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DECLARATION STATEMENT - RECORD OF DECISION 

Cornell University Radiation Disposal Site 
Town of Lansing, Tompkins County, New York 

Site No. 7-55-001 

Statement of Pnruose and Basis 

The Record of Decision (ROD) presents the selected remedy for the Comell University 
RadiationDisposal Site inactive hazardous waste disposal site which was chosenin accordance with 
the New York State Environmental Conservation Law. The remedial program selected is not 
inconsistent withtheNationa1 Oil and Hazardous Substances Pollution Contingency Plan of March 
8,1990 (4OCFR300). 

This decision is based on the Administrative Record of the New York State Department of 
Environmental Conservation (NYSDEC) for the Cornell University Radiation Disposal Site 
inactive hazardous waste disposal site and upon public input to the Proposed Remedial ActionPlan 
(PRAP) presented by the NYSDEC. A listing of the documents included as a part of the 
Administrative Record is included in Appendix B of the ROD. 

Assessment of the Site 

Actual or threatened release of hazardous waste constituents from this site, if not addressed 
by implementing the response action selected in this ROD, presents a current or potential 
significant threat to the environment. 

Deseriotion of Selected Remedy 

Based on the results of the Remedial InvestigationlFeasibility Study (Rl/FS) for the Comell 
University Radiation Disposal Site and the criteria identified for evaluation of alternatives, the 
NYSDEC has selected Alternative 2, containment of the waste and collection and treatment of 
contaminated groundwater. The components of the remedy are as follows: 

1. A remedial design program to verify the components of the conceptual design and provide 
the details necessary for the construction, operation and maintenance, andmonitoring of the 
remedial program. Any uncertainties identified during the RVFS and SRI will be resolved. 

2. Operation and maintenance of the existing IRM cap. This includes any necessary upgrades 
to meet current or future performance criteria. 

3. Soil-bentonite slurry wall around the waste mass, keyed into fractured shale bedrock. 



4. Vertical grout curtain under the slurry wall that seals the fractured shale zone and any 
transitional zones down to the top of the relatively impermeable competent bedrock. 

5. Piezometers inside and outside of the sluny wall to monitor its performance. 
6 .  Operation and maintenance of the groundwater IRM collection and treatment +stems. 
7. Natural attenuation and monitoring of the plume. 

While no current threat to drinking water supplies exists, a groundwater recovery and 
treatment system has been installed and will be operated to capture and treat contaminated 
groundwater that exceeds drinking water standards and prevent further movement of contaminants 
to the south past Snyder Road. A small portion of the groundwater plume south of Snyder Road 
containing concentrations of paradioxane at levels above groundwater guidance values and also 
containing tritium at low levels below drinking water standards will not be captured by the 
groundwater recovery system. This portion of the plume will be allowed to naturally attenuate . A 
groundwater and surface water monitoring program will be implemented to evaluate the 
effectiveness of the source and plume containment measures and to monitor the progress of natural 
attenuation of the plume. Institutional controls, including deed notification of the presence of 
contamination on the Comell University property, will be implemented. Additional land use 
limitations and restrictions will be implemented as needed. 

New York State Deoartment of Health Acceotance 

The New York State Department of Health concurs with the remedy selected for this site as 
being protective of human health. 

Declaration 

The selected remedy is protective of human health and the environment, complies with State 
and Federal requirements that are legally applicable or relevant and appropriate to the remedial action 
to the extent practicable, and is cost effective. This remedy utilizes permanent solutions and 
alternative treatment or resource recovery technologies, to the maximum extent practicable, and 
satisfies the preference for remedies that reduce toxicity, mobility, or volume as a principal element. 

Division of Environmental &mediation 
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RECORD of DECISION 

Cornell University Radiation Disposal Site 
Lansing, Tompkins County, New York 

Site No. 755001 
March 2002 

SECTION 1: SUMMARY OF TEE RECORD OF DECISION 

The New York State Department of Environmental Conservation (NYSDEC) in consultation with 
the New York State Department of Health (NYSDOH) has selected a remedy to address the 
significant threat to the environment created by the presence of hazardous waste at the Cornell 
University Rad'ition Disposal Site 0 s ) .  As more fully described in Sections 3 and 4 of this 
document, landtilling operations kom the late 1950s through 1978 have resulted in the disposal of 
hazardous wastes, including solvents and radionuclidecontaminated materials, at the site, some of 
which have migrated from the site to surrounding areas, including site groundwater and surface 
water. These disposal activities have resulted in a significant environmental threat associated with 
the release of con taminants to shallow groundwater and associated surfm water. 

The primary environmental threat and contaminant of concern at the site is paradiome (also known 
as 1,4-dioxane), a common laboratory solvent used in radiological research. Paradiome has been 
found in site groundwater and surface water at levels exceeding New York State regulatory guidance 
values. Radionuclides have also been detected at the site, though at generally low concentrations. 
The primary radioisotope of concern is tritium, which has been found in site groundwater at levels 
exceeding area background levels, but well below any health-based or environmental groundwater 
or drinking water standards. 

In order to eliminate or mitigate the significant threat to the environment that the hazardous waste 
disposed at the site has caused, the NYSDEC has selected Alternative 2, containment of th e waste 
and collection and treatment of contaminated groundwater. The components of the remedy are as 
follows: 

1. A remedial design program to verify the components of the conceptual design and provide 
the details necessary for the construction, operation and maintenance, and monitoring of the 
remedial program. -Any uncertainties identked during the R3/FS and SRI will be resolved. 

2. Operation admaintenance of the existing IRh4 cap. This includes any necessary upgrades 
to meet current or future performance criteria. 

Cmndl U o i v a l y  Radiation Disposal Site, ID N u m b  755001 
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3. Soil-bentonite sluny wall around the waste mass, keyed into f m t m d  shale bedrock. 
4. Vertical grout curtain under the slurry wall that seals the h t u r e d  shale zone and any 

transitional zones down to the top of the relatively impermeable competent bedrock. 
5. Piezometers inside and outside of the sluny wall to monitor its performance. 
6. Operation and maintenance of the groundwater IRM collection and treatment systems. 
7. Natural attenuation and monitoring of the plume. 

The recommended alternative involves the installation of a vertical subsurface bamer wall (sluny 
wall) around the perimeter of the radiation disposal area, and a vertical, subsurface grout curtain, at 
depth, to seal off the fktured shale bedrock around the site perimeter. A slurry wall is an 
impermeable, vertical wall installed h m  the ground surface to the top of bedrock; a grout curtain 
is a method of off bedrock by injecting a cement grout into the fractures of the rock. The 
existing site cap will be maintained to eliminate direct contact with the waste materials and reduce 
percolation of surface water through the waste. 

While no cumnt threat to drinking water supplies exists, a groundwater recovery and treatment 
system has been installed and will be operated to capture and treat contaminated groundwater that 
exceeds drinking water standards and prevent fkther movement of contaminants to the south past 
Snyder Road. A small portion of the groundwater plume south of Snyder Road containing 
concentrations of paradiome at levels above groundwater guidance values and also containing 
tritium at low levels below drinking water standards will not be captured by the groundwater 
recovery system. This portion of the plume will be allowed to naturally attenuate. A groundwater 
and s h e  water monitoring system will be developed to evaluate the effectiveness of the source 
and plume containment measures and to monitor the progress of nah~al attenuation of the plume. 
Institutional controls, including deed notification of the presence of contamination on the Cornell 

University property, will be implemented. Additional land use limitations and restrictions will be 
implemented as needed. 

The selected remedy, discussed in detail in Section 7 of this document, is intended to attain the 
remediationgoals selected for this site in Section 6 ofthis Record of Decision (ROD), in conformity 
with applicable standards, criteria, and guidance (SCGs). 

Certain actions, known as Interim Remedial Measures (IRMs), have been undertaken at the Cornell 
Radiation Disposal Site (RDS) in response to the threat identified above. IRMs are conducted at 
sites when a soure of contamination or exposure pathway can be effectively addressed before 
completion of the W S .  T h e w s  undertaken at this site included the installation of a 60-mil thick 
high densitypolyethylene (HDPE) liner ("landfill cap") overthe waste area to preclude surface water 
infiltration. The synthetic cap was covered with a soil barrier layer for protection fiomphysical and 
ultraviolet (sunlight) damage and seeded to prevent erosion. The area around the waste cell was 
graded and drains were inscalled to direct surface water away fiom the waste and cap. Additionally, 
a conveyance pipeline was installed below ground to transport groundwater fkom the RDS to the 
adjacent Cornell University Chemical Disposal Site (CDS) groundwater treatment facility located 
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approximately one-third mile to the southeast. The site has been fully fenced and gated to prevent 
humans and wildlife from entering the waste area. This work was completed in September 1996. 

A work plan for the implementation of a groundwater recovery IRM was approved by the NYSDEC 
in August 1998. Recovery wells have been installed along the north side of Snyder Road, 
downgradient of the disposal area. These wells will collect contaminated groundwater and convey 
it, via the previously installed pipeline, to the Comell University CDS facility for treatment and 
discharge. The necessary modifications tothe existing treatment plant are complete and performance 
testing of the system is underway. Start up of the system is anticipated in early 2002. 

The remedy selected for this site and discussed in various sections of this ROD incorporates the 
completed capping and groundwater IRMs into the final remedy. 

SECTION 2: SITE LOCATION AND DESCRIPTION 

The RDS is located north of Snyder Road in the Town of Lansii, Tompkins County, New York. . 
The site location is shown on Figure 1. The RDS is a approximately 2-acre (290 feet by 300 feet) 
inactive low level radioactive waste landfill. The site is surrounded by an 8- foot high chain link 
fence topped with three strands of barbed wire. Two gates near the perimeter of the site are used to 
control access. Initial entry is through a locked twenty-foot sliding gate along Snyder Road. A 
single lane dirt road leads h m  this gate'at Snyder Road 350 feet north to the site. Direct access to 
the site area is restricted by the site fence and a second locked gate. 

All lands immediately adjacent to the site are owned by Cornell University. Directly to the northand 
northeast are wooded, undeveloped lands containing several areas ofNYSDECdesignated wetlands. 
In this area and to the northwest are two sets of experimental ponds managed by Cornell's 
Department of Soil, Crop, and Atmospheric Sciences for research purposes. Approximately one-half 
mile to the south of the RDS are the runways of the Tompkins County Airport, the closest 
commercial facility. Along the southeast and southwest boundaries of the site are additional 
undeveloped fields used by Comell University for research purposes. 

Approximately one-thirdmile to the southeast ofthe RDS is Comell University's Chemical Disposal 
Site (CDS). Between 1962 and 1977, Comell operated the CDS as a landfill for the disposal of 
chemical wastes fkom university laboratories. The site is closed and capped Site groundwater is 
recovered and treated throu&. an on-site treatment facility. 

The RDS is located approximately 3 miles from Cayuga Lake at an elevation of 1120 feet above 
mean sealevel. Water bodies within the vicinity of the RDS eventuallv flow into Cavwa Lake. The 
investigation area is rolling in nature, with themRDs located on a icnoil. The site isadyacent to two 
surface water drainage ways. To the east is an intermittent stream that flows under Snyder Road and 
across the Tompkins County Airport property. This stream is fed by amau-made pond at the eastern 
edge of the investigation area A second drainage ditch runs west along Snyder Road and then 
crosses under the road to the airport property. 
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The nearest downgradient residential well used for drinking waterpurposes is located on Bush Lane, 
approximately 5,200 feet west-southwest from the site. 

SECTION 3: SITE HISTORY 

The RDS was operational from the late 1950's through June 1978 in accordance with regulations in 
effect at the time. Low level radioactive waste, generated by radiological research, was buried in 
tenches excavated at the site. Wastes included the carcasses of animals that were placed in drums 
and boxes and then buried Contaminated laboratory materials were also disposed. Additionally, 
vials containing'%ocktailsW of chemical solvents (e.g., toluene, alcohols, paradioxane, naphthalene, 
and xylene) used in the scintillation process (i.e., the process used to count or measure radioactive 
emissions) were also disposed at the site. 

The estimated maximum volume of waste material is 38,667 cubic yards, of which approximately 
9,400 cubic yards is comprised of low level radioactive waste. Based on available records, it was 
calculated that as of January 1993, approximately 1.1 curies of carbon-145.5 curies of tritium, 12 
millicuries of strontium-90, 95 millicuries of cesium-137, and lesser amounts of other isotopes 
remained at the site. The chart below shows the radio-isotope activity remaining in the RDS, based 
on radioactive decay. 

1 Isotope 
-- 

I Half-Life 1 January 1993 h a n u a z 0 0 1  L n u a r v  1 2002 

I Tritium CH-3) 1 12.3 vears (14 1 5.5 Curies (Cfi 1 3.5 Ci I iii c i  -1 

Note: Amillicurie is equivalent to o n e - l i ~ ~ d t h  (10") of of curie. 

Carbon 14 ((2-14) 

Seontium 90 (Sr-90) 

Cesium 137 (Cs-137) 

To put these activity values in perspective, the tritiumactivity (amount of radiation) currently present 
in the Cornell RDS is less than half of the activitv found in self-luminous exit siens routinelv used . - 
in commercial, industrial, and public buildings. 

5730 y 

29.1 y 

30.1 y 

33: Remedial and Rermlatorv History 

Initial disposal of waste at the site was permitted in 1956 under a non-specific exemption license 
from the Atomic Energy Commission. Subsequently (in 1963), the New York State Department of 
Health became the regulatory authority for such facilities. Operation of the site is currently regulated 
by the New York State Department of Environmental Conservation under Title 6 of the New York 
Code of Rules and Regulations (6 NYCRR), Part 380 series (for the management of radioactive 

- - - 

1.1 Curies (Ci) 

12 Millicuries (mCi) 

95 Miiicuries (mCi) 
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1.1 Ci 

9.9 mCi 

79 mCi 

1.1 Ci 

9.7 mCi 

77 mCi 



materials), the 6 NYCRR part 370 series (for the management of hazardous waste ), and 6 NYCRR 
Part 360 (for the management of solid wastes). The site is listed on the New York State Registry of 
Inactive Hazardous Waste Disposal Sites as Site Code 755001. Remedial activities at the site are 
b e i i  conducted pursuant to an Order on Consent with Comell University (see Section 5 - 
Enforcement Status). 

Investigations conducted at the site prior to the Remedial Investigation include the following: 

. 1974 to Present NYS Environmental Radiation Surveillance Program - sampling of surface 
water and homeowner well water by NYSDOH and NYSDEC . 1984 Preliminary Investigation - groundwater sampling . 1994 Preliminary Environmental Assessment - groundwater, soils, and surface water 
sampling; radiation surveys; and, risk assessment . 1995 Assessment of Scintillation Fluid Compounds - characteristics of materials disposed 
at the RDS . 1996 Sampling and Analysis Report - groundwater and surface water sampling . 1996 to 2000 Biological Monitoring Program - sampling and survey of various biota 

SECTION 4: SITE CONTAMINATION 

To evaluate the contamination c resent at the site and to evaluate alternatives to address the . 
significant threat to human health a d o r  the environment posed by the presence of hazardous waste, 
Comell University has conducted a Remedial InvestigationEeasibility Study (RZ/FS). 

4.1: Summarv of the Remedial Investi~ation 

The purpose of the Remedial Investigation (lU) was to define the nature and extent of any 
contamination resulting from previous activities at the site. Based on the results of several previous 
studies, the investigative activities focused on groundwater and surface water as the routes of 
potential exposure. Figure 2 show the general site layout and sampling locations. 

The RI was conducted by Comell University in two phases, the first Remedial Investigation and a 
Supplemental Remedial Investigation (SRI). The first phase field work was conducted between 
October 1995 and December 1996 and the Supplemental RI field work between June and December 
1997. Results of these studies are presented in two reports: 

Remedial Investigation Report 
Comell University Radiation Disposal Site 
Lansing, New York 
August 1997 
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Supplemental Remedial Investigation 
Comell University Radiation Disposal Site 
Lansing, New York 
February 1999 

The RI and SRI included the following tasks: 

. Installation of numerous soil borings and groundwater monitoring wells in soil and bedrock. 

. Sampling of soil, vegetation, sediment, surface water, and groundwater. 

. Pump test and geotechuical tests to determine physical and hydraulic properties of soil and 
bedrock. 

. Water well surveys to determine the presence of receptors. 

Along with previous investigations, the RI and SRI described above, and annual monitoringrequired 
by NYSDEC for regulatory purposes, there have been 30 separate sampling events (fkomDecember 
1993 through December 2001) for groundwater and surface water conducted at the site. These 
include sampling at 35 groundwater locations and 42 surface water locations. Monitoring of the site 
continues. 

To determine which media contain contamination at levels of concern, the RI analytical data was 
compared to environmental Standards, Criteria, and Guidance values (SCGs). Groundwater, 
drinking water and surface water SCGs identified for the Comell Radiation Disposal Site are based 
onNYSDEC Ambient Water Quality Standards and Guidance Values and Part 5 of New York State 
Sanitary Code. For soils, NYSDEC TAGM 4046 provides soil cleanup guidelines for the protection 
of groundwater, background conditions, and health-based exposure scenarios. In addition, for soils, 
site specific background concentration levels can be considered for certain classes of contaminants. 
Guidance values for evaluating contamhation in sediments are provided by the NYSDEC 
"Technical Guidance for Screenina Contaminated Sediments". Radionuclide levels were also 
compared with applicable ambient water quality standards and were additionally compared with 
background and historical radionuclide concentration levels determined through analysis of off-site - 
wells-and surface water sampling points. 

Additionally, consultants for Comell produced a Baseline Human Health Risk Assessment 
(TjHHRA) in February 1999. The BHHRA was designed to evaluate potential human health risks 
associated with existing exposures to contaminants at the RDS. 

Based on the RI and SRI results, in comparison to the SCGs and potential environmental exposure 
mutes, certain areas and media of the site require remediation. These are summarized below. More 
complete information can be found in the fi and SRI reports. 
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Chemical concentrations are reported in parts per billion @pb). Radionuclide concentrations, in 
water, are generally reported as picocuriesniter @C/L). For comparisonpurposes, where applicable, 
SCGs are provided for each medium. (See Table 1). 

4.1.1 Site Geolow and Hvdro~eology 

Two geologic units underlie the RDS: the overburden consisting of soil and glacial till deposits, and 
shale bedrock. The bedrock is shallow, generally within 12 feet of the surface. The bedrock can 
be further characterized by a shallow, highly fractured zone and a deeper zone of more competent 
rock. A thin transitional zone exists between the upper h t u r e d  rock and the lower competent 
bedrock. The primary zone of groundwater flow is in the interface area composed of the lower 
overburden/till and the upper hchxed zone of bedrock. Groundwater also is found in the till and 
competent rock zones, though flow is minor compared to the interface zone. 

The direction of flow is westerly in the till/overt,urden, southwesterly in the interface zone, and west 
southwest in the competent M o c k .  The flow direction for the interface zone is shown on Figure 
3. 

4.1.2 Nature of Contamination: 

As described in the RI and SRI reports, groundwater and surface water samples were collected at the 
site to characterize the nature and extent of contamination. The main categories of contaminants 
which exceed their SCGs are volatile organic compounds (VOCs) and radionuclides. Specifically, 
the following were identified as contaminants of concern: 

. paradioxane WOC) . dichloroethene (Voc) . benzene 0'0'7 . tritium (radionuclide) . strontium (radionuclide) 

Paradioxane is the most widespread and persistent volatile contaminant found in the groundwater 
and surface water. Tritium is the most prevalent radionuclide found associated with the site. 

4.1.3 Extent of Contamination 

Table 1 summarizes the extent of contamination for the con taminants of concernin groundwater and 
surface water and compares the data with the SCGs for the site. The following are the media of 
concern which were investigated and a summary of the findings of the investigation. . 
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Groundwater 

The primary zone of groundwater migration from the site is through the interface area composed of 
the lower overburdenhill and the uvwr frachlred zone of bedrock. While groundwater is also found 
in the till and deeper, competent rick zones, the flow is minor cornparedto the interface zone. 

The direction of flow is westerly in the tillloverburden, southwesterly in the interface zone, and west 
southwest in the competent bedrock. Thus, groundwater from the site travels from the waste cell 
area, southwest across Snyder Road, in the direction of the Tompkins County Airport. 

Paradioxane is the primary con taminant of concern at the RDS due to the frequency of detections 
and the concentrations found in groundwater. Paradioxane is present in concentrations in excess of 
the guidance value of 50 ppb in anumber of groundwater wells downpdient of the site. Of the 35 
monitoring points used in this and previous investigations, 16 have exhibitedparadioxane above the 
guidance value. The highest concentrations and greatest lkquency of detectionshave k e n  observed 
in locations close to the waste cell and in interface wells (wells completed in the lower tilllupper 
fractured bedrock), the primary route for groundwater migration from the site. The highest 
concentration of paradioxane detected was 12,000 ppb found in well RDS-1 WS in September 1997. 
The main mass of the paradioxane plume (estimated at 92% of the total mass ) is located north of 
Snyder Road, on Cornell University propeay. Of the wells installed south of Snyder Road, only one 
location, RDS-13WS on the Tompkins County Airport property, has consistently shown 
concentrations above the 50 ppb guidance value. Figure 4 shows the distribution of paradioxaue in 
groundwater. The contours on the Figure indicate the areas of concentrations greater than 50 ppb, 
including a small portion on the airport property. The groundwater IRM will capture and treat that 
portion of the plume located north of Snyder Road. 

Dichloroethene @CE) and benzene were also detected in groundwater downgradient of the site, 
though in much lower concentration and frequency of detection compared to paradioxane. DCE 
was detected at a maximum concentration of 12.6 ppb (compared to the standard of 5 ppb) in 2 of 
35 wells. Benzene was detected in concentrations up to 6 ppb (compared to the standard of 0.7 ppb) 
in 3 of 35 wells. Observations of DCE and benzene were confined to downgradient areas north of 
Snyder Road and do not extend off-site to the airport property. 

Tritium and strontium-90 have been observed in groundwater downgmdient of the site in 
concentrations in excess of background levels. Tritium is the most widespread of the radionuclides 
detected. For purposes of discussion, the concentrations of tritium and strontium are compared to 
background levels measured from the surrounding area (unaffected by the site) as well as drinking 
water standards set by the State and Federal regulations. Tritium is elevated above background in 
most interface wells located north of Snyder Road and at three locations on the airport property 
(RDS-1 lINT/WS,RDS-13WS, andRDS-14WS. Concentrations oftritium foundrange from below 
background to 13,200 picocuiesfliter (PC&). Twelve of the 35 wells sampled show levels above 
the background concentration of 300 PC&. Tritium concentrations above the drinking water 
standard of 20,000 pC& have not been observed at any locations. 

Corndl Univmuy Bndintim Disposnl Site, ID Nllmbcr 755001 
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Strontium-90 was found in concentrations above the background level of 2.28 pC& in three wells 
(RDS-1WS RDS-2WS, and RDS8WS), located immediately adjacent and downgradient of the 
disposal area In two of the wells (RDS-1 WS and RDS-2WS), concentrations were in excess of the 
drihng water standard of 8 pC5, with a maximum detection of 16.63 PC&. No detection of 
strontium above background levels or drinking water standards were noted south of Snyder Road. 

Given the time since the original disposal, the declining radio-isotope activities, and the presence 
ofthe cap installed in 1996, concentrations of radionuclides in groundwater are expected to steadily 
decliie. -The radionuclide plume will, however, also be cap& by the groundwater collection 
IRM. 

Figure 5 shows the distribution of tritium and strontium concentrations above background in the 
groundwater. 

A well survey was conducted during the Supplemental Remedial Investigation to identify users of 
groundwater in the site area Four residential wells and one commercial well, for the Nutritional and 
Environmental Analytical Services (NEAS), were found within one mile and generally downgradient 
of the site. Two of the closest residential wells on Bush Lane (approximately 5,200 feet from the 
site) were sampled and found to be t ke  of paradioxane or other contaminants of concern. The 
closest groundwater user to the site was the NEAS facility well located approximately 3,200 feet 
southwest and directly downgradient of the site. The well was sampled in September and December 
of 1997 and January and March of 1998. The December 1997 event detected paradioxane at 23 pub. 
In the previous and subsequent sampling events, paradioxane was not detected. As a Zhe 
NEAS well was taken out of senrice following the December 1997 sampling and the facility was put - . . 

on the public water system. 

Surface Water 

Surface water in the vicinity of the site flows from northeast to southwest through culverts and 
ditches. The surface water drains into two tributaries of Twin Glens Creek and enters Cayuga Lake 
approximately 3 miles from the site. Figure 6 shows the pathways of surface water flow from the 
site. 

Pmadioxane is also the primary contaminant of concern in the surface water. Paradioxane has been 
detected in drainage ditches north of Snyder Road and in surface water and wetland seeps on the 
airport property. The greatest concentrations observed were 505 ppb and 300 ppb at the SW-7 and 
7E location, respectively, on the airport property. Only 5 locations, of the 42 routinely sampled, 
have ever had detections greater than the 50 ppb guidance value for paradioxane. The detections in 
surface water on the airport are likely due to surface discharges of groundwater from the shallow 
aquifer on site. Occurrences of higher concentrations of paradioxane correlate well to seasonal 
periods of high groundwater elevation. Surface water sampliig locations and contaminant 
distribution are shown in Figure 7. 
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Surface water at SW-30 has been sampled 26 times since January 1995. SW-30 is located at the 
outlet of Twin Glens Creek approximately 2.9 miles downstream fiom the RDS. Paradioxane was 
detected in three sampling events in that time. In the ninth sampling event, in December 1997, 
paradioxane was detected at an estimated concentration of 25 ugA (estimated because the 
concentration was less than the required reporting limit but higher than the analytical method 
detection limit). In December 1998, paradioxane was detected at 11 ug/l but a second duplicate 
sample taken at the same time and location and analyzed did not detect paradioxane. Similarly, 
another detection of 19 ugfl was found in June 1999 but again not detected in the contimatory 
duplicate sample. A detection of 1 ug/l (estimated concentration) was noted in March 200 1. The 
surface water guidance value for paradioxane is 50 ugk A sampling location, upstream of SW-30, 
SW-31, has been sampled 25 times, generally during the same event as SW-30. SW-31 is located 
near North Tr iphmer  Road approximately 1.8 miles downstream fiomthe RDS. SW-3 1 has never 
had a detection of paradioxane. 

Given the low frequency of detections, the low concentrations (below surface water and drinking 
water standards), and the nondetects in upstream samples, it is difficult to attribute the 
contamination noted in SW-30 to the site. As noted previously, paradioxane is a common industrial 
contaminant and has beenassociated withanti-fireeze compounds firomautomobiles and deicing fiom 
compounds used at airports. The stream passes through the airport, along and under various 
highways, through a.manufacturing company's water retaining pond, and through mixed residential 
and commercial neighborhoods on its three mile journey to the lake. Paradioxane has also been 
found in other surface water bodies not associated with the RDS in at least one location upstream 
of the CDS. For purposes of the Remedial Investigation and remedy selection, the sporadic 
detections at SW-30 are considered to be anomalous and not representative of releases h m  the site. 

4.2 Interim Remedial Measures: 

Interim Remedial Measures (IRMs) are conducted at sites when a source of contamination or 
exposure pathway can be effectively addressed before completion of the RWS. 

In September 1996, a capping IRM was completed at the site. The RDS was cleared of vegetation. 
The mulched vegetation and fill materials were used to smooth and regrade the area. A 60-mil thick, 
high densitypolyethylene (HDPE) liner wasplaced overthe site to reduce infiltration ofprecipitation 
through the waste material and conveying contaminants to the groundwater and surface water. The 
liner also precludes any physical contact by humans or wildlife with the waste material. The liner 
is covered by a protective layer of soil b guard against physical damage and prevent deterioration 
of the synthetic material from ultraviolet radiation h m  sunlight. To prevent trespassers and wildlife 
from entering the site, an 8-foot chain link fence topped with barbed wire was installed around the 
perimeter of the site. A conveyance pipeline was installed below ground level to transport 
contaminated water fiom the RDS to the adjacent Comell University Chemical Disposal Site 
groundwater treatment plant, approximately one-third mile to the southeast. Electrical service was 
installed at the site. Additionally, a subsurface tile drain investigation was conducted to determine 
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the presence of any agricultural field drains that may provide apreferential path for water migration. 
Rudimentary drains were found and plugged. 

A groundwater IRM has been implemented at the RDS. A technical work plan for a Groundwater 
IRM was approwd by NYSDEC in August 1998 and the design of the system was completed in the 
fall of 2000. The IRM consists of a series of groundwater recovery wells along the north side of 
Snyder Road, downgradient of the RDS disposal area. This alignment will capture virhdy all of 
the paradioxane with concentrations in excess of the cleanup goal of 50 ppb as well as a significant 
portion of the tritium plume that is above background concentrations. The water will be pumped 
via the conveyance line installed previously to the CDS treatment plant for treatment and discharge. 
Construction of the recovery wells and modifications to the existing CDS treatment plant are 
complete. Performance testing of the treatment system is underway. Stat up of the system is 
planned for early 2002. The plume area to the south of Snyder Road, not captured by this IRM, 
would be the subject of natural attenuation and radioactive decay and undergo routine monitoring, 
as discussed elsewhere in this plan. 

4 3  Summarv of Human Exaosure Pathwavs: 

This section describes the types of human exposures that may present added health risks to persons 
at or around the site. A more detailed discussion of the health risks can be found in the Baseline 
Human Health Risk Assessment (BHHRA) report. 

Comell produced a Baseline Human Health Risk Assessment (BHHRA) in February 1999. The 
BHHRA was designed to evaluate potential human health risks associated with existing exposures 
to con taminants at the RDS. This work supplemented the risk assessment performed in 1994 as part 
of the Preliminary Environmental Assessment. That work concluded that risks associated with the 
site, in its unremediated state, were well below levels of concern. 

An exposure pathway is how an individual may come into contact with a con taminant. The five 
elements of an exposure pathway are 1) the source of contamination; 2) the environmental media and 
transport mechanisms; 3) the point of exposure; 4) the route of exposure; and 5) the receptor 
population. These elements of an exposure pathway may be based on p a s  present, or future events. 

A completed exposure pathway is one that has all five factors present. The presence of a completed 
pathway does not mean populations have been exposed; it just gives an indication that the potential - - 
for such exposure exists.-NO known e x p o s k t o  waste materials or contaminants have been 
identified at the site. For evaluation purposes, the only pathway determined to be complete at the 
site is the surface water pathway. Groundwater is not a completed pathway as no receptors have 
been identified and no drinking water wells are contaminated. The NEAS facility well located 
approximately 3,200 feet southwest and directly downgradient of the site did indicate paradioxane 
at low levels in December 1997. However, previous and subsequent sampling events did not detect 
the contaminant. The December 1997 result is not considered to be representative of con taminant 
conditions in groundwater at that location. As aprecaution, the NEAS well was taken out of senice 
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following the December 1997 sampling and the facility was put on the public water system. The 
direct physical exposure pathway has been e l i i t e d  by the capping IRM completed in 1996. 

Under the current land use and environmental conditions at the site, the BHHRA identified three 
groups of potential receptors that could be exposed to site contaminants through contaminated 
surface water: 

occasional area users such as trespassers, researchers, hunters, and maintenance workers . Tompkins County Airport workers 
residents living near surface water drainage from the RDS 

Cancer risk estimates were calculated for the three groups identified. The cancer risk refers to the 
probability that an individual in a specific population could develop cancer from site-related 
exposures, in this case, to paradiome, tritium, or strontium-90. The risk calculations indicate that 
exposure (via any route such as ingestion, inhalation, dennal contact, etc.) to the RDS contaminants 
in surface water do not pose ahurnan cancer threat greater than the USEPA target cancer risk of one 
in one million (sometimes represented as 1x106). 

As a conservative measure, the BHHRA also evaluated risks for populations using well water and 
residents using water fiom Cayuga Lake for drinking, though no evidence exists of any potential 
exposures to these populations. Results of the evaluation indicate no unacceptable risk to the 
populations. 

Radiological dose estimates for the RDS were calculated and compared to naturally occurring and 
man-made backnround sources ofradiation. Results indicate that the anuual radiation dose exuected 
h m  potential exposure to RDS radionuclides is well below the average radiation dose receked by 
U.S. residents from other sources. The value calculated was approximately 40,000 times less than 
the allowable exposure limit of 25 milliremlyear established in NYS regulations for LLRW (or Low- 
Level Radioactive Waste) disposal sites. 

SECTION 5: ENFORCEMENT STATUS 

Potentially Responsible Parties (PRPs) are those who may be legally liable for contamination at a 
site. This may include past or present owners and operators, waste generators, and haulers. 

The NYSDEC and Comell University entered into an Order on Consent (Index # A7-033395-08) 
in August 1996. The Order obligates Comell University to implement a full remedial program. 
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SECTION 6: SUMMARY OF THE REMEDIATION GOALS 

Goals for the remedial program have been established through the remedy selection process stated 
in 6 NYCRR Part 375-1.10. The overall remedial goal is to meet all Standards, Criteria And 
Guidance (SCGs) and be protective of human health and the environment. At a minimum, the 
remedy selected should eliminate or mitigate all significant threats to public health andlor the 
environment presented by the hazardous waste disposed at the site through the proper application 
of scientific and engineering principles. 

The goals selected for this site are: 

Eliminate, to the extent practicable, off-site migration of groundwater and surface water that 
do not attain NYSDEC Standards, Criteria And Guidance (SCGs) values. 

~liminatk, to the extent practicable, human and environmental expo- to radionuclides. 

Eliminate, to the extent practicable, the exceedance of applicable environmental quality 
standards related to releases of contaminants to the waters of the state. 

a . .  . 
Mumme the generation of new radioactive and mixed wastes (radioactive and hazardous) 
during the remediation process. 

Isolate and contain, to the maximum extent practicable, the radioactive and hazardous 
wastes. 

SECTION 7: SN 

The selected remedy must be protective of human health and the environment, be cost effective, 
comply with other-statutory iaw and utilize permanent solutions, alternative technologies or 
resource recovery technologies to the maximum extent practicable. Potential remedial alternatives 
for the Comell Radiation Disposal Site were identified, screened and evaluated in the report entitled 
Radiation DisposaI Site Feasibility Study Report, CorneIZ University, Laming, New York, dated 
February 1,1999. 

A summary of the detailed analysis follows. As presented below, the time to implement reflects only 
the time required to implement the capital construction portion of the remedy, and does not include 
the time required to design the remedy, procure contracts for design and construction or to negotiate 
with responsible parties for implementation of the remedy. 
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7.1: Descriation of Remedial Alternatives 

The potential remedies are intended to address containment and isolation of waste m a t e s ,  and 
control and treatment of surface water and groundwater at the site. The alternatives develo~ed 
(Alternatives 1,2,3,5, and 6) for detailed ev&ation include a No Further Action alternative, kvo 
conventional landfill containment alternatives, a containment option involving new landfill 
construction, and a waste removal and disposal option. Alternative 4 was developed in the early 
stages of alternative evaluation and was intended to be a combination of containment and source 
&oval technologies, including the sealing of the bottom of the landfill. As discussed in the 
Feasibility Study, this alternative was removed h m  the detailed evaluation of altematives. The 
bottom sealing option was determined to be difficult to implement (due to the nature of the waste 
materials) and of uncertain effectiveness. Because Alternative 4 did not provide any greater 
protection or effectiveness than Alternative 2, it was dropped from further analysis. 

All alternatives incorporate the Groundwater IRM as an integral part of the overall remedial 
aategy. This IRM was discussed in detail in Section 4.2. The capital costs associated with 
construction of the 1996 Capping IRM and the new Groundwater IRM are not included in the costs 
presented below. 

All alternatives also incorporate the natural attenuation of the groundwater plume in the area South 
of Snvder Road. As discussed in Section 4. this   or ti on of the ~ lume  contains a relativelv small - 
mass of con taminants relative to the area nor& of &e road and ~en'erallv exhibits concentrati&s that 
are already below the drinking water guidance value of 50 pp60r par&oxane. The tritium portion 
ofthe plume south of the road is wen below any a~~hcable  concentration standards. Once the source - - -  
of co&mination is cut off by the Groundwater IRM wells to the north of the road, the plume 
concentrations will naturally be reduced by attenuation and radioactive decay. Given the absence 
of receptors (i.e, there are no active drinking water wells witbin the plume) and the low initial 
concentrations, this option is considered protective of the public health and environment. 

Institutional controls are also an integral part of all the alternatives evaluated. These will include a 
formal filing and recording of declarations and notifications to any potential purchasers of the 
Cornell University property of the contaminaton present on the property. The notification will 
indicate that an existing hazardous waste remedial program, under the authority of the New York 
State Department of Environmental Conservation, is ongoing to address on-site and off-site 
contamination Additional land use limitations and restrictions will be negotiated with the property 
owners as needed 

The altematives do not specifically call for active remediationor treatment of affected surface water. 
The correlation of high groundwater elevations and flow direction with observed concentrations of - - 
paradioxane in the surface water seeps on the airport property indicate a connection to the observed 
groundwater plume, i.e, a small amount of shallow groundwater is discharging to the surface of the 
ground on the airport. The existing cap on the landtill already precludes direct runoff fiom the site 
waste to surface water bodies. Capture of groundwater via the groundwater IRM system and the 



enhancement of groundwater containment viathe evaluatedtechnologies (slurry wall, grout curtain, 
and source area groundwater collection) will effectively cut off the source of contaminated 
groundwater and will mitigate the surface water problem in the drainage ditches and surface seeps 
on the airport property. 

The costs presented for each alternative include capital costs for construction and operation and 
maintenance costs. The costs are estimated over a 30 year period, for engineering cost development 
purposes only; operation, maintenance, and monito$g activities will continue for as long as 
necessary. The operation and maintenance costs for all the alternatives, including the No Further 
Action alternative, are relatively high. This is due to the extensive monitoring and sampling 
(including costly analysis for both radioactive and hazardous waste parameters) required under the 
various regulatory programs that apply to the site. 

The Time to Implemenr listed is the time needed for capital construction of the alternative. 

Alternative 1: 

groundwater collection interim remedial measure. 

The No Further Action alternative is evaluated as a procedural requirement and as a basis for 
comparison. It requires continued monitoring only. This alternative would leave the site in its 
present condition and would not provide any additional protection to human health or the 
environment beyond that provided for by the capping IRM and the groundwater IRM. 

Alternative 1 includes: 

8. Oneration and maintenance of the IRM can. . A 

9. Operation and maintenance of the groundwater IRM collection and treatment systems. 
10. Natural attenuation of the groundwater plume south of Snyder Road. 
1 1. Long-term monitoring of &oundwater i d  d a c e  water. - 

Toral Present Worth Cost: $5,826,000 
Capital COSC $ 0 
Annual O&M . $ 379,000 
Time to Implement I year 

Alternative 2: 

Containment with s l u m  wall and =out curtain, eroundwater collection. treatment. and 
discharge. natural attenuation. 
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Alternative 2 involves implementing the following: 

1. Operation and maintenance of the IRM cap. 
2. Operation and maintenance of the groundwater IRM collection and treatment systems. 
3. Soil-bentonite slurry wall around the RDS, keyed in to the shale bedrock. 
4. Vertical grout curtain under the slurry wall that seals the fractured shale bedrock to the top 

of the ukdmxl, competent rock 
5. Natural attenuation of the groundwater plume south of Snyder Road. 
6. Long-term groundwater and surface water monitoring. 

Total Present Worth Cost: $ 6,904,000 
Capital Cost: % 2,784,000 
Annual O&M: (Years 1-1 0) $399,000 

(Years 11-20) $210,000 
(Years 21-30) $15,000 

Time to Implement 2 years 

Alternative 3: 

Containment with s lum wall. source-area eroundwater collection. treatment. and dischame, 
natural attenuation. 

Alternative 3 is similar to Alternative 2 except that it provides for collection and treatment of 
contaminated water from inside the waste cell (in addition to the water outside the cell through the 
groundwater IRM), thus, allowing the elimination of the grout curtain. The alternative includes: 

1. Operation and maintenance of the JRh4 cap. 
2. Operation and maintenance of the groundwater IRM collection and treatment systems. 
3. Soil-bentonite sluny wall around the RDS, keyed in to the shale bedrock. 
4. Installation and operation of source area groundwater collection wells, with subsequent 

treatment of source water at the CDS treatment plant. 
5. Natural attenuation of the groundwater plume south of Snyder Road. 
6. Long-term groundwater and surface water monitoring. 

Total Present Worth Cost: $ 6,974,000 
Capital Cost: $ 1,627,000 
Annual O&M: (Years 1-1 0) $485,000 

WS 11 -20) $279,000 
(Years 21-30) $96,000 

Time to Implement 2 years 
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Alternative 5: 

Excavation of source area and off-site disnosal. moundwater collection, treatment. and 
dischaae, natural attenuation. 

Altemative 5 involves the removal and off-site disposal of the waste mass. The containment as~ects 
of the other alternatives (slurry wall, grout curt& IRM cap) are not included. The collectih of 
groundwater through the groundwater IRM system is retained. Specifically, the alternative includes: 

1. Operation and maintenance of the groundwater IRM collection and treatment systems. 

2. Excavation, staging, characterization, and segregation of the contents of the RDS waste 
mass. 

3. Transportation and disposal of the excavated wastes at an off-site facility. 
4. Treatment of groundwater recovered during excavation process. 
5. Natural attenuation of the groundwater plume south of Snyder Road. 
6.  Long-term groundwater and surface water monitoring for 20 years. 

Total Present Worth Cost: 
Capital Cost: 
Annual O W :  

Time to Implement 

Alternative 6: 

$l548O7,OOO 
$l51,151,000 

(Years 1-1 0) $366,000 
Pears 11-20) $1 75,000 

2 years 

Excavation of source area and on-site diiwsal. moundwater collection. treatment. and 
dischame. natural attenuation. 

Alternative 6 involves the construction of a new, mixed waste containment cell on Cornell 
University property in an area near the existing RDS site. This cell would be constructed pursuant 
to applicable regulations for the establishment of new disposal fac'iities for both hazardous wastes 
and low-level radioactive wastes. 

1. Operation and maintenance of the groundwater IRM collection and treatment systems. 
2. Construction of a new mixed waste containment cell. 
3. Excavation, staging, characterization, and segregation of the contents of the RDS waste 

mass. 
4. Transportation and disposal of the excavated wastes in the new facility. 
5. Treatment of groundwater recovered during excavation process. 
6. Natural attenuation of the groundwater plume south of Snyder Road. 
7. Long-tenn groundwater and surface water monitoring. 
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Total Present Worth Cost: 
Capital Cost: 
Annual O&M: 

Time to Implement 

$ 28,975,000 
$24,791,000 

(Years 1-1 0) $403,000 
(Years 11 -20) $190,000 
(Years 21 -30) $59,000 

2 years 

7 3  Evaluation of Remedial Alternatives 

The criteria used to compare the potential remedial alternatives are defined in the regulation that 
directs the remediation of inactive hazardous waste sites in New York State (6 NYCRR Part 375). 
For each of the criteria, a brief description is provided, followed by an evaluation of the alternatives 
against that criterion. A detailed discussion of the evaluation criteria and comparative analysis is 
included in the Feasibility Study. 

The first two evaluation criteria are termed threshold criteria and must be satisfied in order 
for an alternative to be considered for selection. 

1. Com~liance with New York State Standards. Criteria.and Guidance (SCW. Compliance with 
SCGs addresses whether or not a remedy will meet applicable environmental laws, regulations, 
standards, and guidance. 

Alternative 1, No Further Action, will not achieve all of the Remedial Action Objectives and will 
not achieve the chemicaVaction/location specific SCGs, due to the lack of full containment of the 
waste materials. All of the other alternatives fully contain or remove the waste mass, thus allowing 
all SCGs to be met. 

Health and the Environmen 2. Protection of Human t. This criterion is an overall evaluation of each 
alternative's ability to protect public health and the environment. To satisfy this criterion, an 
alternative must do the following: 

. reduce exposure to con taminants to acceptable levels after remediation . reduce the magnitude of residual public health risk (based on excess cancer risk) after 
remediation . reduce environmental risks to acceptable levels after remediation 

Based on the results of the RI and SRI and the Baseline Human Health Risk Assessment performed 
at the site, al l  of the alternatives are considered to be protective of the public health and the 
environment due to the implementation of the capping and groundwater collection IRMs at the site. 
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The cap precludes exposure to the waste materials and the groundwater IRM will collect 
contaminated groundwater that exceeds the drinking water standards. Thus, on a technical scoring 
basis, the alternatives are equal. 

On a relative basis, however, Alternative 1 is the least protective due to its lack of complete 
containment of the waste, thus the potential for future contaminant migration is increased. The 
containment alternatives (2 ,3, and 6) achieve a higher level of protectiveness due to containment 
of the waste mass. Alternative 5 could be considered to be the most protective, as the waste will be 
removed entirely from the site. 

The next five "primary balancing criteria" are used to compare the positive and negative 
aspects of each of the remedial strategies. 

3. Short-term Effectiveness. The potential short-term adverse impacts of the remedial action upon 
the community, the workers, and the environment during the construction andlor implementation are 
evaluated. The length of time needed to achieve theremedial objectives is also estimated and 
compared against the other alternatives. 

There are no known short-term risks associated with the implementation of Alternative 1. 
Alternative 2 and 3 are similar in short-term effectiveness. Construction of these two would pose 
a low amount of risk to workers, the public, and the environment. Slurry wall and grout curtain 
construction will be done in areas outside the waste mass, thus no mobilization of contaminants is 
anticipated. Alternative 3 poses a higher risk in construction and operation due to the need to install 
wells through highly contaminated areas and collect, transport, and treat highly contaminated source 

- 

area water. Source area removal may also mobilize contaminants from the waste mass which are 
currently in equilibrium and not in the existing groundwater plume. 

Alternatives 5 and 6 present a high degree of short-term risk due to the engineering difficulties 
associated with excavation of the waste mass. Due to the variable nature of the waste, effective 
controls on the release of radioactive and hazardous materials to the air, surface water, and 
groundwater during construction would be diEcult to implement. Handling and repackaging of the 
wastes in containers acceptable for transport or reburial in a new cell will provide enormous 
potential for human and environmental exposure. The presence of animal carcasses and laboratory 
materials in the fill would pose great physical and biological risk to workers. Transport of the mixed 
wastes, whether to a nearby new landfill cell, or a great distance to an existing, permitted disposal 
facility, poses additional risks to this community and others. 

The length of time needed to meet the Remedial Action Objectives will be somewhat determined 
by the results of continuedmonitoring ofthe groundwater plume south of Snyder Road. Preliminary 
estimates are that it will take approximately 8 years of pumping for paradioxane concentrations to 
be reduced to below guidance value levels in the area noah of Snyder Road For the area south of 
Snyder Road, it is estimated that it will take approximately 20 years for levels to be naturally 
attenuated to concentrations less than 50 ppb. This time h e  can be applied to all alternatives. 
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Actual remedial constructionestimates are approximately 1 year for Alternative 1 and approximately 
2 years for Alternatives 2,3,5, and 6. The time to comvlete the construction of Alternative 6 does 
nit include the time needed to complete the permitting-and siting process for the new cell. 

4. Lone-term Effectiveness and Permanence. This criterion evaluates the long-term effectiveness 
of the remedial alternatives after implementation. If wastes or treated residuals remain on site after 
the selected remedy has been implemented, the following items are evaluated: 1) the magnitude of 
the remaining risks, 2) the adequacy of the controls intended to limit the risk, and 3) the reliability 
of these controls. 

Alternative 1 has a lower potential for long-term effectiveness due to the lack of complete 
containment of the waste and the potential for future migration of contamination from the site. 
Alternatives 2 and 3 are similar in long-tenn effectiveness, though source area pumping of 
groundwater in Alternative 3 may not be as effective in controlling con taminant migration as the 
physical grout curtain barrier proposed in Alternative 2. Altemstive 6 offers a high degree of 
effectiveness as a containment measure. All the containment options are technologically reliable and 
easily monitored for performance. Again, Alternative 3 relies on source area pumping to provide 
a measure of isolation for the highly contaminated groundwater within the waste disposal area and 
may not be as reliable as physical barriers. Alternative 5 offers the highest degree of effectiveness 
and reliability as the waste is removed entirely (though the groundwater plume will remain to be 
treated and monitored). 

5. R-. Preference is givento alternatives that permanently 
and significantly reduce the toxicity, mobility or volume of the wastes at the site. 

A remedial alternative that is permanent typically incorporates destruction, separation, treatment, 
solidification, or fixation such that the hazardous charactexistics of the waste are changed or 
mitigated. For radioactive materials, no such readily applied technologies are currently available. 
At best, the mobility of the waste can be controlled (that is, isolated or otherwise contained) and the 
volume of wastes produced during remediation can be controlled. 

For all alternatives, the mobility and toxicity of the groundwater will be reduced through the 
collection and treatment of contaminated groundwater. Alte.mative 1 controls mobility the least, 
Alternative 2 and 6 are essentially equivalent in containment effectiveness. Alternative 3 has a 
lower mobility factor than the other containment options, but offers a reduction in toxicity as it will 
collect and treat more highly contaminated water fiom the source area, thus reducing the 
concentration of contaminants collected by the groundwater IRM system. Relative to the site 
property, Alternative 5, as a removal and off-site disposal option, offers the highest site reductions 
in toxicity and mobility. 

In terms of minimizing the creation of new waste duringthe wnstruction, the Groundwater IRM was 
specifically designed to comprehensively collect hazardous waste con taminants (i.e., paradiome) 
migrating through the groundwater from the site, but also to minimize the wllection of 
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radionuclidecontaminated groundwater, whichwould require costly treatment and special handling. 
As discussed in Section 4, the moundwater area most im~acted bv radionuclides. other than tritim -, 
is confined to the area &mediately downgradient of the waste kus .  Pump test and groundwater 
flow analyses were conducted during the design to model the reaction of the aquifer and develop 
a design that would effectively capture the tritium and paradioxane plumes but avoid mobilizing 
additional radioactive constituents (such a strontium) that are not currently migrating off-site. 

Alternative 1 is the option that creates the least amount of new mixed wastes which have to be 
managed. Alternative 2 creates the least waste for the containment options. Due to the active 
pumping of highly contaminated water, Alternative 3 may mobilize radionuclides that may require 
special treatment and handlii. The excavation of wastes in Alternatives 5 and 6 would generate 
significant amounts of new wastes to be handled. These wastes include groundwater (and associated 
wastes b m  treatment) from -g operations and surface water runoff collected during 
construction. The transport and re-disposal requirements would dictate a significant increase in the 
total volume of radioactive and hazardous materials. For example, the disposal and retrieval 
requirements of the new cell would require the waste tobe consolidated, stabilized, and repackaged. 
Likewise, the bnsport regulations for both alternatives would require the waste to be 
stabilized/repackaged prior to movement. 

6. Im~lernentabililx. The technical and administrative feasibility of implementing each alternative 
are evaluated. Technical feasibility includes the dif&dties associated with the construction and the 
abiity to monitor the effectiveness of the remedy. For adrrrrmstra . . 

tive feasibility, the availability of 
the necessary personnel and material is evaluated along with potential acuities in obtaining 
specific operating approvals, access for construction, etc.. 

Alternative 1 is easily implementable. Alternative 2 also poses no significant technical 
implementation problems. The slurry wall and gout curtain technologies are routinely installed, 
effective, and the necessary expertise and material for construction are readily available. The 
implementation of Alternative 3 presents some difficulties due to the installation of source area 
recovery wells into a highly contaminated area. The actual installation of the wells could be 
problematic due to the nature of the fill and provisions must be made for the handling of highly 
contaminated water. Alternatives 5 and 6 are considered very difficult to implement. Excavation 
of the waste in both alternatives will pose extreme engineering and handling difficulties due to the 
highly variable and uncertain nature of the waste. As discussed in Sections 3. Short-term 
Effectiveness and 5. Reduction of Toxicitv. Mobilitv or Volume, above, disturbance of the waste 
mass will potentidy mobilize contaminants, present hazardous to workers and the surrounding 
community, and generate asignificant increase in waste volume. Comprehensive temponuy storage, 
handling, and treatment facilities will be needed to properly chanrcterize and prepare the waste for 
each scenario. For Alternative 6, the technical suitability of nearby land for the creation of a new 
low-level radioactive waste site is unknown. 

From an administrative implementability standpoint, finding off-site disposal facilities with suitable 
capacity and permits for the waste (Alternative 5) will be difficult. A stated above, the construction 
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of a new disposal cell (Alternative 6) poses additional difficulties. Rigorous technical siting and 
permitting requirements exist for the construction of low-level radioactive waste and hazardous 
waste landfills. The time and investigations required tomeet these regulations will be extensive. The 
suitability of the Comell University property or other surrounding lands for a new cell is unknown. 
There are no known permitting or regulatory impediments to implementation of the other 
alternatives. 

7. Qg. Capital and operation and maintenance costs are estimated for each alternative and 
compared on a present worth basis. Although cost is the last balancing criterion evaluated, where 
two or more alternatives have met the requirements of the remaining criteria, cost effectiveness can 
be used as the basis for the final decision. The costs for each alternative are presented in Table 2. 

Alternative 1 is the least costly option. Of the containment options, Alternative 2 is the least costly. 
Alternative 5 is the most expensive due to disposal costs associated with the large volume of 
radioactive and hazardous waste to be transported to an off-site facility. 

This final criterion is considered a modifying criterion and is taken into account after 
evaluating those above. It  is evaluated after public comments on the Proposed Remedial 
Action Plan have been received. 

8. Communif, Accernce - Concerns of the community regarding the RVFS reports and the 
Proposed Remedial Action Plan have been evaluated. Written comments were received primarily 
from members of the Tompkins County Environmental Management Council, the Tompkins County 
Water Resource Council, and a locally based environmental information company. No written 
comments were received from other local residents, businesses, or municipalities. The comments 
concerned the extent of investigation of surface water and groundwater, the potential impacts and 
benefits of the creation of a new waste disposal facility, or the complete removal of the waste from 
the site. The "Responsiveness Summary" included as Appendix A presents the public comments 
received and the Department's response to the collcems raised. 

SECTION 8: SUMMARY OF THE SELECTED REMEDY 

Based upon the results of the RVFS, and the evaluation presented in Section 7, Comell University 
is proposing Alternative 2 as the remedy for this site. The NYSDEC and NYSDOH are in 
agreement with this remedy selection. Given the nature and extent of contamination and site 
conditions, this remedy meets or exceeds the requirements for the remediation of inactive hazardous 
waste sites under the regulatory programs applicable to the site. 

Alternative 2 provides for the conventional containment of the RDS source area with a combination 
of sluny wall, vertical grout curtain, and the previously installed landfill cap; collection and 
treatment of contaminated groundwater north of Snyder Road (the area where groundwater 
con taminant levels exceed the cleanup standard of 50 ppb for paradioxane); and, natural attenuation 
and monitoring for the remainder of the groundwater plume. The alternative does not specifically 
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call for active remediation or treatment of affected surface water. The correlation of high 
groundwater elevations and flow direction with observed concentrations of paradioxane in the 
surface water seeps on the airport property indicate aconnection tothe observed groundwater plume, 
i.e, a small amount of shallow groundwater is discharging to the surface of the ground on the airport. 
The existing cap on the landfill already precludes direct runoff from the site waste to surface water 
bodies. Capture of groundwater via the groundwater IRM system and the enhancement of 
groundwater containment via the evaluated technologies (slurry wall, grout curtain, and source area 
groundwater collection) wiIl effectively cut off the source of contaminated mundwater and will 
&tigate the surface water problem in thk drainage ditches and surface seeps on the airport property. 
Figure 8 presents a conceptual plan of the selected remedy. 

This selection is based upon the detailed evaluation of the five remedial alternatives developed for 
the site. These included a No Further Action altemstive, two conventional landfill containment 
alternatives, a containment option involving new landtill construction, and a waste removal and 
disposal option. 

With the exception of the no further action alternative, each of the alternatives will comply with the 
threshold criteria. The no further action altemative was thus determined to be unable to accomplish 
the remedial goals for the site. 

With respect to the majority of the balancing criteria, there were significant differences between the 
conventional containment alternatives (Alternatives 2 and 3) and the removaVcontainment 
alternatives (Alternatives 5 and 6). 

Alternatives 2 and 3 are similar in short-term effectiveness. Construction of these two would pose 
the least amount of risk to workers, the public, and the environment. Alternative 3 poses a slightly 
higher risk due to the need to collect, transport, and treat highly contaminated s o w  area water. 
Alternatives 5 and 6 present a high degree of short-term risk due to the engineering difliculties 
associated with excavation of the waste mass. Due to the variable nature of the waste, effective 
controls on the release of radioactive and hazardous materials during construction will be difficult 
to implement. The presence of animal carcasses and laboratow &als in the fill will pose great 
physical and biological risk to workers. Transport of mixed wastes poses an additional risk 

Alternatives 2,3, and 6 represent equivalent high levels of long-term effectiveness and permanence. 
Alternative 5 is considered more effective and permanent due to the removal of the waste mass; 
however, management of the groundwater plume will remain as with the other alternatives. 

Alternatives 2,3, and 6 will reduce, to a similar degree, the mobility of wastes due to functionally 
equivalent containment technologies. Alternative 5 will remove the waste, thus reducing the 
mobility of the wastes relative to the site to the greatest degree. Alternatives 5 and 6, however, will 
significantly increase the volumes of mixed wastes produced during the remedial construction 
process. The excavation, staging, and characterization process, along with dewatering operations, 
will generate large volumes of material that would have to be managed as hazardous wastes. 
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Alternative 3 will also produce increased volumes of mixed waste due to source area removal of 
highly contaminated water. 

The implementability of Alternative 2 is considered very high. The technologies proposed are 
effective and routinely constructed. The shallow depth to bedrock and the transition &om hctured 
rock to relatively impermeable bedrock is conducive to the conventional containment technology 
proposed. Alternative 3 is considered slightly less implementable due to the inherent difficulties of 
installation of source area wells into highly contaminated areas. Alternatives 5 and 6 are considered 
difficult to implement. Excavation of the waste will pose extreme engineering and handling 
diff~culties due to the nature of the waste. Finding off-site disposal facilities with suitable capacity 
and permits for the waste (Alternative 5) will be difficult. The construction of a new disposal cell 
(Alternative 6) poses additional difficulties. Rigorous technical siting and permitting requirements 
exist for the construction of low-level radioactive waste and hazardous waste landfills. The time 
and investigations required to meet these regulations will be extensive. The suitability of the Cornell 
University property or other surrounding lands for a new cell is unknown. 

Alternative 2 is the least costly of the alternatives retained. Alternative 5 is the most costly due to 
the expense of waste handling and off-site transport and disposal of the waste. 

The detailed elements of the selected remedy are as follows: 

1. A remedial design program to verify the components of the conceptual design and provide 
the details necessary for the construction, operation and maintenance, and monitoring of the 
remedial program. -Any uncertainties idenked during the RVFS and SRI will be reiolved. 

2. Operation and maintenance of the existing IRM cap. This includes any necessary upgrades 
to meet current or future performance criteria. 

3. Installation of a soil-bentonite slurry wall around the waste mass, keyed into itactwed shale 
bedrock. 

4. Installation of avertical grout curtainunder the slurry wall that seals the kactmed shale zone 
and any traasitional zones down to the top of the relatively impermeable competent bedrock. 

5. Installation of piezometers inside and outside of the slurry wall to monitor its performance. 
6. Operation and maintenance of the groundwater IRM collection and treatment systems. 
7. Natural attenuation and monitoring of the plume. 

The estimated total present worth cost to implement Alternative 2 is $6,904,000. The capital cost 
to construct the remedy is estimated to be $2,784,000. The operation and maintenance activities 
include groundwater and surface water sampliing and analysis on a quarterly and annual basis, 
groundwater IRM performance monitoring, plume attenuation monitoring and modeling, and costs 
associated with the operation of the moundwater treatment system. The monitorina costs are 
relatively high and the-activities extens&e due t ~ t h e v a r i o u s r e g u i a t o ~ ~ r o ~  (radioa&ve waste, 
hazardous waste, solid waste) that apply to the site. The costs are projected in 10 year periods, with - .  

the years 1-10 costing $399,000 per y-&, years 11-20 costing $210,000 per year, &d costs dropping 
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off to maintenance levels of $15,000 per year once groundwater concentrations decrease in the off- 
site plume. 

As the remedy results in untreated hazardous waste remaining at the site, a long term monitoring 
program will be instituted. A groundwater and surface water monitoring network will be developed 
to document mitigation of groundwater movement from the landfill, evaluate surface water 
conditions, and to monitor the progress of the natural attenuation of the groundwater plume. This 
program will determine the overall effectiveness of the containment system and the groundwater 
collection system. A contingency plan will be developed to implement more active remedial 
measures should the plume not attenuate as expected. Institutional controls will also be 
implemented. These will include a formal filing and recording of declarations and notifications to 
any potential purchasers of the Cornell University property of the contamination present . The 
notifications will also indicate that an existing hazardous waste remedial program, under the 
authority of the New York State Department of Environmental Conservation, is ongoing to address 
on-site and off-site con tamination. Additional land use limitations and restrictions will be negotiated 
with the property owners as needed. 

SECTION 9: HIGHLIGHTS OF COMMUNITY PARTICIPATION 

As part ofthe remedial investigative and remedy selection process, anumber of Citizen Participation 
activities were undertaken in an effort to inform and educate the public about conditions at the site 
andthe potential remedial alternatives. The fo~owingpublicparticiptionactivitieswer conducted: 

Repositories for documents pertaining to the site were established. 
A mailing list was established which includes nearby property owners, local political 
officials, media and other interested parties. 
Cornell University periodically prepared and distributed a newsletter describii activities 
at the site. 
Cornell University and NYSDEC conducted and attended numerous small group meetings 
with local officials and other private interested parties. 
An internet website providing information about the site was established. 
Fact Sheets presenting the Proposed Remedial Action Plan and anuouncing the public 
participation opportunities were mailed to those parties on the mailing list. 
A 60-day comment period was held from Apd 13,2001 to June 13,2001 to provide an 
opportunity for public participation in the remedy selection process. 
Public meetings were held in the Ithaca area on April 26, 2001 and May 15,2001. The 
meetings were to present the results of the FS, to describe the remedial alternatives, to 
present the preferred remedial alternative identified in the Proposed Remedial Action Plan, 
and to answer auestions from the ~ublic. 
A ~es~onsivenkss Summary has been prepared to address comments received during the 
public comment period and at the public meetings. 
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Table 1 
Nature and Extent of Contamination 

Groundwater Volatile and 
Semi-volatile 
Organic 
Compounds 
(vOCs/SvoCs) 

Paradioxane ND to 12,000 ppb 16 of 35 50 PPb 

1,2-Dichloroethene ND to 12.6 ppb 2 of 35 5 P P ~  

I Benzene I ND to6ppb 1 3of35 

Radionuclides Tritium Less than background 12 of 35 20,000 
to 13,200 / 300 

p i ~ ~ ~ ~ ~ i e s f l i t e r  (PC.&) Pen 
Strontium-90 Less than background 2 of 35 812.28 

to 16.63 
picocurieSniter 

PCL 

Surface Volatile and 
Water Semi-volatile 

Organic 
Compounds 

Paradioxane ND to 505 ppb 5 of 42 50 P P ~  

Note: SCG denotes Standards, Criteria, and Guidance from various sources including NYS Class GA 
groundwater standards, NYSDOH standards for drinking water supplies, and federal drinking water 
standards. 

BKG denotes background levels of radionuclides derived fiom site investigation sampling and analysis. 
For tritium, the 300 pCA background level represents the upper activity range of tritium found in 
background locations in areas unaffected by the site. 
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Table 2 
Remedial Alternative Costs 

( Alternative 1- No Further Action I $0 

Remedial Alternative Capital Cost 

Alternative 2 - Containment 
variation w/grout curtain 

$2,784,000 

Alternative 3 - Containment 
variation wlsource area pumping 

I 
- 

Alternative 6 - Waste removaliNew $24,791,000 
cell construction option 

$1,627,000 

Alternative 5 - Waste removal/off- 
site disposal option 
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FIGURE 1 

SITE LOCATION 
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FIGURE 3 

GROUNDWATER FLOW DIRECTION 
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FIGURE 4 

EXTENT OF PARADIOXANE 

ABOVE 50 PPB IN GROUNDWATER 
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FIGURE 5 

EXTENT OF TRITIUM and STRONTIUM 

ABOVE BACKGROUND in GROUNDWATER 
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FIGURE 6 

SURFACE WATER 

DRAINAGE PATHWAYS 
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FIGURE 7 

SURFACE WATER SAMPLING RESULTS 
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FIGURE 8 

CONCEPTUAL PLAN 

SELECTED REMEDIAL ALTERNA'ITVE 
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RJISPONS~NESS SUMMARY 

proposed~ RemeqiaI Action Plan 

Cornell Unive Rddiation Disposal Site 
*ompkins County 

The Proposed Radiation Disposal Site was 
prepared by theNew York State (NYSDEC) and issued 
for pubic comment on April the preferred remedy for the site, 
summarized the other reasons for choosing the proposed 
remedy. 

The detailed elements of the proposed edy are as follows: + 
1. A remedial design program c4mponents of the conceptual design and provide 

the details necessary for the co on, o r  and maintenance, and monitoring of the 
remedial program. Any unc iden ed during the RVFS and SRI will be resolved. 

2. Operation and maintenance sting cap. This includes any necessary upgrades 
to meet current or future perf0 

3. Soil-bentonite sluny wall s, keyed into fractured shale bedrock. 
4. Vertical grout curtain that seals the fiactwed shale zone and any 

transitional zones impermeable competent bedrock. 
5. Piezometers inside and outsi wall to monitor its performance. 
6. Operationand collection and treatment systems. 
7. Natural attenuation and monit 

a groundwater recovery and treatment 
system has been installed and will treat contaminated groundwater that 
exceeds drinking water standards of contaminants to the south past 
Snyder Road. A small of Snyder Road containing 
concentrations of values and also containing 
tritium at low by the groundwater 
recovery 

The current groundwater and moqoring network ivill be used and upgraded to 
document mitigation of evaluate surface water conditions, 
and to monitor the of the low level groundwater plume. This 
program will containment system and the groundwater 

to implement more active remedial 
Institutional controls will also be 
of declarations and notifications to 



any potential purchasers of the Comell of the contamination present. The 
notifications will also indicate that an dous waste remedial momam. under the - - ,  

authority of the New York State Dep Conservation, is ongoing to address 
on-site and off-site contamination, and restrictions will benegotiated 

I I 
- 

with the property owners as needed. 

Public Particivalion Activities I ~ 
The PRAP was prepared by of Environmental Conservation 
(NYSDEC) and announced vi ent 1) sent to over 500 addresses on the site 
mailing list, articles in the loc s of the complete P U P  to local 
officials and interested partie ens, businesses, local, state and 
federal governmental agencies, anizations. A 6-y comment period 
was established from April 13, 30-day comment period was 
extended after a request for ounty Environmental Management 
Council. Public meetings Ithaca, NY on April 26,2001 
and May 15,2001. The meetings inc officials on the results of the 
Remedial Investigation and Feasibility sedremedy. Themeetings 
provided an oppormnity for the public to ,and provide comment 
on the proposed plan. The Record for this site. 
Written comments were also received the public comment 
period. 

Document repositories were the public opportunity to review technical 
documents. These Library in Ithaca, the Lansing Village Hall 
in Lansing, the in Ithaca, and the NYSDEC office in 
Albany. 

NYSDEC and Comell University participated in a number of small group 
meetings during the course of the the public comment period for the PRAP. 
These included several meetings Environmental Management Council. 

Comell University also 
Reports on the produced mually since 1998. Cornell 
maintains a website at 
information on the site. 

Public Meeting Comments 

The following are comments received NYSDEC response. 
Where possible, comments of a 

Comment 1: Are there any exi to people along Snyder Road? Are there 
any active from the site? 



Response 1 : No known human exp 

lete pathway of exposure as no receptors have 

Health Risk Assessment completed in 1999, 
receptors from surface water contamination 

noted in ditches and see evaluation of risk 

assessment indicate n 

Annual estimates of radiation received in the vicinity of the RDS 
are similar to that the RDS and are well below the annual 

Human Health Risk 
Assessment state, poses no unacceptable 
risk. 

Comment 2: there a potential for bio-accumulation 

Response 2: There are no known fromthe RDS. The contaminants of concern 
do not generally hav cumulation in biota. Samples of 

taken during the Remedial Investigation 
indicated that level downgradient of the site were less or 
similar to locations 

Comell University has biological monitoring of the site area since 
1996. Results ofthe macroinvertebrate communities do not 
indicate any site 

Comment 3: What is the 1 of gr[water contamination in the deeper bedrock 
aquifer. Are wells to the n rth and northeast affected by the site? Has the 
groundwater in th area to e north of the site been adequately investigated? 

Response 3: At the meeting, the exten of the undwater plumes of paradioxane and tritium 
were discussed using ma and o display materials. 

The primary route of co from the site is through the shallow, 
hctured bedrock zone. flow and highest concentration of 
con taminants is is to the southwest. The 
competent bedrock has very little groundwater flow and low 
concentrations of the The highest concentrations noted in the 
competent rock were fo d dire adjacent to the waste cell and were just above - 1  iU* 



Comment 4: 

the 50 ug/l guidance 
shallow wells in the generally orders of 
magnitude higher. targeted the 
shallow zone. 
continue to be 
system. 

A number of groundwater onito g wells were installed north and northeast of the 
RDS site and the adjacen CDS si . The number and type of wells installed were 
adequate to determine fun+ conditions in that direction. Given the 
groundwater flow directi ns not during the investigations and in subsequent 
monitoring and review of eresult of analysis of the monitoring wells, the RDS site 
is not impacting areas to e north d northeast of the disposal cell. 

well, what is the 
been collected and at what 

Response 4: The Nutritional and ytical Services (NEAS) facility well is 
located approximate the site in the airport industrial and 
commercial area The 1 50 feet deep and was used for drinking 
water. The well was September 1997 to June 1998. The 

paradioxane at an estimated concentration 
ent and the subsequent events did not 
protective measure, the well was taken out of 

ing and the facility hooked up to the 
public water supply 

well is Wcul t  to ascertain. The 
ologic source of the water is unknown. 

The fact that the reproducible leads one to question its 
validity. Paradioxane is industrial contaminant and has been associated 
with anti-freeze com automobiles and deicing compounds used at 
airports. Proximityto operations may explain the source 

contamination at depth in wells located 
RDS may not be the source. 

Comment 5: Has the various times of the year to 

have on the sampling results? 

Response 5: Groundwater and and is being monitored at various times 
throughout the plan calls for quarterly sampling; the 
timing and fall and is designed to sample the 



g~oundwater at *ads 
subsurface and in relati 1, climatic conditions in 

groundwater and surface 

indications that the co 
higher during periods o dwater elevation. 

Comment6: University Master thesis by Wayne Jeffs 
artesian conditions. A correlation 

was made 
or not this had been taken into 

Response 6: Artesian conditions in the aquifer have been noted in the area 
. In that area, very shallow 
surface water seeps. Some of 

s of surface water guidance values. 
Artesian conditi immediate vicinity of the waste 
disposal cell, however, al gradients exist h m  the shallow, weathered 

Comment 'l: its assessment of groundwater flow without 
een carried out? 

Response 7: RDS and the adjacent CDS 
wells (35 well locations) have 
assess groundwater flow and 

and other geotecbnical tests have been 
hydraulic properties of soil and bedrock. 

area is well established at this point. 'While 
and the data base is ongoing, 
beginning of the Remedial 

Investigation has been are well known and 
have been used to guide ation of the Groundwater IRM recovery 
wells now in place. 

Comment 8: their review of the recent data appeared 
that a shift of contamination to the 

being done in that 
direction? 1 



Response 8: Monitoring of areas S continues on a routine basis. A 
number of wells are lo are sampled on a quarterly basis. 

on, and the concentrations of paradioxane 
vely stable since 1998. Comparisons ofthe 

the airport property from 1998 - 
nation in excess of the guidance 

Comment 9: Where does the guidance value for paradioxane come 
h m  and what is the 50 ppb guidance value for 

states (notably North Carolina at 

Response 9: Standards and guid ient water quality values that are set to protect 
the state's waters. according to scientific procedures set in 
regulation in Title 6 o Rules and Regulations Part 702. A standard 
is a value that has been and placed into regulation. Standards for 
surface water and gro art 703 of Title 6. A guidance value 
may be used where a or group of substances has not been 
established. Some 1 into a group known as Principal Organic 
Contaminants. The value for these materials is 5 u a .  Paradioxane 

. For these chemicals 
the general organic groundwater and surface water of 50 ugA 

this category when data on the affects of a 
humans is lacking or inconclusive. As data 

e value for paradioxane. In essence, that 
egory similar to NY's principal organic 
, that the analytical methodology approved 

ones for paradioxane is unable to detect 
concentrations less , the defacto standard is higher than 7 ugfl. 

has been designed conservatively to 
as possible. Though the permitted 
0 ugA, performance testing of the 
ugil will be achievable. 

Comment 10: 
edged it may be from deicing 

stated that a neighbor's well smelled of 

es near the Equine Research Center had 
t hm no longer used the water from 

the water was contaminated from 



Response 10: Solvent smells in drainag pathwa s h m  the RDS have not been noted during any 
of the investigations cond cted at e site. The concern about the neighbors' well 
will be forwarded to the 1 cal heal department for follow-up. I :  

uine Drug Research Facility on Warren Drive 
RDS due to the groundwater flow directions 
Remedial Investigation. Two wells were 
The facility is now served by the public water 

elevation monitoring point in the 
low dataindicates that these wells 

estigation completed in 1999, Comell 
commercial well survey of the 

ized direction of groundwater 
out more than 500 letters to homes and 

residential wells and one 
on Bush Lane and one on al well is approximately 

NEAS well previously 
1s were sampled. No 

eparhnent of Health 
sin the area for radionuclides since 1974 

results h m  this samp used to establish background conditions for 

John Anderson of the Health Department offered to sample any 
residential wells if that their wells were contaminated. 

comment 1l:What was the extent of sampkg a lon l~ohawk~oad  in the vicinity of sample SW-l? 

Response 1 1 : S W- 1 is a samplin ad to the east of the Comell KDS and 
CDS sites. At the Mohawk Road is built of fill directly 

wetland area near the p in t  where 
the road. The location is designed to monitor 

arison to downgradient locations 
drainage system as the RDS site. 

s since 1993. In March 1997, paradioxane 
was detected at an e . In June 1998, paradioxane was 

ove the surface water guidance value 
the Cornell sites and outside of the 



drainage pathway from source of the paradioxane is likely due to road 
runoff. 

Comment 12: and has the lake been 
where is the paradioxane coming from (the site, 
m the site, what is our remedy for the surface 

Response 12: Surface water at SW d 26 times since January 1995. SW-30 is 
located at the outlet o 

in that time. In the 
ninth sampling event, cted at an estimated 

1999 but again not detected 
in the con6rmatory dupli A detection of 1 ug/l (estimated concentration) 

Triphammer Road appro 
never had a detection of 

Given the low fie e low concentrations (below surface water 
upstream samples, it is 
to the site. As noted 
and has been associated 

nd, and through mixed residential and 
commercial n e ~  journey to the lake. Paradioxane has 

es not associated with the RDS (in at least 

detections at SW-30 were considered to be 
releases fiom the site. For information 

Regardless of the the paradioxane in surface water, the Baseline 
Human Health evaluate populations using well water and 
residents using Lake for drinking water as a conservative 
measure, any potential exposure to these populations. 

unacceptable risk to any of the populations 
evaluated. 



active remediation or treatment of affected 
groundwater elevations and flow direction 

with observed conc surface water seeps on the airport 
oundwater plume, i.e, a small 

surface of the ground on the 
aLready precludes direct runoff from the site 

via the groundwater IRM 
containment via the evaluated 
effectively cut off the source of 

contaminated shallow mitigate the surface water problem in the 

Comment 13: Lake Source Cooling 

and onehalfmiles 
les fiom the Bolton 

Point intake. 

Comment 14: the Tompkins County Environmental 
on the Duke University radioactive 
disparities between the Duke site 

Response 14: At the meeting, the N Y S  manager indicated he was unaware of the 
Duke University site, but up. The details of the Duke site and a 
comparison to the RDS Attachment 3 of this responsiveness 
summary. 

Comment 15: there was asignificant environmental threat 
posed by the in the N Y S  Registry of Inactive Waste 

signifies the presence of hazardous 
It was recommended that the site be 

the disposal of hazardous waste 

Response 15: The site is indeed NYS Registry of Inactive Hazardous 
Waste Disposal Sites. site when it was 
on@y placed on the was available to 
assess the significance o only threat is to potential 

the airport and ditches immediately 
ow as noted in the risk assessments, is 

oncerning the threat to the environment. 
to reclassify the site. Regardless of the 

of the site as outlined 
in the PRAP. 



Disposal, and 6, Excavation and Disposal 
in an On-site the excavation, handling, repackaging and 

cell at theRDS. There are significant 
with that effort. Section 7 of 

the dillidties associated 

Comment 16: It was noted that containment system for another NYS site, the 
Dewey Loeffel failed and allowed site contamination to 
escape. What have that the containment system 
selected will the public and the environment? 

Response 16: The Dewey Loeffel con tern consisting of a slurry wall, cap, and leachate 
collection was 1980's. The technolomused in the containment 
of contaminated edge and expertise of consultants and 

ce of such systems, particularly in the area 
since then. Site selection, proper 

e an indication of the potential 
luny wall at Loeffel did not fail; 

the existing leachate 
As a result, water 

"fix" at the site 

The geology of the to the successful implementation of a sluny 
wall. The depths are material underlying the site rapidly 

vertical gradients exist & the 
seal off hctures at depth adds 

a measure of protection ut curtains have been used successfully 
fluids through fractured rock. 

The bedrock at the grouted is not that highly htured  so a good 
ce of the grout curtain is expected. 

Comment 17: In the section of the PRAP, what is meant by 
mixed waste"? 

Response 17: "Mixed waste" is a refers to a combination of hazardous waste 
and radioactive facilities are permitted to accept mixed 
wastes and these materials are quite high. Facilities 
for either hazardous are more plentiful and the costs for 
disposal are much less. 

Comment 18: ed that the NYSDEC saw significant technical 
in siting a new disposal cell, yet we were 



with the excavation of thelwaste n$ss uresent enormous short-term risks to workers 
and the community, and e en ee;ing implementability is extremely difficult. 
Due to the nature of the & ( c d c a l s ,  animal 

containers suitable for disposal or 
and environmental expornre. 

materials to the air and 

threats to workers al communities. 
nal concerns. It should be noted that 
from the site in its unremediated state. 

rather short distance onto 
the site and disposing the community or on adjacent land dwarf 

From a regulatory per 've, fin 'ng suitable off-site disposal facilities with the 
cavacitv and vermits for d d  wa.$ would be diEcult. The construction of a new 

extensive undertaking. The technical 
new low-level radioactive waste facility 
property for such a facility is unknown. 

g excavation are prohibitive compared to 
provide no greater meamre of protection to 
completed, while posing large risks during 

the implementation of 

Comment 19: Has Cornell sites to evaluate 

paradioxane was noted as the principle 
to treat; the 

ess is a combination of ultraviolet light 
11 visited some active treatment facilities and 

spoke with treatment lities where W/oxidation systems are 
in place. The system e adjacent Chemical Disposal Site, as part of 

will effectively treat the paradioxane to 

Comment 20: What does cornell burrently Jdo with any waste generated at the University? 

Response 20: Cornell University generated waste in a number of ways, 
in accordance with No wastes are disposed in 
either the RDS these facilities have been 
closed since the 1970's: 



Comment 21: for the remediation? 

Response 21: Cornell University party for the RDS. As such, Cornell is 
responsible for all the investigation and remediation of the site. 
Cornell and the Administrative Order on Consent in 1996 
which specifies the Cornell, including the reimbursement of state 
administrative and report reviews. The RDS site did 
receive some wastes Come11 that was S a t e d  with the State 
University of New Comell may seek some funding for 
remedial activities special budget appropriations. 

Comment 22: investigation in response to these 
to change its remedy selection 

Response 22: The NYSDEC information received from the public during 
is presented that provides specific 
would cause the remedy selection to 

be questioned, DEC will investigation. At this given the 
comprehensive extent of activities conducted by Cornell 

, it is unlikely that 
d. It should be noted that during the 

, pre-design investigation activities, including 
well installation and to verify or resolve any 
uncertainties noted in comments on the 

that call into question 
is possible the remedy could be changed. 

Wrirten Comments 

Four letters and two e-mails were the comment period. Responses to specific 
comments are offered below. 

. A letter dated June 13,2001 June 18,2001 from Frank P. Proto, Chairman 
of the Tompkins County Council. A committee of the council has 
recommended that of Alternative 6 as the preferred 
remedial option. 

Comment WRC-1: vastly slow down, not stop, con taminants from 
lidated (surficial) aquifer surrounding the site. 

is intended to capture contaminants 
is intended to diminish flow of 
fhctures beneath the site. Since it 
it does not stop downward vertical 



Response: lity, though it is extremely 
of 10J cdsec, which is 

less permeable than the surrounding soils. The 
ent groundwater at a rate 

rate. This is to avoid mobilizing 
before the additional 
are in place. Though 

the bedrock beneath the site, the grout 
1 of protection. Thm will still be a 

ontainment structures 
is greatly diminished due to the presence 

precludes infiltration of rain water and 
snow melt, thus force for the movement of water through the 
waste mass is 

Comment WRC-2: There exists the at the site other than those listed 
radiation Disposal Site: 

additional effort 
monitor those that will adversely impact 

human health an 

Response: Early in the Cornell developed alist ofpotential wastes 
our initial list of materials for which 

list can be found in the Preliminary 
list of potential scintillation compounds (the 

at the site) can be found in the RI report 
the Assessment of Scintillation Fluid 

P r e 1 ' i  Environmental Assessment, the 
subsequent monitoring looked for 

, in addition to the radionuclides and 
conductivity, temperature, dissolved 

e grew, it became apparent that the suite of 
d the list of parameters analyzed for on a 
somewhat. Table 1 only list those 

the site in concentrations of concern. 
Monitoring is in place will include periodic analysis for the 

should be noted that paradioxane is not on the 
list of chemicals r$mely a$lyzed for in the inactive hazardous waste site 
program; special ytical ethods are required for this parameter. 

Comment WRC-3: The groundwater site'is poorly characterized, indicating the 
need for water movement and flow at the site to 
belter determine the 
from the site. 

pa& an potential impacts of contamination emanating f 
I 

I 

I 



Response: extensive investigations since the 1980's. 
Assessment was completed in 1994, a 

a Supplemental Remedial Investigation 
ling has occmed on at least a quarterly 
ver 40 d a c e  water sampling points, 
s have been the subject of nearly 30 

For comparison, the average Remedial 
waste disposal site involves 

ly based on two sampling 
ogical parameters has taken 

for biological parameters 
readings have been taken 

well documented and explained in the various 

Comment WRC-4: ioxane at great distances ftomthe site suggest 
Gractures. Efforts should be made 

e of these anomalies. If so, then remedial 
measures that better ensure prevention of 
g bedrock fiactwes. 

Response: Please refer to Comment 3 and WRC-1. It is well 
documented that 

in the response to Comment 4. The 
will control the migration of 

reduction of lateral flow, and 
n the downgradient side of the waste cell. The 

of anomalous surface water 

. A lettu dated June 13,2001 June 13,2001 via fax from Barbara Ebert, 
Chair of the Environmental of the Tompkins County Environmental 
Management Council the NYDSEC to reconsider selection of 
Alternative 2 and 6 as the preferred remedy. 



Comment EMC-1: 

Response: 

Comment EMC-2: 

Response: 

w the RDS site is still an unknown. The 
existence of ve in this bedrock, which would allow the 

active and carcinogenic waste from the site, 
of Alternative 4 due to uncertainties 

involved in the s ' of the site serves as evidence that 
odd be a problem. It is inappropriate 

not attempt to completely contain these 

been adequately studied. Fractures are 
of migration for contaminants. 

, P W ,  and several responses above, the 
on is found in the shallow zone near the 

determined to be unfeasible 
due to the nature at the site, rather than due 

site. To seal off the bonom with 
drilling through the waste mass, 

difficulties discussed for 

e enormous risk of waste release and 

le containment of the waste given the site 
address vertical 

cost estimates provided for the 
in the scoring of each alternative, and the 

not been established. 

developed were established using 
s used are included 

costs of disposal for 
s 5 and 6 may actually be 

e of Duke University. 

Cost is included 
criterion in the d 

site in its unremediated 



Comment EMC-3: It is not clear th a com hensive list of toxins deposited at the site is 
known, and rm0f of hfambkd soil h m  the site would reduce the 
potential risk. 

Response: Please see the re Comment WRC-2 

Comment EMC-4: The committee is ware o toxic waste sites where a slurry wall and grout 
curtain system f h t a f d  and failed to prevent oE-site migration of 
con taminants, so e have d ubts aboutthe effectiveness ofthis "technology." 

Response: Please see the re 16 and WRC-1. 

Comment EMC-5: ractical, possible, and necessary to construct a 
ty on Cornell University land in Tompkins 
, de facto, a radioactive dump without the 

avation of the site and the construction of an 
-one that can be routinely inspected for leaks 
of human health and safety in the long term. 

Response: aim that the amount of radionuclides 
state is very low. The Baseline Human 

s that they do not currently pose a 
. The activities of radioactive 
of magnitude below those for 

LLRW disposal The potential 
health are comparatively lower as well. 

1 of safeguards required for a 

,radiological regulators are 
exposurestoworkers, the environment, 

Reasonably Achievable, 

al for exposures to the 
outweigh the vanishingly small potential 
ts current state. Therefore, creation of a 

RDS can cause 



Comment EMC-6: In addition, the to mandate more rigorous analysis and 
vicinity and along all possible out- 

Response: Please see the re Comments 7,12, and WRC- 3. 

. A letter dated June 13,2001 was June 13,2001 via fax &om Dooley Kiefer of 
niversity radiation disposal site with similar 

s on the Duke University site. The 
University project manager. The site 

The main differences are in waste quantity, 
estimated cost of mnediation, and in the waste 

s, and animal carcasses) which would 
f 36 cubic yards of radioactive waste, 

olume for RDS. This alone accounts for the 
a1 costs estimated under the removal scenarios 

osts based on areal extent rather than 
volume does not picture). The costs incurred by Duke (which 
are more recent on a per unit basis than that 
estimated for the ately adjust upward the 

, which are a regulatory 
ain the cost disparity. 

also has no intention of requiring Duke to 
plume, despite their lower standard for 

paradioxaue ingrcfmdwat$ Amther similarity and good news, for both 
sites, is that risk as essmen Derfonned indicate no unacce~table risks to the 

. An e-mail was received on Barbara Ebert, Chair of the Environmental 
Review Committee of the Management Council (EMC). 

Comment ERC-1: The e-mail had sef4 , u e F  concerning the adequacy of the proposed 
containment syste 

Response: Please see the responses t Comm ts 16 and EMC-5. i 9 
An e-mail was received on May Ebert, Chair of the Environmental Review 
Committee of the Tompkins Management Couucil (EMC). 

Comment ERC-2: The e-mail sought ditio information on the Duke University site and 
information about e use of e grout curtain and s lwy wall system at other 
sites in New York tate. , i ' I 



Response: Please see the response for Comment 16 and EMC-5 and 
Attachment 3 site. Slurry wall systems have been 

hazardous waste sites in NYS. 
solid waste landfills. 

Grout curtains ha& been sively in the construc~on industry, particularly 
in the area of dam and in the environmental field to control 
movement of water in ck. -A recent example of grouting in a field 
application is the GE Plant site in Hudson Falls, NY. Grout 
wkinjected into a series of drilled wells, with good success, 
as a means of oil through the site bedrock to the Hudson 

remedy, much like that for the RDS, that 
collection. Under appropriate site 

conditions, a grout contaminan t migration. 

. A letter dated June 13,20 1 via fax h m  Walter Hang of 
letter contained comments about the extent of 

Remedial Investigation. Mr. Hang advocates 
and supports the creation of anew 
Hang's letter are reflected in the 

Inappropriate classification of th site - pl see response to Comment 15. 
Significance of detections of con ilmna~~p ts at location SW-30 in Twin Glens Creek - please 
See the response to comm 

- 

SigniScauce of detections eto Comment 11. 
Extent of groundwater 
refer to the responses 
Creation of a new di nsestocomments 18,WRC-1,EMC-1, 
EMC-3, and EMC-5. 
Concerns over the - This issue was 
discussed in the re 



Press Coverage 

The Cornell University Radiation Dispos the subject of several articles in the local press 
during the public comment period. Thes 

. Ithaca Journal, April 23,2001 - the PRAP and sidebar on the upcoming public 
meetings. 

. Ithaca Journal, April 27,2001 - e ~ ~ r i l 2 6  public meeting and sidebar on the 
upcoming May 15 public meetin 

. Ithaca Journal, May 16,2001 - May 15 public meeting. 

. Ithaca Journal, May 24,2001 - website information on New York State 
hazardous waste sites and the comment period for the PRAP. 

. Ithaca T i e s  Newsline, June 6-1 about the site and noting the comment 
period. 

News Channel 7 of Ithaca attended the session and covered the meeting briefly in 
its evening news segment. 

Copies of the above articles are included 
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PUBLIC MEETZ~G  NOUNC CEMENT 
The NYS Department of Environmental working cooperatively with the NYS 
Department of Health, invites you to and availability session to discuss 
the Proposed Remedial Action Radiation Disposal Site. 
Representatives eom NYSDEC questions'about the site. 
Comments can be made at the comment period which 
ends June 13,2001. 

Fublic Meeting: April 2 6 , 2 r l  1 0 0  - 9:00 .P.M. 
DeWitt Mi dle Sc 001, 560 Warren Road 
Ithaca, NY 

~.:00 - 6:00 P.M and 7:00 - 9:00 P.M. 
School, 560 Warren Road 

Availability Session: May 15, 20 b1 
DeWitt 
Ithaca, NY 

Middle 



INTRODUCTION 

The New York State Dep 
Environmental Consemation ( 
consultation with the New York State 
of Health (NYSDOH) is proposing a 
address the significant threat to 
created by the presence of hazardou 
the Cornell University Radiation Dis 
(RDS). Landfilling operations from 
1950s through 1978 have resulted in the 
of hazardous wastes, including solve 
radionuclidesontaminated materials, at 

The primary environmental threat 
con taminant of concern at the site is paradio 
(also known as 1.4-dioxane), a co 
laboratory solvent used in radiological 
Paradioxane has been found in site 

groundwater or drinking water standards. 

The following remedy is proposed: I 
landfill containment by cap, slurry 
and grout curtain, 

. groundwater recovery, aeatment, 
dischige; and 

. natural attenuation and cmT 
monitoring of the untreated portio of 
the groundwater plume. 

The RDS is located north of Snyder Road in e 
Town of L d m g ,  Tompkins County, New Y k. 
The RDS is a approximately 2-acre (290 fee by 
300 feet) inactive low level radioactive 
landfill. f 
All lands immediately adjacent to the site 
owned by Cornell University. 
one-half mile to the south of 
runways of the Tompkins County Airport, 
closest commercial facility. 

Approximately one-third mile to the southeast of 
the RDS is Cornell University's Chemical 
Disposal Site (CDS). Between 1962 and 1977, 
Cornell operated the CDS as a landfill for the 
disposal of chemical wastes from university 
laboratories. The site is closed and capped. Site 
groundwater is recovered and treated through an 
on-site treatment facility. 

SITE HISTORY 

The RDS was operational from the late 1950's 
through June 1978 in accordance with regulations 
in effect at the time. Low level radioactive waste, 
generated by radiological research, was buried in 
tenches excavated at the site. Wastes included the 
carcasses of animals that were placed in dnuns 
and boxes and then buried. Contaminated 
laboratory materials were also disposed. 
Additionally, vials containing"cocktails" of 
Aemical solvents (e.g., toluene, alcohols, 
paradioxane, naphthalene, and xylene) used in the 
scintillation process (i.e., the process used to 
m t  or measure radioactive emissions) were also 
lisposed at the site. 

hitial disposal of waste at the site was permitted 
m 1956 under a non-specific exemption license 
From the Atomic Energy Commission. 
Subsequently (in 1963). the New York State 
Department of Health became the regulatory 
~uthority for such facilities. Operation of the site 
s currently regulated by the New York State 
kpartment of Environmental Conservation. 

b e  NYSDEC and Cornell University entered into 
m Order on Consent (Index # A7-033395-08) in 
Lugust 1995. The Order obligates Cornell 
Jniversity to implement a full remedial program. 

'ursuant to the Consent Order, Cornell University 
 as performed a Remedial Investigation and 
Jeasibility Study (RIIFS). The RI determined the 
ype and extent of contamination at the site. The 
:S evaluated possible remedies for that 
ontamination. The IU was conducted in two 
~hases from October 1995 through February 
999. 

'he investigations revealed the presence of 
olatile organic compounds (VOCs) and 
adionucliies in the groundwater beneath the site 
nd in surface water. Paradioxane is the primary 



contaminant of concern 
frequency of detections 
found in groundwater. Paradioxane is 
concentrations in excess of the 
50 ppb in a number of 
downgradient of the 
concentrations and greatest frequency 
detections have been observed in locations clo 
to the landfill. 

Of the radionuclides present, tritium 
strontium-90 have been observed in groundw 
downgradient of the site in concentcations 
excess of background levels. Tritium is the 
widespread of the radionuclides 
Tritium is elevated above background levels 
300 pCin in many wells north of Snyder Ro 
and at three locations on the adjacent 
property. However, tritium con 
above the drinking water standard of 20 
pC/L have not been observed at any locatio 

Strontium-90 was found in C 

the background level of 2.28 pC/L in 
groundwater wells located immediately adj 
and downgradient of the disposal area. In two 
the wells, concenfrations were in excess 
drinking water standard of 8 pC/L. No de 
of strontium above background levels 
water standards were noted south 
Road. 

Surface water in the vic 
from northeast to southwest through culverts 
ditches. The surface 
tributaries of Twin Glens Creek and e 
Cayuga Lake approximately 3 miles from 
site. Paradioxane is also the p 
contaminant of concern in the surface 
Paradioxane has been 
ditches north of Snyder 
water and wetland seeps 

To assess potential human 
exposures, Cornell University 

(BHHRA) in February 1999. The BHHRA w 
designed to evaluate potential human health ris 
associated with 

concluded that risks associated 
its wemediated state, were 
concern. 

e primary environmental threat at the site is 
sociated with surface water contamination noted 
drainage ditches and wetland seeps on the 

i w r t  property i 
RIM REMEDIAL ACTIONS 

terim Remedial Measures (IRMs) are conducted 
t sites when a source of contamination or 
xposure pathway can be effectively addressed i fore completion of the RIFS. 

September 1996, a capping IRM was completed 
the site. A &mil thick, high density 

lyethylene (HDPE) liner was placed over the 
to reduce infiltration of precipitation through 
waste material and to preclude physical contact 
humans or wildlife with the waste material. A 
veyance pipeline was installed below ground 

to transport contaminated water from the 
to the adjacent Cornell University Chemical 

ite groundwater treatment plant, 
ly one-third mile to the southeast. 

onshuction of a groundwater IRM is underway 
the RDS. The IRM consists of a series of 

water recovery wells along the noah side 
nyder Road, downgradient of the RDS 

area. This alignment wiU capture 
y all of the paradioxane with 

ns inexcess of the cleanup standard of 
well as a significant portion of the 

plume that is above background 
nkations. The water will be pumped to the 
treatment plant for treatment and discharge. 

ased upon the results of the RVFS, the NYSDEC 
proposing as the remedy for this site a 

ntainment of the RDS source area using a 
ination of slurry wall, vertical grout curtain, 
the previously installed landfill cap. The 
y also includes the collection and treatment 
ntaminated. groundwater north of Snyder 
(the area where groundwater contaminant 
xceed the cleanup standard of 50 ppb for 

oxane) and natural attenuation and 
ring for the remainder of the groundwater 

selection is based upon a detailed evaluation 
alternatives developed for the site. 

a No Further Action alternative, 



two landfill containment 
construction of a new landfill, 
removal and disposal option. 

The estimated total present 
implement the remedy is $6,904,000 
capital cost to construct the remedy is es 
to be $ 2,784,000. Avenge annual 
and maintenance costs range from $3 
the early years of intensive 
$15,000 per year once 
concentrations decqase in the off-site 
The operation and maintenance activities 
groundwater and surface water s 
analysis on a quarterly and 
groundwater IRM performance monito 
plume attenuation monitoring and modeling, 
costs associated with the operation of 
groundwater treatment system. 

YOUR O P P O R T U N ~ E S  TO I B ~  
INFORMED AND INVOLVED 

The PRAP diiusses NYSDE 
remedy to address hazardous 
contamination at the C o d  Univers 
Disposal Site. Following the co 
and public meetings, NYSDEC will 
Record of Decision outlining the State s 
selected remedy for this site. Your co 
the PRAP are impomnt to ensure 
concerns of your community are co 
NYSDEC's final decision. The 
Decision will include a summary of 
all comments received at the public 
during the public comment period. 

Document Repositories 1 

public review at the repositories listed below. 

DccumentS pertaining to the site, such as 
PRAP, RI and FS reports, are available 

NYSDEC Central Office 
Div. Of Environmental Remediition 
50 Wolf Road, Room 242 
Albany, NY 12233-7010 
518-402-9774 

the 
for 

Cornell University 
Environmental Compliance Office 
130 East H i  Plaza, 345 Pine Tree Road 
Ithaca, NY 
607-255-6572 

Lansing Village Hall 
2405 Triphammer Road 
w i g ,  NY 

Tompkins County Public Library 
312 Cayuga Street 
Ithaca, NY 

For Further Information: 

If you have any questions or comments 
concerning the proposed remedy, investigation or 
reports in the repositories, feel free to contact any 
of the following individuals. Any comments on 
the PRAF' received by June 13, 2001 will be 
included in the Record of Decision. 

Martin Brand, Project Manager 
NYS Dept. of Enviro~lental Conservation 
50 Wolf Road, Albany, NY 12233-7010 
Telephone 518-402-9774 

Dan Geraghty 
NYS Department of Health, BEE1 
Flanigan Square 
547 River Street, Room 300 
Troy, NY 12180-2216 
Telephone 518-402-7890 

Additional information on the ComeU Unive is ity Rac ltion D i d  Site cau be found on the Internet at 
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Responsiveness Summary - 1 4  omell niversity Radiation Disposal Site 

Duke University -Duke F rest Lo Level Radioactive Waste Site 1 .  
Duke University land used for the 
solvents, chemical lab wastes, and 
disposal of chemical wastes 
lab wastes. 

. operated from 1961 to 1970 . 10,000 square foot open trench dis osal are . 27 dry (above water table) trenche at dep of 14-16 feet below grade . well defined trenches with clean s il betwe . 1986 disposal of lab wastes fiom universi building . strontium main radionuclide of co cern i i 
Closed in 1970 
Capped with clay in 1985 
Gmundwater in- W7- .89 PI 
Remedial Investigation 1990-1997 docum ted pl e of paradiome extending 500 feet 
Remediation began in October 1997, com leted J uary 1998 

Petails of Remediation I I 
1985 clay cap was removed. I ~ 
Soils: 

Excavation of disposal f trench materials fiom clean inter-trench 
areas, determined visually 
Approximately 6 arnpled every 100 yards 
36 cubic yards se waste, disposed at Envirocare facility 
in Utah. 
Approximately 34 yards of soil w ~ o n t a m i m t e d  withparadio~aue, classified as industrial 
waste due to low concentrations an shipped to Laidlaw facility in South Carolina. 

Animal Carcasses: 
Due to significant water conditions, most of large animal carcasses 
had decompose were small add in plastic bags. These were 
classified as medical wastes for di ed to BFI for incineration. 

Chemical Wastes: 
Majority of chemical waste 86 dumping. This included 1,492 small lab 
containers and 3 
No mixed radioactive and 

Groundwater: 
Paradiome plume mi 500 feet downgradient fiom disposal cell. 
Confined to Duke 



Remedy selected is no action, 
in NC is 7 ugll. The state lab 
can be reported confidently) 
project (to determine clean 

Cost of Remedy I 
Total $1.3 million for all work including samplin 

Radioactive wastes cost $140,000 for di 
per yard. 

Carcasses cost $0.25 per pound for 
waste cost is S25Ipound) 

The present-worth cost of future ground ter ino f 
Cornoarison to Cornell Univenitv RD$ 

Similarities 

Periods of operation: 

Disposal method: 

Materials: 

Groundwater: 

Dz@erences 

si: 

Disposal Conditions: 

Waste Volume: 

overlap 

paradiox eplume 

1 
Comell- ettrencl 
o v e r l a p p F c k  
Dukedry 
areas betw n 27 % 

ng. The groundwater standard for paradioxane 
d detection limit (the lowest concentration that 
cleanup.limit used by ~ o r t h  Carolina for this 
ed) was 58 ugn. 

excavation, and disposal 

cubic yards, not including shipping, or $3,888 

to classification as medical waste (radioactive 

toring is not available. 

mcontained radioactive and chemical materials 
E similar 

ry solvent disposed 

igrating from site 

anaerobic conditions, into weathered bedrock, 
completely fill defined disposal area 
lbic conditions, into overburden soils, clean soil 
I-defined trenches 

le 38,667 cubic yards/9,400 rad waste, 
be handled under removal scenarios. 
mlc~own/36 yardsrad waste found. 6,000 cubic 
dled under removal scenario. 
lstes and rad wastes mixed 
3ted, no mixed wastes identitied 



Materials: include tritium, cesium, strontium, carbon-14 

carcasses a concern due to 

Duke - sm 1 quanti of bagged carcasses for disposal, classified as 
medical dtes (not$ssible for Cornell Site underNYS 

Groundwater: 

Remedy Costs: 

ume has migrated from site, majority of 
be actively captured and treated. 

t of paradioxane plume, no radionuclides 

are: 
incl. Transport) 

incl. Transport) 
as radioactive 



DUKE FOREST LOW-LEVEL RADIOACTIVE WASTE SITE EXCPVATED hap-II~~~.safety.duke~edu/NnvslenSl~~~vB1ed.hm 

DUKE 
SITE EXCAVATED 

I I A warter-acre Duke Forest site used to bum 
[lo&evel radioactive waste and unneeded 
' chemicals has been excavated and the waste 
' maqerials have been removed and disposed of 

1 according to current Federal and State 
regtdations. This "source removal" is an 
imdortant step in the on-going remedial action at 1 the bite, which is located southwest of N.C. 751 

of Kerley Road in the Durham Division 
The site was chosen in 1961 

becbuse it was believed its physical properties 
mirlimized chances of runoff and leaching of 
wadtes. At that time, landfill burial was the 
federally prescribed disposal method of such I water and the site was operated under a permit 
fro* the Atomic Energy Commission. 

The site was used for "open trench" burial radioactive waste until January 1970. The wastes 
were not packaged in drums prior to simply deposited into the newly dug trenches. 
Also, in early 1970, fourteen 5-gallon pails of unneeded chemicals were buried 
at the site when the its new building. This "one time" chemical 
disposal "orphan hazardous waste disposal site" subject 
to the provisions 

The first indication of environmental ideqtified in 1978 when testing demonstrated that 
foliage h m  several tree stumps sitelfence contained radioactive strontium, apparently 
because their roots had the waste was buried. These trees were removed and 
maintenance at the site lof vegetation. The University then capped the site 
in 1985 with a layer state officials have conducted periodic checks to 
ensure that no 

In 1987, the university drilled four dt the site to help monitor radiation levels in 
groundwater. Water samples also aispectrum of chemicals monitored by the U.S. 
Environmental Protection df organic chemicals were found. Similar testing of 
the water was done In December 1988, the state also began testing 
well water at the levels of chemicals were found. 



D U E  FOREST LOW-LEVEL RADIOACTIVE WASTE SITE EXC~VATED , http://www.safety.dukeeeduRImslett~Iexcavatededhh~ 
I 

In 1990, the University entered into a 
voluntary Consent Agreement with 
and conducted an expanded remedial 
investigation to better characterize 
extent of the paradioxane 
the site. This characterization was 
completed in late 1997 
the plume of 

still more than 1,000 feet inside the 
boundaries of the Duke Forest. 

With this new level of confidence 
excavating the original source 
The State approved our 
proceeded until January 
thus removing all of the 
foot area. 

All of the wastes were 
wastes were placed into 55 
the site for characterization and packaging y a haz: 
excavated low-level radioactive wastes incl 1 ded 23 
17 dnuns of needles and syringes, 43 
addition, 1,492 containers of 

More than 6,000 cubic yards of soil were 
radiological and chemical contamination, 
contaminants and were returned to the 
as contaminated radiological or 

All of the excavated waste has been remov d fiom t 

reported publicly the presence of 
paradioxane in November 1989. 

,geology of the site, the University proposed 
future releases of contaminants to the environment. 
the actual excavation commenced in October and 
involved an "open pit" excavation of the entire site, 
anging from 14 to 16 feet, within the 10,000 square 

tdjacent soils and all the low-level radioactive 
~emical containers were taken to an isolated area at 
dous waste contractor. The total volume of 
55-gallon drums of scintillation vials and test tubes, 
istes, and 48 drums of animal carcasses. In 
re  removed for disposal. 

rom the site, and after extensive analysis for both 
y of the soil was found to be free of any significant 
~t 60 cubic yards of soil required shipment off-site 

e site, and we are in the final phase of getting the 
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contaminated soils accepted for finat soils have been shipped, the North Carolina 
Department of Environmental and us permission to remove fencing and 
warning signs, thus providing of the Duke Forest. 

The entire excavation and disposal cost However, this proactive measure 
has eliminated the potential for future and will greatly facilitate the 
development of a plan to manage the exists beneath the site. 

In closing, it is worth noting that Duke is not one in ving to deal with such sites, in fact, most major 
Universities have at least one similar site on eir cam us. However, we are one of the first Universities 
to voluntarily accept our responsibility for p t practi and excavate of the original source material. i & 
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Record of Decision - Co ell Univ aity Radiation Disposal Site I .  
Dames & Moore. 

Dames & Moore. 

Dames & Moore. 

Cornell University Radioactive 
Burial Site 

1996 January Sampling and Analysis Report, Cornell 

1996 Assessment o Scintill tion Fluid Compoundr, CorneN University 
Radiation Dis osal Sit C 

Ichthyological Associates, Inc. Reports for the Biological Monitoring 
Program at Cornell Site, Lansing, New York 

McLarenMart, Inc. 1997 Remedial Znv tigatio Cornell University Radiation Disposal Site, 
Lansing, New ork olumes 1 and II) 

McLarenMart, Inc. 1997 RDS Monitori g Plan, Cornell University Radiation Disposal Site, 
Lansing, New 1 :  ork 

McLarenlHart, Inc. 1998 Interim Final Engineering Report, Appendix N, 
the Cornell University 

McLarenn-Iart, Inc. 1999 Supplemental Cornell University Radiation 

McLaren/Hart, Inc. 1999 Baseline Cornell University Radiation 

McLarenMart, Inc. 1999 Feasibility CorneN University Radiation Disposal Site, 

Cornell University 2000 Plans and Drilling and Well Installation Activities 
Disposal Site Groundwater ZRM 

Sovereign Consulting, Inc. 2000 Groun Design ' Submittal PacAage, Cornell 
Disposal Site, Lansing, New York 

Cornell University 1997-2000 Cornel Univers ty 's Radiation Disposal Site Annual Reports I I 
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