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Technical Memorandum 
Progressive Enhancement of the Niagara Falls Storage Site Surveillance Plan 

1.0 Introduction: 

In October of 1997, the United States Army Corps of Engineers (USACE) inherited the Formerly 
Utilized Sites Remedial Action Program (FUSRAP) from the United States Department of Energy 
(DOE). By this action, USACE Buffalo District became responsible for the identification, 
quantitation and remediation of radiological contaminants on the Niagara Falls Storage Site 
(NFSS). NFSS, located at 1397 Pletcher Road in the Town of Lewiston New York, has been used 
since the early 1940s to store radioactive wastes and residues resulting from the Nation's early 
atomic weapons program. As a result of this storage and the associated movement of the 
contaminants across the site, radiological contamination exists in surface and subsurface soils, 
fixed to surfaces in one building, and dispersed in groundwater. Several pre-1997 remediation 
efforts have resulted in isolation of high activity wastes and residues in a subsurface, capped 
interim waste containment structure (lWCS). 

When USACE became responsible for NFSS, they also inherited a DOE surveillance program that 
stipulated the monitoring of concentrations of radiological materials in soil, surface water, sediment 
and groundwater. DOE had put this plan in practice to determine, on a continuing basis, whether 
the IWCS was successfully isolating the stored contaminants from the environment. 

USACE is addressing site remediation under the Comprehensive Environmental Response, 
Compensation, and Liabiiity Act (CERCLA). Until the process is complete and any appropriate 
remedial actions are implemented, it is essential to continue and/or enhance the Site 
Environmental Surveillance Plan that the DOE employed to assure that the site remains protective 
of human health and the environment. This technical memorandum summarizes the provisions 
and strategy of the original Surveillance Plan inherited from the DOE, and describes the 
progressive enhancements made to the plan by USACE Buffalo District. 

2.0 USACE Preparations for Use: DOE Surveillance Plan as Received in 1997: 

Upon acquiring responsibility for NFSS remediation and radiological surveillance, the USACE 
Buffalo District initiated and implemented a technical review and assessment of the surveillance 
protocol. This review process was conducted to ensure that the protocol was technically and 
regulatorily current, and was compatible with USACE standard operating procedures. The review 
process included four elements, described in the following text. 

2.1 Identification of Receptors 
Upon receipt of the program, USACE personnel made several visits to the site and toured the 
surrounding area. Based on these visits, identification was made of the associated people and 
potential endangered species that would be receptors in case of a contaminant release. NFSS is 
bounded on the north by CWM Chemical Services, LLC, a RCRA subtitle C landfill, and on the east 
and south by Modern Corporation, a municipal landfill. The site is bounded on the west by a 
National Grid easement; and on the northeast by Town of Lewiston Property. Receptors on these 
properties are employees of these concerns. Additionally, there are maintenance workers on the 
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NFSS property for 40 hours per week. USACE and contractor employees are intermittently present 
for characterization and remediation work. Nearest private homes are located approximately 0.6 
miles to the west of NFSS. The Lewiston-Porter Central School Complex is located 1.5 miles west 
of the site. Residents, school employees and students are potential receptors. There are no 
endangered species on any of these properties. The vegetation and wildlife populations on the 
N FSS appear to be healthy and productive. 

Having identified potential receptors, it was then known where monitors would be required to 
determine whether contaminant transport was occurring in that direction. A check of the 
surveillance protocol was made and it was determined that an acceptable number of monitors were 
employed and were properly placed. 

2.2 Identification of Potential Contaminant Sources 
The Interim Waste containment Structure (lWCS) was the primary concern as a potential 
contaminant source. The structure houses high activity radiological wastes and residues with 
activities as high as 574,000 pi co curies per gram (pCi/g). The IWCS has a clay base that supports 
several building foundations filled with wastes, residues and debris. It is surrounded by clay cutoff 
walls and is capped with 3 feet of compacted clay, overlain with one foot of clean fill and six inches 
of seeded top soil. Much of the surveillance plan is directed toward assuring that the contained 
contaminants remain isolated and do not break through to the external environment. In addition to 
the IWCS, contaminants from site soils can transport via airborne particulates and by various 
mechanisms to the soil subsurface and groundwater. Having identified potential contaminant 
sources, it was then known which types of instruments would be required to detect contaminants at 
appropriate sensitivities. A USACE review of the instruments and detection limits specified by the 
plan verified that instruments and detection limits were appropriate. 

2.3 Identification of Constituents of Concern 
The DOE had identified uranium, thorium, radium, radon, lead, copper and vanadium as 
substances of concern. These elements remained after the historic extraction of uranium from 
uranium oxide ore, and are appropriate constituents of concern for the wastes and residues 
present at NFSS. USACE planned to continue implementation of the surveillance without addition 
of other analytes. 

2.4 Initial Review of the DOE Surveillance Plan 
As a final step in assuming responsibility for implementing the associated surveillance plan, the 
USACE Buffalo District had its project team and the following agencies review the plan for 
technical, regulatory and legal sufficiency: the USACE Hazardous, Toxic, and Radioactive Waste 
Center of Expertise (USACE HTRW-CX), the New York State Department of Environmental 
Conservation (NYSDEC) and Region II of the Environmental Protection Agency (Region II EPA). 
Written comments were received and addressed by the HTRW-CX and a verbal approval to 
implement the existing plan was given by the NYSDEC. Region II EPA gave approval for 
implementing most of the existing plan, but verbally directed the inclusion of NESHAPS reporting. 
The DOE had been exempt from NESHAPS reporting, but its requirement was reinstated for the 
USACE by Region 6 of the USEPA in 1998. 
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3.0 USACE Implementation of the DOE Surveillance Plan: 1997-1999 

Based on results of the USACE review of surveillance plan elements, the Buffalo District 
implemented the plan as received for 1997-1999. The plan, as initially implemented by USACE 
Buffalo District, included the six major components described below. While all concerns for off-site 
transport were addressed, emphasis was placed on assessing the integrity of the IWCS and its 
continued ability to protect human health and the environment. Monitoring locations employed for 
1997 -1999 are shown in Figure 1. 

3.1 Atmospheric Radon Monitoring: 
Wastes and residues within the IWCS contain significant amounts of radium and thorium. Radon is 
generated via the disintegration of radium, therefore considerable radon is generated under the 
landfill's cap and is contained until harmless due to strategic cap design. As long as the IWCS 
remains sealed, there is no danger that radon will negatively impact human health. However, it is 
essential to monitor radon concentration external to the IWCS to detect any IWCS breaches or 
degradation of the cap's integrity. As a gaseous alpha emitter, radon's exposure route of concern is 
primarily inhalation, thus measurements of radon are taken in air. To do this, RadTrack detectors 
were used to measure the combined concentration of radon-220 and radon-222 in air. Detectors 
were placed 1.7 meters above ground level, the level that approximates the human breathing zone. 
Measurement was taken biannually in summer and winter at 17 on-site and three background 
locations, the majority of which are on the west side of the site due to concentration of human 
receptors west of the site. Monitors located on site measured potential exposure levels for on-site 
workers, while detectors at the site perimeter were used to evaluate potential exposure levels to 
the public. An action level for total radon of 3.0 pCi/L (DOE Order 5400.5) was set in all cases, 
based on and annuai average at or above any location outside of the site. Most readings were 
consistently below detection limits, with the highest reading obtained at 0.5 pCilL and an average 
reading of 0.27 pCi/L. 

3.2. Radon-222 Emissions (Radon Flux): 
As a means of measuring success of the IWCS cap in retarding radon emissions, the radon 
transport per unit area per unit time (radon flux) was measured yearly under dry conditions. Since 
radon transport is at its maximum when there is no water or snow to curtail readings, measurement 
under these conditions will give the maximum transport of radon through the cap and into the 
atmosphere. Radon-222 flux was measured with 180 activated charcoal canisters placed at nodes 
of a 15 meter grid across the IWCS cap surface for a 24 hour period. The EPA standard for radon-
222 flux is 20 pCi/m2/s as specified in 40 CFR Part 61 Subpart Q; NFSS results remained well 
below the EPA standard and never exceeded 0.187 pCi/m2/s. 

3.3. External Gamma Radiation: 
Gamma emitters (e.g. U-238, Th-232, Ra-226) are present in the IWCS and in lesser amounts 
throughout NFSS soils. Although high activity residues are present in the IWCS, the clay 
surrounding the wastes provides shielding that holds gamma emissions to below background 
levels. Since any breach in the protective clay could result in hazardous emissions, however, 
external gamma radiation dose rates to a maximally exposed individual were estimated by taking 
measurements using Eberline thermoluminescent dosimeters (TLDs) at 17 locations at the site 
perimeter and three background locations. Each TLD measured a cumulative dose over 
approximately 6 months, and was normalized to a dose equivalent to a one year exposure. The 
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DOE guideline for all pathways excluding radon is 100 mrem/year; dose rates for maximally 
exposed individuals never exceeded 0.0007 mrem/year. 

3.4 Airborne Particulate Dose: 
Low level radiological contamination is present in some areas on NFSS surface soils. Because the 
site is primarily covered with trees and other vegetation, there is limited concern that contaminated 
soils will undergo airborne transport. There are some small areas of exposed soil on the site that 
could be vulnerable to air transport, so the dose from airborne particulates potentially released 
from the site was calculated. The calculation was done by first using historical data for soil 
contamination and data from the National Weather Service to calculate a particular release rate. 
This rate was then entered into EPA's CAP88-PC computer model to perform dose calculations. 
Contributions from radon gas were not considered in the calculation, since they are already 
determined via radon testing. All doses were well below the 10 mrem/year standard specified in 40 
CFR Part 61, Subpart H. 

3.5. Groundwater: 
Groundwater at NFSS is not used as a drinking water source or for crop irrigation, so a negative 
impact to human health from groundwater ingestion is not a primary concern. Groundwater 
monitoring was conducted to quantify seasonal changes in groundwater levels and to determine 
whether an influx of contaminants was occurring from site sources. 

Groundwater levels were measured using an electronic depth-to-water meter for 63 wells, primarily 
on the IWCS perimeter and at the northern NFSS property boundary. Twenty five (25) of these 
wells were screened in the upper water bearing zone and thirty eight (38) were screened in the 
lower water bearing zone. Levels were taken twice yearly to monitor seasonal fluctuations and 
reported on potentiometric surface maps specific to each water bearing zone. 

Radiological and. chemical sampling was conducted on eight groundwater wells, the same wells 
that DOE had monitored historically. Sampled wells are shown on Figure 1. The acquired samples 
were analyzed and evaluated for two strategic reasons. First it was necessary to determine 
whether the IWCS was completely containing the contaminants buried therein and preventing their 
release into the environment. Radiological analytes of interest were: total uranium, Ra-226, Ra-
228, Th-230, and Th-232. In addition, concentrations of copper, lead and vanadium were 
measured, since it was known they are present in the IWCS in significant amounts. No evidence of 
IWCS leakage was found. In addition to those analytes monitored as an assessment of the IWCS 
protectiveness, concentrations of the following water quality parameters were determined: alkalinity 
as total calcium carbonate, bicarbonate, calcium, carbonate, chloride, magnesium, nitrate, nitrite, 
total phosphorous, potassium, sodium, total dissolved solids, and sulfate. Field parameters were 
measured at the time of sample acquisition and included temperature, pH, specific conductivity, 
dissolved oxygen, oxidationlreduction potential, and turbidity. Both water quality parameters and 
field parameters were considered as a check on groundwater potability and as indicators of the 
chemical and biological effects that introduced contaminants would have on groundwater. In 
addition, these data have been used together with other site data to perform the fate and transport 
analysis portion of the site Remedial Investigation. 
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3.6. Surface Water and Sediment: 
Land in the vicinity of NFSS drains poorly; a system of ditches has been constructed to transport 
storm water via defined channels. In order to determine whether this drainage system is a source of 
contaminant transport, it has been necessary to chemically and radiologically characterize water 
and the underlying sediment as it enters NFSS and as it exits the property. Tests of this nature 
serve a dual purpose: they disclose whether contaminants are entering NFSS from other properties 
and they demonstrate whether NFSS contamination is exiting NFSS to private property. 

Five sampling locations for both surface water and the underlying sediment were analyzed for the 
same radiological parameters and field parameters as groundwater. Sample locations are shown 
on Figure 1. These analyses were performed as an assessment of potential contaminant transport. 
Water quality parameters were not measured in surface water. 

4.0 Surveillance Plan as Modified in 2000 for the 2001 Technical Memorandum: 

In 2000, USACE technical professionals reviewed the surveillance plan to determine whether any 
changes should be implemented to make the surveillance plan more protective. At the time, field 
sampling for the ongoing remediation investigation (RI) was in progress and was two years from 
completion. It was therefore decided to retain the basic strategy of the plan with the exception of 
some near-term enhancements and save the complete update of the plan until results of the RI had 
been evaluated. While the plan's basic strategy remained the same, the following revisions were 
made: 

• Two additional background radon detectors were placed off-site and analyzed biannually. 
Resuits from these additional background detectors were averaged with the original 
monitor. It was felt that multiple readings would give a more accurate determination of 
background and would help avoid the problem of selecting an unusually low or high value 
with which to compare on-site results. 

• Landauer X9 beta-gamma detectors replaced the Eberline TETLDs to monitor beta
gamma emissions. 

• Fifteen (15) more existing groundwater wells were added to those historically monitored for 
water level determination. These added wells were primarily in the north and east portions 
of NFSS, supplementing the data historically obtained for the western portion of the site. 
These additional wells were included to determine whether water usage from the adjoining 
landfill operations was affecting groundwater levels at NFSS. 

• Specific analyses of U-234, U-235 and U-238 in groundwater were added in addition to the 
analysis normally performed for total uranium by mass. 

• Two more groundwater field parameters were added to the previous historical series: 
volume purged from each well during sample acquisition, and rate of well discharge per 
minute. This information would quantify well productivity and would provide a qualitative 
indication as to whether the well was placed in a sand lens and could thereby be in a 
contaminant transport pathway. 

6 



5.0 Surveillance Plan as Modified in 2003 for the 2004 Technical Memorandum: 

In 2003, USACE technical professionals again reviewed the surveillance plan to determine whether 
any changes should be implemented to make the surveillance plan more protective. At the time, 
field sampling for the ongoing remediation investigation (RI) was concluding. While some results of 
the RI were available, the overall fate and transport status of the site was not yet known and would 
not be defined until conclusion of the in-depth data analysis and interpretation. It was once again 
decided to retain the basic strategy of the plan with the exception of some near-term 
enhancements: 

• Eleven more wells were added to those used for obtaining water levels. This action now 
included all 91 on-site wells in the level acquisition program and provided a whole-site 
profile of seasonal water level fluctuation. 

• Groundwater level measurements were increased from a biannual basis to a quarterly 
basis to enable more complete evaluation of seasonal trends. 

6.0 Post RI Revised Surveillance Plan for the 2008 Technical Memorandum: 

The NFSS Remedial Investigation was completed in late 2007 and was released to the public in 
spring of 2008. This site is somewhat unique in the FUSRAP program because it is federally 
owned. As a result, chemical as well as radiological sampling and analysis was included in the 
remedial investigation. Based on information learned from the RI, some aspects of the 
Surveillance plan remained the same and some changed significantly for strategic reasons. It is 
expected that this plan will be periodically reviewed and revised, and will continue to be 
implemented in the most updated form until the site completes the CERCLA process through 
remediation. A summary of current and historical changes is provided in Table 1. The current 
revised plan is described below and is summarized in Table 3. 

6.1 AtmospheriC Radon Monitoring: 
Radon monitoring will remain unchanged for the 2008 technical memorandum although 
modifications may be considered for the future. The present monitoring protocol is protective for 
current IWCS configuration, given the extensive maintenance protocol applied to it. In the event 
that the IWCS is opened for remediation, however, a real time monitoring system is expected to 
replace the current passive monitors. For now, RadTrack detectors will still be used to measure 
the combined concentration of radon-220 and radon-222 in air. Detectors will continue to be placed 
1.7 meters above ground level, and will continue to be taken biannually in summer and winter at 17 
on-site and three background locations. These locations are shown in Figure 2. As before, 
monitors located on site will measure potential exposure levels for on-site workers, while detectors 
at the site perimeter will be used to evaluate potential exposure levels to the public. An action level 
for radon will remain set at 3.0 pCi/L. 

6.2. Radon-222 Emissions (Radon Flux): 
Procedures, frequency and conditions for measurement of radon flux will remain unchanged for the 
2008 technical memorandum. Radon flux will continue to be measured yearly under dry conditions. 
Radon-222 flux will be measured with 180 activated charcoal canisters placed at nodes of a 15 
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meter grid across the IWCS cap surface for a 24 hour period. The EPA standard for radon-222 flux 
remains at 20 pCi/m2/s as specified in 40 CFR Part 61 Subpart Q. 

6.3. External Gamma Radiation: 
The procedure to measure external gamma radiation dose rates to a maximally exposed individual 
will remain unchanged except that the Landauer X9 TLDs have been phased out by the 
manufacturer and are replaced with Luxel TLDs. The present monitoring protocol is protective for 
current IWCS configuration, given the extensive maintenance protocol applied to it. However, if the 
IWCS is opened for remediation, shielding and enhanced detection measures will be designed and 
installed to protect both on-site workers and local residents. Measurements will be taken at the 
same 17 on-site locations and three background locations as were used in previous years. Each 
TLD measures a cumulative dose over approximately 6 months, and is normalized to a dose 
equivalent to a one year exposure. The DOE guideline for all pathways excluding radon remains at 
100 mrem/year. 

6.4 Airborne Particulate Dose: 
Determination of the airborne particulate dose will continue to be done by first using data for soil 
contamination and data from the National Weather Service to calculate a particular release rate. 
For the 2008 Technical Memorandum, data for soil contamination will include information gained 
from the NFSS remedial investigation, and will be thereby more complete than data used 
previously. This rate will then be entered into EPA's CAP88-PC computer model to perform dose 
calculations. As in previous years, contributions from radon gas will not be considered in the 
calculation since they are already determined via radon testing. This protocol will remain in force 
as long as intrusive work is not taking place on the site. Once intrusive work begins, a real-time 
particulaie moniioring system will replace the current calculated procedure; the real-tim~ data will 
be used by site safety and health personnel to control particulate emissions. The 10 mrem/year 
standard specified in 40 CFR, Part 61, Subpart H will continue to be applied. 

6.5. Groundwater: 

6.5.1 Groundwater Levels: Groundwater levels will continue to be measured on a quarterly basis 
for all 91 on-site wells using an electronic depth-to-water meter. Well locations are pictured on 
Figure 2. A list of well designations and selected construction details are provided in Table 2. 

6.5.2 Testing of the Eight Original Surveillance Wells 
Eight groundwater wells have been used for surveillance testing since the inception of the 
surveillance program and they will continue to be tested for the original parameters plus for some 
expanded constituents of concern. Testing will be conducted biannually rather than yearly as was 
done previously. These wells are shown on Figure 2 and are listed here: A4S, ASO, OW04B, 
OW06B, OW13B, OW1SB, OW17B, and B02W20S. The sampling objectives remain the same, 
namely to verify the integrity of the IWCS and to characterize the chemical and biological 
properties of the groundwater. Analysis will be required for the following constituents: 

• Radiological Parameters: total uranium, U-234, U-23S, U-238, Ra-226, Ra-228, Th-230, 
and Th-232. 
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• Metals: For previous years, metals analysis was limited to copper, lead and vanadium. 
The NFSS remedial investigation resulted in identification of several additional on-site 
metal contaminants. Based on these findings, the full 23 Target Analyst (TAL) metals will 
be analyzed; copper, lead, and vanadium are included in the TAL metal list. In addition, 
boron will be measured because Boron-l0 was previously manufactured on site and has 
been detected as a contaminant. Lithium will also be measured because of the previous 
manufacture of boron-lithium fuel in the vicinity. 

• Water Quality Parameters: The following water quality parameters will continue to be 
measured: alkalinity as total calcium carbonate, bicarbonate, calcium, carbonate, chloride, 
magnesium, nitrate, nitrite, total phosphorous, potassium, sodium, total dissolved solids, 
and sulfate. 

• Field Parameters: Field parameters will continue to be measured and will include 
temperature, pH, specific conductivity, dissolved oxygen, oxidation/reduction potential, 
turbidity, volume purged and discharge rate. 

6.5.3: Testing of Additional Wells: 
Several areas of groundwater contamination were identified by the NFSS remedial investigation. 
Wells that exhibited contamination will now be included in the surveillance program; these include 
505, BH49A. A42, OW18B, 302A. 313, OWll B, OW04A. 415A. and 201 A. 

• All of these wells will be analyzed biannually for field parameters at the time of sample 
acquisition: temperature, pH, specific conductivity, dissolved oxygen, oxidationlreduction 
potential. turbidity, volume purged and discharge rate. 

• Wells 505, BH49A, A42, OW18B, 302A, 313, OWll B, OW04A, and 415A are in the 
vicinity of uranium contamination and will be analyzed biannually for U-234, U-235 and U-
238 only. 

• Wells 415A and 201 A are in the vicinity of detected trichloroethylene (TCE) plumes and 
will be analyzed for volatile organic analytes (VOAs). 

6.6: Surface Water and Sediment: 
It remains necessary to determine whether the NFSS drainage ditches are a source of contaminant 
transport on and off this federal property. Chemical and radiological characterization of water and 
the underlying sediment will still be performed at the entrances and exits to NFSS. Tests of this 
nature serve a dual purpose; they disclose whether contaminants are entering NFSS from other 
properties and they demonstrate whether NFSS contamination is exiting NFSS to private property. 
Testing will be conducted biannually rather than yearly as was done previously. Should the area 
be free of surface water at the scheduled sampling events, this area will not be sampled. 

6.6.1: Testing at the Original Surface Water and Sediment Locations: 
Five surface water and sediment locations have been included in NFSS surveillance since the 
program's inception: SWSD021, SWSD010, SWSD022, SWSDOll and SWSD009. The first four 
locations are along the NFSS central ditch, the primary drainage channel for NFSS. The last 
location is located at the point where drainage from Modern, Inc. enters NFSS property at the 
South 31 Ditch. The list of constituents of concern will now be greatly expanded based on findings 
of the remedial investigation. Analytes will now include 23 additional TAL metals, boron, lithium 
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and the four categories of organic compounds specified below. Analyses for both surface water 
and sediment will be conducted as follows: 

• Radiological parameters: U-234, U-235, U-23S, Ra-226, Ra-22S, Th-230, and Th-232. 
• Metals: TAL metals plus lithium and boron. 
• Organics: PCBs, pesticides, VOAs, PAHs. 
• Field Parameters, (surface water only): temperature, pH, specific conductivity, dissolved 

oxygen, oxidation/reduction potential, and turbidity 

6.6.2: Testing at New Surface Water and Sediment Locations: 
Five additional surface water and sediment locations have been added to the original locations: 
WOOl, WD02, WDD3, SWDS023, and SWOS024. The first three of these locations are within the 
west drainage ditch, which runs parallel to the NFSS property boundary on the National Grid 
electrical utility right of way. This ditch is of concern because contamination was detected here 
during the NFSS RI. WOD3 is located south of the NFSS property boundary, WODl is at the point 
where the ditch enters the NFSS Baker-Smith area and W002 is on Town of Lewiston property 
just after the ditch exits NFSS. SWSD024 is located where drainage enters NFSS at the site 
entrance. SWSD023 is at the point where Modern Corporation drainage enters the NFSS 
panhandle. Analyses for both surface water and sediment will be conducted as follows: 

• Radiological parameters: U-234, U-235, U-23S, Ra-226, Ra-22S, Th-230, and Th-232. 
• Metals: TAL metals plus lithium and boron. 
• Organics: PCBs, pesticides, VOAs, PAHs. 
• Field Parameters, (surface water only): temperature, pH, specific conductivity, dissolved 

oxygen, oxidation/reduction potential, and turbidity 

6.6.3: Statistical Assessment of Surface Water and Sediment Data 
Because surface water and sediment sample results have historically been close to background 
levels at both upstream and downstream locations, it has been difficult to assess whether changes 
in surface water and sediment concentrations were occurring due to water transport across the 
NFSS property. For this reason, a statistical procedure was instituted in 200S to more definitively 
detect differences in upstream and downstream concentrations of measured parameters. Data 
from 1999 to present was grouped into upstream and downstream subsets and was compared 
using USEPA's ProUCL statistical program. The Wilcoxon-Mann-Whitney test at 95% confidence 
was used as the statistic to compare upstream and downstream results. Use of these protocols has 
confirmed that there has been no contaminant release from NFSS since 1999. This protocol will 
continue to be employed for NFSS surveillance protocol, incorporating updated data as it is 
obtained. 

7.0: Future Surveillance Plan Considerations: 
The primary purpose of the NFSS surveillance plan is to acquire the information necessary to 
manage the site in a way that best protects human health and the environment. It is expected that 
this plan will be periodically reviewed and revised. Should data gaps be uncovered during the 
evaluation process, the surveillance plan will again be modified in a manner that provides the 
needed information and closes the identified gap. A revised plan will be issued at that point, 
and will continue to be implemented in the most updated form until the site is remediated and 
released without controls. 
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Table 1: Evolution of NFSS Environmental Surveillance Plan 

Parameter 1997 2000 2003 2008 
Radon Flux (Radon- 180 monitoring 180 monitoring 180 monitoring 180 monitoring 
222 emissions) locations locations locations locations 
TLOs (external gamma 17 locations. all 17 locations. one 17 locations. one 17 locations. one 
dose) duplicated. 1 duplicate. 3 duplicate. 3 duplicate. 3 

backqround location backqround locations backqround locations backqround locations 
Radon-222. -220 17 locations. all 17 locations. one 17 locations. one 17 locations. one 

duplicated. 1 duplicate. 3 duplicate. 3 duplicate. 3 
background location background locations background locations background locations 

Groundwater well 63 wells 78 wells 91 wells 91 wells 
levels 
Groundwater: 8 wells: Radionudides: Ra - Radionuclides: Ra - Radionudides: Ra - Radionuclides: Ra -
sampling at 226. -228; Th -230. - 226. -228; Th -230. - 226. -228; Th -230. - 226. -228; Th -230. -
B02W20S. A45. A50. 232; U-234. -235. -238 232; U-234. -235. -238 232; U-234. -235. -238 232; U-234. -235. -238 
OW04B. Metals: Cu. Pb. Va Metals: Cu. Pb. Va Metals: Cu. Pb. Va Metals: Cu. Pb. Va 
OW06B.OW07B. Cations:Ca. Mg. K. Na Cations: Ca. Mg. K. Na Cations: Ca. Mg. K.Na Cations: Ca. Mg. K. Na 
OW15B.OW17B Field Parameters: Field Parameters: Field Parameters: Field Parameters: 

Temp .. pH. redox Temp .• pH. redox Temp .. pH. redox Temp .. pH. redox 
potential. turbidity. potential. turbidity. potential. turbidity. potential. turbidity. 
dissolved oxygen. dissolved oxygen. dissolved oxygen. dissolved oxygen. 
specific conductivity specific conductivity specific conductivity specific conductivity 

Water guality Water guality Water quality 
parameters: alkalinity. parameters: alkalinity. parameters: alkalinity. 
HC03. C03. CI. N03-N. HC03. C03. CI. N03-N. HC03. C03. CI. N03-N. 
N02-N. total N 02-N. ortho- N02-N. ortho-
phosphorous. TDS. phosphate. TDS. S04 phosphate. TDS. S04 
S04 

Groundwater wells: VOAs 
415A.201A 
Groundwater: 8 
additional wells: U -234. -235. -238 
sampling at 
505.BH49A. A42. 
OW18B. 302A.313. 
OWll B. OW04A. 
415A 
Surface water: Radionuclides: Ra - Radionuclides: Ra - Radionuclides: Ra - Radionuclides: Ra -
SWS0011. SWS0021. 226. -228; Th -230. - 226. -228; Th -230. - 226. -228; Th -230. - 226. -228; Th -230. -
SWSOOlO. SWS0022. 232; U-234. -235. -238 232; U-234. -235. -238 232; U-234. -235. -238 232; U-234. -235. -238 
SWSOO09 Fillid Param!lt!lrs: 

Temp .. pH. redox 
potential. turbidity. 
dissolved oxygen. 
specific conductivity 
Metals: TAL metals. 
lithium. boron 
Organics: PCBs. 
pesticides. VOAs. 
PAHs 

Surface water: Radionuclides: Ra -
additional locations: 226. -228; Th -230. -
WOOl. W002. WOD3. 232; U-234. -235. -238 
SWS0023. SWSD024 Field Parameters: 

Temp .• pH. redox 
potential. turbidity. 
dissolved oxygen. 
specific conductivity 
Metals: TAL metals. 
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Sediment: SWSOOll , Radionuclides: Ra -
SWS002l . SWS0010. 226, -228; Th -230. -
SWS0022. SWSOO09 232; U-234, -235. -238 

Sediment: additional 
locations: 
WOOl . W002. WOO3. 
SWS0023. SWS0024 

White background: Annual sampling frequency 
Yellow background: Quarterly sampling frequency 
Blue background: Biannual sampling frequency 

Radionuclides: Ra -
226. -228; Th -230. -
232; U-234. -235. -238 

13 

lithium. boron 
Organics: PCBs, 
pesticides. VOAs, 
PAHs 

Radionuclides: Ra - Radionuclides: Ra -
226. -228; Th -230, - 226, -228; Th -230. -
232; U-234. -235, -238 232; U-234. -235. -238 

Metals: TAL metals, 
lithium, boron 
Organics: PCBs. 
pesticides. VOAs. 
PAHs 
Radionuclides: Ra -
226. -228; Th -230.-
232; U-234, -235. -238 
Metals: TAL metals. 
lithium. boron 
Organics: PCBs, 
pesticides. VOAs. 
PAHs 



a e T bl 2 G roun wa er om ormg e d t M 't ' W" Ch t 'f arac ens ICS 

WelllD Well Well Screen WelllD Well Well Screen 
construction Bottom Depth (ft) construction Bottom Depth (ft) 

A23A LowerWBZ 71 .30 OW09B UpperWBZ 13.20 

A42 UpperWBZ 20.5 OW10A LowerWBZ 38.50 

A43 UpperWBZ 13.0 OW10B UpperWBZ 27.60 

A45 UpperWBZ 18.0 OW11A LowerWBZ 35.50 

A50 UpperWBZ 18.00 OW11B UpperWBZ 12.50 

A52 UpperWBZ 13.00 OW12A LowerWBZ 35.90 

A54 LowerWBZ 35.80 OW12B UpperWBZ 10.80 

A55 UpperWBZ 37.00 OW13A LowerWBZ 39.70 

A56 LowerWBZ 34.60 OW13B UpperWBZ 12.20 

A57 LowerWBZ 71.30 OW14A LowerWBZ 43.40 

BH5 LowerWBZ 44.00 OW14B UpperWBZ 13.50 

BH12 Bedrock 95.00 OW15A LowerWBZ 44.00 

BH15 Bedrock 104.50 OW15B UpperWBZ 10.70 

BH48 LowerWBZ 37.10 OW16A LowerWBZ 42.70 

BH49 LowerWBZ 47.20 OW16B UpperWBZ 11.90 

BH49A UpperWBZ 18.50 OW17A LowerWBZ 40.40 

BH50 LowerWBZ 38.30 OW17B UpperWBZ 15.50 

BH51 LowerWBZ 44.10 OW18A LowerWBZ 46.00 

BH57 Bedrock 101 .50 OW18B UpperWBZ 15.20 

BH59 LowerWBZ 37.70 201A UpperWBZ 14.7 

BH60 LowerWBZ 40.50 203A UpperWBZ 14.7 

BH61 LowerWBZ 41.60 213A UpperWBZ 14.7 

BH62 Bedrock 98.00 
215A UpperWBZ 9.7 

BH63 LowerWBZ 48.40 302A UpperWBZ 14.7 

BH64 LowerWBZ 42.10 303A UpperWBZ 14.7 

BH70 LowerWBZ 39.50 404A UpperWBZ 24.7 

B02W19D LowerWBZ 43.60 411A UpperWBZ 17 

B02W20D LowerWBZ 44.50 415A UpperWBZ 15.2 

B02W20S UpperWBZ 18.10 505 UpperWBZ 18.2 

603A UpperWBZ 19.7 
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OW01A LowerWBZ 45.10 

OW01B UpperWBZ 15.30 

OW02A LowerWBZ 44.00 

OW02B UpperWBZ 18.50 

OW03A LowerWBZ 37.40 

OW03B 
UpperWBZ 14.50 

OW04A LowerWBZ 38.40 

OW048 UpperWBZ 15.20 

OW05A LowerWBZ 42.00 

OW05B UpperWBZ 14.50 

OW06A LowerWBZ 38.40 

OW068 UpperWBZ 15.30 

OW07A LowerWBZ 38.20 

OW07B UpperWBZ 11 .30 

OW08A LowerWBZ 43.00 

OW08B UpperWBZ 10.50 

OW09A LowerWBZ 38.90 

WBZ = water bearing zone 
White Background: Well levels taken from Plan Inception 
Yellow Background: Wells added for level acquisition in 2000 
Green Background: Wells added for level acquisition in 2003 

606 UpperWBZ 

80BA UpperWBZ r 

810A UpperWBZ 

816 UpperWBZ 

MW228 UpperW8Z 

LowerW8Z 
MW229 

MW313 UpperW8Z 

MW314 UpperWBZ 

MW423 UpperWBZ 

MW424 UpperWBZ 

MW860 UpperW8Z 

MW861 LowerW8Z 

MW862 UpperW8Z 

MW863 LowerW8Z 

MW422 UpperW8Z 

Wells in bold print are sampled, versus those in standard print, which are monitored only for groundwater levels. 
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16.7 

14.8 

14.1 

18 

41 

20 

20 

20 

20 

23 

42.25 

20 

40 

20 



Table 3: Overview of NFSS Environmental Surveillance Program 

Number of Sampling 
Surveillance Medium Required Analysis Surveillance Event CY 

Locations Ouarter 
External Gamma TLD Monitors, exposure period is typically 6 months. Monitors 20 01,03 
Radiation placed in 17 on-site locations and three (3) off-site locations 

(background). Hypothetical external gamma radiation doses to 
members of the public are calculated to fulfill a NESHAPS 
requirement. 

Atmospheric: 
Radon-222 Monitors eJ<posure period is typically 6 months for combined Radon-
Radon-220 220 and Radon-222. Monitors placed in 17 on-site locations and 20 01 , 03 

three (3) off-site locations (backqround). 
Radon-222 Flux 180 activated charcoal canisters measure Radon-222 emissions 183 03 

from the IWCS cap plus three (3) off-site locations (backqround). 

Groundwater: 
Field Parameters Temp., pH, Specific Conductance, Dissolved Oxygen, Oxidation-

Reduction Potential , Turbidity, Volume Purqed, Discharqe 18 02, 04 
Radiological (A) Radium-226, Radium-228, Thorium-230, Thorium-232, Uranium- 8 02,04 

234, Uranium-235, Uranium-238 
Radiological (B) Wells 505, BH49A, A42, OW18B, 302A, 313, OWllB, OW04A, and 9 02, 04 

415A for Uranium-234, Uranium-235, Uranium-238 only 
Metals TAL Metals + Lithium & Boron 8 02, 04 
VOA Wells 415A and 201A , analytes per SW-846 Method 8260C 2 02, 04 
Water Ouality Alkalinity (carbonate, bicarbonate), Anions (chloride, nitrate, nitrite, 8 02, 04 

ortho-phosphate, sulfate), and total dissolved solids. 
Water Level Groundwater level measurements 91 01 , 02, 

03,04 

Surface Water: Locations: SWSD021 . SWSD010, SWSD022, SWSDOll , 
SWSD009, WOOl (on National Grid property), WDD2, WDD3, 10 02, 04 
SWSD023, and SWSD024. 

Field Parameters Temperature, pH, Specific Conductance, Dissolved Oxygen, 10 02, 04 
Oxidation/Reduction Potential , and Turbidity. 

Radiological Radium-226, Radium-228, Thorium-230, Thorium-232, Uranium- 10 02, 04 
234, Uranium-235, Uranium-238 

Metals TAL Metals + Lithium & Boron 10 02, 04 
Organics PCBs, pesticides, VOAs, PAHs. 10 02, 04 

Sediment: Locations: SWSD021 . SWSD010, SWSD022, SWSDOll, 
SWSD009, WOOl (on National Grid property) , WDD2, WDD3, 10 02, 04 
SWSD023, and SWSD024. 

Radiological Radium-226, Radium-228, Thorium-230, Thorium-232, Uranium- 10 02, 04 
234, Uranium-235, Uranium-238 

Metals TAL Metals + Lithium & Boron 10 02, 04 
Orqanics PCBs, pesticides, VOAs, PAHs. 10 02, 04 
Stormwater: There are no operations on site, consequently no SPDES permit or --- ---

samplinq required. 
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Figure 1: NFSS Surveillance Sampling Points: 1997-1999 
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