.1.2.2 Groundwater 

The concentrations of contaminants in groundwater at Category 1 sites would be expected 
to decrease as a result of the proposed activity in this category because the source of the 
contaminants would be removed. Similarly, the potential for additional future contamination 
would be eliminated because sources would be removed. The potential impacts on groundwater 
quality would be positive because contaminants would be prevented fiom migrating into the 
groundwater. 

Proposed remediation at Category 1 sites would have little effect on the movement and 
distribution of groundwater. Contaminated material would be excavated and excavations would 
be filled with clean material. Vegetated areas would be revegetated. Runoff and inEiltraton at 
these sites following remediation generally would be expected to be similar to runoff and 
infiltration prior to remediation. For the North and Deep Vaults, concrete structures would be 
demolished and covered with gravel. For these two sites, intiltration might increase over the small 
areas affected. 

Concentration of contaminants in the groundwater at Category 2 sites could be reduced by 
the proposed activity in this category. Capping is intended to reduce the intiltration of 
precipitation through contaminated soils and waste and to prevent contaminants fiom migrating 
into groundwater. Through natural flow in the aquifer, the levels of contamination in groundwater 
could then eventually decrease. Therefore, the proposed capping of Category 2 sites would be 
expected to help reduce levels of contaminants in groundwater. The pump-and-treat activity 
proposed is intended to contain and control groundwater contamination and would decrease the 
spread of groundwater contaminant plumes. The proposed operations would reduce levels of 
contamination in groundwater and reduce the potential for migration of the contaminants 
downgradient of the sites. For Category 2 sites, the potential impacts of the proposed action on 
groundwater quality would be positive. 

Groundwater would be extracted fiom the glacial till at an average rate of about 
1,100 L/day (300 gaVday) at each of four sites. Such an extraction rate would have little impact 
on the hydrologic budget for the area; in comparison, the water supply wells for ANL-E withdrew 
an average of 3 million Uday (800,000 gaVday) from the dolomite aquifer until 
ANL-E received water from Lake Michigan in January 1997. A combined pumping rate of 4,400 
Uday (1,200 gaVday) could be supplied by an annual recharge of about 3 cm (1 in.) over a 54,000 
m2 (580,000 fi2) area. This area is less than about one per cent of the 6,900,000 m* (74,000,000 
fi2) area of the ANL-E property and less than about two per cent of the roughly 3,000,000 m2 
(30,000,000 fi2) area located between the ANL-E property and the DesPlaines River. The 
specific details of how the proposed pumping operations would influence groundwater movement 
and distribution in the vicinity of the wells are unknown. Some localized impacts on groundwater 
seeps south of the ANL-E property are possible; however, because of the size of the recharge 
area available to supply water to the glacial till relative to the area needed to supply the water that 
would be extracted by the proposed pumping and the distance fiom the proposed pumping to the 
floodplain of the Des Plaines River, the impacts of the proposed pumping on discharges of 
groundwater on the floodplain are expected to be negligible. 

Remedial activities at Category 3 sites would involve only facility modifications. No 
impacts to groundwater would occur as a result of these activities because the containment 
provided at the sites would prevent the release of any water used for cleaning. 
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5.1.3 Air Resources 

Fugitive dust (PM10) concentrations a the ANL-E property perimeter as a result of soil 
disturbances during the proposed remediation were estimated. Expected area disturbed at each 
site in a day, the volume of soil disturbed, the types of earthmoving equipment and haul trucks 
used, and the estimated time of equipment and truck operation (Swale 1996) were used to 
determine emission rates for PMlo based on EPA emission factors @PA 1995a). Using the 
emission rates and daily site activity data, the EPA's SCREEN3 regulatory screening air pollution 
dispersion model (EPA 1995b) was used to determine a conservative @e., based on conditions 
that tend to maximize ambient PMlO concentrations) estimated ambient air quality impact at the 
&-E perimeter (i.e., property line or fence line) closest to the site activity. Ambient air PMlo 
concentrations estimated include a 45 pg/m3 background concentration from the air monitoring 
station at Naperville located about 16 km (10 mi) northeast of W E ,  which is considered 
representative of ANL-E background PMlo air quality (Swinford 1996). Details on the estimates 
and a tabulation of estimated concentrations are given in Section A. 1. 

Soil disturbance at a particular site would be temporary and typically would be completed 
in less than a month. Therefore, only the short-term PMlO ambient standard is considered. The 
State of Illinois and EPA PMlo short-term (24 hours) ambient air quality standard is 150 pg/m3 
(IEPA 1996). Even with maximum dust control this standard could be exceeded at the 319 Area 
Landfill (SWMU 2), the 800 Area Landfill (SWMU 4), and the ENE 319 Landfill (SWMU 19) 
(sites close to the fence line that would require 6 Wday of ongoing soil disturbance activity). 
Estimated PMlO concentrations at the ANL-E property perimeter could be as high as 250, 160, 
and 380 &m3 at S W s  2, 4, and 19, respectively. However, the exceedances would be 
temporary (several days for the 319 Area Landfill [SWMU 21 and the ENE 319 Landfill 
[SWMU 191 and up to about 30 working days for the 800 Area Landfill [SWMU 41). Also, as a 
conservative condition, the remediation site boundary closest to the fence line was used as the 
basis for estimates. For all sites that would require more than one day's activity, the distance to 
the fence line would increase for all remediation after the first day, resulting in lower fence line 
ambient concentrations. This increase would be particularly significant for the 800 Area Landfill 
( S W  4), for which operations could be as close as 8 m (25 ft) from the fence line. 

Proposed remediation would release VOCs to the air. Estimated uncontrolled emissions of 
VOCs to the air from the ex-situ treatment of VOC-contaminated soil from the 317 Area French 
Drain (SWMU 11) are about 3100 kg (6,800 lbs) over a 33-day period (equivalent to about 3.1 
Mg/yr [3.4 tondyr]). Estimated uncontrolled emissions of VOCs to the air fiom an air stripper 
removing VOCs from groundwater extracted from the 319 Area Landfill (SWMU 2) and the 317 
Area French Drain (SWMU 1 I), if pretreatment is necessary, are about 530 kg (1,200 lbs) over a 
30-year period (approximately 0.018 Mg/yr [0.02 tondyr]). Approximately the same amount of 
VOCs would be released to the air at the LWTP, if pretreatment is not required. Because ANLE 
is in DuPage County, which is in the Metropolitan Chicago Ozone Non-Attainment Area, VOC 
emissions are regulated by Part 218 of the Illinois Air Pollution Control Board regulations (35 Ill. 
Adm. Code 218). Applicable regulations that could apply to new VOC sources (emission units) at 
ANGE require 81% control of VOC emissions (Section 218.986(a)) ifthe potential to emit VOC 
emissions exceeds 2.3 Mg (2.5 tons) per calendar year from an emission unit or if the total 
emissions from uncontrolled emissions units would exceed 4.5 Mg (5.0 tons) per calendar year 
(Section 2 18.980(d)). 
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A conventional VOC control device, such as a carbon-adsorption unit, which would be used as 
needed to control releases of VOCs during remediation, has a conservative control or capture 
efficiency of 95% (EPA 1989a). 

Proposed remediation would release various chemical and radiological contaminants to the 
air. Potential health effects that could be associated with such releases are discussed in Section 
5.1.7. Control requirements for toxic contaminants that would be released to the air by 
remediation activities would be evaluated by the State of Illinois on a case-by-case basis (Romaine 
1996). I 

Illinois Pollution Control Board Regulations (35 Ill. Adm. Code 201) would require a 
Construction (Installation) Permit (Section 20 1.142, Construction Permit Required) and an 
Operating Permit (Section 201.143, Operating Permits for New Sources) or joint Construction 
(Installation)/Operating Permits (Section 201.163, Joint Construction and Operating Permits) for 
any air stripper used to remove VOCs and toxic pollutants from 3 19 and 3 17 Area groundwater 
and for the catalytic oxidation unit that would be used to thermally remove VOCs and toxic 
pollutants from the contaminated soil fiom the 317 Area French Drain (SWMU 11). 
ConstructionIInstallation and Operating Permits might also be required for any control devices 
required to reduce VOC and emissions of toxic contaminants fiom these sources as a condition of 
the permit (Romaine 1996). Soil-disturbance activities that resulted in releases of toxic 
contaminants to the atmosphere might require ConstructiodInstallation and Operating Permits. 

Once ANL-E received approved ConstructiodInstallation Permits from the IEPA for new 
remediation-related sources and construction or installation had commenced, an amended Title V 
permit application would have to be submitted to the EPA to include these new sources 
(Romaine 1996). (The Clean Air Act Title V requires the U.S. EPA to establish a program under 
which facilities emitting regulated air pollutants must obtain operating permits. This program is to 
be administered by the states based on the framework provided in the Title V regulation 
140 CFR 701.) 

The Clean Air Act requires Federal agencies to determine that their actions conform to 
state plans to meet air quality standards (state implementation plans) before actions are taken. 
These conformity determinations are required for each pollutant for which the total of direct and 
indirect emissions in a nonattainment or maintenance area meets or exceeds threshold emission 
levels. The only pollutant for which ANL-E is in a nonattainment area is ozone. ANL-E is in a 
severe nonattainment area for ozone. The threshold level for VOC emissions in severe ozone 
nonattainment areas is 25 tondyr [40 CFR 51.8531. Direct and indirect VOC emissions fiom the 
proposed action (after emission controls) would be less than 0.2 tondyr, which is below the 
threshold level. Therefore, a conformity determination is not required. 

48 



5.1.4 Ecological Resources 

5.1.4.1 Terrestrial Biota 

Proposed activity at many of the remedial action sites would disturb or eliminate small 
areas of terrestrial biotic communities. Impacts could include mortality of individual organisms, 
habitat loss, or changes in biotic communities. Sites for which existing vegetation communities 
would be removed are: Facility 3 18 Compressed Gas Cylinder Burial (SWMU l), 3 19 Area 
Landfill (SWMU 2), 800 Area Landfill (SWMU 4), 3 17 Area (SWMUs 11, 13), 3 19 Area French 
Drain (SWMU 18), ENE 319 Landfill (SWMU 19), 570 Area Unlined Holding Basin (SWMU 
133), East Area Bum Pit (SWMU 142), 320 Area Shooting Range (SWMU 498), and the 
Suspect Landfill North of 800 Area (SWMU 744). Existing vegetation would be destroyed during 
land clearing activities; however, the proposed action would not be expected to threaten the local 
population of any species. Remedial actions would not eliminate rare or naturally occurring native 
communities. However, excavation of the ENE Landfill may require the removal of several 
mature trees of native species, including red oak, American elm, and cottonwood. 

The loss of up to 9.5 hectares (23.5 acres) of existing vegetation communities during the 
proposed action would constitute a minor adverse impact, given the approximately 530 hectares 
(1,300 acres) of vegetation on the ANL-E property. The implementation of standard erosion 
control measures and immediate replanting of disturbed areas with native species would help 
minimize impacts to vegetation. Impacted areas would be expected to recover soon after 
completion of project activities. Project activities would have a long-term beneficial impact 
because existing disturbed vegetative communities would be replaced with communities of native 
species. 

Wildlife would be disturbed by land clearing, noise, and human presence. Wildlife with 
restricted mobility, such as burrowing species or juveniles of nesting species, would be destroyed 
during land clearing activities. More mobile individuals would relocate to adjacent available areas 
with suitable habitat. Population densities and competition would increase in these areas, 
potentially reducing the chances of survival or reproductive capacity of displaced individuals. 
However, many wildlife species would be expected to quickly recolonize replanted areas 
following project completion. The proposed action would not be expected to threaten the local 
population of any wildlife species since similar habitat would be available in the vicinity. The 
temporary loss of up to 9.5 hectares (23.5 acres) of habitat would be a minor adverse impact to 
wildlife, given the total area of over 1,200 hectares (3,000 acres) of habitat provided by the 
ANL-E property and surrounding forest preserve. 
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5.1.4.2 Threatened and Endangered Species 

Adverse impacts to state or federally listed threatened or endangered species would not be 
expected under the proposed action. Listed species or their habitats do not occur at sites for 
which remedial action is proposed. Potential indirect impacts to these species, if they were to 
occur in areas adjacent to such sites, would be minimized by the use of good engineering practices 
to reduce erosion and sedimentation, minimize airborne particulates, and avoid physical 
disturbance to nearby areas. 

The &e’s emerald dragonfly (Somatochlorp hineana), federally and state-listed as 
endangered, occurs in locations with calcareous seeps and wetlands along the Des Plaines River 
floodplain, located about 1,OOO m (3,750 ft) to the south of ANL-E. A probable breeding area for 
the dragonfly, where territorial behavior has been observed, is located about 1000 m (3,750 ft) 
south of the western portion of ANL-E. Proposed pump-and-treat operations in the 317/319 
Area, the 800 Area, and the 100 Area could potentially reduce the quantity of groundwater 
seeping to the surface along the floodplain. However, the proposed pumping would be small 
(average rate of 1,100 L/day 1300 gaVday] in each area) and located more than 1,500 m (5,000 
ft) fiom the probable breeding area. Furthermore, the direction of groundwater flow fiom the 
areas where pumping would take place is not towards the potential breeding area seeps. 
Therefore, the potential impacts of the proposed pumping on the discharge of groundwater in the 
potential breeding area is expected to be negligible. The U.S. Fish and Wildlife Service concurs 
with DOE’S opinion that the proposed action is unlikely to adversely &ect the &e’s emerald 
dragonfly based on the best available data (Tuggle 1997). DOE will consult with the U.S. Fish 
and Wildlife Service and the Illinois Environmental Protection Agency if new information is 
obtained during the remedial action process that is inconsistent with the information already 
provided to the U.S. Fish and Wildlife Service or if it appears that the proposed project may affect 
the dragonfly. 

5.1.4.3 Wetlands 

Proposed remedial activity at two sites would include direct impacts to wetlands. 
Excavation of the 570 Area Unlined Holding Basin (SWMCT 133) would eliminate approximately 
42 mz (450 AZ or 0.01 acre) of palustrine wetland (small nontidal wetlands in shallow still water 
or variably flooded areas) with persistent, emergent vegetation (Cowardin et al. 1979). This 
wetland represents approximately 0.02% of the total wetland area on the &-E property 
(VanLonkhuyzen and LaGory 1994). The plant species found in this wetland are typical of 
intermittently flooded wetlands at ANL-E. The small size of this wetland precludes important 
functions relative to floodwater retention, surface water quality, groundwater recharge, or wildlife 
use. Because of its small size, disturbed condition, and limited hydrological and ecological 
hnctions, loss of this wetland would constitute a minor adverse impact. Excavation of the 570 
Area Unlined Holding Basin would not directly affect the Sawmill Creek floodplain since the site 
is located outside of the 100-yr floodplain boundary of the creek. However, indirect effects to the 
floodplain or wetland communities along the creek could occur as a result of temporary releases 
of sediment into the floodplain during remedial activities. This sedimentation would be effectively 
controlled through standard erosion control procedures. 



Excavation of the Suspect Landfill (SWMU 744) north of the 800 Area would eliminate 
approximately 380 m2 (4,050 ft2 or 0.09 acre) of palustrine wetland With persistent, emergent 
vegetation. This wetland represents approximately 0.2% of the total wetland area on the ANL-E 
property (Van Lonkhuyzen and LaGory 1994). The plant species found in this wetland are typical 
of intermittently flooded, disturbed wetlands at ANL-E. Because of its relatively small size, 
disturbed condition, and limited hydrological and ecological fbnctions, loss of this wetland would 
constitute a minor adverse impact. 

Impact to wetlands at four sites (the 3 19 Area Landfill [ S W  21, the 800 Area Landfill 
[SWMU 41, the ENE Landfill [SWMU 191 and the Fast Area Burn Pit [SWMU 1421) from 
sedimentation or contamination (from compounds such as fuels, lubricants, coohts,  etc.) would 
generally be controlled by the implementation of good construction practices, including standard 
erosion-control measures (e.g., sediment fences, contouring) as well as a properly designed 
stormwater runoff system. Sedimentation impacts to the intermittent stream next to the 3 19 Area 
Landfill [SWMU 23 from remedation efforts would be temporary and minor. Remedial actions 
would prevent fbture introductions of tritium into the stream and, thus, provide a long-term 
beneficial impact. Similar impacts to the wetlands to the east and west of the 800 Area Landfill 
[SWMU 41 due to surface water runoff would be expected with the exception that impacts could 
be long term because sediment would not be flushed from the wetlands. To prevent these impacts, 
sedimentation would be prevented by the use of rapid soil stabilization, establishment of 
vegetation, and erosion control methods. Placement of bioengineered materials (combination of 
plants and natural fiber material) along the steep side slopes of this landfill could be one method to 
rapidly stabilize the soil. Sedimentation impacts to Sawmill Creek and its 100-yr floodplain would 
be controlled by completing remediation of the East Area Bum Pit (SWMU 142) during low 
creek flows in mid- to late-summer, thus allowing adequate restoration of vegetation and reducing 
the likelihood of flooding and erosion effects. 

A wetlands assessment, as required by Executive Order 11990, Protection of VefZmds, is 
included as Appendix B of this EA. 

5.1.5 Cultural Resources 

5.1.5.1 Archaeological Sites 

Two prehistoric sites (11-Du-303 and 11-Du-304) located near the ENE 319 Landfill 
(SWMU 19) have been determined eligible for the National Register (ELPA 1995). Site 11-Du- 
303 is located entirely outside of the landfill boundary, but the landfill possiily encroaches onto 
part of 11-Du-304. The activities associated with excavation (stripping vegetation and excavating 
soils) or with containment, if containment were ultimately used instead of excavation, could 
indirectly impact the sites by increasing the potential for soil erosion and slumping and could 
directly impact site 11-Du-304. Based on preliminary characterization, it appears that DOE would 
be able to avoid these sites while remediating the ENE Landfill. If this is the case, DOE would 
enter into an avoidance agreement with the Illinois Historic Preservation Agency (MPA) and 
avoid impacting the sites by establishing a fenced, 25-ft buffer around the two sites, keeping heavy 
equipment and machinery away from the sites, and monitoring the area to ensure the sites are 
avoided. 
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Ifthe final remedy selected by IEPA for the ENE Landfill does not allow us to avoid these sites, 
DOE would then enter into an agreement with the MPA to conduct a phase III archaeological 
data recovery excavation and analysis for all or portions of 1 1-Du-304 and 1 1-Du-303, as 
necessary (Haaker 1997). In either case, DOE would obtain a “no adverse effect” determination 
from the IHPA prior to beginning ground disturbing activities in the vicinity of these sites. 

One additional archaeological site is recorded near the proposed action area for the ENE 
319 landfill; however, it is not located adjacent to the area and would not be affected by the 
proposed action. None of the other proposed activities would affect archaeological material. 

5.1.5.2 Historic Structures 

No adverse impacts to historic structures are expected under the proposed action 
alternative. No activities described in the proposed action (clean and resurface concrete, seal 
cracks, collect wastewater, etc.) would affect Building 108 regardless of eligibility status 
(Crawford 1996). 

5.1.6 Transportation Impacts 

5.1.6.1 Routine Operations 

The proposed action would involve an average of about 10 remedial action workers (not 
including truck drivers) over a three-year period; peak activity might involve about 20 workers. In 
addition, about 20 truck trips per day would occur. Current employment at ANL-E is about 5000 
and ANL-E is located in a major metropolitan area. Several thousand vehicles enter the ANL-E 
property each day. Therefore, the impact of the proposed remedial activity would be neghgible in 
terms of its effect on traffic on and off the ANL-E property. 

Shipments of low-level waste (LLW) and low-level mixed waste (LLMW) would result in 
low-level radiation exposures of transportation workers and members of the public. No latent 
cancer fatalities would be expected to occur as a result of the transportation of wastes. All doses 
to individual workers would be well below the regulatory l i t  of 5 redyr specified in 10 CFR 
835.202. The maximum dose to a member of the public living along the route used for waste 
shipments is estimated to be much less than 1 mrem. For comparison, the average dose received 
by individuals in the United States fiom natural and accepted sources (e.g., medical x-rays) of 
radiation is about 360 mredyr. Details on the estimates are provided in Section A.4. 

5.1.6.2 Transportation Accidents 

It is estimated that transporting wastes to disposal facilities and construction materials to 
remedial action sites would result in approximately two transportation accidents, involving two 
injuries. No fatalities would be expected. These estimates consider the quantity of wastes (Section 
5.1.9) and materials, bounding locations for disposal facilities and material sources, and the likely 
transportation routes that would be used for such bounding locations. Most accident-related 
impacts would be associated with shipment of LLW, primarily because of the assumed large 
shipment distance. Details on the estimates are provide in Section A.4. 

52 



Some transportation accidents could involve a spill of waste material. However, the 
wastes that would be transported are not acutely toxic or hazardous. In addition, any spills would 
be cleaned up promptly. Levels of any contaminants in airborne dust would be low and similar to 
those that would be associated with remedial activity. Given the nature of the wastes and the 
expectation that any spill would be removed promptly, the potential for any health effects 
associated with exposure to contaminated materials following a spill is considered to be negligible. 

5.1.7 Human Health Effects 

5.1.7.1 Remedial Action Workers 

Minimal health effects would be expected fiom exposure to VOC’s and figitive dust 
because workers would use appropriate personal protective equipment. Several sites (3 18 
Compressed Gas Cylinder Burial [SWMU 1],3 17 Area French Drain [SWMU 11],3 17 Area East 
Vaults Footing Drain [SWMU 13 1, North Vault, and Deep Vault) present a potential radiological 
threat to remedial action workers Erom external radiation, either fiom sources within or nearby the 
area for which remediation is proposed. External radiation levefs outside the sites are near 
background levels and do not present a threat to noninvolved workers or members of the public 
off site. 

The maximum radiation level recorded at each site was used to estimate the collective 
worker exposure during remediation. Details are provided in Section A.2. Radiation levels both 
inside and outside the vaults were used to estimate exposure during their remediation. SWMUs 1 
and 13 (3 18 Compressed Gas Cylinder Burial and 3 17 Area East Vaults Footing Drain) are near 
the Deep and North Vaults, but their remediation would be expected to involve external radiation 
exposures near background levels. The highest radiation levels are observed around the vaults 
located near S W M U  11 (317 Area French Drain); their remediation is estimated to result in a 
collective worker dose of approximately 35 rem for each vault, and would cause approximately 1 
x 10-2 latent cancer fatalities. The actual collective exposure is expected to be less since 
maximum exposure rates were used in making the estimate. Potential mitigation measures that 
may be employed, such as shielding or remote handling, were not considered. It is the policy of 
ANL-E to maintain doses as low as reasonably achievable. The workers would be part of ANL- 
E’s monitored dosimetry program, and individual doses would be maintained below -E’s 
administrative control limit of 1 re*. 

5.1.7.2 Other Workers and Public 

Proposed remediation at Category 1 sites would present a potential for health risks to 
other workers in the vicinity who are not engaged in remedial activities via inhalation of airborne 
contaminants generated by the activities. Similarly, members of the public who live nearby or 
visitors to the surrounding recreational areas are potentially subject to the same types of 
exposures. Two types of contaminant transport are possible, transport of volatile contaminants as 
vapors and transport of nonvolatile contaminants adsorbed to particulates (dust) generated by the 
activities. 
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Health impacts of potential concern are also of two types, carcinogenic and noncarcinogenic. 
Substances known or suspected of causing cancer, including radionuclides, chlorinated 
hydrocarbons, and some trace metals, for example, arsenic, have been identified in the media 
being addressed by remedial actions at a number of sites. Similarly, substances known to exhibit a 
variety of noncancer effects under chronic exposure scenarios have also been identified. Some 
contaminants, such as various chlorinated hydrocarbons, exhibit both types of effects and are 
evaluated accordingly. 

The following sections present a summary of conservative estimates of potential 
carcinogenic and noncarcinogenic impacts to other wockers and members of the public that would 
result fiom the proposed action. Potential human health impacts were examined for individual 
members of the public who were generally assumed to be located at the ANL-E fence line 
position nearest each site for which excavation is proposed. These individuals were assumed to be 
exposed for two hours per day during remedial activities. Potential health impacts for the nearest 
noninvolved worker were examined on the basis of the assumption that such a worker would be 
exposed eight hours per day during remediation. Details of the analysis are provided in Sections 
A.2 and A.3. 

5.1.7.2.1 Chemical Risk 

For the purposes of assessing chemical risks, sites for which excavation is proposed were 
placed into one of six groups. Four of these groups contained a single site. Receptors representing 
other workers and members of the public were identified by location relative to the nearest site for 
each group. Different receptors were assumed for each group. For members of the public, it is 
conceivable that a single mobile receptor could be exposed to multiple site groups. However, 
impacts to a mobile receptor would be dominated by those fiom the group representing the 317 
Area, and, therefore, would not be significantly different from those for a receptor at that 
location. 

Group 1: These sites include the 317 French Drah (SWMU 11) and the 317 Area East Vaults 
Footing Drain (SWMU 13), which are both located within the confines of the 317 Area. VOCs 
represent the major chemical contaminants of concern. Estimates of cancer risk to other workers 
(incremental risk of 1 x fiom exposure to VOC vapors that might 
result from the proposed action are well below levels of concern. U.S. EPA has established an 
acceptable risk range for exposure to carcinogens of to 104 [40 CFR 
300.430(e)(2)(i)(A)(2)]. Estimates of noncancer impacts are somewhat higher, but still below 
levels of concern, as indicated by a hazard index of less than 1.  

and the public (4 x 

Group 2: The remediation proposed for the 320 Area Shooting Range (SWMU 498) is excavation 
of lead-contaminated soil. Health impacts to other workers and members of the public were 
evaluated using estimated air concentrations and EPA's biokinetic uptake model (US EPA 1994). 
The model indicated a minor lead uptake, at most a 2 percent contribution to total lead uptake 
f?om background sources. 
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Group 3: Soil at the ENE landfill ( S W  19) contains elevated levels of arsenic, copper, and 
lead, as well as low levels of polychlorinated biphenyls (PCBs). Estimated cancer risk to either 
other workers (incremental risk of 4 x10-10) or members of the public (8 xlO-9) fiom inhalation 
of contaminated dust resulting from the proposed action are far below levels of concern, as are 
noncancer impacts. 

Group 4: The 570 Area contains three sites for which excavation is proposed: the Unlined 
Holding Basin (SWMU 133), the Laboratory Wastewater Sludge Drying Beds (SWMU 134), and 
the Sanitary Water Sludge Drying Beds (SWMU 136). Contaminants at all three sites include a 
number of metals at levels typically found in wastewater sludges, benzo(a)pyrene (a product of 
combustion), and a trace of PCBs. Estimates of carcinogenic and noncarcinogenic impacts to 
either other workers or members of the public from inhalation of contaminated dusts that would 
result fi-om the proposed action are far below levels of concern. Estimated incremental cancer risk 
to other workers and members of the public are 3 x and 1 x 10-8, respectively. 

Group 5 :  Soils at the Suspect Landtill North of 800 Area (SWMU 744) contain low levels of 
VOCs and PAHs, possibly the result of the disposal of petroleum products in the area, and a few 
metals at levels slightly above background. Estimates of carcinogenic and noncarcinogenic 
impacts to either other workers or members of the public fi-om inhalation of contaminated dusts 
that would result fiom the proposed action are well below levels of concern. Estimated 
incremental cancer risk to other workers and members of the public are 2 x10-8 and 5 x10-8, 
respectively. 

Group 6: Soils in the East Area Burn Pit (SWMU 142) are contaminated with low levels of a 
variety of metals and organics that are consistent with residues of waste burning. Major categories 
of contaminants include metals, PAHs, pesticides (DDT derivatives), and PCBs. Because 
contaminant levels are low and the action period short, carcinogenic and non-carcinogenic 
impacts to workers and members of the public are far below levels of concern. Estimated cancer 
risks to other workers and members of the public are 8 x 10-9 and 4 x 10-10, respectively. 

5.1.7.2.2 Radiological Risk 

The only potential radiological hazard to public health during excavation of radiologically 
contaminated sites would result from inhalation of hgitive dust emissions. Those sites that 
contain radionuclides in concentrations above background and that are proposed to be excavated 
are the 3 17 Area French Drain, the 3 17 Area East Vaults Footing Drain, the ENE Landfill, 570 
Area Unlined Holding Basin, 570 Area Laboratory Wastewater Sludge Drying Beds, and the 570 
Area Sanitary Wastewater Sludge Drying Beds (SWMUs 11, 13, 19, 133, 134, and 136). 
Contamination at each site involves relatively few radionuclides, and the contaminant 
concentrations are generally less than three times the background levels. 



The National Emission Standards for Hazardous Air Pollutants ( N E S H A P S )  establish 
limits for radionuclide emissions to the air &om DOE facilities, as well as monitoring requirements 
(40 CFR 61, Subpart H). The NESHAPS standard for radionuclide emissions is a dose limit of 10 
mredyr effective dose equivalent for any member of the general public. Compliance with the 
standard is determined by calculating, with the CAP-88 code (Parks 1992), the highest effective 
dose equivalent to any member of the public at any off-property point where there is a residence, 
school, business, or office. Section A.2 discusses the calculations. In cases in which the effective 
dose equivalent to the maximally exposed individual is greater than 1% of the 10 mredyr 
standard (namely 0.1 mrem/yr), monitoring is required. In addition to the estimates developed for 
nearby residents, estimates of doses to hypothetical receptors at the ANL-E fence line were also 
developed. The calculated doses to all off-property receptors for the proposed action are far 
below the 10 mredyr standard and the 1% threshold for monitoring. 

The maximum expected exposure for any off-property individual (at the fence line) is 
approximately 5 x 10-5 mrem for the life of the project, with an associated incremental cancer 
incidence risk of 3 x 10-11 and an incremental cancer fatality risk of 3 x 10-11. A 5 x lO%nrem 
dose is negligible when compared to the expected annual background dose for the ANL-E area of 
approximately 80 mrem due to direct radiation exposure alone (Golchert and Kolzow 1995). The 
3 17 Area French Drain, 317 Area East Vaults Footing Drain, and the ENE 319 Landiill (SWMUs 
11, 13, and 19) are near each other in the 3 17/3 19 Areas. If the same receptor were present 
during remediation at all three locations, the estimated cancer risks still would be neghgible. 
Likewise, the 570 Area Unlined Holding Basin, Laboratory Wastewater Sludge Drying Beds, and 
Sanitary Wastewater Sludge Drying Beds (SWMUs 133, 134, and 136) are located together in 
the 570 Area; the same receptor, if present, still would have a negligible cancer risk, even though 
such an exposure scenario is extremely unlikely. 

Other workers in the 570 Area might be located among the three SWMUs in that area. 
These workers would either require some type of respiratory protection or be restricted from the 
area during site remediation. The nearest other workers are approximately 600 m (2,000 fi) from 
the sites, as is the case for the other workers closest to the 3 1713 19 Area sites. In either case, a 
noninvolved worker could potentially receive a dose of approximately 7 x 10-6 mrem from 
remediation of the 3 17/3 19 Area sites or from remediation of the 570 Area sites. The associated 
incremental cancer incidence and cancer fatality risks are approximately 4 x 10-12 and 3 x 10-12, 
respectively. 

The calculated potential maximum annual dose to an individual off-property member of 
the general public (an actual resident) as a consequence of releases of radionuclides to the air 
from the proposed activity in the 570 Area is 1.4 x lo4 mrem and for proposed activity in the 
317/319/ENE Area is 3.2 x lo-' mrem. These doses are committed whole body effective dose 
equivalents. 

The calculated total maximum annual dose to a resident due to releases from both the 570 
and 317/3 19/ENE areas would be less than 1.7 x lo4 mrem. Remedial activity that would result 
in releases of radionuclides to the air from the 317/319/ENE Area would not last for more than 
one year. Therefore, the annual dose for releases fiom this area would also be the total dose. For 
the 570 Area, atmospheric releases of tritium originating in groundwater extracted fiom the 
3 17/3 19 Area and pumped to the LWTP could continue for up to 30 years. Other releases fiom 
the 570 Area would not last for more than one year. The Calculated annual dose to the maximally 
exposed resident due to the release of tritium alone would be 5 x 10-8 mrem. 
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5.1.8 Accidents and Natural Hazards 

5.1.8.1 Worker Accidents 

Accidents involving workers could occur during the various activities that would be 
required to implement the proposed action, On the basis of about 66,000 person hours of effort 
required to implement the proposed action and an occurrence rate for fatalities of about 7 x 10-8 
fatalities per hour for construction-related activity (Bureau of Labor Statistics PLS] 1996a), no 
fktal accidents would be expected to occur during the,proposed action. On the basis of a rate of 
nonfatal occupational injuries and illness of about 5 x 10-5 cases per hour for heavy construction 
workers, except highway (BLS 1996b), about three nonfatal occupational injuries and illnesses are 
estimated for the proposed action. On the basis of a rate for nonfatal occupational injuries and 
illness with lost workdays of 3 x 10-5 cases per hour for such workers (BLS 1996b), about two 
cases of nonfatal occupational injury and illness involving lost workdays are estimated for the 
proposed action. Potentially sigdlcant causes of accidents could include vehicles, contact with 
objects and equipment, and falls. Impacts such as those estimated would be expected to occur 
during any construction project of similar size and scope. The actual number of injuries is 
expected to be less than the estimated values because of the safety programs that would be in 
place for remedial action workers at ANL-E; these d e t y  programs should result in an injury rate 
well below the average for the construction industry, which generally does not have such stringent 
programs as would be used during the remedial activity. 

The number of fatalities estimated for the proposed action (less than one) is based on the 
average construction industry rate for occupational fatalities. However, even if use of the average 
fatality rate for construction results in underestimating the rate of fatalities occurring during the 
proposed action by as much as a factor of 10, which is very unlikely, still no fatalities would be 
estimated for the proposed action. 

The rates used for occupational fatalities and injuries and illnesses are based on the latest 
years for which results are available (1995 and 1994, respectively). The estimated number of 
fatalities and injuries and illnesses does not include accidents associated with transporting wastes 
off the ANL-E property or with transporting materials onto the ANL-E property. Transportation 
accidents are considered in Section 5.1.6.2. 

5.1.8.2 Natural Hazards 

Although the probability of such an event occurring is very small, some potential would 
exist for very high winds or a tornado to disperse contaminated material during the proposed 
remedial activity. However, only small quantities of contaminated materials would be available for 
dispersion by wind and, even if some materials were dispersed, receptors likely would be exposed 
only to low levels of contamination. For Category 3 sites, potentially only small volumes of 
contaminated water would be available for dispersal by wind. For Category 2 sites, the only 
contaminated material that would be exposed to wind dispersion would be contaminated 
groundwater or leachate after being extracted or collected. No storage of such water would occur 
and water would be sent to the laboratory sewer. For Category 1 sites, some contaminated, 
excavated material would be located at the surface before being removed fiom a site. 
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A maximum of about 700 m3 (900 yd3) of the contaminated soil would be excavated at any site in 
one day. However, no stockpiling of contaminated material would occur. Excavated material 
generally would be placed directly in waiting semi trailers. Therefore, at any given time, only 
limited quantities of contaminated materials would be present (much less than 700 m3 [900 yd3] 
and only a fraction of the material present would likely be dispersed by wind. If contaminated 
materials were dispersed by a tornado or very high winds, the primary concern would involve the 
potential for chronic exposure to such material by the general public after its deposition. During a 
tornado or very high winds, members of the public would not likely be in open areas where they 
could be exposed to airborne contaminated material. In addition, none of the material to be 
excavated is expected to be acutely hazardous or toxic. Any VOCs present in airborne material 
would be dispersed by very high winds or a tornado and only contaminants attached to dust 
particles (e.g., metals or radionuclides) would be deposited on downwind surfaces. The most 
credible scenario for any public exposure to contaminated materials dispersed by high wind or 
tornado would involve surface deposition of a thin layer of contaminated soil carried from an 
excavation site (a truck load of soil, about 11 m3 [15 yd3], distributed evenly over 0.4 hectares 
[an acre] of land is about 3 mm [O. 1 in.] thick). In the time required for any long-term exposure to 
such material, the deposited material would be mixed with local soil and diluted to levels similar 
to background. Given the relatively low concentrations of most non-VOC contaminants (generally 
within a factor of 10 of background levels for naturally occurring constituents), chronic exposures 
generally would be expected to involve low contaminant levels. Therefore, given the quantities 
and nature of materials that could be dispersed by high wind or tornado and the likelihood that 
most exposures would involve low levels of contamination, combined with the small chance of 
very high winds or a tornado striking a site during remediation, the concern for adverse effects 
associated with such events is low. 

5.1.9 Waste Management 

All contaminated solid waste generated during the proposed action would be disposed of 
at licensed facilities located off the ANL-E property. Such waste includes excavated material and 
personal protective equipment used during remediation. Table 10 summarizes estimated waste 
volumes by site, with the waste categorized as LLW, LLMW, hazardous waste, special waste, 
and solid waste. AU LLW and LLMW would be shipped off property to a DOE-owned or 
commercial disposal facility or facilities. Any necessary treatment of wastes, including LLMW, 
would be performed at the licensed facilities, with the exception of the on-property treatment of 
soil from the 3 17 French Drain to remove VOCs. 

Contaminated water resulting from groundwater pumping in the 319 Area (SWMU 2), at 
the 800 Landfill (SWMU 4), and at Building 34 Liquid Mixed Waste Treatment (SWMZJ 150) 
would be treated in the Laboratory Wastewater Treatment Plant in the 570 Area as discussed in 
Section 3.1.2, unless pretreatment were required to meet the NPDES permit. Contaminated 
groundwater fiom pumping at the Building 108 Equalization Pond (SWMU 9) would be 
pretreated before being released to the sanitary sewer system. Any contaminated media generated 
during groundwater treatment would be disposed of off property. 

Some uncontaminated vegetation removed by clearing and grubbing operations would be 
placed in forested areas at ANL-E. A small quantity of liquid waste generated during cleaning of 
surfaces and a small quantity of waste generated by decontamination activities would be disposed 
of at appropriate licensed facilities. 
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Removal of contaminated material fiom the AT%-E property would eliminate any 
potential for migration of contaminants into environmental media at ANL-E following 
remediation. The licensed facilities that would be used for waste disposal are designed to minimize 
the potential for any migration of contaminants. 

5.1.10 Other Areas of Impact 

5.1.10.1 Land Use 

The proposed action would have limited impact on land use on the &-E property and 
no impact off the property. Most areas for which remediation is proposed are used for industrial 
purposes or have restricted access. Following remediation, the areas near the boiler plant and the 
wastewater treatment plant would continue to be used to support operation of those facilities, as 
needed. The 319 and 800 Area landfills would remain following capping, planted with suitable 
native plant communities. Following remediation, areas occupied by the ENE and suspect 
landfills, the 3 17 Area French Drain, the firing range, and the East Area Burn Pit would be filled 
with clean soil, as needed, and planted with suitable native plant communities. 
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TABLE 10 Estimated Waste Volumesagb (m3, bank measure? 

sited LLMW LLW 
Special 
Wastee 

Hazardous 
Waste 

Solid 
Waste Total 

b 

260 
1,200 

20 

1 41 41 
2 0 
4 0 
9 0 

11 21,000 
13 380 
18 0 
19 6,100 

133 3,000 
134 260 
1 36 1,200 
142 530 
150 0 
175 - 
177 0 
498 3,600 
694 -f 

f 725 - 
744 2,800 2,800 

Deep Vault 60 80 
North Vault 40 40 80 
Road Repaifl 3,100 3,100 
Total 1,500 9,600 24,000 3,600 3,100 42,000 

f 

c 

d 

t 

II 

21,000 
380 

6,100 
3,000 

530 

3,600 

For sites involving excavation, waste vdumes are the same as the excavation volumes given h Table 6, 
except for SWMUs I (Compressed Gas Cylinder Burial) and 13 (317 Area East Vaub Footing Drain), foc 
which unumtam~ ‘nated soils also would have to be excavated. Wastes are mmemWdy . c iadlkdonthe 
basis of available characterizath data. Extracted groundwater is nd included in volumes given in thistable. 

All entries are rounded independently to two signifmnt fyures. 

Bank-measure valume is the volume of material measured in the area to be excavated before ioosdng, that 
is,priortoitsremovalfromitsnaturalpositii. 

Number are SWMU numbers; names of SWMUs are given in Table 1. 

Special waste is defined by the State of Illinois as any hazardous waste or industrial process waste or 
pollution control waste. Special waste in this table does not include hazardous W e .  

Cieaning of surface w ~ l d  resutt in small amounts of wastewater (e10 m?. TIW wastewater wid be 
analyzed to determine w e  waste clasdfmh. 

About 4,600 mabic ton8 (5,000 tons of waste yerated in road repair would require disposal. The volume of 
such waste would be abord 3,100 m 2 (4,100 yd ). 
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5.1.10.2 Aesthetics 

The proposed action would have little permanent impact on the appearance of the ANL-E 
property. Extraction wells would be in operation for some years but would generally not be 
conspicuous. All excavated areas would be filled with clean material, and areas that are currently 
vegetated would be restored. Excavation of the ENE landfill would require the removal of trees. 
Following remediation, the excavated area would be planted with suitable native plant 
communities, 

5.1.10.3 Noise 

Noise would be produced by equipment used during the proposed action, for example, by 
tractors and trucks. Noise from equipment would occur only during normal working hours for the 
period of remediation. The primary receptors of such noise would be remedial action workers and 
other workers at &-E and wildlife on the ANL-E property. Workers in areas undergoing 
remediation would use hearing protection if necessary. Visitors to the Waterfall Glen Forest 
Preserve would be exposed to some noise if they are near areas undergoing remediation during 
normal working hours. All residents near &-E are some distance from any proposed remedial 
activity; those who might hear some noise associated with construction would likely be exposed 
to relatively low sound levels. 

5.1.10.4 Environmental Justice 

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority 
and Low-Income Populations,” requires federal agencies to analyze disproportionately high and 
adverse environmental effects of proposed actions on minority and low-income populations. DOE 
has analyzed the effects of the proposed action and determined that implementing the action 
would not have adverse human health or environmental impacts in any area occupied by 
predominantly low-income or minority populations. Off-property impacts of the proposed action 
would be minimal and limited to the area immediately surrounding the ANL-E property. The area 
immediately surrounding ANL-E contains neither predominantly low-income nor minority 
populations. 

5.2 EFFECTS OF NO ACTION 

5.2.1 Soils 

Under the No-Action Alternative, existing contaminated soils would be left in place at 
each site. There would be some potential for erosion of contaminated surfkce soils during periods 
of very heavy rain. Such erosion could spread contaminated surface soils into aceas where no 
contamination currently exists. Under the No-Action Alternative, areas of contaminated surfbce 
and subsurface soils could increase in size due to the natural dispersion and migration of 
contaminants, thus requiring remediation of larger areas in the fbture. 
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5.2.2 Water Resources 

Under the No-Action Alternative, surface waters could potentially become contaminated 
due to runoff from contaminated sites. In the eastern portion of ANL-E, Sawmill Creek is close to 
several sites (570 Area Unlined Holding Bash, Laboratory Wastewater Sludge Drying Beds, and 
Sanitary Wastewater Sludge Drying Beds-SWMUs 133, 134, and 136) with the potential for 
contaminated surface soil. These sites are not in a flood zone, however, through erosion, 
contaminated surface soil could be transported to the Sawmill Creek in surface water runoff The 
800 Area Landfill (SWMU 4) is directly adjacent to wetlands both on and off ANL-E property. 
Under the No-Action Alternative exposed material on the west side of the landfill would continue 
to migrate into the wetland surface water. Also, the leachate seeps from the landfill would 
continue to release organic chemicals and tritium into the wetland surface water. The ENE 319 
Landfill (SWMU 19) is directly next to an intermittent stream. Under the No-Action Alternative, 
this site could potentially release contaminants to the surface water body, thus spreading 
contaminants further downgradient. 

Contaminants in the soil would continue to migrate into the groundwater under the No- 
Action alternative because the contaminant sources would not be removed or contained. This 
process would occur for all Category 1 and 2 sites. Contaminant migration into the dolomite 
aquifer is slow because of the nature of the glacial till deposits that underlay ANL-E; however, 
migration would still occur. The contaminated groundwater would continue to flow 
downgradient, thereby making the contaminant plumes larger and eventually spreading off 
property. This would mean larger volumes of groundwater would require remediation in the 
future. 

5.2.3 Air Resources 

In the case of no action, there would be no releases of fugitive dust and, therefore, no 
exceedances of the ambient air quality standard for PMlo. 

5.2.4 Ecological Resources 

Under the No-Action Alternative, terrestrial communities at the designated remediation 
sites would remain in their current condition as early- to mid-successional communities. Wetlands 
within the 570 Area Holding Basin (SWMU 133) and the 800 Area Suspect Landfill (SWMU 
744) would remain undisturbed. Potential ecological risks to terrestrial and wetland communities 
associated with contaminants released from the sites would continue. 

5.2.5 Cultural Resources 

No adverse effects to cultural resources are expected under the No-Action Alternative. 
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5.2.6 Human Health Effects 

In the case of no action, no contaminated dust nd no VOCs would be released fiom the 
remedial action sites. Therefore, no health effects to noninvolved workers or the public would 
occur. No effort on the part of remedial action workers and no transportation of materials would 
be necessary. Therefore, no worker or transportation accidents or exposures of workers to 
radiation would occur. 

5.2.7 Natural Hazards , 
In the event of no action, contaminated materials generally would not be exposed to 

dispersion by high wind or tornado. A tornado strike at the 570 Area, for example, could disperse 
some contaminated soil located at the surface. However, the quantities of material that could be 
dispersed would be expected to be smaller than those that could be dispersed during the proposed 
action, because no contaminated materials would be placed above the land surface. The concern 
for adverse effects is low. 

5.3 CUMULATIVE IMPACTS OF THE PROPOSED ACTION 

A cumulative impact is the result of the incremental impact of a proposed action added to 
all other past, present and reasonably foreseeable hture actions. Any impacts from this proposed 
action would be limited to the ANL-E property or to the immediately adjacent area. Moreover, 
no known present or reasonably foreseeable future actions located off the &-E property are 
causing or are expected to cause impacts to the At%-E property or the immediate adjacent area. 
Therefore, cumulative health and environmental impacts are assessed considering only the 
combined impacts of the proposed action and other ANL-E operations. The proposed action 
would have only negligible cumulative impacts. 

The proposed action would not have an impact on land use, threatened or endangered 
species, or on areas occupied by predominantly low-income or minority populations. No other 
current (including impacts of past actions) or anticipated &-E actions that would increase 
releases of sediment to surface water or of dust to the air, affect biota, increase noise or traflic, or 
Sect  the appearance of the ANL-E property would occur during the times the proposed action 
would be performed. There are no other current or anticipated ANL-E actions that would affect 
cultural resources or would result in the loss of wetland acreage. No other current or anticipated 
ANL-E action would be expected to influence release of contaminants to groundwater or their 
migration in groundwater near the remedial action sites. 

Some potential for cumulative impacts larger than the impacts associated with the 
proposed action alone exists for releases of chemical contaminants to air and surface waters. 
Some chemical contaminants are released to the atmosphere from routine operations such as the 
use of solvent cleaners or vehicle fuels. However, air concentrations of chemical contaminants due 
to routine operations are far below any threshold of concern. The releases of chemical 
contaminants to the atmosphere that would potentially be associated with the proposed action 
would produce impacts also below levels of concern, and it is expected that the cumulative effects 
of releases of chemical contaminants to the atmosphere fiom routine operations and from the 
proposed action would be beIow levels of concern. 
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ANL-E routinely releases small quantities of chemical contaminants to Sawmill Creek in 
its permitted discharge. Average levels of chemical constituents in Sawmill Creek downstream of 
the ANL-E wastewater outfall are generally below those specified by the water quality standards 
for the stream. ANL-E has had difficulty meeting NPDES permit requirements for copper, total 
dissolved solids, and ammonia nitrogen. The NPDES permit contains a schedule for completing 
modifications needed to achieve compliance with permit limits for these constituents by July 1998. 
The proposed action would not jeopardize compliance with these limits. The proposed action 
would have the potential to release additional small, but unquantified, amounts of Contaminants 
that directly or indirectly could also reach Sawmill Creek due to movement of contaminants to 
surface waters from remedial action sites during periods of wet weather and due to routine 
discharges of extracted groundwater to the laboratory and sanitary sewer systems. Any potential 
impacts due to releases of contaminants during wet weather would be of short duration (hours) 
and would tend to be offset by the increased dilution provided by elevated streamflow at such 
times. All extracted groundwater would be treated before being discharged to Sawmill Creek and 
also would be greatly diluted by water carried in the sewers and diluted again by the flow in 
Sawmill Creek. Impacts associated with the discharge of extracted groundwater would be 
negligible. Therefore, the cumulative impacts due to releases of chemical contaminants to Sawmill 
Creek from routine operations and from the proposed action would be somewhat larger than 
those due to routine operations alone, but the differences would be very small. 

A potential for cumulative impacts would exist due to the combined effects of releases of 
radiological contaminants from routine ANL-E operations and from the proposed action. ANL-E 
operations release radiological contaminants to the atmosphere and to Sawmill Creek. The largest 
radiological dose to a nearby resident due to the atmospheric releases of contaminants from ANL- 
E operations in 1994 is estimated to be about 0.12 mrem (Golchert and Kolzow 1995), primarily 
due to radon releases. The estimated largest annual dose to a nearby resident as a result of the 
proposed action would be less than about 0.000002 mrem. Therefore, the maximum cumulative 
annual dose to any nearby resident, considering both normal ANL-E operations and the proposed 
action, would be essentially the same as from routine operations. 

Normal ANL-E operations released an estimated 1.14 curies of tritium to Sawmill Creek 
during 1994 (Golchert and Koizow 1995). The proposed action would release an average of 
about 0.2 curies or less per year of tritium to Sawmill Creek during groundwater pumping 
operations at the 3 19 Area. The combined releases would result in tritium concentrations in the 
stream far below the standard for community drinking water systems. The total estimated annual 
dose to a hypothetical individual who might use Sawmill Creek as a sole source of water supply 
due to all radionuclides released by ANL-E in 1994 is about 0.079 mrem (Golchert and Kolzow 
1995). However, Sawmill Creek is not used as a source of water supply for any purpose. The 
cumulative annual dose to a hypothetical individual due to the combination of all routine releases 
fiom ANL-E and the releases that would be associated with the proposed action would be about 
0.080 mrem, a small increase over the dose due to routine operations. For comparison, the annual 
dose to an individual from natural and accepted sources of radiation is about 360 mrem. 
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August 16 1996 

Illinois Environmental Protection Agency, T. Switzer (personal communication), 
October 29,1996. 
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APPENDIX A: 

RISK ASSESSMENT 

The proposed actlm at ANL-E deals with the remediation of specific contaminated s tes. 
Depending on the site, the contamination is in the form of hazardous chemicals, radionuclides, or 
a combination of the two. A potential hazard to remedial action workers and others at nearby 
locations would come fiom the fbgitive dust generated as a result of cleanup activities. At sites 
with radiological contamination, the potential hazards associated with external radiation also need 
to be assessed. Volatile organic compounds (VOCs) present additional risks at some chemically 
contaminated sites. The first section of this appendix details the approach used to obtain estimates 
of figitive dust concentrations for sites involved in the proposed action. The next two sections 
provide the details of the radiological and chemical risk assessments. A final section provides the 
approach used to assess impacts associated with transportation activities. 

A.l DETERMINATION OF FUGITIVE DUST CONCENTRATIONS 

The impact of soil disturbancehandling on the short-term PMlo ambient air quality was 
determined by using the U.S. Environmental Protection Agency’s @PA) SCREEN3 regulatory 
dispersion model (EPA 1995b). Use of the model requires identification of disturbed areas (length 
and width) and the mass of particulates less than or equal to 10 pm in diameter (PMlo) released 
per unit area per second (g/m*/s) fiom disturbed areas. Estimates are based on dady activity since 
the standard for PMlo is based on a 24-hour average. 

A.l.l Dust Releases 

Fugitive-dust (PMlo) releases were estimated on the basis of the number and types of 
earth-moving equipment and haul trucks that would be required at each site (Swale 1996) and 
representative vehicle specification data (Caterpillar 1992) using EPA PMlo emission-factor 
algorithms (EPA 1995a). When information for specific equipment was not available, estimates 
were based on equipment that produces similar soil disturbances. Table A.l gives the types of 
equipment that would be used at the various sites and associated emission factors. 

Each EPA PMlo emission-factor algorithm requires specifying a number of parameters to 
complete the calculation. These parameters primarily include information about the vehicle 
specifications and soil characteristics. Site vehicle speed was assumed to be 8 km/h (5  mph). On 
the basis of EPA studies @PA 199Sa) it was assumed that the soil moisture content was 7.Yh 
and that the silt content was 12%. The unpaved road emission-factor algorithm also requires an 
estimate of the annual number of days with at least 0.25 mm (0.01 in.) of precipitation. The value 
for the Chicago area is 126.4 days @air 1992). 



TABLE A.l Equipment and Associated Emission Factors 

Equipment Categov 
Soil Disturbance 

Activity 
Uncontrolled PM1o 
Emission Factor 

Sites Where Equipment Would 
Be Usedb 

Bobcat Utility VehicleC 

D6D Track-Type TractorC 

2350 Hydraulic ExcavatoF 

815B Soil CompactorC 

943 Track-Type LoaderC 

769C 35/40 ton Dump Truck 

769C 35/40 ton Dump Truck 

Haul Dump Trucke 

Haul Dump TrucP 

Earthmoving 

Earthmoving 

Earthmoving and 
excavation 

Earthmoving 

Earthmoving 

Unpaved road travel 

Dumping 

Unpaved road travel 

Dumping' 

776 glh 

776 glh 

776 glh 

776 glh 

776 glh 

663 gNU? 

2.1 x I O 4  glkg 

446 gNKT 

2.1 x I O 4  g/kg 

142 

2 (Phase 1 and 2),4,19 

I, 2 (Phase I ) ,  11, 13, 19, 133, 134, 
136,142,498,744 

2 (Phase I), 4 

11, 13, 19, 498 

I, 2 (Phase 2), 4, 11, North Vault, 
Deep Vault 

1, 2 (Phase 2), 4, 11, North Vault, 
Deep Vault 

All sites 

All sites 

Representative equipment used for site remediation (Caterpillar 1992) based on ANL-E estimates (Swale 1996). 

Numbers given are Solid Waste Management Unit numbers. Names of these units are given in Table 1. 

Characterized as bulldozer operation to determine emission factor. 

VKT = Vehicle kilometers traveled. 

Characterized as an l&wheel dump truck with a working haul capacity of approximately 11 m3 (15 yd3) (Swale 1996). 

Includes dumping activity from unloading I &wheel haul trucks and loading by other earthmoving equipment. 

The haul truck used to remove soil and add fill to a site was represented by an 18-wheel 
dump truck with a working capacity of approximately 11 m3 (15 yd3), an estimated unloaded 
weight of 13 metric tons (14 tons) and a loaded weight of 32 metric tons (35 tons) (Swale 1996), 
assuming a soil density of 1,700 kg/m3 (2800 lb/yd3) (Caterpillar 1992). The 769C haul truck that 
would be used for areas inaccessible to the 18-wheel truck was assumed to have the same 
working haul capacity of 11 m3 (15 yd3), an unloaded weight of 3 1 metric tons (34 tons), and 
6 wheels (Caterpillar 1992). 
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The Bobcat Utility Vehicle, D6D Track-Type Tractor, 235D Hydraulic Excavator, 8 15B 
Soil Compactor, and 943 Track-Type Loader were characterized as bulldozers because EPA 
emission factors are unavailable for these types of equipment. The soil disturbance caused by this 
equipment is similar to that caused by track-type bulldozers. 

Each soil disturbancehandling activity was characterized to estimate emissions. The 
activity parameters of interest are hours of activity and vehicle kilometers traveled (VKT). It was 
estimated that the upper bound on time activity would be 6 Wday based on an 8-hour day (Swale 
1996). However, certain pieces of equipment would be active in soil-disturbance activities for a 
much shorter time period on a daily basis. The VKT qecessary to compute vehicle unpaved road 
emissions were based on the mean linear dimension at each site and an assumed vehicle speed for 
haul trucks at the site of 8 km/h (5 mph). The estimate of daily hours of operation for 
earthmoving and excavation equipment activity was based on information supplied by ANL-E 
(Swale 1996). 

Table A.2 gives the relative contribution of each activity to the total PMlo air quality 
impact at each site. The estimates do not include the background ambient PMlo concentration of 
45 pg/m3. The greatest contribution to ambient PMlo concentrations results from the 815B Soil 
Compactor, 943 Track-Type Loader, and D6D Track-Type Tractor when these equipment are 
present, because their daily activity is six hours. The Bobcat Utility Vehicle that would be used at 
the East Area Burn Pit (Solid Waste Management Unit [SWMU] 142) is assumed to be operated 
four hours per day. Dump-truck emissions in the haul mode are PMlo emissions from unpaved 
roads and are characterized at each site by the mean linear dimension of the activity site and the 
number of trips. The number of dump-truck trips is based on the daily volume of soil added or 
removed from the site, recognizing that the trucks have a working capacity of approximately 
11 m3 (15 yd3). Dump-truck emissions in the dump mode are a hnction of the weight of soil 
dumped (i.e., kilograms of emissions per metric ton of soil). However, the relatively short 
duration of this activity tends to minimize emissions on a daily basis. Excavation (235D Hydraulic 
Excavator) is of a relatively short duration except at sites where the depth of excavation is one 
foot or less. At a shallow depth, the excavator is operated like a bulldozer and the excavated soil 
is moved in a pile before loading onto a dump truck. For deep excavation, the 235D excavates 
and dumps the soil directly into the truck. 

A.1.2 PMIo Concentrations 

The SCREEN3 Model @PA 1995b) was used to estimate PMlo ambient concentrations 
that would result from soil disturbancehandling at each remedial action site. The SCREEN3 
Model was used in a conservative mode that tends to overestimate ambient concentrations, 
namely, assuming a constant wind direction with the receptor downwind of the source, a wind 
speed at a 10 m (33 R) height of 3 m / s  (6.7 mph), and a Class N or D atmospheric stability with 
zero source and receptor height. The Class IV (D) stability and zero source and receptor height 
result in a maximum downwind ambient pollutant concentration during the daytime. The lower 
the wind speed, the higher the downwind ambient pollutant concentrations because pollutant 
dispersion increases with wind speed. The mean annual wind speed for ANL-E is 3.4 ds 
(7.6 mph) (DOE 1982) and for the Chicago area 4.6 d s  (10.3 mph) (Bair 1992). 
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TABLE A.2 Soil Disturbance Activity Contribution to PMlo Air Quality Impact 
% Contribution to 
PMlo Ambient Air 

Sitea Soil Disturbance Activity Quality Impact 

1 

2 - Phase lb 

2 - Phase 2b 

4 

11 

13 

235D Hydraulic Excavator 
769C 35/40 ton Dump Truck - Haul Mode 
769C 35/40 ton Dump Truck - Dump Mode 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode' 

2350 Hydraulic Excavator 
D6D Track-Type Tractor 
8158 Soil Compactor 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

D6D Track-Type Tractor 
769C 35/40 ton Dump Truck - Haul Mode 
769C 35/40 ton Dump Truck - Dump Mode 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

D6D Track-Type Tractor 
8158 Soil Compactor 
769C 35/40 ton Dump Truck - Haul Mode 
769C 35/40 ton Dump Truck - Dump Mode 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

235D Hydraulic Excavator 
943 Track-Type Loader 
769C 35/40 ton Dump Truck - Haul Mode 
769C 35/40 ton Dump Truck - Dump Mode 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

235D Hydraulic Excavator 
943 Track-Type Loader 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

4 
I 
2 
89 
4 

14 
32 
32 
21 
1 

53 
5 
5 
35 
2 

34 
33 
19 
2 
8 
4 

28 
53 
2 
1 
13 
3 

26 
50 
19 
6 

18 Included in SWMU 2 Analysis 



TABLE A 2  (Cont.) 
% Contribution to 
PM1o Ambient Air 

Sit9 Soil Disturbance Activity Quality Impact 

19 235D Hydraulic Excavator 
943 Track-Type Loader 
D6D Track-Type Tractor 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode' 

133 

134 

136 

142 

498 

744 

2350 Hydraulic Excavator 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

235D Hydraulic Excavator 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

2350 Hydraulic Excavator 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

23511) Hydraulic Excavator 
Bobcat Utility Vehicle 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

235D Hydraulic Excavator 
943 Track-Type Loader 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

2350 Hydraulic Excavator 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

North Vault 769C 35/40 ton Dump Truck - Haul Mode 
769C 35/40 ton Dump Truck - Dump Mode 
Haul Dump Truck - Haul Mode 
Haul Dump Truck - Dump Mode 

Deep Vault 769C 35/40 ton Dump Truck - Haul Mode 
769C 35/40 ton Dump Truck - Dump Mode 
Haul Dump Truck - Haul Mode 

I 9  
37 
37 
7 
2 

11 
21 
68 

21 
57 
22 

66 
28 
6 

9 
88 
2 
1 

47 
47 
5 
1 

71 
22 
7 

5 
9 
67 
18 

1 
10 
70 

Haul Dump Truck - Dump Mode 20 

Numbers are Solid Waste Management Unit numbers. 
Phase 1 and 2 are separate operations. 
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Data inputs to the model are the length and width of the area of daily soil disturbance and 
the daily rate of the PMlo release (g/m%) for each soil disturbance activity based on the daily 
time of activity. Individual soil disturbance activities were modeled separately because their time 
of daily activity differed significantly. The output of the SCREEN3 dispersion analysis is a one- 
hour maximum ambient concentration (pg/m3) at prescribed distances fiom the soil disturbance 
activity. The one-hour maximum concentration for each activity was adjusted to a 24-hour 
maximum concentration on the basis of the total activity time in a 24-hour period. The adjusted 
24-hour ambient air quality concentrations from individual activities at each site were then 
summed to determine the total 24-hour ambient air quality impact (Table A.3). All ambient 
concentrations were estimated at the property or fence line on the basis of the daily area of 
activity closest to the fence line. Site areas that require more than one day’s soil disturbance 
activity would have a lower fence line ambient air quality impact after the first day of activity 
because the activity would move more distant fiom the fence line. 
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TABLE A.3 Estimated 24-Hour Maximum Ambient Fugitive Dust (PMlo) 
Concentrations at the Fence Line Resulting from Soil Disturbances at Remedial Action Sites 

Estimated PMlo Concentrationsa (pg/m3) 

Siteb 

Minimum 
Distance to 

Fence Line (m) Uncontrolled 50% Controlc 75% Controld 

1 
2 - Phase le 
2 - Phase 2e 
4 
11 
13 
18 
19 
133 
134 
136 
142 
498 
744 
North Vault 
Deep Vault 

150 
40 
40 
8 
140 
90' 
40 
40 
180 
190 
55 
430 
90 
50 
140 
140 

50 
870 
540 
510 
180 
200 

1400 
110 
48 
190 
53 
300 
100 
56 
56 

47 46 
460 250 
290 170 
280 160 
110 80 
120 83 

Included in SWMU 2 Analysis 
700 380 
75 60 
46 45 
120 81 
49 47 
170 110 
74 60 
51 48 
50 48 

a The Illinois and U.S. EPA 24-h ambient air quality standard for PM1o is 150 pg/m3. Estimated 
concentrations include background ambient air quality (45 pg/m3) based on the State of Illinois 
air monitoring station at Naperville, Illinois (IEPA 1996). 

Numbers are SWMU numbers. 

Water spray of soil disturbance area twice daily (EPA 1989a). 

Continuous spraying of soil disturbance area with water containing a surfactant (Muleski 
1995). 

* Phase 1 and 2 are separate operations. 

The footing drain is roughly perpendicular to and extends to the fence line. For operations at o 
near the fence line, estimated PMlo concentrations would be much greater than 150 pg/m3 
However, excavation near the fence line would be completed q u i c w  the excavation of th 
entire footing drain is estimated to require less than three working days. Estimates ar 
provided for a distance of 90 m. 
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A.2 RADIOLOGICAL RISK ASSESSMENT 

Several sites at ANL-E for which remediation is proposed have low levels of radiological 
contamination; radionuclide soil concentrations are slightly above the average background 
concentrations for the general area. Excavation of the contaminated soil at such sites could result 
in potential exposures to contamination in the fiigitive dust generated by the proposed 
remediation. Workers involved in the activities would be required to wear respiratory protection 
to minimize this type of exposure. Nearby noninvolved workers or members of the public at off- 
site locations might be affected by airborne releases of contaminants. Risks associated with 
releases of airborne contaminants are discussed in Sections A.2.1 and A.2.2. Some radiologically 
contaminated sites also present the potential for workers to be exposed to external radiation. 
Risks associated with exposure to external radiation are discussed in Section A.2.1.2. No external 
radiation hazard is present to noninvolved workers or members of the public because of the 
distances involved. 

A.2.1 Risks to Maximally Exposed IndividuaIs 

A.2.1.1 Inhalation of Fugitive Dust 

Members of the public in the Waterfall Glen Forest Preserve near the ANL-E property 
fence could potentially be the individuals nearest to radiologically contaminated sites where 
excavation activities would occur. These sites are relatively isolated fiom most of the other 
activities on the ANL-E property, and noninvolved workers are expected to be at greater 
distances. 

A number of conservative assumptions were made to demonstrate that the exposure limit 
of 10 mredyr established by 40 CFR 61, Subpart €3, for members of the public would not be 
exceeded. A maximally exposed individual (MEI) was assumed to be located at the fence position 
nearest to each site for two hours a day for the duration of activities at each site. The maximum 
observed soil concentration was used for each radionuclide that has concentrations above the 95% 
upper tolerance limit m) of background concentrations in local soil. (The UTL is defined as 
the 95% confidence level of the 95th percentile of a normal distribution.) The quantity of 
radionuclides released by excavation activities is based on the fbgitive dust releases discussed in 
Section A. 1, assuming a level of control necessary to maintain the estimated PMlo concentration 
at the fenceline below 150 @m3, if possible with 75% or less control. If not possible, 75% 
control was assumed. 

Inhalation doses that could result from implementing the proposed action were calculated 
with the CAP-88 code (Parks 1992), which uses a modified Gaussian plume equation to estimate 
both the horizontal and vertical dispersion of radionuclides released to the atmosphere fiom stacks 
or area sources. Wind speed and direction data as shown in Table 1.3 of Golchert and Kozlow 
(1996) were used. Releases of radionuclides were estimated for all radiologically contaminated 
sites for which particulate emissions would be expected as a result of remedial activity. Cancer 
incidence and latent cancer fatalities were estimated with the dose-to-risk conversion factors 
recommended by the International Commission on Radiological Protection (ICRP) for workers 
and members of the public (ICRP 1991). 
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Table A.4 lists the sites presenting a potential radiological hazard during remediation and 
the maximum associated soil concentrations for those radionuclides with concentrations found to 
be above the 95% UTL. As can be seen fiom the table, all contaminant concentrations are 
relatively low; most concentrations are within a factor of 3 of the corresponding UTL. Table A.5 
presents the estimated impacts to the off-property MEIs for each site, Despite the conservative 
assumptions employed and the location of the receptors within 40 to 200 m (130 to 660 fi) of the 
sites, each ME1 would receive a dose orders of magnitude less than the 10 mredyr dose limit for 
members of the public. 

In the case of the sites in the 570 Area (S-s 133, 134, and 136), nordnvolved workers 
could be located in close proximity to the three sites and would need to either be protected fiom 
the kgitive dust or restricted fiom the area during remediation. The nearest other noninvolved 
worker MEIs are approximately 490 m (1,600 fi) farther away in all cases than the nearest fence 
position where a member of the public could be a potential receptor. Noninvolved workers were 
assumed to be present for 8 hours each work day. For noninvolved workers, exposures would be 
extremely low also, as can be seen in Table A.6. No on-property receptor is expected to receive 
more than approximately 7 x lo4 mrem over the life of the project, a dose that is negligible 
compared to the annual average background radiation exposure in the ANGE area, even if the 
same receptor is considered for dl the sites in the 3 1713 19 Area (SWMUs 11, 13, and 19) or if 
the same receptor is considered for all the sites in the 570 Area (SWMUs 133, 134, and 136). 

A.2.1.2 External Radiation 

Remedial action workers at North Vault, the Deep Vault, and the SWMUs in the 
immediate vicinity of the North Vault (SWMUs 1, 11, and 13) may be subjected to elevated levels 
of external radiation fiom radioactive contamination. Worker doses were estimated by using the 
maximum observed radiation levels at each site. Worker doses fiom the North Vault remediation 
are assumed to be the same as those estimated for the Deep Vault, since the vaults have stored 
similar types of materials over the years. Characterization of the North Vault is incomplete 
because it is currently being used for storage of some radioactive waste that would be removed 
before remediation occurs. Removal of the waste is not part of the proposed action, and 
associated impacts are not considered in this EA. 

For remediation of the Deep Vault, 20% of the worker time is expected to be spent at 
locations with the highest radiation levels in the vault (40 mwh), which occur at the vault’s 
bottom. One reading of 150 mRh was not used since the other survey results were in the 20 to 
30 mRh range or lower at the bottom of the vault. About 5 0 0 ?  of the worker time is expected to 
be spent outside of the vault where the highest measured radiation lwei is 5 mR/h, and the 
remainder of the worker time is expected to be spent on the inside of the vauft where levels are 
below 2 mRh and for which an average radiation level of 1 mR/h was used. 
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TABLE A.4 Maximum Soil Concentrations of Radionuclides (pCi/g) that Exceed the 95% UTL for Sites 
with Excavation Activities 

Radionuclide SWMU 11 SWMU 13 SWMU 19 SWMU 133 SWMU 134 SWMU 136 95% UTL 

Hydrogen-3 
Cobalt40 
Strontium-90 
Cesium-I37 
Thallium-208 
Lead-21 0 
Lead-212 
Lead-214 
Bismuth-214 
Radi u m-226 
Actinium-228 
Thorium-228 
Thorium-234 
Uranium-234 
Uranium-235 
Uranium-238 
Plutonium-239 

14 
0.01 

0.71 0.8 
3.3 3.3 
1.07 
1.5 1.48 

1.71 

4.76 

2.3 

0.43 

0.96 
1.8 
1.8 
4 

3.1 

0.25 

14.8 2.7 

7.8 
1.2 4.6 

3.57 

8.04 

0.6 

0.45 
0.11 

1.62 
-a 

4.32 
0.23 
0.56 
2.12 
0.93 
1.48 
1.69 
2.59 
1.3 
3.37 
1.82 
0.26b 
0.24 
0.32b 
0.006b 

a Not available. 
On-property background level. 95% UTL not available. 

TABLE A5 Total Estimated Radiological Impacts to Off-Property MEls 
from Particulate Emissions from ANL-E Remedial Action Sitesa 

SWMU Dose (mrem) Total Incremental Incremental Cancer 
Cancer Risk Fatality Risk 

11 8.4 x lo4  5 x 4 x 10-12 

13 1.3 x l o 4  8 x 7 x 10-13 

19 5.0 x I O 5  3 x IC" 3 x 10-11 
133 1.5 x lo6 9 x IO-'* 8 x 
134 1.9 104 I 10-15 i 10-15 

136 3.9 x 105 2 x 10-11 2 x 10-1' 

a 

on dose-to-risk conversion factors of 1 x IO-' and 5 x lo4  for nonfatal 
and fatal cancers per rem, respectively, for members of the public. Total 
cancer risk includes the risk of both fatal and nonfatal cancers. 

Cancer risk estimates are based on the ICRP recommendations 
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TABLE A.6 Total Estimated Radiological Impacts to On-Property 
MEls from Particulate Emissions from ANL-E Remedial Action 
Sitesa 

SWMU Dose (mrern) Total Incremental Incremental Cancer 
Cancer Risk Fatality Risk 

11 2.5 x lo4  2 x 10-12 I x 10-12 
13 2.1 x 10-7 1 x 10-13 I x 10-13 
19 2.5 x I O 4  2 x 10-12 1 x 10-12 
133 6.6 x I O 4  4 x 10-12 3 x 10-12 
134 9.7 x IO"* 6 x 5 x 10-16 
136 2.9 x lo4 2 x 10-12 1 x 10-12 

a Cancer risk estimates are based on the ICRP recommendations on 
dose-to-risk conversion factors of I x I O 4  and 5 x I O 4  for nonfatal and 
fatal cancers per rem, respectively, for members of the public. Total 
cancer risk includes the risk of both fatal and nonfatal cancers. 

Table A.7 presents the maximum observed radiation levels, the estimated collective 
exposure times, and estimated doses to the involved workers. These exposures are collective 
doses. All workers at these areas would be monitored by a dosimetry program. No worker would 
be allowed to receive a dose in excess of the 1 rem& ANL-E administrative limit, which is less 
than the 2 redyr DOE administrative limit (DOE 1992). It is the policy of DOE and ANL-E to be 
proactive in maintaining worker doses as low as reasonably achievable, and it is expected that no 
worker would receive an annual exposure that approaches this limit. 

Estimated exposures are expected to be highly conservative. For example, the estimated 
collective worker dose for SWMU 1 1 (3 17 Area French Drain) is based on the highest radiation 
level found on the external face of the North Vault that lies near SWMU 1 1.  If remediation of the 
North Vault is completed prior to remediation of S W M U  11 , the remedial action workers would 
receive only background levels of radiation. If not, only time spent in the immediate vicinity of the 
North Vault would increase a worker's external radiation exposure, since radiation levels near 
some edges of the site are at background radiation levels. 

A.2.2 Doses to nearby Residents 

Doses to nearby residents that could result from implementing the proposed action were 
calculated with the CAP-88 code (Parks 1992) also. Releases of radionuclides were estimated for 
all sites for which particulate emissions would be expected as a result of remedial activity; 
potential releases from the 570 Area of tritium in groundwater extracted from the 3 17/3 19 Area 
and sent to the Laboratory Wastewater Treatment Plant &WIT) were also estimated. 
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The estimated quantities of radionuclides released in particulate emissions assume no controls on 
fkgitive emissions. For tritium, an average concentration of 400,000 pCi/L and a daily flow of 
11,000 L (3,000 gal) were used to estimate the annual activity associated with the tritium sent to 
the LWTP. An emission factor of 0.001 was used to estimate atmospheric releases of tritium fiom 
the facility. This factor is suggested in 40CFR 61, Appendix D (“Methods for Estimating 
Radionuclide Emissions”) for estimating atmospheric emissions fiom liquids. 

TABLE A.7 Estimated Impacts to Remedial Action Workers from External Radiation 
, 

Maximum Total Incremental Latent 
Radiation Level Person-Hours Dose Cancer Cancer 

Site ( m W  Worked (person-rem) Incidencea Fatalitiesa 

SWMU 1 0.026 1200 0.032 2x10’5 i x 10-5 
SWMU 11 5 6400 32 2 x 10-2 1 x 10” 
SWMU 13 0.026 3200 0.083 4 x lo5 3 x I O 5  
North Vault 1 to 40 3300 35 2 x 10-2 1 x 10” 
Deep Vault 1 to 40 3300 35 2x10” 1 x 10-2 

a Cancer risk estimates are based on the ICRP recommendations on dose-to-risk conversion factors of 
0.8 x 10‘4 and 4 x lo4 nonfatal and fatal cancers per rem, respectively, forworkers. 

Tables A.8 and A.9 summarize results for the 317/319 Area. Table A.8 shows estimated 
annual doses to nearest residents by direction. Table A.9 shows the estimated annual dose to the 
maximally exposed resident (located 1,800 m [5,900 ft] east of the 317/319 Area), the 
contributions to the annual dose by pathway, and the contribution by radionuclide. Tables A.10 
and A.ll  provide similar results for the 570 Area. The maximally exposed resident would be 
located about 1,500 m (4,900 rt) northeast of the 570 Area. The doses given in the tables are 
committed whole body effective dose equivalents. The doses are due almost entirely to inhalation 
of radium-226, uranium-235, and lead-210 for releases fiom the 3 1713 19 Area, and thorium-228, 
uranium-224, uranium-238, and plutonium-239 for the 570 Area. Tritium contributes only about 
3% of the dose for the 570 Area. The tables show that the quantity of radioactive material that 
would be released to the atmosphere by the proposed action is extremely small, as are the 
associated doses. 
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A.3 CHEMICAL RISK ASSESSMENT 

Proposed excavation activities at Category 1 sites present potential health risks to other 
workers, ANL-E employees at their usual work stations, and to members of the off-property 
public via inhalation of airborne contaminated dusts and vapors generated by the activities. Two 
types of health impacts, carcinogenic and noncarcinogenic, were evaluated. Substances known or 
suspected of causing cancer, including chlorinated hydrocarbons, and some trace metals such as 
arsenic, have been identified in the media being addressed by remedial actions at a number of sites 
for which remediation is proposed. Similarly, substances known to exhibit a variety of noncancer 
effects under chronic exposure scenarios have also beep identified. Some identified contaminants, 
such as various chlorinated hydrocarbons, exhibit both types of effects. The following sections 
present a summary of contaminant concentrations at the affected sites, the impacts methodology 
used, and conservative estimates of potential carcinogenic and non-carcinogenic impacts to other 
workers and members of the public resulting fiom proposed excavations. 

TABLE A.8 Estimated Doses due to Airborne 
Radiological Releases from 317/319 Area 

Direction 

Distance to Nearest 
Resident 

(m) 
Dose 

(mremlyr) 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
NW 
NNW 

3,200 
2,850 
3,300 
2,700 
1,800 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
2,100 
2,700 
2,400 
2.800 

1.2 x 10'7 
2.0 x 10-7 
1.5 x 10-7 
1.7 x 10-7 
3.2 x 10-7 
1.1 x 10-7 
1.3 x 10-7 
1.3 x 10-7 

1.1 x 10-7 
2.3 x 10-7 
1.0 x 10-7 
1.8 x 10-7 
1.1 x 10-7 
1.8 x 10-7 
1.5 x 10-7 

5.2 x 10" 
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A.3.1 Contaminant Concentrations 

Contaminant concentrations in soils, or in some cases, sludges, at sites proposed for 
excavation are shown in Table A.12. Sites that are clustered together and contain similar 
contaminants are reported together. The concentrations shown are maximum concentrations 
reported in characterization studies of the area, except for the first group of sites (SWMUs 11 and 
13), where the average concentrations are shown. In the health impacts analysis, maximum 
concentrations were assumed, for conservatism, to be present in the entire volume of media 
excavated, except for the first group, where average concentrations were assumed in order to 
obtain more realistic estimates of impacts. The contxnjnants listed are those that were detected at 
levels established to be above background and represent the contaminants included in the impacts 
analysis. Metals included were those exceeding the 95% UTL of mean background concentrations 
in soils on the ANL-E property. All VOCs, polycyclic aromatic hydrocarbons (PAHs) or 
polychlorinated biphenyls (PcBs) were assumed to be above background and were included in the 
impacts analysis. 

TABLE A.9 Estimated Maximum Individual Doses to a Resident 
from the 317/319 Area (at 1,800 m east of area) 

Doses by Pathway 

Pathway 
Maximum Individual Dose 

(mremlyr) 

Ingestion 
Inhalation 
Air immersion 
Ground surface 

Total 

2.4 x 10" 

9.8 x lo-'* 
4.0 x 10" 

3.0 x 10-7 

3.2 x 107 

Doses by Radionuclide 

Radionuclide Released (Ci) Dose (mredyr) 

Hydrogen-3 
Co belt40 
Cesium1 37 
Thallium-208 
Lead-21 0 
Lead-21 2 
Lead-214 
Bismuth-214 
Actinium228 
Thorium-234 
Uranium-235 

9.8 x 10-7 
5.5 x 10-11 
1.2x 10" 

2.4 x 10-7 
9.7 x 10" 

5.1 x I@ 

1 . 6 ~  
5.0 x l@ 
9.3 x IO"  

7.0 x 10" 
1.1 x 10-7 

2.2 x 10-11 

4.5 x 10-1' 
1.1 x 10-10 
0 
6.2 x 10'8 
2.0 x le 
1.9x 10-11 
7.5 x 10-12 

1.0 x 10-10 
5.6 x l W l 0  
1.2 x 10'7 
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A.3.2 Health Impacts Methodology 

Estimates of health impacts were determined generally following EPA guidance 
(EPA 1989b). Exposures to airborne contaminants were computed by estimating the contaminant 
concentration in air at hypothetical receptor locations for other workers and members of the 
public. Air concentrations in turn were computed from estimates of contaminant emission rates 
from media undergoing remedial actions after applying a screening-level air dispersion model, 
SCREEN3 (U.S. EPA 1995b), to those estimated emissions. Emission rates for VOCs were 
conservatively estimated by assuming that the entire quantity of VOCs contained in the volume of 
media, soil, or sludge, excavated on a given day was released at a constant rate over a 24-h day 
from a surface area equal to that worked on a given day. This assumption would imply that the 
entire medium affected would be purged of VOCs simply from the action of routine excavation, 
and, therefore is considered conservative as an average emission rate for VOCs. 

Emission rates for nonvolatile contaminants (all others) were computed f?om the emission 
rates of the particulate matter (PMlo) to which they are assumed to be adsorbed. The method of 
estimating PMlo emission rates is presented in Sec A.1, above. Contaminant concentrations on 
PMlo were assumed to be the same as those found in the associated bulk media. The dispersion of 
airborne contaminants, whether present as a vapor or adsorbed to PMlo, &om their emission 
source to receptor locations was modeled with SCREEN3 using the same runs as for PMlo 
(Section A.l), assuming necessary dust control and adjusting the 24-h average results to an 8-h 
average by multiplying the site contribution by three. 

TABLE A.10 Estimated Doses due to 
Radiological Aidmme Releases from 570 Area 

~ ~~ ~ 

Distance to Nearest 
Resident Dose 

Direction (m) (mredyr) 

N 
NNE 
N E  
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
W N W  
N W  
NNW 

1,600 
2,000 
1,500 
1,700 
1,600 
1,200 
1,400 
2,200 
2,700 
3,500 
4,000 
4,000 
3,600 
3,600 
2,800 
2,700 

1.0 x 10'6 
1.0 x 10s 

1.0 x 10" 
1.1 x 104 

1.2 x 104 
6.3 x 10-7 
1.8 x 10-7 
2.6 x 10-7 
4.8 x 10-7 
2.0 x 10-7 
2.4 x 10-7 
2.1 x 10-7 
4.1 x 10-7 
4.8 x 10-7 

1.4 x 10" 

1.4 x lo4  
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TABLE A . l l  Estimated Maximum Individual Doses to a Resident 
from the 570 Area (at 1,500 m northeast of area) 

Doses by Pathway 

Pathway 
Maximum individual Dose 

(mremlyr) 

Ingestion 
Inhalation 
Air immersion 
Ground surface 

Total 

1.8 x 10-8 
1.4 x IOb  

1.5 x 

1.4 x I O s  

7.3 x 10-15 

Doses by Radionuclide 

Radionuclide Released (Ci) Dose (mremlyr) 

Hydrogen-3 
Strontium-90 
Cesium-1 37 
Radium-226 
Thorium-228 
Uranium-234 
Uranium-238 
Plutonium-239 

1.7 x l o 3  
1.3 x 10" 
7.7 x 10-9 

5.9 x 10-9 
1.3 x I O 4  
1 . 4 ~  I O 4  
1.0 x 104 
2.6 x 10-9 

5.0 x 10" 
1.1 x 10-9 
1.0 x 10-10 
1.0 x IO"  
5.8 x 10-7 
3.6 x 10-7 
2.3 x 10-7 

1.9 x IC7 
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TABLE A.12 Concentrations of Chemical Contaminants in Soils or Sludges Used in the Health Impacts 
Analysis by Remedial Action Site Groups Proposed for Excavation (mg/kg) 

SWMUsb 
SWMUs* SWMUb SWMUb 133,134, SWMUb SWMUb 

Chemical 11 and 13 498 19 136 744 142 95% UTLc 

Metals 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

vocs  
Acetone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,l-Dichloroethene 
(trans)l,2-Dichloroethene 
Ethyl benzene 
2-Hexanone 
Isobutyl alcohol 
Methylene chloride 
Methylethyl ketone 
Methylisobutyl ketone 
Styrene 
1,1,2,2- Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,l,l-Trichloroethane 
1 ,1,2-TrichIoroethane 
Trichloroethylene 
Xylene 

21.9 
0.85 
16.8 

7.0 
0.76 

63 

71 
21 80 239 

0.78 
0.78 
3.6 

1.8 
3.8 
0.39 
0.51 
0.61 

4.7 
0.91 

7.8 

140 
170 
1.1 
16 
120 

190 
1 20 
16 
71 
39 
32 
280 

19 66 
270 

0.95 1.0 
8.3 

25 40 
17 16 
41 920 

260 
3.9 

33 80 
1.8 

38 5.1 
1050 

1.1 

0.020 

0.40 
0.027 

0.29 
0.01 9 
0.014 
0.006 
0.54 

0.009 

0.014 

16 
98 
0.72 
1.5 
18 
12 
26 
67 
0.14 
26 
1.8 
24 
130 

A-17 



TABLE A.12 (Cont.) 

SWMUs 
SWMUs SWMU SWMU 133,134, SWMU SWMU 

Chemical 11 and 13 498 19 136 744 142 95% UTL 

PAHs 
Benzo(a)anthracene 
Benzo( b)fluoranthene 
Benzo( k)fluoranthene 
Benzo( g, h, i)perylene 
Benzo(a)pyrene 
Chrysene 
Di benzo( a, h)anthracene 
Di benzofu ran 
Fluoranthene 
Fluorene 
Indeno( c,d)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

PCBs 
AR-1248 
AR-1254 
Af?-1260 

Pesticides 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 

0.13 

0.68 
0.83 
0.53 
0.54 
0.59 
0.8 
0.14 

0.20 
1.1 

0.62 
0.66 

0.96 
0.39 

I .o 

0.078 
0.24 0.37 

1.5 

0.021 
0.01 1 
0.035 

a Average concentration from characterization data. 

Maximum concentration from characterization data. 

95% UTL as calculated from the combined data for background soil samples taken from various locations on the ANL- 
E property. 
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In general, maximum concentrations reported in characterization studies of the remedial 
action sites were applied to the entire volume excavated. In the first group of sites (317 Area), 
health impacts were estimated fiom average concentrations after impacts computed from 
maximum concentrations approached levels of concern. Similarly, receptors were assumed to be 
located at the nearest practical location relative to the action, the nearest occupied building for 
other workers (except for sites in the 570 Area, where other workers would be very near remedial 
activity), or the fence line for members of the public, again, with the exception of the first group 
of sites. For that group, the member of the public was placed at the most probable location, the 
nearest forest preserve walking path, rather than at the fence line, to yield more realistic estimates 
of health impacts. Such “backing off’ of initial cpnservative assumptions is done in risk 
assessment, in the interest of better estimating actual impacts of concern, and is accepted practice 
as long as the overall assessment remains conservative. With respect to exposure durations, other 
workers were assumed to be exposed for eight hours a day for the duration of excavation 
activities at a given site. Members of the public were assumed to be exposed two hours per day 
for the same period. Different sets of receptors (other workedmember of public) were assumed 
for each group of sites. 

Estimates of contaminant intakes, or doses, by other workers or members of the public, 
(except for lead) were computed from the estimated air concentrations at the respective receptor 
locations using standard assumptions for inhalation rate and body weight @PA 1989b) for an 
adult male. (Impacts to an adult female or to a child receptor would be Similar.) For computing 
cancer impacts, the exposure period was divided by a 70-yr lifetime. Excess cancer incidence was 
then calculated by multiplying the intake of each carcinogen by an appropriate potency factor 
(slope factor) published in the EPA’s Integrated Risk Information System, or IRIS, (EPA 1996). 
For an individual receptor, such excess (above background) cancer risk is expressed as a 
probability, such as one additional chance in one million, or 10-6, of contracting cancer as a result 
of the exposure to a given carcinogen. Total excess cancer risk is the sum from all carcinogens. 
The EPA has established an acceptable risk range for exposure to carcinogens of 10-6 to lo4 
[40 CFR 300.430(e)(2)(i)(A)(2)]. Cancer fatality rates would vary by the af€iied organ, by the 
mechanism of carcinogenesis, and by the effectiveness of treatment, and would be somewhat less 
than cancer incidence rates. 

Noncarcinogenic impacts were computed by dividing the daily contaminant intake by the 
reference dose (RD) published in IRIS, yielding a Hazard Quotient (HQ). The RfD is an estimate 
of the average daily intake that is likely to be without deleterious effects to humans over a 
lifetime. Summing the HQs for all contaminants of interest yields the Hazard Index (HI) for a 
given exposure. A hazard index of less than 1 (unity) indicates that noncarcinogenic impacts are 
not of concern. 

In these computations, slope factors or RfDs for the inhalation pathway were used if 
available. If inhalation values were not available, values for the oral pathway were used. These 
substitutions are generally valid for VOCs, and impart some additional uncertainty that is within 
the bounds of the analysis. For particulate-sorbed contaminants, such substitutions are more 
problematic. Some forms of some metals for which inhalation RfDs are not available, including 
beryllium, chromium, and nickel, can exert (non-cancer) impacts via the inhalation pathway that 
are not reflected in the oral RfD. (Inhalation slope factors for cancer impacts are available for 
these metals.) 
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In the present case, the very low levels and reduced bioavailability of these metals bound to dust 
particles would remove concern for such non-cancer impacts, which are observed for more 
available forms of the metals, at higher concentrations, and over much longer periods of exposure. 
When impacts computed using oral RfD substitutions for inhalation RfD are orders of magnitude 
below levels of concern, the overall conclusion of the analysis should not be compromised. Using 
the available toxicity values is preferable to the alternative of omitting the affected contaminants 
fiom the analysis. 

The potential health impacts from inhalation of lead-contaminated dusts from the shooting 
range (SWMU 498) were evaluated using the recomqended EPA biokinetic uptake model (EPA 
1994). Estimated airborne concentrations of lead at the nearest receptor locations were used in 
the model, which calculated the resultant contribution to lead uptake in children fiom this source 
compared to background sources. 

A.3.3 Results 

The results of the human health impacts assessment are summarized in Table A 13. Group 
1 sites include the 317 French Drain (SWMU 11) and the 3 17 Area East Vaults Footing Drain 
(SWMU 13), which are both located within the confines of the 317 Area. VOCs, which are 
thought to originate in the 317 Area French Drain, represent the contaminants of concern. The 
group is assessed collectively by combining the volumes of soil proposed for excavation fiom 
each of the sites and applying the average concentrations to the entire volume. Estimates of 
cancer risk in Table A.13 are well below levels of concern. Estimated noncancer impacts, 
indicated by the HI, approach, but do not exceed, the threshold of 1 for the other worker. Such 
impacts are dominated by those fiom a single VOC contaminant, carbon tetrachloride. Given the 
conservatism built into the impacts assessment, the fact the estimated HI is approaching the 
threshold is noteworthy but not indicative of a condition that should be of concern. 

The 320 Area Shooting Range (SWMU 498), which lies a short distance east of the 
317 Area, comprised the next site evaluated. The proposed remedial action is excavation of 
lead-contaminated soil. Health impacts to other workers and members of the public were 
evaluated using estimated air concentrations and the EPA's biokinetic uptake model. Since the 
area has not been characterized for lead concentrations, the maximum concentration found in soils 
at a similar shooting range at the Fernald site in Ohio (2,180 mg/kg) was used. Using the 
estimated PMlo concentrations at receptor locations and the Fernald value for lead in the uptake 
model, indicated at most a 2% contribution to total lead uptake fiom background sources by a 
hypothetical child receptor. Uptakes by adults would be similar- but any impacts would be less, as 
children are more sensitive receptors to lead exposure. 

The next site evaluated comprised the ENE 319 Landfill (SWMU 19). Elevated levels of 
arsenic, copper, and lead, as well as low levels of PCBs, have been detected in l anW soils. 
Arsenic and PCBs are suspect carcinogens, while all mentioned contaminants exhibit chronic 
toxicity to some degree. Estimated health impacts of either type to either other workers or 
members of the public are far below levels of concern. 
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The fourth group of sites evaluated comprises three sludge beds in the 570 Area, the 
Unlined Holding Basin (SWMLJ 133), the Laboratory Wastewater Sludge Drying Beds 
(SWMU 134) and the Sanitary Wastewater Sludge Drying Beds (SWMU 136). The three sites 
contain similar media and contaminants and are located in close proximity to each other. In the 
combined analysis, excavation volumes were added, and the maximum concentrations of 
contaminants from any of the three sites were used. Contaminants included a number of metals at 
levels typically found in wastewater sludges; benzo(a)pyrene, a product of combustion; and a 
trace of PCBs. Estimates of carcinogenic and noncarcinogenic impacts to either other workers or 
members of the public from inhalation of contaminated dusts are orders of magnitude below levels 
of concern. Other workers in the 570 Area in close pyoximity to remediation are assumed to be 
protected from kgitive dust, ifnecessary, or restricted from the area during remediation. 

The fifth evaluation was for the Suspect Landfill North of the 800 Area, (SWMU744). 
Contaminants detected in soil samples taken within the area include low levels of VOCs and 
PANS, possibly the result of the disposal of petroleum products in the area, and a few metals at 
levels slightly above background. Estimates of carcinogenic and non-carcinogenic impacts to 
either other workers or members of the public from inhalation of contaminated dusts are far below 
levels of concern. 

The sixth, and last, evaluation for chemical health risks from excavation activities was for 
the East Area Burn Pit (SWMU 142). Contaminants detected in soils included a suite of metals 
and PAH, three DDT derivatives (pesticides) and two Aroclors (PCBs). Levels were low, with 
the metals having both the highest relative concentrations and the greatest contribution to health 
risk estimates from inhalation of contaminated dusts. Overall health impact estimates, however, 
for both other workers and members of the public are very low, as shown in Table A. 13. 

Potential health impacts associated with releases of VOCs to the air during the treatment 
of soils excavated from the 317 Area French Drain (SWMU 11) in a catalytic oxidation unit 
would be far below levels of concern. These potential impacts were not quantified; however, 
comparison of the potential for impacts from expected releases from such treatment with 
estimated impacts associated with assumed releases from soil excavation indicates that the 
impacts would be much less than those estimated for the latter, which are below levels of concern. 
The analysis for soil excavation conservatively assumed that all VOCs would be released during 
excavation. Releases from the unit used to treat soils would be controlled with an efficiency of 
about 95%; therefore, releases of VOCs would be at levels of about 5% of those assumed for soil 
excavation. The period of releases would be the same. Therefore, the estimates of potential risks 
associated with VOC releases during soil excavation provide conservative upper bounds on 
potential risks associated with similar releases during the ex-situ treatment of the soil. 

A-2 1 



22-v 

8-01 x s &-OL x E 

*OL XP 88'0 

ZPL nWMS '9 

WLnWMS '9 

VN .pea1 86P nWMS 'Z 



Potential health impacts associated with releases of VOCs to the air fiom groundwater 
pumped from the 3 17/3 19 Area (SWMUs 2, 1 1, and 18) also would be far below levels of 
concern. These potential impacts were not quantified; however, as for the ex-situ treatment of 
soils, comparison of the potential for impacts associated with expected air releases from 
groundwater treatment with estimated impacts associated with assumed air releases from soil 
excavation indicates that the impacts would be much less than those estimated for the latter, 
which are below levels of concern, Contaminant concentrations in groundwater in the 317/319 
Area, as reported in characterization studies, are generally similar to or less (usually much less) 
than concentrations reported for soils in the 317 French Drain, on the basis of mass of 
contaminant per mass of environmental media. (The, exception is for vinyl chloride, which is 
present in the groundwater but is not reported as being present in soils; however, potential risks 
associated with its release are not of concern. See discussion below.) The mass of soil that would 
be excavated fiom the 317 Area French Drain (in about 33 days) is about 2.5 times the mass of 
groundwater that would be extracted fiom the 3 17/3 19 Area (in about 30 years). Therefore, the 
mass of each VOC present in groundwater that would be extracted fiom the 317/319 Area is 
generally less (usually much less) than the mass of the same VOC present in soil that would be 
excavated fiom the 3 17 Area French Drain. On a daily basis, the mass of individual contambmts 
(except for vinyl chloride) released fiom groundwater would be less than about 1/1,OOOth of the 
mass of the same individual contaminants assumed to be released from soil. On a total project 
basis, the factor would be about 1/2. The contaminant of major concern for soils is carbon 
tetrachloride; this contaminant is reported in characterization studies as being present in soils at a 
much higher average level (about seven times higher) than in groundwater. In assessing the 
potential for health effects related to releases from soil excavation, it was assumed that receptors 
would be present each day for the duration of the project. This is a conservative, but acceptable, 
assumption for members of the public for a 33-day period. However, it is very unlikely that any 
receptor would be present near the 3 1713 19 Area, or the LWTP, during every day (where VOCs 
would likely be released to the atmosphere) of operation for 30 years. Therefore, because of the 
smaller masses of contaminants (except for vinyl chloride) that are available for release from 
groundwater as compared to soils and the longer period of operation that would reduce the 
opportunity for any individual to be exposed for any substantial portion of the period of release, 
the potential risks associated with release of VOCs fkom groundwater would be much less than 
those estimated for soil excavation. 

As noted in the preceding discussion, vinyl chloride is present in groundwater in the 
317/319 Area but has not been reported as being present in soils in the 317 Area French Drain. 
However, risks associated with releases of vinyl chloride from groundwater are not of concern, as 
can be shown by comparison with estimated risks for a different compound (1,l-Dichloroethene) 
present in soils in the area. Vinyl chloride and 1 , l-Dichloroethene are both carcinogenic and have 
similar slope factors (about 0.3 kg.day/mg versus 0.2 kgday/mg); as reported in characterization 
studies, average levels of vinyl chloride in groundwater in the 3 17/3 19 Area (about 98 pgL) are 
well below average levels of 1,l-Dichloroethene in soil in the 3 17 Area French Drain (about 510 
pg/kg). The mass of vinyl chloride present in the groundwater to be extracted is less than about 
10% of the mass of 1,l-Dichloroethene present in soil to be excavated, on the basis of the lower 
concentration of vinyl chloride and the smaller mass of groundwater to be extracted. 
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Therefore, the mass of vinyl chIoride released to the air would be less than about 10% of the mass 
of 1,l-Dichloroethene assumed to be released. Carcinogenic risks associated with assumed 
releases of the latter fiom excavation of soil are well below levels of concern. Therefore, such 
risks associated with releases of vinyl chloride from groundwater would be at even lower levels of 
concern. 

A.4 IMPACTS ON HUMAN HEALTH AND SAFETY FROM 
TRANSPORTATION ACTIVITIES 

, 
This section discusses impacts on human health and safety fiom transportation-related 

activities. The analysis of transportation impacts considered all materials that would be 
transported in support of the proposed action including low-level waste (LLW), low-level mixed 
waste o, special waste, hazardous waste, clean fill material, cap material, asphalt waste, 
and asphalt. A summary of the types of materials transported and the estimated total number of 
shipments is provided in Table A.14, along with the origins and bounding destinations of the 
shipments. The analysis considered impacts caused by transportation accidents, as well as those 
impacts related to the radiological characteristics of LLW and LLMW. 

A.4.1 Accident Impacts 

The estimated number of transportation accidents associated with the proposed action, as 
well as the estimated number of injuries and fatalities resulting fiom these accidents, is presented 
in Table A.14. The estimates are based on the total number of expected shipments, upper bounds 
on the round-trip shipment distances, and accident-rate statistics for semi trucks fiom the U.S. 
Department of Transportation (Saricks and Kvitek, 1994). It is estimated that approximately two 
transportation accidents would occur, resulting in two injuries and less than one fatality. The 
majority of the accident impacts would result fiom LLW shipments, primarily because of the 
assumed relatively large shipment distance. Although a large number of local shipments (within 
approximately 16 km [lo miles] of ANL-E) would occur, these shipments would not be expected 
to result in significant impacts to health and safety because of the small distances involved. 

A.4.2 Radiological Impacts 

The radiological impacts fiom transporting LLW and LLMW fiom ANL-E to a bounding 
destination at Hanford by truck were estimated using previously published transportation risk- 
factors (Monette et al. 1996a and 1996b). These risk factors provide an estimate of the total 
radiation dose (person-rem per shipment) to workers and members of the public fiom shipments 
of radioactive waste between ANL-E and Hanford. The radiation exposures of workers and the 
public would result fiom low-level external radiation (i.e., gamma radiation) emitted fiom the 
waste shipments. The radiation dose to workers considers truck crew members, and the dose to 
the public includes people living next to the transportation route, people in other vehicles sharing 
the route, and people exposed at stops along the route. 
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The risk factors used in the assessment take into account characteristics of the waste 
shipped and route characteristics. The risk factors assume that the external dose rate at 2 m (6 ft) 
fiom each shipment is 1 mrem/h, which is one-tenth of the regulatory limit (specified in 10 CFR 
Part 71). It is likely that the external dose rate fi-om the LLW and LLMW associated with the 
proposed action would be significantly less than 1 mrem/h, resulting in radiation doses less than 
those calculated in this report. The radiation risk factors also incorporate the length of the 
shipment route and the population distribution along the assumed route (based on 1990 census 
data). 

The total radiation exposures of workers and the publiq were estimated by multiplying the number 
of LLW and the LLMW shipments by the appropriate per-shipment risk factors. On the basis of 
the calculated doses, the risk of developing a latent cancer fatality was calculated by using dose- 
to-risk conversion factors of 5 x 104 latent cancer fatalities per person-rem for members of the 
public, and 4 x 104 latent cancer fatalities per person-rem for workers (ICRP 1991). 

Shipments of LLW and LLMW would result in low-level radiation exposures of workers 
and members of the public, although no latent cancer fatalities would be expected. The total dose 
received by workers fiom approximately 1,000 shipments is estimated to be 45 person-rem, 
corresponding to about 0.02 additional latent cancer fatalities. Alf doses to individual workers 
would be well below the regulatory limit of 5 redyr  (10 CFR 835.202). The total dose to 
members of the public fiom these same shipments is estimated to be 63 person-rem, 
corresponding to about 0.03 additional latent cancer fatalities among the public. The maximum 
dose from these shipments to a resident living along a transportation route is estimated to be 
much less than 1 mrem. For comparison, the average dose received by individuals in the United 
States fiom natural and accepted sources (e.g., medical x-rays) of radiation is about 360 mredyr. 
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TABLE A.14 Summary of Accident Occurrences, Injuries, and Fatalities from Transportation Activitiesa 

One-way 
Distance Estimated Estimated Estimated 

Material Origin Destination Shipmentsb (km) AccidentsC InjuriesC FatalitiesC 

Low-level 
waste 

Low-level 
mixed waste 

Special waste 

Hazardous 
waste 

Asphalt waste 

Clean fill 

Cap material 

Asphalt 

Total 

AN L-E 

ANL-E 

ANL-E 

ANL-E 

ANL-E 

Local 

Local 

Local 

Hanford, 800 
Wash.d 

Hanford, 130 
Wash.d 

Pontiac, 111.d 2,000 

Pinewood, S.C.d 300 

Pontiac, 111.d 230 

ANL-E 3,700 

ANL-E 8,400 

ANL-E 460 

16,000 

3,200 
, 

3,200 

130 

1,500 

130 

16 

16 

5 

1.3 

0.2 

0.3 

0.2 

0.0 

0.1 

0.2 

0.0 

2.3 

1.2 0.1 

0.2 0.0 

0.3 0.0 

0.2 0.0 

0.0 0.0 

0. I 0.0 

0.2 0.0 

0.0 0.0 

2.2 0.2 

a Entries are rounded independently. 

Round-trip shipments. Number of shipments based on a truck capaclty of 20,000 kg (44,000 Ib). Volumes of 
capping materials and waste are given in Tables 7 and 10, respectively. The quant i  of asphalt that would be 
required for road repair would be about 9,100 metric tons (10,000 tons); the quant i  of asphalt waste would be 
about 4,600 metric tons (5,000 tons). Undisturbed waste and soil are assumed to have a density of 1,660 
kg/m3 (2,800 Ib/yd3) and undisturbed clay is assumed to have a density of 1,600 kg/m3 (2,700 Ib/yd3). 
Shrinkage of 10% is assumed to occur following the compaction of fill and capping material. 

Accident occurrence, injury, and fatality rates based on U.S. Department of Transportation statistics for semi- 
trucks compiled by Saricks and Kvitek ( I  994): 

Rate (Der million kilometers) 
Illinois U.S. 
Primarv Interstate 
Accidents 0.63 0.25 
Injuries 0.61 0.22 
Fatalities 0.08 0.02 

Bounding destination used for analysis only. 
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APPENDIX B: 

WETLANDS ASSESSMENT FOR THE ENVIRONMENTAL REMEDIATION 
AT ARGONNE NATIONAL LABORATORY-EAST 

B.l INTRODUCTION 

The U.S. Department of Energy (DOE) is proposing to implement a Resource 
Conservation and Recovery Act (RCRA) corrective;action program and other environmental 
remediation activities at Argonne National Laboratory-East (ANL-E). This wetland assessment 
evaluates the potential impacts Erom the proposed action and alternatives to wetlands associated 
with the remediation sites. This assessment has been prepared in accordance with Executive Order 
11990, Protection of W e t Z d ,  and with DOE guidance and policy (Title 10, Code of Federal 
Regulations, Part 1022 [lo CFR 10221) for compliance with this executive order. Impacts to 
environmental resources other than wetlands are addressed in the environmental assessment. 

B.2 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNA'ITVES 

B.2.1 Proposed Action 

DOE proposes remediation of a number of Solid Waste Management Units (SWMUS) 
under its corrective action program at ANL-E. Two sites for which remediation is proposed 
contain wetland areas. These sites are the 570 Area Unlined Holding Basin (SWMU 133) and the 
Suspect Landfill North of the 800 Area (SWMU 744). 

The Unlined Holding Basin is an earthen lagoon less than 0.4 hectare (one acre) in size. 
The basin was used to temporarily hold wastewater that contained radioactive and hazardous 
contaminants. Contaminants present in the soil of the basin include uranium and plutonium at very 
low concentrations. DOE proposes to excavate the contaminated soils to a depth of 
approximately 3 m (10 ft), and dispose of them off the ANL-E property at an appropriate licensed 
facility. The excavated area would be approximately 1,000 m2 (1 1,000 f@), with approximately 
3,000 m3 (4,000 yd3) of soils to be removed. The area would be restored by f i g ,  grading, and 
seeding with native herbaceous plant species. 

The Suspect Landfill is believed to contain buried demolition debris and possibly 
hazardous substances. Contaminants present in the soil of the landfill include heavy metals, 
volatile organic compounds, polycyclic aromatic hydrocarbons, and polychlorinated biphenyls. 
DOE proposes to excavate the contaminated soils to a depth of approximately 3 m (10 e), and 
dispose of the soils off the ANL-E property at an appropriate licensed facility. Approximately 
2,800 m3 (3,700 yd3) of soil would be excavated Erom a 930 m2 (10,000 fi2) area. The area 
would be restored by filling, grading, and seeding with native herbaceous plant species. 
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B.2.2 No-Action Alternative 

Under the No-Action Alternative, the remedial action sites would be left in their current 
condition. No attempt would be made to remove or contain the contamination present at the sites 
and the contaminated soils would be left in place. 

B.2.3 Other Alternatives Considered 

Containment of the contamination at the ,sites would prevent migration of the 
contaminants fiom the sites and prevent access to contaminated soils. Under this alternative, 
containment would be accomplished by capping the sites with a clay cap. Following placement of 
the cap, topsoil would be added, graded, and seeded with native herbaceous plant species. 

Phytoremediation would be an alternate method of contaminant removal, destruction, or 
stabilization. Under this alternative, plant species that can readily uptake and accumulate the 
contaminants found at the sites would be planted throughout the sites. Species that are also 
tolerant of saturated soil conditions would be planted in the wetland areas. Potential 
phytoremediation species include hybrid poplar (Populus sp.), willow (SuZix spp.), great bulrush 
( S c i p s  validus), and cord grass (Spurtinu spp.). Plant growth would result in the accumulation 
of contaminants in plant roots, stems, and leaf tissues. Ultimately the plants may be harvested, 
including the root system, if necessary, and disposed of off the ANL-E property. 
Phytoremediation may require an extended period of time, perhaps many years, to reduce the 
contaminants to acceptable levels. 

B.3 DESCRIPTION OF WETLANDS AT THE PROPOSED REMEDIAL ACTION 
SITES 

The Unlined Holding Basin was constructed in the 1950s or earlier. Soils in the area of the 
basin are classified as Morley silt loam, with 5 to 10 percent slopes (Soil Conservation Service 
1979). This is a well drained, upland soil. The basin contains a small palustrine wetland (small 
non-tidal wetlands in shallow still water or variably flooded areas [Cowardin, L.M., et al. 19791) 
with persistent, emergent vegetation (Table B. 1 and Figure 7 [Section 31). This wetland supports 
a community of wetland p h t  species dominated by narrow-leaved cattail (Typha mgustiioZiu) 
and reed canary grass (Phalaris urudinuceu) (Table B.2). These plant species are typical of 
disturbed, intermittently flooded wetlands at ANL-E. Reed canary grass is an aggressive non- 
native weedy species, while narrow-leaved cattail, although considered to be a native species, is 
also an aggressive weedy species. Both of these species tend to form dense vegetative stands to 
the exclusion of other less aggressive species, thereby reducing biodiversity in the wetlands in 
which they occur. This plant community occupies the lower central portion of the basin, and is 
approximately 42 m2 (450 fiq in area. The small size of this wetland precludes important 
fbnctions relative to floodwater retention, surface water quality, groundwater recharge, or wildlife 
use. Due to the presence of contaminants within the basin, data were not collected to determine 
the occurrence of hydric soil indicators or wetland hydrology. However, wetland findons are 
assumed to be present due to the persistent dominance of obligate wetland species. Waste 
treatment ponds and settling basins are not considered waters of the U.S. (as defined by the U.S. 
Army Corps ofEngineers); see 51 Fed. Reg. 41206,41217 (Nov. 13, 1986). 
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TABLE 8.1 Characteristics of Wetlands Associated with the Remedial Action Sites 
including Area to be Excavated under the Proposed Action 

Wetland Area 
Total Wetland to be 

Dominant Plant Area of the Excavated 
Species Site (hectare) (hectare) Site Wetland Type' 

Unlined Holding Palustrine, Narrow-leaved 0.004 0.004 
Basin (SWMU 133) emergent, persistent cattail, reed canary 

grass 

Suspect Landfill Palustrine, Barnyard grass, 0.036 0.036 
(SWMU 744) emergent, persistent common beggar's 

ticks, great bulrush, 
narrow-leaved 
cattail 

Total 0.04 0.04 

Wetland types are from Cowardin et at. (1979) and are described in the text. 

TABLE 8.2 Common and Scientific Names and Wetland Indicator Status 
of Plant Species Found within the Wetlands at the Remedial Adion Sites 

I 
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Common Name Scientific Name Wetland Indicator Status' 

Barnyard grass Echinochba crusgalb FACW 

Common beggar's ticks M e n s  frondosa FACW 

Great bulrush Sciipus validus creber OBL 

Narrow-leaved cattail Typha angustifda OBL 

Reed canary grass Phalaris anrndinacea FACW+ 

From Reed (1988). Wetland indicator status refers to the likelihood of finding a 
plant species in wetlands. OBL = plants that occur almost always in wetlands, 
FACW = plants that occur usually in wetlands but also occur in nowetlands. 
A '+. following an indicator denotes a greater likelihood of occurring within 
wetlands (Environmental Laboratory 1987). 



The periphery of the Suspect Landfill includes excavated drainage channels which support 
a community of wetland plant species dominated by narrow-leaved cattail, barnyard grass 
(Echinochlaz crusgalli), common beggar’s ticks (Bidens frondoa), and great bulrush (Scirpus 
validus creber) (Table B. 1, Table B.2, and Figure 5 [Section 31). The plant species found in this 
wetland are typical of intermittently flooded wetlands at ANL-E. While these species are 
considered native to the area, they are all (except great bulrush) common in weedy, disturbed 
situations such as ditches. This community is limited to a short segment of a channel, 
approximately 3 m (9 fl) wide, along the eastern edge of the site, and a 5.5 m (18 ft) wide channel 
extending along most of the northern boundary of the site. Surface water and saturated soils are 
present in this wetland for extended periods during the growing season. The surface area of this 
wetland community is approximately 380 m2 (4,050fi2). Although data were not collected to 
determine the occurrence of hydric soil, wetland fhctions are assumed to be present due to the 
persistent dominance of obligate wetland species and the presence of wetland hydrology 
indicators. Soils in the area of the Suspect Landfill are classified as Markham silt loam, with 2 to 5 
percent slopes. This is a moderately well drained upland soil. Non-tidal drainage ditches 
excavated on dry land are not considered waters of the U.S. (as dehed by the U.S. Army Corps 
of Engineers); see 5 1 Fed. Reg. 41206,41217 (Nov. 13, 1986). 

B.4 EXPECTED lMPAmS TO WETLANDS 

B.4.1 Impacts of the Proposed Action 

Excavation of the 570 Area Unlined Holding Basin would eliminate the entire 42 m2 
(450R2 or 0.01 acre) of palustrine wetland located within the basin. This wetland represents 
approximately 0.02% of the total wetland area identified on the ANL-E property (Van 
Lonkhuyzen and LaGory 1994). No rare or unusual wetland species or natural communities 
would be lost by excavation of this site. Because of its small size, disturbed condition, and limited 
hydrological and ecological fbnctions, loss of this wetland would constitute a minor adverse 
impact. 

Excavation of the Suspect Landfill would eliminate the entire 380 m2 (4,050 fi2 or 
0.09 acre) of palustrine wetland. This wetland represents approximately 0.2% of the total wetland 
area identifled on the ANL-E property (Van Lonkhuyzen and LaGory 1994). No rare or unusual 
wetland species or natural communities would be lost by excavation of this site. Because of its 
relatively small size, disturbed condition, and limited hydrological and ecological functions, loss of 
this wetland would constitute a minor adverse impact. 
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B.4.2 Impacts of the No-Action Alternative 

Under the No-Action alternative, biotic communities at the designated remedial action 
sites would remain in their current condition. Wetlands within the Unlined Holding Basin and the 
Suspect Landfill would remain undisturbed. Hazardous materials would continue to contaminate 
the soils and surface waters of the Suspect Landfill wetland and radioactive and hazardous 
materials would continue to contaminate the soils and surface waters of the Unlined Holding 
Basin wetland. The potential for long-term ecological effects due to the contamination would 
continue. 

B.4.3 Impacts of the Other Alternatives Considered 

Containment of the Unlined Holding Basin contamination by capping would require filling 
of the wetland area located within the site. AU wetland vegetation and wetland hydrology would 
be eliminated. As with the proposed action, this alternative would result in the total loss of this 
wetland area and would constitute a minor adverse impact. Containment of the Suspect L a n W  
contamination by capping would require filling the drainage channels near the perimeter. All 
wetland vegetation and hydrological characteristics would be eliminated from these channels. As 
with the proposed action, this alternative would result in the total loss of these wetland areas and 
would constitute a minor adverse impact. 

Phytoremediation of the sites would require planting saplings of woody species, such as 
poplar or willow, or seeding with herbaceous species such as cord grass or great bulrush. 
Disturbance of surface soils within the wetland areas and surrounding contaminated areas would 
be necessary. Soil disturbance resulting from planting would be temporary and, if the use of heavy 
equipment in the wetland areas is avoided, wetland soils would return to existing conditions 
within a short period of time. Wetland areas would potentially be impacted by runoff and 
sedimentation fiom adjacent disturbed areas; however, sedimentation could be controlled by 
standard erosion-control methods. 

The use of tree species in or near wetland areas could alter species composition in the 
wetlands by creating conditions more conducive to shade-tolerant species or, if water-table 
changes result, allow the introduction of species less tolerant of saturated soils. Wetland finctions 
would continue if herbaceous species were used in and near the wetland areas. 

Harvesting of plants would potentially result in large disturbances to soils in and around 
the wetland areas, particularly if tree species were used for remediation. Tree harvesting would 
require the use of heavy equipment for removal of root systems and regrading or the placement of 
fill material where trees are removed. Harvesting of herbaceous species may also require the 
removal of root systems which may result in soil disturbance; however, regrading or filling would 
not be required. Wetland communities would be restored to suitable species composition and 
finction by subsequent replanting. 



B.4.3 Mitigation 

During remediation, the runoff of sediment into adjacent wetlands would be controlled by 
the use of measures such as sediment fences or contouring. 

B.5 CONCLUSIONS 

Remediation of the 570 Area Unlined Holding Basin and the 800 Area Suspect L a n a  by 
excavation or capping would result in the loss of two,palustrine wetlands totaling approximately 
0.04 hectares (0.1 acre). This represents only 0.22% of wetlands identified on the ANL-E 
property. Phytoremediation would result in soil disturbances to the wetland areas but, with the 
use of herbaceous species in and near wetlands, would allow the wetlands to be restored. Lower 
contaminant concentrations in wetland soils due to phytoremediation would result in reduced risk 
to wetland biota. 
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Ms. Anne E. Haaker 
Deputy State Historic Preservation Officer 
Illinois Historic Preservation Agency 
Old State Capitol 
Springfield, Illinois 62701 

Dear Ms. Haaker: 

SUBJECT: NO EFFECT DETERMINATION REQUEST FOR ENVIRONMENTAL REMEDIATION 
ACTIVITIES AT THE ARGONNE BOILER HOUSE 

Reference: Letter, T. S .  Crawford to A. E. Haaker, dated December 6, 
1996 

The Department of Energy (DOE) plans to conduct environmental 
remediation of designated areas at Argonne National Laboratory-East 
(ANL-E) in DuPage County, Illinois as identified in the reference 
letter. Work at four of the remediation sites would entail minor 
activities at the Argonne Boiler House, Building 108. These sites are 
the Boiler House Ash Silo, the Building 108B-Baghouse Unit, the Central 
Boiler House Ash Loader, and the Boiler House Spent Sorbent Silo. 

The Boiler House Ash Silo collects boiler bottom ash and fly ash from 
the economizer and cyclone separators for the one coal-fired boiler at 
Argonne. The ash is conveyed into the top of the 40-foot silo for 
temporary storage. Ash is transferred from the ash silo to a truck for 
disposal at an off-site landfill. The Ash Silo was constructed in 1965. 

The Central Boiler House Ash Loader transfers bottom ash and fly ash 
from the Ash Silo to a truck on a conveyor system. The Ash Loader is 
located in a brick building underneath the Ash Silo. 
constructed in 1991. 

The Ash Loader was 

The Building 108B Baghouse Unit filters exhaust gases and removes 
additional ash that is not removed in the cyclone separators. The 
Baghouse Unit also removes spent sorbent from the exhaust gases when 
Boiler 5 burns high-sulfur coal and operates the spray-dry scrubber 
system. (The spray-dry scrubber system atomizes lime slurry to remove 
sulfur dioxide from the combustion gasses. The spent sorbent is 
collected in the spray dryer/absorber hopper and the baghouse.) The 
Baghouse Unit was constructed in 1981. 

A component of the DOE Chicago Field Office 



Ms. Anne E. Haaker -2- DEC I 1 1996 

Spent sorbent and fly ash collected in the spray dryer absorber hopper 
and the Baghouse are conveyed to the top of the Spent Sorbent Silo for 
storage. Spent sorbent and fly ash are removed from the Spent Sorbent 
Silo by truck for disposal at an off-site landfill. The Spent Sorbent 
Silo was constructed in 1981. 

The Argonne Boiler House was constructed in 1949. 

Remediation activities would consist of cleaning interior and exterior 
surfaces, resurfacing secondary containment, sealing cracks, and 
collecting wastewater for disposal as hazardous waste. Building 108 has 
not yet been evaluated for eligibility for the KatPorrai Register. 
However, we have reviewed the proposed environmental remediation 
activities and taken into account the criteria of effect and adverse 
effect. we find that this work will have no effect on this structure. 
We hope that the enclosed supporting documentation will be sufficient to 
help you in your determination. We request your concurrence with our 
finding of no effect. 

Building 108 has not yet been evaluated for eligibility for the National 
Register. The proposed remediation activities will not affect the 
structure regardless of eligibility status. 

If you have any questions, please contact Donna Green at (630) 252-2264. 

Sincerely, 

Enclosure: 
As Stated 



IN R E K Y  REFER To: 

Fws/AEs-CEO 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Chicago Illinois Field Office 
1000 Hart Road - Suite 180 
Barrington, Illinois 60010 

7081381-2253 

February 18,1997 

- -  

Donna Green 
Department of Energy, Argonne Group 
Argonne National Laboratory 
9800 South Cass Avenue 
Argonne, IL 60439 

Dear Ms. Green: RECEIVES I 
The purpose of this letter is to provide our final concurrence with the determination that proposed 
groundwater remediation at Argonne National Laboratory (ANL) - East is not likely to adversely 
affect the Hine’s emerald dragonfly (Somatmhlora hineana) or any other federally listed 
threatened or endangered species. 

Based on hydrogeological information you provided us and our site investigations, it appears that 
the perched aquifer, fiom which the pump and treatment of contaminated groundwater is 
proposed, is far enough away both horizontally and vertically that it is not likely to be directly 
connected to the aquifer that supplies the seep used by the &e’s emerald dragonfly at W a t e m  
Glen Forest Preserve. Hydrogeological information provided to us at our January 29, 1997 
meeting also indicates that surface flow of the seeps is toward the southeast, and thus is not likely 
to contribute to the dragonfly seep. Therefore, the two points raised in our December 18, 1996 
letter, regarding contaminants sampling in SPO1, SP03, and SP04, are now moot. Because it is 
not likely that the hydrologic integrity of the dragody seep is dependent upon the contaminated 
seeps in the 800 and 3 17/3 19 Areas, the relatively low rate of pumping and treating proposed for 
these contaminated seeps is unlikely to adversely &ect the hydrology of the dragonfly seep. 

This concludes Section 7 consultation on this proposed groundwater remediation project, and 
precludes the need for fbrther action on the project as required under the Endangered Species Act 
of 1973, as amended. Should project modifications or new information indicate that endangered 
or threatened species may be aected, consultation should be reinitiated. 

On a separate but related issue, we wish to confirm that no contamination of the groundwater 
emanating at the seep used by the dragody has occurred. Evidence presented to date indicates 
that none of the sites proposed for remediation under the current action are likely to have 
contributed to any contamination of the dragonfly seep. It is not certain, however, that this seep 
has not been contaminated by some other portion or activity at the ANL site, or by a third party. 
To assist us in protecting our trust resources, we would like to request that the Department of 
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Energy take water quality and, possibly, sediment samples fkom the dragonfly seep. This could be 
a one time sample with proper replicates, and standard QNQC procedures. If you could assist us 
in this regard, the sampling should not be conducted during the adult dragonfly activity season 
(June-August), and we could provide field assistance, in coordination with the Forest Preserve 
District of DuPage County, to help ensure the dragonfly habitat is not impacted by the sampling 
activity. 

Thank you for your ongoing cooperation and sensitivity throughout the consultation. We 
certainly recognize the value in cleaning up any contamination from historic activities, which will 
reduce risk to the natural environment, and appreciate your patience and efforts in working with 
us to ensure that your activities will not adversely affect threatened and endangered species. If 
you have any hrther questions, please do not hesitate to call Mr. Jeff Mengler (ext. 266) or Ms. 
Amelia Orton-Palmer (ext. 215) of my staf€at 847-381-2253. 

cc: DCFPD, Ludwig 
IDW Glosser 
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Argonne Nat ional  Laboratory 
AA0.941214.0203 
Hazardous w a s t e  c leanup p r o j e c t  

February 3, 1997 

M r .  A. L. Taboas 
Department of Energy, Argonne A r e a  Off 
A r e a  Manager 
9800 South Cass Avenue 
Argonne, I l l i n o i s  60439 

Dear S i r :  

Thank you f o r  r eques t ing  comments f r o m  our  o f f i c e  concerning t h e  p o s s i b l e  effects of t h e  
project r e fe renced  above on c u l t u r a l  resources .  Our comments are r equ i r ed  by Sec t ion  
106 of t h e  Nat iona l  Histor ic  P rese rva t ion  A c t  of 1966, as amended, and i ts  implementing 
r e g u l a t i o n s ,  36 CFR 800: l lPro tec t ion  of H i s t o r i c  Proper t ies" .  

W e  are i n  receipt of t h e  le t ter  r eques t ing  ou r  comments f o r  t h e  proposed environmental 
assessment of des igna ted  areas a t  Argonne Na t iona l  Laboratory-East. Our r e c o r d s  
i n d i c a t e  t h a t  t w o  a rchaeologica l  sites determined e l i g i b l e  f o r  l i s t i n g  on t h e  Nat iona l  
Register of  H i s t o r i c  P laces  (11-Du-303 and 11-Du-304) are loca ted  i n  t h e  proposed 
hazardous w a s t e  clean-up project areas. 

I t  our  understanding t h a t  your preference  is " t o  avoid impacts t o  t h e s e  sites." 
Therefore ,  a formal avoidance agreement w i l l  be  necessary f o r  both sites, 11-Du-303 and 
11-Du-304. P l ease  submit a d r a f t  copy of t h e  formal avoidance agreement f o r  o u r  
review. A t  a minimum, t h e  fol lowing cond i t ions  must be  included i n  t h e  avoidance 
agreement: 

1. Pr io r  t o  ANY ground d i s t u r b i n g  a c t i v i t i e s ,  a v i s u a l  b a r r i e r  (such as orange 
f enc ing ) ,  w i l l  be e r e c t e d  a t  a rchaeologica l  sites 11-Du-303 and 11-Du-304. The b a r r i e r  
s h a l l  i n c l u d e  a t  least a 25-foot b u f f e r  zone on a l l  s i d e s  of each site. 

2. There w i l l  be no ground d i s t u r b i n g  a c t i v i t i e s  w i th in  t h e s e  fenced-off areas nor  
w i l l  any t ransportat ion r o u t e s  or pa ths  be allowed ac ross  t h e  sites. 

3. I f  your p r o j e c t  can not  avoid t h e  a rchaeologica l  sites 11-Du-303 and 11-Du-304, 
t hen  Phase I11 archaeologica l  d a t a  recovery excavation and a n a l y s i s  t o  record t h e  site 
data w i l l  be  necessary  prior t o  any ground d i s t u r b i n g  a c t i v i t i e s .  An a rchaeo log ica l  
d a t a  recovery  p l a n  must be  approved by our  o f f i c e  p r i o r  t o  i n i t i a t i o n  of a Phase I11 
excavat ion (see enclosed IHPA letter da ted  February 23, 1995).  

However, i f  t h e  project w i l l  avoid impacts t o  both a rchaeologica l  sites, then ,  upon our  
acceptance of t h e  d r a f t  and r e c e i p t  of t h e  f i l e d  formal avoidance a reement, w e  w i l l  - 
concur wi th  a de termina t ion  of "no adverse e f f e c t "  t o  sites 11-Du-383 and 11-Du-304. 

If you have any f u r t h e r  ques t ions ,  please contact Jane K. Johnston, S t a f f  Archaeologis t  
a t  217/785-4998. 

IHPA LOG # S  

Gc* 
nne E. Haaker 

Deputy State H i s t o r i c  

AEH:JKJ 

encl .  IHPA let ter 2/23/95 

P rese rva t ion  O f f i c e r  
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May 1, 1997 

Timothy S. Crawford 
Argonne Group Manager 

SUBJECT: ENVIRONMENTAL ASSESSMENT (EA) FOR THE PROPOSED 
ENVIRONMENTAL REMEDIATION (DOE/EA-1165) AT ARGONNE NATIONAL 
LABORATORY-EAST, ARGONNE, ILLINOIS 

This memorandum responds to your request for approval of the subject 
EA and issuance of a Finding of No Significant Impact (FONSI). 

Based upon the Chicago Operations Office-National Environmental 
Policy Act (NEPA) Officer's review and recommendation, and after 
consultation with the Legal Services Group, I have determined that 
the proposed action is not a major Federal action significantly ' 

affecting the quality of the human environment, within the meaning of 
NEPA and its implementing Regulations (40 Code of Federal Regulations 
(CFR) Parts 1500-1508). Accordingly, I have approved the enclosed EA 
and signed the accompanying FONSI. Do not publish the FONSI in the 
Federal Register since this is not an action with effects of national 
concern. However, notify the local public of the availability of the 
EA and FONSI in accordance with 40 CFR 1506.6, 10 CFR 1021.322(c), 
and Department of Energy Order 541.1. 

Please make appropriate distribution of the EA and FONSI. Also, 
provide the Office of NEPA Oversight (EH-42) with five copies of the 
EA, a record of distribution of the EA and the FONSI, and an 
electronic file version of the EA. 

If you have any questions concerning this matter, please contact 
Dr. W. S. White, at 2-2101. 

$y?-K?\Zd\ e ri J. Lan enfeld 

Enclosure: 
As stated 4 
cc: C. Borgstrom, EH-42/FORS, HQ, w/encl. 

M. Crossland, EM-75/FORSt HQ, w/encl. 
D. Green, ARG, w/o encl. 
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