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OVERVIEW OF FEASIBILITY STUDY GROUNDWATER MODELING SIMULATIONS 

The U.S. Army Corps of Engineers performed a groundwater modeling study in support of the Interim Waste 
Containment Structure (IWCS) Operable Unit (OU) Feasibility Study (FS).  Computer modeling provides a tool 
to help evaluate the long-term effectiveness of proposed remedial alternatives presented in the FS.  As part of 
this effort, the three-dimensional (3D) groundwater flow and solute transport model that was developed for the 
Niagara Falls Storage Site (NFSS) 
Remedial Investigation (RI) was modified 
to predict the transport of radionuclides 
from the IWCS under steady-state 
groundwater flow conditions.  The layout 
of the IWCS is presented in Figure 1.  
Model simulations were performed for 
three remedial alternatives presented in 
the FS.  The effectiveness of these FS 
alternatives was evaluated by quantifying 
predicted radionuclide concentrations in 
groundwater through time at the NFSS 
boundary, which coincides with the fence 
line surrounding the site.  Predicted 
radionuclide concentrations were also 
evaluated at the IWCS boundary, which 
coincides with the cutoff wall that 
surrounds the IWCS.    

BACKGROUND AND MODEL DEVELOPMENT 

As part of the RI, historical hydrogeology and modeling studies for the NFSS, adjacent Chemical Waste 
Management (CWM) and Modern Landfill (ML) properties were evaluated for water-level, lithologic, and 
hydraulic conductivity data. Data from these studies were compiled into a comprehensive database 
management system.  This system, which included a database and geographic information system (GIS), was 
then used to develop a detailed hydrogeologic conceptual model for the NFSS and surrounding area.  Based 
on the hydrogeologic conceptual model, a regional 3D numerical flow and solute transport model was 
developed and calibrated using the MODHMS (HGL, 2006) computer model.  During the calibration process, 
model input parameters such as precipitation recharge were adjusted until the model accurately represented 
observed conditions.     

Figure 1:  Interim Waste Contanment Structure. 
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MODEL DESCRIPTION 

The computer model was designed to simulate the regional groundwater flow and the long-term transport of 
dissolved chemical and radiological contaminants in the multi-layered water-bearing units underlying NFSS. 
Computer simulations were conducted to predict radionuclide concentrations in groundwater over a 10,000-
year time period.   

Regional Groundwater Flow and Contaminant Transport Model 

The regional NFSS model simulates 3D groundwater conditions within a rectangular domain that is bordered 
by the Niagara River, Lake Ontario, the Niagara Escarpment and region east of the NFSS (Figure 2).  The 
model consists of four layers representing the Brown Clay Till (BCT), Glaciolacustrine Clay (GLC), Alluvial 
Sand and Gravel (ASG), and Queenston Formation (QFM).  The model was calibrated so that it accurately 
simulates hydrogeologic conditions observed in the field.  The calibration process involved adjusting hydraulic 
conductivity and precipitation recharge rates in the model until simulated water-level elevations matched water-
level elevations measured in groundwater monitoring wells (Figure 2).  Surface water features such as the 
Niagara River, Lake Ontario, streams, and on-site ditches are represented in the model.  

The regional flow model provides solute transport predictions for the key contaminants of potential concern in 
the IWCS, including Uranium (U)-238, U-234, Thorium (Th)-230, Radium (Ra)-226, and Lead (Pb)-210.  The 
MODHMS modeling code includes advective-dispersive transport, radioactive decay, radioactive daughter 
product formation, and solubility-limited dissolution of radioactive residues.  The FS modeling effort was solely 
focused on evaluating the effectiveness of potential remedies proposed for the IWCS, such that all other on-
site sources of contamination were removed from the model, including contaminated soils and groundwater 

Figure 2: Water-level Elevations Simulated by Regional Groundwater Model 
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outside the IWCS.  To determine the effectiveness of the remedial alternatives evaluated in the FS, the NFSS 
model was applied to quantify rates of solute transport and predicted concentrations of IWCS-derived wastes 
at vertical and lateral boundaries throughout the 10,000-year simulation period.   

One-Dimensional IWCS Model 

The regional model described above was dependent upon outputs from the Hydrologic Evaluation of Landfill 
Performance (HELP) model (Schroeder et al., 1994), which was used to estimate the rate that water flows 
through the IWCS.  The HELP model is commonly used to predict the effectiveness of engineered landfills at 
limiting water infiltration.  The HELP model was used to predict the vertical infiltration of precipitation under 
current and for enhanced hydraulic containment options.  The projected infiltration rates were input into a one-
dimensional (1D) MODHMS contaminant transport model that predicted the leaching of contaminants from the 
IWCS waste units and the transport of these contaminants to the water table.  These time-varying, predicted 
concentrations were assigned as mass inputs to the 3D model, which predicted the long-term contaminant 
migration within the water-bearing units underlying the NFSS. 

MODEL APPLICATION 

The model estimated present-day conditions using regional and site specific values of hydraulic properties, 
physio-chemical input parameters, and model source-term concentrations, as determined from the RI or other 
site-specific field sources where available.  The three predictive scenarios that were simulated as part of the 
FS modeling study include the following: 

1. Alternative 1: No Action;

2. Alternative 2: Enhanced Containment of Subunits A, B, and C; and

3. Alternative 3a: Removal of Subunit A with Enhanced Containment of Subunits B and C.

MODEL RESULTS AND CONCLUSIONS 

For all three FS alternatives, the model predicted that U-238, U-234, Th-230, Ra-226, and Pb-210 would not 
migrate to the NFSS property boundary within the 10,000 year simulation period. For Alternative 1 (no action), 
only U-234 and U-238 will migrate to the IWCS boundary within 200 years.  For Alternatives 2 and 3a, no 
radionuclides will migrate to the IWCS boundary within 200 years.  The following tables provide the maximum 
concentration that is predicted at the IWCS boundary for the three senarios. 

Alternative 1: No Action 

Maximum Concentration at the IWCS boundary (pCi/L) 

Constituent <200 years <1,000 years <10,000 years 

U-238 0.04 0.92 256 
U-234 0.04 0.93 258 
Th-230 -- -- 1.38 
Ra-226 -- -- 2.69 
Pb-210 -- -- 0.02 

Alternative 2: Enhanced Containment of Subunits A, B, and C 

Maximum Concentration at the IWCS boundary (pCi/L) 

Constituent <200 years <1,000 years <10,000 years 

U-238 -- 0.42 589 
U-234 -- 0.43 594 
Th-230 -- -- 3.06 
Ra-226 -- -- 5.8 
Pb-210 -- -- 0.04 
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Alternative 3: Enhanced Containment with Removal of Subunit A 

Maximum Concentration at the IWCS boundary (pCi/L) 

Constituent <200 years <1,000 years <10,000 years 

U-238 -- 0.42 22.12 
U-234 -- 0.43 22.32 
Th-230 -- -- 0.21 
Ra-226 -- -- 0.71 
Pb-210 -- -- -- 

 

NEXT STEPS 

 
The Corps will be conducting additional modeling to support the evaluation of potential alternatives in the 
balance of plant (BOP) OU FS.   
 

ADMINISTRATIVE RECORD FILE 

 
The Administrative Record file for the NFSS FUSRAP site contains the Comprehensive Environmental 
Response, Compensation, and Liability Act related documentation for the NFSS. Reports and documents in 
the electronic Administrative Record may be viewed at the following locations: 
 
 (By appointment only)  
Town of Lewiston Public Library US Army Corps of Engineers Youngstown Free Library 
305 South 8th Street 1776 Niagara Street 240 Lockport Street 
Lewiston, NY 14092 Buffalo, NY 14207 Youngstown, NY 14174 
Phone: (716) 754-4720 Phone: (800) 833-6390 (Option 4)  Phone: (716) 745-3555 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

U.S. ARMY CORPS OF ENGINEERS – BUFFALO DISTRICT 
ENVIRONMENTAL PROJECT MANAGEMENT TEAM 

1776 NIAGARA STREET, BUFFALO, NY 14207 
Phone: (800) 833-6390 (Option 4) 

Email: fusrap@usace.army.mil 
Website: www.lrb.usace.army.mil/Missions/HTRW/FUSRAP/NiagaraFallsStorageSite.aspx 

mailto:fusrap@usace.army.mil
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Feasibility Study Modeling Objective

 Modify the 3D groundwater flow and solute transport 
model previously developed for the NFSS RI to predict 
the transport of radionuclides only from the IWCS 

 Modify the model to assess the effectiveness of 
Feasibility Study alternatives:
► Alternative 1: No Action
► Alternative 2: Enhanced Containment of Subunits A, B, and C
► Alternative 3a: Enhanced Containment with Removal of 

Subunit A

2
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NFSS and Adjacent Properties
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NFSS and Adjacent Properties
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Model Development
 Groundwater Database: 

► Over 50,000 water levels
► Lithologic and hydraulic conductivity data
► Data compiled from NFSS, CWM, and Modern Landfill

 Geographic Information System:
► Groundwater database linked to GIS
► Hydrogeologic conceptual model of the NFSS and 

surrounding area assembled
► Conceptual model used as input to a numerical 

groundwater flow and contaminant transport model (HGL 
MODHMS)
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Conceptual Site Model
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Subsurface Stratigraphy and Sand Lenses
 The conceptual model consists of four geologic 

units that control groundwater flow:
► Brown Clay Till (BCT);
► Glaciolacustrine Clay (GLC); 
► Alluvial Sand and Gravel (ASG); and 
► Queenston Formation (QFM).

 Discrete sand lenses in the BCT were 
geostatistically analyzed and found to be 
discontinuous and uncorrelated over significant 
distances (i.e., more than 20 feet horizontally).
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North South Cross Sectional View
of NFSS IWCS
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Model Development and Calibration

 The NFSS numerical model was derived from a 
detailed hydrogeologic conceptual model.

 Designed to simulate groundwater flow under 
steady-state flow conditions.

 Incorporates surface water features such as the 
Niagara River, Lake Ontario, local creeks, and on-
site ditches.

 Predicts the transport of dissolved chemical and 
radiological contaminants in the multi-layered 
water-bearing units underlying NFSS. 
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Model Development and Calibration (cont.)
 Regional in scale with high-resolution grid 

refinements near the IWCS to provide additional 
detail and predictive accuracy near the IWCS.

 10,000-year simulations were performed to 
evaluate the long-term potential for radionuclide 
migration.

 Calibrated by adjusting hydraulic conductivity and 
precipitation recharge rates to match the average 
water-level elevations from four time periods.
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Layer 1

Layer 2

Layer 3

Layer 4

Upper Clay Till

Glacio-Lacustrine
Clay               
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Gravel
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Layering of 3D NFSS Model
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Model Extent and Capabilities
 The NFSS model 

simulates several complex 
systems and processes:
► groundwater flow and 

contaminant transport 
over a 60 square mile 
area;

► contaminants originating 
from both soil and the 
IWCS;

► existing groundwater 
contamination;

► water level elevations, 
groundwater velocities, 
and contaminant 
concentrations.
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Fate and Transport Model

 Provides solute transport predictions for the 24 
contaminants of potential concern identified 
during the Baseline Risk Assessment (BRA).

 Initially applied to estimate present-day (i.e., 
Baseline Case) conditions using best estimate 
values of hydraulic material properties, physio-
chemical input parameters, and model source-
term concentrations.
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IWCS Feasibility Study Modeling Analysis

 Model modified for the IWCS 
FS to predict the future 
radionuclide concentrations at 
the NFSS and IWCS 
boundaries. 
► Alternative 1: No Action;
► Alternative 2: Enhanced Containment 

of Subunits A, B, and C; and
► Alternative 3a: Enhanced Containment 

with Removal of Subunit A. 

 The modeling analysis focused on 
U-234, U-238, Ra-228, Th-230, 
and Pb-210

15
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IWCS FS Modeling Results

 Simulations show radionuclides will not migrate 
to the NFSS boundary within 10,000 years.

 200 year simulations show:
► Alternative 1 (no action) - only U-234 and U-238 will 

migrate to the IWCS boundary.
► Alternatives 2 and 3a - no radionuclides will migrate 

to the IWCS boundary.  

16
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Modeling Results
Alternative 1 – No Action

Constituent

Maximum 
Concentration 

Time<200 years
(pCi/L)

Maximum 
Concentration 

Time<1,000 years
(pCi/L)

Maximum 
Concentration 

Time<10,000 years
(pCi/L)

U-238 0.04 0.92 256
U-234 0.04 0.93 258
Th-230 -- -- 1.38
Ra-226 -- -- 2.69
Pb-210 -- -- 0.02
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Maximum concentration predicted at the IWCS boundary
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Modeling Results
Alternative 2 – Enhanced Containment of 

Subunits A, B, and C

Constituent

Maximum 
Concentration 

Time<200 years
(pCi/L)

Maximum 
Concentration 

Time<1,000 years
(pCi/L)

Maximum 
Concentration 

Time<10,000 years
(pCi/L)

U-238 -- 0.42 589
U-234 -- 0.43 594
Th-230 -- -- 3.06
Ra-226 -- -- 5.80
Pb-210 -- -- 0.04
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Maximum concentration predicted at the IWCS boundary



BUILDING STRONG®

Modeling Results
Alternative 3a – Enhanced Containment with 

Removal of Subunit A

Constituent

Maximum 
Concentration 

Time<200 years
(pCi/L)

Maximum 
Concentration 

Time<1,000 years
(pCi/L)

Maximum 
Concentration 

Time<10,000 years
(pCi/L)

U-238 -- 0.42 22.12
U-234 -- 0.43 22.32
Th-230 -- -- 0.21
Ra-226 -- -- 0.71
Pb-210 -- -- --
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Maximum concentration predicted at the IWCS boundary



Formerly Utilized Sites  
Remedial Action Program  

(FUSRAP)  
Decision Procedure

BUILDING STRONG®

Potentially Eligible

Record of Decision

Site Designation

Pre-designation Activities

Proposed Plan

Remedial Investigation/Feasibility Study

Post Record of Decision

Long-Term Management

- Preliminary Assessment
- Site Inspection
-  Preliminary Legal Analysis of Government  

Responsibility

-  Identification of Preferred Alternative
-  Release for 30-day Public Review Period

- Scoping
- Site Characterization
- Baseline Risk Assessment
- Treatability Studies
-  Development and Evaluation of Alternatives

- Remedial Design (if necessary)
- Remedial Action (if necessary)
- Project Completion
- Site Closeout

- Operations and Maintenance (if necessary)
- Five-year Reviews (if necessary)

U.S. Department of Energy (DOE) referral to 
the U.S. Army Corps of Engineers.

Preliminary identification of site hazards and 
evaluation of the need for action under  
FUSRAP.

Based on results of the pre-designation activ-
ities the Corps of Engineers may designate a 
site into FUSRAP for further investigation and 
potential action.

Gather information sufficient to support an in-
formed risk-management decision regarding 
whether an action is needed; and if so, which 
remedy appears to be the most appropriate 
for a site.

Identify preferred alternative in a Proposed Plan 
based upon preliminary balancing tradeoffs 
among alternatives using nine criteria specified 
in the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP).

Make final determination on remedy, which 
complies with the Comprehensive Environ-
mental Response, Compensation and Liability  
Act (CERCLA) of 1980 as amended and the NCP.

Implement the response action defined in the 
Record of Decision (ROD), and document and 
demonstrate that the action was completed in 
accordance with the ROD and in compliance 
with CERCLA and the NCP.

Corps of Engineers returns site to DOE  
Office of Legacy Management for long-term 
stewardship.

Niagara 
Falls  

Storage  
Site
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General Overview of the Manhattan Engineer District  
and Atomic Energy Commission Processes

Uranium was separated from other  
natural materials in the ore.

Milling

Uranium Metals and Metals Machining
Metals were manufactured, rolled, and 
shaped.

Uranium ore was obtained from the  
Belgian Congo or the western United 
States and Canada.

Mining

Uranium Ore:
• Uranium-234
• Uranium-235
• Uranium-238           

Increases the percentage of Uranium-235.
Enrichment (Gaseous Diffusion, etc.)

Products of refining/conversion:
• Uranium trioxide (orange oxide)
• Uranium dioxide (brown oxide)
• Uranium tetraflouride (green salt)
• Uranium hexaflouride
Produces a product that can be enriched.

Refining/Conversion

Waste Storage/ Disposal

Nuclear Production Reactors
More useful nuclear material created.

Enriched uranium provided by other  
federal operations was sent to weapons 
production facilities. Other sites involved 
in early weapons production were used 
for beryllium and thorium production or 
were research facilities.

Weapons Development

Incidental Contamination

Niagara 
Falls  

Storage  
Site



Niagara Falls Storage Site  
Timeline 1941-1974

BUILDING STRONG®

1944 - 1946 - L-30 residues are transferred from Linde 
Ceramics and placed in Building 411; L-50 residues are 
placed in Buildings 413 and 414. R-10 residues stored on 
open ground north of Building 411. In 1946, the Tonawanda 
refinery was decommissioned and contaminated portions 
of the plant were disposed of at the LOSA.

1950 - Animal carcasses from radiation safety tests  
conducted at the University of Rochester (Rochester,  
New York) and wastes from Knolls Atomic Power Lab (KAPL)  
comprised of spent fuel rods, reactor waste, and combustible  
material were transferred to the LOSA.
During this time the LOSA was also utilized as a staging 
point for uranium metal billets being processed at local 
steel mills.

1941 - Attack on Pearl Harbor (U.S. government officially  
enters World War II).

1942 - Under the jurisdiction of the U.S. Army, the  
Manhattan Engineer District (MED) was established as  
the lead agency in the development of nuclear energy and 
given responsibility for the construction aspects of the 
World War II atomic energy program, which became known 
as the Manhattan Project.
U.S. government acquires 7,500 acres in the Towns of 
Lewiston and Porter, New York, and constructs a trinitro-
toluene (TNT) production facility, called the Lake Ontario 
Ordnance Works (LOOW) which was capable of producing 
240,000 pounds of TNT per day utilizing four process lines.

1943 - U.S. War Department stopped production at LOOW 
 due to an oversupply of TNT (an estimated 41,656,000 
pounds of TNT had been produced during the nine-month 
period of production).

1944 - Chief of Engineers, MED, requested authorization 
to store low-level radioactive residues (L-30, L-50, R-10, 
and F-32) and other materials on a portion of the LOOW. 
These residues and wastes were to be stored on 1,500 
acres of the LOOW which when transferred to MED was 
termed the Lake Ontario Storage Area (LOSA). Due to the 
shortage of manpower and metal containers during the 
war, it was believed that bulk storage would be more  
efficient than barrel storage. 
MED used the site as an interim storage location for  
various wastes, including radioactive residues that resulted  
from the processing of uranium ore during the development 
of the atomic bomb. Wastes stored ranged from building 
and office materials to process sludge.

1946 - The Manhattan Engineer District was deactivated  
and its responsibilities were transferred to the newly  
established Atomic Energy Commission (AEC), under 
the Atomic Energy Act of 1946 to control the future of 
the atomic weapons mission including responsibility for 
all aspects of the development and regulation of nuclear 
technology.

1948 - The Department of Defense decommissioned the 
LOOW and the AEC acquired approximately 1,511 acres  
of the original 7,500 LOOW which included the original 
residue storage areas (LOSA).

1949 - K-65 residues from refining Belgium Congo uranium  
pitchblende ores owned by African Metals Corporation 
(Afrimet) at the Mallinckrodt Chemical Works (St. Louis, 
Missouri) were railed to the LOSA and temporarily stored in 
drums along roadways/railways, in igloos north of Balmer 
Road, and inside buildings on the site.

1974 - Formerly Utilized Sites Remedial Action Program 
(FUSRAP) was initiated by the AEC to identify, investigate, 
and, if necessary clean up or control sites that became 
contaminated as a result of the Nation’s former Atomic 
Energy Program.
The AEC was dissolved in the Energy Reorganization Act 
of 1974 and its functions were split between two organiza-
tions, the Nuclear Regulatory Commission and the Energy 
Research and Development Administration (predecessor 
agency to the Department of Energy).

1964 - 1965 - R-10 residue storage pile was covered 
with soil and seeded to provide a grass-covered sod layer.

1970 - 1972 - Radiation surveys performed on the 
LOSA and its vicinity properties indicated that radioac-
tivity exceeded the AEC guidelines. Off-site radiological 
surveys and decontamination was performed on vicinity 
properties as well as the Central Drainage Ditch (using a 
dose-based criteria) and the material removed from off-
site properties was brought onto the LOSA and placed in 
the area of the R-10 pile, known as the spoil pile.

1955 - The AEC declared 1,298 acres excess and was 
disposed through the General Services Administration 
leaving 213 acres on the AEC site.

1958 - At the termination of the ore procurement  
contracts 25-year lease agreements were negotiated with 
Afrimet for the continued storage of residues. The original 
procurement contracts stipulated that the residues could 
be abandoned by Afrimet when the contracts terminated 
in 1958 but Afrimet wished to retain the radium-rich residues 
stored at the AEC storage site in Lewiston, New York, and 
the Feed Materials Production Center in Fernald, Ohio. The 
residue storage lease agreements negotiated in 1958 did 
not permit abandonment by Afrimet when the contracts 
expired in 1983.

1954 - Building 401 (former steam plant for TNT  
manufacturing) was used as a boron-10 isotope separa-
tion plant (the non-radioactive boron-10 isotope became 
of interest in the early 1950s in the developing nuclear  
industry for use as a shielding material in nuclear reactors). 
The plant was placed on standby in 1958 and restarted 
in 1964 (when boron supplies were low) and again put on 
standby in 1974.
The AEC adopted a policy to cease use of the site for the 
storage of any additional contaminated material. A major 
cleanup of the entire site, including the consolidation and 
removal of surface debris was completed (1954-1955).

1952 - 1953 - K-65 residues were transferred from 
drums to Building 434 which was a 165-foot tall reinforced 
concrete silo that was originally constructed at LOOW for 
water storage. The remainder of the K-65 residues from 
the St. Louis operations and that processed in the later 
years at the Feed Materials Production Center, Fernald,  
Ohio, was stored in two cylindrical concrete tanks at the 
Fernald Site.



Niagara Falls Storage Site  
Timeline 1975-1997
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1983 - 1984 - Start of K-65 residue transfer by hydraulic 
mining from Building 434 to eastern half of Building 411. 
Buildings 410, 412 and 415 were demolished.

1986 - The cap over the residues and waste in the IWCS 
was closed and completed.

1975 - After the AEC was dissolved the responsibility  
for FUSRAP and the Niagara Falls Storage Site was  
transferred to the Energy Research and Development  
Administration (ERDA).
ERDA declared the 22-acre waste water treatment plant  
excess, leaving 191 acres on the now termed Niagara Falls 
Storage Site (NFSS).

1977 - The Department of Energy Organization Act was 
signed into law, which eliminated ERDA and created the 
Department of Energy (DOE). 
The DOE assumed responsibility for NFSS under the  
Surplus Facilities Management Program and the NFSS  
vicinity properties under FUSRAP.

1979 - The DOE and its subcontractors performed  
comprehensive radiological surveys of on-site/off-site 
properties and drainage ditches. During this year the DOE 
also began the Environmental Surveillance Program to 
monitor water and air on the storage site to provide  
information about radionuclides in the off-site environment.

1982 - Soil near the R-10 spoil pile was moved onto the 
R-10 pile and a dike cutoff wall was constructed which 
marked the commencement of the construction of the 
Waste Containment Structure (WCS) at the NFSS.
DOE prepares the Long-Range Planning Study to identify 
feasible alternatives for the NFSS wastes; concludes that 
entombing the Afrimet residues is the most favorable  
disposition.
Radiological surveys of vicinity properties were conducted 
and excavated soils were consolidated in the WCS.

1985 - Remainder of K-65 residues transferred to Building 
411; demarcation layer installed to identify the location of 
the K-65 residues. 
Additional materials excavated from on-site and off-site 
areas were transferred to the WCS (including rubble from 
demolished on-site buildings). 
Buried drums removed from a vicinity property were stored  
on NFSS for waste characterization.

1983 - DOE took title of the pitchblende residues and  
released Afrimet from its obligations with respect to the 
residues when the 25-year contract expired.

1984 - A detailed geologic study of the WCS area concludes 
that the NFSS is suitable for long-term storage of low-level  
radioactive waste and the Final Implementation Plan for 
the Environmental Impact Statement for Long-Term  
Management of Existing Wastes and Residues at the  
NFSS was released. 
Ore residues are transferred into former-LOOW water 
treatment Buildings 411, 413, and 414 which were to be  
included in the WCS.

1990 - Responsibility for NFSS was transferred to FUSRAP  
from the Surplus Facilities Management Program.
A limited chemical characterization was conducted at 
NFSS to identify non-radioactive contaminants.

1992 - A Site Inspection (following the CERCLA process)  
was submitted to the Environmental Protection Agency 
from the Department of Energy which included a Hazard 
Ranking Score (HRS) for the NFSS. Two sources were 
evaluated for the HRS; the IWCS which received a score of 
zero and Building 401 which received a score 0f 0.533 due 
to the presence of organic compounds. Since the IWCS 
had already been constructed at the time of the site  
inspection and HRS evaluation, the site was not placed  
on the National Priority List. (Note: Fernald was on the  
National Priority List, which required an HRS greater  
than 28.5). 

1995 - National Academy of Sciences/National Research  
Council independent review recommends that the 
high-level residues be disposed of off-site and other  
materials remain on site.

1991 - A 325 ft. by 192 ft. waste containment cell was  
excavated within the northern portion of the Interim Waste  
Containment Structure (IWCS). Soil from on-site remediation  
and 63 drums from the vicinity properties remediation 
were consolidated into the IWCS. In addition, remaining 
radioactive material at the NFSS such as contaminated 
soil samples, pipes, scrap metal and debris were also  
added into this excavation and subsequently covered with 
clay and the IWCS cap was reconstructed.

1994 - DOE performs a failure analysis and determines 
that with the addition of a long-term cap over the existing 
cap, the IWCS will isolate the waste from radiological 
emissions for a 10,000-year period.

1988 - Several places of residual radioactivity at NFSS 
and isolated areas of radioactivity identified from verifi-
cation surveys were excavated and placed in temporary 
storage at NFSS.



Niagara Falls Storage Site  
Timeline 1997-Present
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2004 - Congress designates ore residues from Fernald 
and the NFSS as “Byproduct material” as defined by  
Section 11e.(2) of the Atomic Energy Act of 1954.

1999 - The Corps of Engineers prepared a Field Sampling 
Plan to initiate remedial investigation (RI) activities and  
initiated Phase I RI sampling of the NFSS.

2000 - Decontaminated, demolished, and safely disposed 
of Building 403 (former laboratory and office building). 
Initiated Phase II RI sampling.
Conducted extensive background radiological sampling  
of soils to develop representative background screening 
levels to use for comparing site data.

2001 - The Corps of Engineers conducted site-wide  
gamma walkover and geophysical surveys at NFSS.
The Corps of Engineers conducted background gamma 
walkover survey at Lewiston-Porter School District.
Conducted geophysical survey on Vicinity Property G to 
investigate the former University of Rochester burial area.
Initiated Phase III RI sampling.

2002 - Conducted exploratory trenching activities on  
Vicinity Property G to investigate the former University of 
Rochester burial area.
Conducted exploratory trenching activities at NFSS.

2003 - Building 401 was remediated for asbestos  
contamination.
Conducted extensive background radiological sampling 
of groundwater to develop representative background 
screening levels to use for comparing site data.
Completed Phase III RI sampling.

2007 - The Corps of Engineers issued a comprehensive, 
three volume RI Report, which identified the potential  
nature and extent of contamination, evaluated the risks to 
human health and the environment, and evaluated the  
potential movement of contaminants through the ground-
water beneath the site.

2010 - Building 401 deconstruction completed.

2012 - Radon Assessment Technical Memorandum  
released.
Preliminary Evaluation of Health Effects for Hypothetical  
Exposures to Contaminants from the IWCS Technical 
Memorandum released.
The Feasibility Study for the Balance of Plant is initiated 
via release of plan for additional sampling and investigation.

2015 - DOE refers Vicinity Properties H Prime and X to 
the Corps of Engineers for evaluation for eligibility in  
FUSRAP.
Balance of Plant Contamination Extent Investigation  
Report released.
2015 Interim Waste Containment Structure OU Feasibility 
Study released.
2015 Interim Waste Containment Structure OU Proposed 
Plan released.

2009 - Work Plan for Feasibility Study released, which 
proposes an operable unit (OU) approach to evaluate  
remedial action alternatives at the NFSS and prioritizes 
the IWCS OU.  The IWCS Feasibility Study will be initially 
released in a series of technical memoranda.
Historical photo analysis performed.

2011 - Meteorological Data Evaluation Technical Report 
issued.
RI Report Addendum released to address public comments 
on the RI Report.
Updated Groundwater Flow and Contaminant Transport 
Modeling Results Report released.
Waste Disposal Options and Fernald Lessons Learned 
Technical Memorandum released.

2013 - Remedial Technologies Development and Screen-
ing Technical Memorandum released.
Balance of Plant OU Field Investigation Report released.

2006 - Radiological sampling of former LOOW  
underground utility lines.

1997 - Congress transferred the authority for FUSRAP 
from DOE to the Corps of Engineers in the Energy, Water 
Development and Appropriations Act, transferring respon-
sibility for NFSS and Vicinity Property E, E Prime, and G 
from DOE to the Corps of Engineers. The DOE retained 
ownership of the NFSS.



Radon Control System

Monitoring during remediation

Remote excavation and  
handling of residues

Waste will be in sealed, stabilized and  
radiologically scanned containers  

to ensure safe rail transport

Niagara Falls Storage Site
Safety Measures During Remediation

BUILDING STRONG®

Fully enclosed Retrieval Facility

Safety, security and  
emergency response training

On-Site  
Worker Protection

Regular environmental  
surveilance continues

Community and  
Environmental Protection

Secure transport

Disposal at authorized 
off-site facility

Transportation and  
Disposal Safety



Niagara  Fa l l s  S to rage  S i te—Feas ib i l i t y  S tudy  fo r  the  In te r im  Was te  Conta inment  S t ruc tu re  Operab le  Un i t  

ALTERNATIVE 2 ENHANCED CAP 

Vertical exaggeration 2.5:1 

Geomembrane (0.06 in.). Engineered liner to resist water infiltration. 

Existing compacted clay cap (36 in.). Resists water infiltration and 
prevents radon emissions and gamma radiation.  

Rock rip-rap biointrusion layer (18 in.). Protects against erosion, root 
penetration, and damage caused by burrowing animals. 

Subsurface soil, topsoil, and grass (24 in.). Reduces potential for erosion. 

Sand drainage layer (6 in.). Diverts water to resist water infiltration. 

Enhanced Cap Detail 

Vegetated slopes made 
more level to increase 

stability 

Subunit A 

Subunit B 

Subunit C 

E W 

Building 411 

Existing clay 
dike and cutoff 

wall 

Slope = 2% 
Slope = 7% 

Slope = 20% 

Slope = 40% 

Slope = 10.5% 

Slope = 20% 

New gabion rock wall 
(retaining wall) for slope 
stability enhancement 

and armoring 

New rock rip-rap 
armoring for erosion 

protection 

Central Drainage Ditch 

Maximum probable flood level 

Vegetated diversion 
channels and rock-lined 

waterways added to 
surface to provide erosion 

protection  
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100-year flood level 

Approximate line of cross section 

Contaminated soil and debris 

K-65 residues 

Other residues 

Sand drainage layer 

Clay cap, dikes, and cut-off wall 

Geomembrane 

Building 411 walls and floor 

Gray clay 

Brown clay 

Rock rip-rap biointrusion layer, average rock diameter 8 in. 

Subsurface soil, topsoil, and grass 

Rock rip-rap surface armoring, average rock diameter 15 in. 

E W 

R-10  
residues 

Building 
411 

Buildings 
413 and 414 

Approximate height of IWCS: 
36 ft. from ground surface 

Line of cross 
section 
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RETRIEVAL OF K-65, L-30, L-50, AND F-32 RESIDUES 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNIT A (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 
 

1A 

1E 

1C 

1B 

BAY D BAY C BAY B 

BUILDING 411 

RADON CONTROL SYSTEM DUCTWORK 

SLURRY TRANSFER LINES 

RECIRCULATION LINE 

DUCTS TO RCS 

STABILIZATION FACILITY 
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 C
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BAY A 

BUILDING 
414 

BUILDING 
413 

Remote- 
controlled 
excavator 

Exposed K-65 
residues Waste cart 

being 
unloaded 

W
A

S
T

E
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Retrieval Facility containment building with active 
excavation. 

CONTAINMENT BUILDING FOOTPRINT 
(orange dashed lines) 

Note: All work in Containment Building is 
done remotely 

RCS collection 
hoods 

1D 

Remotely operated excavator. 

1D 

GENERAL SITE LAYOUT 

RADON CONTROL 
SYSTEM  (RCS) BUILDING 

STABILIZATION 
FACILITY 

Building 
414 

Building 
413 

W
A

S
T

E
 H

A
N

D
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N
G
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WASTE 
CONTAINER 

STAGING/ 
TRUCK 

LOADING 
AREA 

PROCESS SUB-STEPS GENERAL PROCESS STEPS 

1. RETRIEVAL 

2. WASTE HANDLING 

3. WASTE STABILIZATION 

4. TRANSPORTATION AND 
DISPOSAL 

R
A

D
O

N
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O
N
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O
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RETRIEVAL 
FACILITY 

Construct facilities and support areas. 

Remove IWCS to top of Buildings 411, 413, and 414 walls. This leaves 
material in place above residues as a radiation shield. 

Deliver residues to Waste Handling Facility in loading cart. 

Scrape back cover and expose residues in a small area. Use Radon 
Control System collection hood for supplemental collection of Process 
Area contaminated air. 

Use remote equipment to remove K-65 residues. 

1A 

1B 

1D 

1C 

1E 

1C 

WASTE TRANSPORT 
CART AIRLOCK 

120 FT 30 0 60 
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WASTE HANDLING OF RESIDUES AND ASSOCIATED WASTES RECEIVED FROM THE RETRIEVAL FACILITY 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNIT A (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

 

2A 2B 

2C 

2D 

2E 

2G 

40 ft 

40 ft 

Cart Dolly 

Stored containers 

Airlock 

Loading chute from 
Retrieval Facility 

Screens and grinders to 
process waste 

Processed waste 
conveyor system 

Water pipes 

Containment system 
(orange line) 

Integrated with Retrieval 
Facility 

Water Tank 
Waste 

Conditioning 
Tank 

2F 
Waste 

Conditioning 
Tank 

Ductwork to RCS Process 
Area system 

Slurry to Stabilization 
Facility 

GENERAL SITE LAYOUT 

RADON CONTROL 
SYSTEM  (RCS) BUILDING 

STABILIZATION 
FACILITY 

Building 
414 

Building 
413 

W
A
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WASTE 
CONTAINER 

STAGING/ 
TRUCK 

LOADING 
AREA 

PROCESS SUB-STEPS GENERAL PROCESS STEPS 

1. RETRIEVAL 

2. WASTE HANDLING 

3. WASTE STABILIZATION 

4. TRANSPORTATION AND 
DISPOSAL 
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RETRIEVAL 
FACILITY 

Load empty container onto cart dolly. 

Transport dolly through airlock and into process area. 

Transfer waste to conditioning tank. 

Process waste through grinder and screens for size reduction. Oversize  
waste loaded into disposal containers in Retrieval Facility. 

Load waste from Retrieval Facility into cart. 

2A 

Mix waste, water, and chemical additive to produce slurry. 

Transfer slurry to Stabilization Facility. 2G 

2F 

2E 

2D 

2C 

2B 

Note: All work in Waste Handling Facility is done remotely 
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WASTE STABILIZATION OF K-65 RESIDUES 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNIT A (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

3A 

3B 

3C 

3D 

3E 

3G 

3H 

3F Operations controlled 
from Work Areas 

(occupied) separated 
from Process Areas 

Crane carrying IP-2 
container IP-2 container 

being transported 
through airlock 

Dry additive silos 

Additive controlling motors above 
mixing room 

IP-2 container being lidded 

GENERAL SITE LAYOUT 

RADON CONTROL 
SYSTEM  (RCS) BUILDING 

Building 
414 

Building 
413 
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A
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WASTE 
CONTAINER 

STAGING/ 
TRUCK 

LOADING 
AREA 

PROCESS SUB-STEPS GENERAL PROCESS STEPS 

1. RETRIEVAL 

2. WASTE HANDLING 

3. WASTE STABILIZATION 

4. TRANSPORTATION AND 
DISPOSAL 
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RETRIEVAL 
FACILITY 

Stage empty IP-2 containers in building. 

Transport container through airlock into process area. 

Put stabilized waste mixture into IP-2 container. 

Mix cement, fly ash, and slurry in set proportions. 

Load waste slurry into mixer. 

3A 

Remove free liquid (if present) with absorbent. Install lid. 

Decontaminate container exterior and survey to ensure it meets all limits 
(radiological safety, Department of Transportation, and disposal facility). 

STABILIZATION 
FACILITY 

Load container on trailer and transport to container staging area. 

3G 

3F 

3E 

3C 

3B 

3D 

3H 

Slurry from Waste 
Handling Facility 

Note: all photos are from the Fernald K-65 project 
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RADON CONTROL SYSTEM  

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNIT A (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

 

Carbon bed 
filter 

Waste Handling Facility 

Process tanks and 
processing equipment 

Higher radon areas 

Work Areas 

Stabilization Facility 

Process tanks 
Higher radon areas 

Work Areas 

Retrieval Facility 

Portable excavation 
hoods 

Higher radon areas 

Work Areas 40,000 CFM* 
pumps 

1,000 CFM* pumps 
Stack 

82,000 
CFM 

HEPA filter 
bank 

HEPA filter 
bank 

HEPA filter 
bank 

HEPA filter 
bank 

HEPA filter 
bank 

Monitoring confirms air 
meets release limits or it 
is returned to Process 

Areas. 

 
 Construct Radon Control System (RCS) prior to exposing residues in 

excavation. 
 Operate RCS continuously throughout residue retrieval, waste handling, and 

stabilization. 
 Maintain negative pressure in facilities to prevent radon release. 
 Filter air from Process Areas (unoccupied, higher radioactivity areas in the 

Retrieval Facility, Waste Handling Facility, Stabilization Facility, and at radon 
collection hoods) through carbon filters and then high efficiency particulate air 
(HEPA) filters.  

 Filter air from Work Areas (occupied, lower radioactivity or clean control rooms, 
staging areas, and sealed container processing) through HEPA filters. Less 
filtering is needed in Work Areas because radon levels are lower by design. 

RCS flow and treatment/filtering detail for Process Area air Process flow diagram for the RCS 

1. Air from Process 
Area enters RCS 

2. Air passes through 
coarse filters 

Continuous 
emissions 
monitoring 

3. Condensation liquids 
held in hold-up tank 

4. Air passes through carbon beds to 
remove radon and other radionuclides 

5. Treated air exits carbon beds 6. Treated air passes 
through HEPA filters for 

additional radionuclide and 
particulate removal  

RCS FIRST FLOOR RCS SECOND FLOOR 

 

7. Fans drive air 
through system 

8. Treated and 
confirmed clean air 
exhausted through 

stack 

9. Treated air 
recycled to Process 

Areas or exhausted if 
meets lmits 

GENERAL SITE LAYOUT 

RADON CONTROL 
SYSTEM  (RCS) BUILDING 

Building 
414 

Building 
413 
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WASTE 
CONTAINER 

STAGING/ 
TRUCK 

LOADING 
AREA 

RADON CONTROL SYSTEM OPERATION GENERAL PROCESS STEPS 

1. RETRIEVAL 

2. WASTE HANDLING 

3. WASTE STABILIZATION 

4. TRANSPORTATION AND 
DISPOSAL 

R
A

D
O

N
 C
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N
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RETRIEVAL 
FACILITY 

STABILIZATION 
FACILITY 

Carbon bed 
filter 

* CFM = cubic feet per 
minute 

Return to 
Process Areas 
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TRANSPORTATION AND DISPOSAL OF STABILIZED K-65 RESIDUES 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNIT A (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

 

Type of Waste Volume 
Removed 

(yd3) 

Waste and Container 
Type 

Number of 
Truck 

Shipments 

Truck Shipments 
Duration 

K-65 residues and commingled 
L-30 and F-32 residues 

6,030 Stabilized waste in IP-2 
containers 

3,800 

Other Subunit A wastes 22,410 Soil-like waste in  
supersacks and debris 
in B-25 boxes 

4,000 
2 years  

IP-2 containers loaded onto a trailer  
 Two containers per trailer on specialized trailers 

designed to carry IWCS stabilized waste. 
 Container tie-down system is state of the art for 

radiological transport. 

IP-2 container staged for transport 
 Spacing on concrete pad minimizes radiological  

dose during inspections. 

IP-2 container filled with stabilized waste   
 Containers 76 in. wide by 80 in. high, 1/2-inch 

thick carbon steel.  
 Filled containers weigh approximately 2,200 lbs. 
 Radiological dose from containers will be below 

DOT and human health risk limits for workers, 
the truck driver, and the public along the 
transportation route. 

IP-2 containers prepared for transport   
 Containers loaded on trailers designed for IWCS stabilized waste. 
 Final radiological survey conducted to clear shipment for off-site transport and disposal. 

Transportation to disposal facility  
 Assumed disposal facility for the Proposed Plan is Waste 

Control Specialists, Andrews, Texas. A different (fully 
licensed) facility may be selected in the IWCS Remedial 
Design.  

 The actual route will be determined based on public health 
protection, security, and feasibility. 

 Approximate length of route: 1,800 miles. 

Disposal at a licensed facility   
 Containers will be surveyed and inspected prior to 

acceptance for disposal. 
 Disposal will be in lined, below-ground pits with monitoring. 
 This photograph shows disposal of Fernald stabilized K-65 

waste in IP-2 containers at Waste Control Specialists, Texas. 

4A 

4B 

4C 

4C,D 4E 

4F 

GENERAL SITE LAYOUT 

RADON CONTROL 
SYSTEM  (RCS) BUILDING 

Building 
414 

Building 
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PROCESS SUB-STEPS GENERAL PROCESS STEPS 

1. RETRIEVAL 

2. WASTE HANDLING 

3. WASTE STABILIZATION 

4. TRANSPORTATION AND 
DISPOSAL 
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RETRIEVAL 
FACILITY 

Survey and inspect IP-2 containers to confirm they meet safety, 
transportation, and disposal facility limits. 

Stage containers on storage pad. 

Transport containers to disposal facility under safety, security, and 
emergency response plans. 

Resurvey and re-inspect prior to off-site transport. 

Load containers on specially designed trailers. 

4A 

Dispose of containers at authorized disposal facility. 

STABILIZATION 
FACILITY WASTE 

CONTAINER 
STAGING/ 

TRUCK 
LOADING 

AREA 

4B 

4C 

4D 

4E 

4F 

Truck shipments  
 Time to complete shipments (2 years) depends on project funding of $70 million per project 

year. Reduced funding may extend the project but would not change the number of 
shipments. 

 Conceptual design assumes shipments occur from March to November each year.  

Note: unless otherwise stated, 
photographs are from the 

Fernald K-65 project 



Niagara  Fa l l s  S to rage  S i te—Feas ib i l i t y  S tudy  fo r  the  In te r im  Was te  Conta inment  S t ruc tu re  Operab le  Un i t  
SITE PREPARATION AND PLANNING FOR REMOVAL ACTIVITIES 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNITS B AND C (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

Activity Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

Design and Planning              

Construction of Infrastructure   
          

Subunits B/C Removal to Access Subunit A    
        

Subunit A Retrieval/Stabilization/Disposal    
            

Subunit C Excavation/Disposal     
           

Subunit B Excavation/Disposal       
      

Facility Demolition and Decommissioning       
      

  

Site Restoration                                 

  

PROCESS SUB-STEPS 

1. SITE PREPARATION AND 
PLANNING 

 

GENERAL PROCESS STEPS 

1C 

1D 

1E 

1F 

1G 

1G 

1G 

1H 

1I 

1J 

1B 

(On-site 
laboratory 

location to be 
determined) 

2. WASTE REMOVAL AND 
PACKAGING AND SITE RESTORATION 

3. TRANSPORTATION AND DISPOSAL 

IWCS GENERAL SITE LAYOUT 

 Schedule is based on project funding of $70 million per project year. Reduced funding may extend the schedule. 

 Schedule assumes active remediation occurs from March to November each year.  

Clay dike wall 

IWCS 

1A 

1K 

1L 

Clean 
water 
basin 

Contaminated water basin 

PROJECT SCHEDULE, REMEDIAL ALTERNATIVE 4 
(Excavation, treatment, and off-site disposal of Subunit A; excavation and off-site disposal of Subunits B and C) 

Contaminated 
water (if any) from 
soil staging and 

excavation areas 

Contaminated  
water storage 

basin 

Water Treatment Building 

Influent 
holding 

tank 

Water treatment 
train 

(100 gallons/minute) 

Clean water 
storage basin 

Permitted 
discharge 

1J 
1L 

1K 

Basin sampled to monitor 
treatment system and ensure 
water is below release limits. 

WATER TREATMENT SYSTEM DETAIL 

1C

Conduct walk-over surveys to identify areas for additional health and safety measures. 

Begin radiological monitoring program using real-time data from field instruments and 
on-site laboratory. 

Construct parking lots for construction trailers. 

Construct vehicle maintenance area. 

Construct soil staging areas for temporary stockpiling of soil. 

Install new fence and gate entrances to control access. 

Construct new haul and access roads across the site. 

Construct sediment basin to collect rainwater and sediment (if any) from staging and 
excavation areas. 

1A 

Construct dust control and vehicle wash down area to prevent releases. 

Construct lined contaminated water basin for water storage before treatment.  

Install Water Treatment Building. 

1B 

1K 

1J 

1I 

1H 

1G 

1F 

1E 

1D 

1C 

1E 

Building 411 

Bldg 
413 

Bldg 
414 

Construct clean water basin for water storage prior to permitted discharge.  1L 

Note: these activities will support removal of Subunit A as well as Subunits B and C 
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ON-SITE WASTE REMOVAL, SEGREGATION, AND PACKAGING 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNITS B AND C (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

 Remove uncontaminated topsoil and 
uncontaminated portion of clay layer.  

 Place clean topsoil and clay in soil 
stockpile. 

 Segregated by waste classification. 
 Segregation based on on-site analysis and waste profiles. 
 Place waste into separate piles for each waste classification (below). 
 Reduce size of debris to fit into containers. 

 Wastes associated with the uranium ore 
residues in the IWCS. 

 Expected to be the majority of the Subunits 
B and C waste volume. 

2A. Remove clean soil 

 Removal by typical construction 
equipment. 

 Conduct continuous monitoring. 
 Classify wastes for segregation. 

2B. Excavate  waste material 

2C. Segregate waste 

11e.(2) waste 
 R-10 uranium ore residues from R-10 pile. 
 Expected to be soil-like, similar to other 

residues. 

R-10 residues 
 Other radiologically contaminated wastes not 

identified as 11e.(2) or R-10 residues. 
 May be a small volume. 

Low-Level Radioactive Waste (LLRW) 

2D. Load waste into containers 
 Load soil-like waste into soft-sided containers (e.g. supersacks). 
 Load debris into boxes (typically B-25 boxes). Debris includes building 

rubble, piping and other equipment used to handle residues.  
 Clearly label containers with waste type (per regulations) to ensure 

wastes are managed separately. 
 Survey and inspect containers after loading to ensure they meet 

radiological and Department of Transportation limits. 

11e.(2) soil 11e.(2) debris R-10 residue soil-like R-10 residue debris LLRW soil LLRW debris 

2E. Load waste onto trucks for transport to intermodal facility 

 Establish loading area at edge of IWCS. 
 Load containers onto a flatbed truck. 
 Conduct radiological survey on each container prior to leaving the Niagara Falls Storage Site.  Levels must 

be at or below radiological safety levels and Department of Transportation limits before leaving the site. 
 Use new haul roads constructed at IWCS to ensure safety. 
 All containers clearly labeled with waste type (per regulations). 
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PROCESS SUB-STEPS 

1. SITE PREPARATION AND 

 

GENERAL PROCESS STEPS 

2. WASTE REMOVAL AND 
PACKAGING AND SITE RESTORATION 

3. TRANSPORTATION AND DISPOSAL 

Remove clean soil from Interim Waste Containment Structure (IWCS) cover and place in 
stockpile. 

Excavate soil, debris, and residues. 

Load waste containers on trucks for transport to intermodal facility. 

Place wastes in containers (supersacks or boxes). 

Segregate waste according to waste class and disposal requirements. 

2A 

2E 

2D 

2C 

2B 
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INTERMODAL TRANSPORT AND OFF-SITE DISPOSAL OF WASTE 

CONCEPTUAL MODEL FOR EXCAVATION AND PROCESSING OF SUBUNITS B AND C (REMEDIAL ALTERNATIVES 3A, 3B, AND 4) 

Alternative Approximate number of truck shipments  Truck shipment 
duration  

 To IWCS for 
construction 

Off-site for 
disposal 

Total 

2. Enhanced Containment of Subunits A, B, and C  7,800 (cap 
construction) 

0 7,800 2 years 

3A. Removal, Treatment, and Off-Site Disposal of 
Subunit A with Enhanced Containment of Subunits 
B and C  

10,100 cap and 
backfill 

3,800 (IP-2) 
4,000 

(intermodal) 

17,900 3.5 years 

3B. Removal, Treatment, and Off-Site Disposal of 
Subunits A and B Enhanced Containment of 
Subunit C 

5,700 cap and backfill 3,800 (IP-2) 
6,300 

(intermodal) 

18,700 4.5 years 

4. Removal, Treatment, and Off-Site Disposal of 
Subunits A, B, and C  

0 (see note) 3,800 (IP-2) 
18,200 

(intermodal) 

22,000 4.5 years 

Note: Staged clean soil from excavation provides material for site restoration (backfill and grading)  

Approximate truck shipments by remedial alternative 

 Waste containers are transported on flatbed trucks to a local 
intermodal facility (within 25 miles of IWCS). 

 Intermodal is the preferred transport method over truck-only or rail-only 
based on safety and cost. 

3A. Local transport to intermodal facility 

 Waste is shipped to a disposal facility licensed to dispose of the waste class. 
 The rail transport route will be determined based on the disposal facility location, 

public health protection, security, and feasibility. 

3C. Transport to disposal facility 

 Facility is licensed for disposal of the waste. 
 Waste is placed in cells for the waste class (11e.(2), R-10 residue, and LLRW). 
 Containers will be surveyed and inspected prior to acceptance for disposal. 
 Disposal will generally be in below-ground pits with monitoring. 
 The Feasibility Study assumed disposal at EnergySolutions, Clive, Utah.  

3D. Disposal at licensed facility 

IWCS (starting point) 

Potential intermodal 
facilities 

Rail lines 

 Shipments are estimated to occur from March to November each year.  
 Time estimate is based on project funding of $70 million per project year. Reduced funding may extend the project but should not affect the 

number of shipments. 

3B. Load containers onto rail cars 

 Containerized waste loaded into covered gondola rail cars (left) or into 
intermodal containers (right) loaded onto rail cars. 

 Rail cars surveyed for compliance with regulatory and Department of 
Transportation limits prior to transport. 
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PROCESS SUB-STEPS 

1. SITE PREPARATION AND 
PLANNING 

 

GENERAL PROCESS STEPS 

2. WASTE REMOVAL AND 
PACKAGING AND SITE RESTORATION 

3. TRANSPORTATION AND DISPOSAL 

Transport waste containers from the NFSS to intermodal facility. 

Load waste containers into intermodal containers and onto rail car or directly into 
gondola rail car. Survey and inspect containers to confirm they meet safety, 
transportation, and disposal facility limits. 

Transport containers to disposal facility under safety, security, and emergency response 
plans. 

3A 

Dispose of containers at a facility licensed to accept the waste and container. 3D 

3C 

3B 



Interim Waste Containment Structure Operable Unit 
Niagara Falls Storage Site

BUILDING STRONG®

CERCLA 
BALANCING 

CRITERIA 

ALTERNATIVE 2: 
Enhanced containment 
of Subunits A, B, and C

ALTERNATIVE 3A: 
Excavation, treatment, 
and off-site disposal of 
Subunit A; enhanced 

containment of  
Subunits B and C 

ALTERNATIVE 3B: 
Excavation, treatment, 
and off-site disposal of 
Subunit A; excavation 
and off-site disposal of 
Subunit B; enhanced  

containment of Subunit C

ALTERNATIVE 4: 
Excavation, treatment, 
and off-site disposal of 
Subunit A; excavation 
and off-site disposal of 

Subunits B and C

Long-term Effectiveness  
and Permanence Moderate High High High

Short-term Effectiveness High Moderate Moderate Low

Implementability High Moderate Moderate Moderate

Total Cost (Present Worth) $67.4M $303.6M $362.4M $490.6M

Reduction of Toxicity,  
Mobility, or Volume 
through Treatment

Low Moderate Moderate Moderate

Comparative Analysis of Proposed Plan Remedial Alternatives 
(Balancing Criteria)



 N i a g a r a  F a l l s  S t o r a g e  S i t e — I n t e r i m  Wa s t e  C o n t a i n m e n t  S t r u c t u re  O p e r a b l e  U n i t  

 SUBUNITS A, B, AND C 

Subunit A:  
Residues and commingled wastes 
within Buildings 411, 413, and 414  

Subunit B:  
Debris and wastes in the south 
end of the IWCS 

Subunit C:  
Residues and wastes in the north end of 
the IWCS 

Cross Section Orientation 
NORTH 

SOUTH 

R-10 pile 

Clay dike and cut-off wall 

0 100 ft 

Brown Clay 

Gray Clay 

Building 
411 

414 

413 

414 
Building 411 R-10 pile 

K-65 Residue 

Other residues 

Contaminated soil and debris 

Clay cap, dikes, and cut-off wall 

Subsurface soil, topsoil, and grass 

Building walls and floors 

Clay dike and 
cutoff wall 

Approximate cross section vertical exaggeration 2.5:1 Approximate R-10 dike (outside building) 



Niagara  Fa l l s  S to rage  S i te—Feas ib i l i t y  S tudy  fo r  the  In te r im  Was te  Conta inment  S t ruc tu re  Operab le  Un i t  

COMPARISON OF WASTE VOLUME REMAINING AND RADIUM REMAINING ACROSS REMEDIAL ALTERNATIVES  

 

Alternative 4 
Excavation, treatment, and off-site 

disposal of Subunit A; excavation and 
off-site disposal of Subunits B and C  

Alternative 3B 
Excavation, treatment, and off-site 

disposal of Subunit A; excavation and 
off-site disposal of Subunit B; enhanced 
containment of Subunit C with land-use 

controls and monitoring  

Alternative 3A 
Excavation, treatment, and off-site 
disposal of Subunit A; enhanced 

containment of Subunits B and C with 
land-use controls and monitoring 

Alternative 2 
Enhanced containment of Subunits A, B, 

and C with land-use controls and 
monitoring  

65% of waste volume remains 

0.2% of Ra-226 remains 

Note: Volume and radiological inventory based on historical record. 

0% of waste volume remains 

0% of Ra-226 remains 

76% of waste volume remains 

1% of Ra-226 remains 

100% of waste volume remains 

100% of Ra-226 remains 

 

Subunit A  15% 

Subunit B  22% 

Subunit C  63% 

Values for Alternative 3A include the removal 
of Subunits B and C materials  

to access Subunit A 

Subunit C  1% Subunit B  1% 

Subunit A  98% 
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N i a g a r a  F a l l s  S t o r a g e  S i t e — I n t e r i m  Wa s t e  C o n t a i n m e n t  S t r u c t u re  O p e r a b l e  U n i t  

REMEDIAL ALTERNATIVE 2: ENHANCED CONTAINMENT OF SUBUNITS A, B, AND C 

 

 Current  Condit ions  

Brown Clay 

Gray Clay 

Drainage and biointrusion layers 

Contaminated soil and debris 

Subsurface soil, topsoil, and grass 

Clay cap, dikes, and cut-off wall 

K-65 residue 

Other residues 

Building walls and floors 

Brown Clay 

Gray Clay 

0 100 

40 

Approximate scale in feet 

North South 

North South 

R-10 pile 

Building 411 Building 414 

Clay dike and 
cutoff wall 

R-10 pile 

Building 411 Building 
414 

Conceptual  Design of  Remedial  Alternat ive  2  
Approximate cross section vertical exaggeration 2.5:1 

N 
S 

Subunit A Subunit B Subunit C 
Approximate R-10 dike (outside building) 

Approximate R-10 dike (outside building) 

Geomembrane (0.06”) 

Existing compacted clay cap (36”) 

Rip-rap biointrusion layer (18”) 

Subsurface soil, topsoil, and grass (24”) 

Cap enhancement 

Existing cap 

Sand drainage layer (6”) 

Geotextile fabric 

Geotextile fabric 

Enhanced Cap Detail 

Final slope (5:1) 

Side Slope Detail 
(actual incline shown, no vertical exaggeration) 



 N i a g a r a  F a l l s  S t o r a g e  S i t e — I n t e r i m  Wa s t e  C o n t a i n m e n t  S t r u c t u re  O p e r a b l e  U n i t  

 REMEDIAL ALTERNATIVE 3A: REMOVAL, TREATMENT, AND OFF-SITE DISPOSAL OF SUBUNIT A  
WITH ENHANCED CONTAINMENT OF SUBUNIT B AND C 

  

Brown Clay 

Gray Clay 

North South 
R-10 pile 

Building 411 Building 414 

Brown Clay 

Gray Clay 

0 100 

40 

Approximate scale in feet 

North South 
R-10 pile 

Building 411 Building 
414 

Approximate R-10 dike (outside building) 

Approximate R-10 dike (outside building) 

N 
S 

Subunit A Subunit B Subunit C 

Clay dike and 
cutoff wall 

South 

Final slope (5:1) 

Side Slope Detail 
(actual incline shown, no vertical exaggeration) 

 Current  Condit ions  

Conceptual  Design of  Remedial  Alternat ive  3A 
Approximate cross section vertical exaggeration 2.5:1 

Geomembrane (0.06”) 

Existing compacted clay cap (36”) 

Rip-rap biointrusion layer (18”) 

Subsurface soil, topsoil, and grass (24”) 

Cap enhancement 

Existing cap 

Sand drainage layer (6”) 

Geotextile fabric 

Geotextile fabric 

Enhanced Cap Detail 

Clean fill 

Drainage and biointrusion layers 

Contaminated soil and debris 

Subsurface soil, topsoil, and grass 

Clay cap, dikes, and cut-off wall 

K-65 residue 

Other residues 

Building walls and floors 



 N i a g a r a  F a l l s  S t o r a g e  S i t e — I n t e r i m  Wa s t e  C o n t a i n m e n t  S t r u c t u re  O p e r a b l e  U n i t  

 REMEDIAL ALTERNATIVE 3B: REMOVAL, TREATMENT, AND OFF-SITE DISPOSAL OF SUBUNITS A AND B  
WITH ENHANCED CONTAINMENT OF SUBUNIT C 

Brown Clay 

Gray Clay 

North South 
R-10 pile 

Building 411 Building 414 

Brown Clay 

Gray Clay 

0 100 

40 

Approximate scale in feet 

North South 
R-10 pile 

Approximate R-10 dike (outside building) 

Approximate R-10 dike (outside building footprint) 

N 
S 

Subunit A Subunit B Subunit C 

Final slope (5:1) 

Side Slope Detail 
(actual incline shown, no vertical exaggeration) 

 Current  Condit ions  

Conceptual  Design of  Remedial  Alternat ive  3B 
Approximate cross section vertical exaggeration 2.5:1 

Geomembrane (0.06”) 

Existing compacted clay cap (36”) 

Rip-rap biointrusion layer (18”) 

Subsurface soil, topsoil, and grass (24”) 

Cap enhancement 

Existing cap 

Sand drainage layer (6”) 

Geotextile fabric 

Geotextile fabric 

Enhanced Cap Detail 

Clean fill 

Drainage and biointrusion layers 

Contaminated soil and debris 

Subsurface soil, topsoil, and grass 

Clay cap, dikes, and cut-off wall 

K-65 residue 

Other residues 

Building walls and floors 



 N i a g a r a  F a l l s  S t o r a g e  S i t e — I n t e r i m  Wa s t e  C o n t a i n m e n t  S t r u c t u re  O p e r a b l e  U n i t  

 REMEDIAL ALTERNATIVE 4:  
REMOVAL, TREATMENT, AND OFF-SITE DISPOSAL OF SUBUNITS A, B, AND C 

Brown Clay 

Gray Clay 

North South 
R-10 pile 

Building 411 Building 414 

Brown Clay 

Gray Clay 

0 100 

40 

Approximate scale in feet 

North South 

Approximate R-10 dike (outside building) 

Approximate R-10 dike (outside building footprint) 

N 
S 

Subunit A Subunit B Subunit C 

 Current  Condit ions  

Conceptual  Design of  Remedial  Alternat ive  4  
Approximate cross section vertical exaggeration 2.5:1 

Clean fill 

Drainage and biointrusion layers 

Contaminated soil and debris 

Subsurface soil, topsoil, and grass 

Clay cap, dikes, and cut-off wall 

K-65 residue 

Other residues 

Building walls and floors 



Niagara Falls Storage Site 
Interim Waste Containment Structure Operable Unit 

Proposed Plan Remedial Alternative Summary

BUILDING STRONG®

Alternative Present 
Value Cost

Remaining Total 
Radioactivity*

$67.4 
Million**

$303.6 
Million**

$362.4 
Million**

$490.6 
Million

2,144 Curies

22 Curies

4 Curies

0 Curies

Alternative 2: Enhanced Containment of Subunits A, B, and C

Note: Not to scale, vertical exaggeration approximately 7:1

R-10 pile

Brown Clay
Gray Clay

N S

Additions to clay cap Side slopes 
reduced, rip-

rap on toe

411 414

Existing clay cap

Clay cut off 
wall/dike

Alternative 3A: Excavation, Treatment, and Off-Site 
Disposal of Subunit A with Enhanced Containment of 

Subunits B and C

Subunit A (and portions 
B/C) removed, treated (as 
needed), and shipped off 
site

Excavations 
backfilled

Enhanced cap 
installed

R-10 pile

Brown Clay
Gray Clay

N S

411 414

Note: Not to scale, vertical exaggeration approximately 7:1

Alternative 3B: Excavation, Treatment, and Off-Site 
Disposal of Subunits A and B 

Enhanced Containment of Subunit C

Original 
IWCS 

Surface

Subunits A and B 
removed, treated (as 
needed), and shipped 
off site

Excavations 
backfilled

Enhanced cap 
installed over 
Subunit C

R-10 pile

Brown Clay
Gray Clay

N S

411 414

Note: Not to scale, vertical exaggeration approximately 7:1
.

Preferred Alternative - Alternative 4: Excavation, Treatment, 
and Off-Site Disposal of Subunits A, B, and C

Original 
IWCS 

Surface

Excavations backfilled and 
site restored

Subunits A, B,  and C 
removed, treated (as needed), 
and shipped off site

Brown Clay
Gray Clay

N S

Note: Not to scale, vertical exaggeration approximately 7:1

 * Curies reported are due to radioactivity from radium-226.
 **   Present value costs were calculated based on the current worth of today’s cost for operating and maintaining the enhanced containment 

part of the alternatives. The present value cost assumes that today’s cost is invested at a rate of 3.5 percent for 1,000 years.

Alternative 3B: Excavation, Treatment, and Off-Site 
Disposal of Subunit A; Excavation and Off-Site Disposal 
of Subunit B with Enhanced Containment of Subunit C

Alternative 3A: Excavation, Treatment, and Off-Site 
Disposal of Subunit A with Enhanced Containment  

of Subunits B and C

Alternative 2: Enhanced Containment of Subunits A, B and C

Preferred Alternative - Alternative 4: Excavation, Treatment, 
and Off-Site Disposal of Subunits A, B, and C
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 Introductions

 Background Information 

 Evaluation of Remedial Alternatives 
and Preferred Alternative Selection

 Public Comments

WELCOME!
Agenda



Stakeholders
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U.S. Department of the Army

U.S. Army Corps of Engineers

U.S. Department of Energy

U.S. Environmental Protection Agency

New York State Department of 
Environmental Conservation

Community
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Acronyms

CERCLA – Comprehensive Environmental 
Response, Compensation, and Liability Act

FUSRAP – Formerly Utilized Sites Remedial 
Action Program

IWCS – Interim Waste Containment Structure

NFSS – Niagara Falls Storage Site
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FUSRAP Objectives

5

Identify and evaluate sites

Protect human health and the environment

Clean up or control 
FUSRAP-related material



CERCLA Process for FUSRAP
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DOE – U.S. Department of Energy

Site 
Referral 
(DOE)

Preliminary 
Assessment

Site 
Inspection

Remedial 
Investigation

Feasibility 
Study

Proposed 
Plan

Record of 
Decision

Remedial 
Design

Remedial 
Action

Project 
Completion

Legacy 
Management 

(DOE)

Investigation 
Phase

Remedial 
Action 
Phase

Site 
Designation

Pre-Investigation 
Phase
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NFSS and IWCS Location

Lake Ontario Ordnance Works

Niagara Falls Storage Site 

Interim Waste Containment
Structure

Lewiston 
Senior 
Center
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NFSS Operable Units
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Balance 
of Plant

Interim 
Waste 
Containment
Structure 
(IWCS)

Groundwater
(underlies site)



NFSS CERCLA Process Timeline
Remedial Investigation (2007 and 2011) 

Feasibility Study (2015)

Proposed Plan (2015) 

Record of Decision (2017)

9

Feasibility Study (2018)

Proposed Plan (2019) 

Record of Decision (2020)

IWCS Operable Unit
Balance of Plant/

Groundwater Operable Units

Site-Wide Remedial Design/
Remedial Action

(TBD)

Site-Wide
Close-Out

(TBD)

Transfer Site
to DOE
(TBD)

Public and agency input throughout process



BUILDING STRONG®

Prior to IWCS 
Construction

10

Buildings 413
and 414

Building 411

R-10 Residues 

IWCS area prior to construction
(circa 1970s)

Building 434



Placement of Wastes into 
the IWCS
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IWCS area prior to construction
(circa 1970s)

R-10 Residues 

Buildings 413
and 414

Building 411
R-10  residue 
and other 
contaminated 
soil

Other residues

K-65 residues

Cutoff 
Wall

R-10 
Residues



BUILDING STRONG®

IWCS Waste Activity vs. Volume
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K-65 Residues (1%)

Other waste (99%)                 

K-65 Residues (90%)

% Volume

% Radioactivity (Ra-226)

Other wastes (10%)
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IWCS Today
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BUILDING STRONG®

IWCS Operable Unit 
Remedial Alternatives Evaluation

and 
Preferred Alternative Selection
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BUILDING STRONG®

IWCS Subunits

15

Subunit A

Subunit B

Subunit C

K-65, F-32, L-30, 
and L-50 Residues

Rubble/Debris and 
Contaminated Soils

R-10 Residues and 
Contaminated Soils



BUILDING STRONG®

Remedial Alternatives

16

1   No Action - (screened out)

2   Enhanced Containment of Subunits A, B, and C with Land-use 
Controls and Monitoring

3A Excavation, Treatment, and Off-site Disposal of Subunit A; 
Enhanced Containment of Subunits B and C with Land-use 
Controls and Monitoring

3B Excavation, Treatment, and Off-site Disposal of Subunit A; 
Excavation and Off-site Disposal of Subunit B; Enhanced 
Containment of Subunit C with Land-use Controls and 
Monitoring

4 Excavation, treatment, and off-site disposal of Subunit A; 
excavation and off-site disposal of Subunits B and C



BUILDING STRONG®

Mandated CERCLA Evaluation Criteria

17

Threshold Balancing

Protection of 
human health 

and the 
environment

Compliance 
with applicable 
or relevant and 

appropriate 
requirements Implementability

Long-term 
effectiveness and 

permanence

Short-term 
effectiveness

Reduction of 
toxicity, mobility or 

volume through 
treatment

Cost

Community 
acceptance

State 
acceptance

Modifying

Selected 
RemedyAlternatives

CERCLA - Comprehensive Environmental Response, Compensation, 
and Liability Act



BUILDING STRONG®
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11e.(2) Byproduct Designation of Residue Material
Water Development Appropriations Act of 2004



BUILDING STRONG®

Applicable or Relevant and Appropriate 
Requirements (ARARs)

19

ARARs identified for the IWCS Operable Unit specify performance 
requirements for 11e.(2) byproduct disposal facilities, as well as release limits 
for radon from such facilities:

 10 Code of Federal Regulation Part 40, Appendix A: Relating to the 
Operation of Uranium Mills and the Disposition of Tailings or Wastes 
Produced by the Extraction or Concentration of Source Material From 
Ores Processed Primarily for Their Source Material Content

 Criterion 4(c) and 4(d), Site and Design Criteria 
 Criteria 6(1), 6(2), 6(3), 6(5), 6(6), and 6(7), Closure of Waste 

Disposal Areas 
 Criterion 12, Long-term Site Surveillance 

 40 Code of Federal Regulations Part 61: National Emission Standards 
for Hazardous Air Pollutants, Subpart Q – National Emission Standards 
for Radon from Department of Energy Facilities 
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Cross Section Orientation
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South

North
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IWCS Cross Section Views 

Vertical exaggeration 7:1

No vertical exaggeration

N SR-10 pile

Brown Clay

Gray Clay

K-65 Residue 

F-32, L-30, and L-50 Residue

R-10 residues, contaminated soils
and debris

411 414

Clay cut off 
wall/dike



Alternative 2: Enhanced Containment of Subunits A, B, and C

 Enhancements to the existing cap such as: 
increasing cap thickness, drainage layers, 

rip-rap, improved side slopes

 Land-use controls: federal ownership, surveillance, 
monitoring, maintenance, security

 1,000 years of operation and maintenance

22

Note: Not to scale, vertical exaggeration approximately 7:1
.

R-10 pile

Brown Clay

Gray Clay

N S

Additions to clay cap Side slopes 
reduced, rip-

rap on toe

411 414

Existing clay cap

K-65 Residue 

F-32, L-30, and L-50 Residue

R-10 residues, contaminated soils
and debris

Clay cut off 
wall/dike
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Alternative 2: Enhanced Containment of Subunits A, B, and C

23

Existing Clay Cap Example Enhanced Containment Cap

48” 
Above
Clay
Cap



Alternative 3A: Excavation, Treatment, and Off-Site 
Disposal of Subunit A with Enhanced Containment of 

Subunits B and C

 Excavation, treatment, and off-site disposal of Subunit A
 Enhanced containment of Subunits B and C, capped like 

Alternative 2
 Land-use controls continue (maintenance, monitoring, etc.)
 1,000 years of operation and maintenance

24

Subunit A (and portions 
B/C) removed, treated (as 
needed), and shipped off 
site

Excavations 
backfilled

Enhanced cap 
installed

R-10 pile

Brown Clay

Gray Clay

N S

411 414

Note: Not to scale, vertical exaggeration approximately 7:1

K-65 Residue 

F-32, L-30, and L-50 Residue

R-10 residues, contaminated 
soils and debris

Backfill



Alternative 3B: Excavation, Treatment, and Off-Site 
Disposal of Subunits A and B 

Enhanced Containment of Subunit C

25

 Excavation, treatment, and off-site disposal of Subunits A and B
 Enhanced containment of Subunit C, capped like Alternative 2
 Land-use controls continue (maintenance, monitoring, etc.)
 1,000 years of operation and maintenance

Original 
IWCS 

Surface

Subunits A and B 
removed, treated (as 
needed), and shipped 
off site

Excavations 
backfilled

Enhanced cap 
installed over 
Subunit C

R-10 pile

Brown Clay
Gray Clay

N S

411 414

Note: Not to scale, vertical exaggeration approximately 7:1
.

R-10 residues, contaminated 
soils and debris

Backfill



Preferred Alternative - Alternative 4: Excavation, Treatment, 
and Off-Site Disposal of Subunits A, B, and C

26

 Excavation, treatment, and off-site disposal of Subunits A, B, and C

 No five-year reviews or land-use controls for the IWCS Operable Unit

 Eliminates future operations and maintenance, environmental surveillance, and 
security costs associated with the IWCS Operable Unit

Original 
IWCS 

Surface

Excavations backfilled and 
site restored

Subunits A, B,  and C 
removed, treated (as needed), 
and shipped off site

Brown Clay
Gray Clay

N S

Note: Not to scale, vertical exaggeration approximately 7:1

Backfill



Comparative Analysis
CERCLA Balancing 

Criteria

Alt 2: 
Enhanced 

Containment

Alt 3A: Partial 
Excavation 
(Subunit A 

only)

Alt 3B:
Partial 

Excavation 
(Subunits A and 

B only)

Alt 4: 
Complete 

Excavation
(Subunits A, B 

and C)
Long-term Effectiveness 
& Permanence

Moderate High High High

Reduction of Toxicity, 
Mobility or Volume 
through Treatment

Low Moderate Moderate Moderate

Short-term 
Effectiveness

High Moderate Moderate Low

Implementability High Moderate Moderate Moderate

Cost Capital $23.4M $259.6M $318.4M $490.6M

Cost (O&M* 
Discounted)

$44.0M $44.0M $44.0M $0

Total Cost $67.4M $303.6M $362.4M $490.6M

27

* - O&M costs are assumed for a period of 1,000 years and are discounted.



Preferred Alternative - Alternative 4: Excavation, Treatment, 
and Off-Site Disposal of Subunits A, B, and C

28

Original 
IWCS 

Surface

Excavations backfilled and 
site restored

Subunits A, B,  and C 
removed, treated (as 
needed), and shipped off 
site

Brown Clay
Gray Clay

N S

Note: Not to scale, vertical exaggeration approximately 7:1

Backfill

 Excavation, treatment, and off-site disposal of Subunits A, B, and C

 No five-year reviews or land-use controls for the IWCS Operable Unit

 Eliminates future operations and maintenance, environmental surveillance, and 
security costs associated with the IWCS Operable Unit



NFSS Path Forward
Remedial Investigation (2007 and 2011) 

Feasibility Study (2015)

Proposed Plan (2015) 

Record of Decision (2017)
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Feasibility Study (2018)

Proposed Plan (2019) 

Record of Decision (2020)

IWCS Operable Unit
Balance of Plant/

Groundwater Operable Units

Site-Wide Remedial Design/
Remedial Action

(TBD)

Site-Wide
Close-Out

(TBD)

Transfer Site
to DOE
(TBD)

Public and agency input throughout process
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Comments

30



BUILDING STRONG®

 Stenographer will be recording 
proceedings
 One person speaks at a time
 Please use the microphone when 

speaking
 State your name and affiliation
 Speakers are limited to three minutes to 

allow everyone an opportunity to speak
 Limit subject to the proposed plan

Operating Principles for 
Commenting

31
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Written Comments

32

Written comments should be postmarked by February 6, 
2016, and mailed to:

U.S. Army Corps of Engineers, Buffalo District
Special Projects Branch 
Environmental Project Management Team
1776 Niagara St.
Buffalo, NY 14207-3199

or send an email by close of business February 6, 2016 to:

fusrap@usace.army.mil

please include “Niagara Falls Storage Site” in the subject line. 



BUILDING STRONG®

Administrative Record Locations
Lewiston Public Library Youngstown Free Library
305 South Eighth Street 240 Lockport Street
Lewiston, New York 14092 Youngstown, New York 14174

By Appointment:
U.S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207
800-833-6390 (Option 4)

33

Responses to Comments
 We will respond to oral and written comments on the proposed 

plan in the responsiveness summary of the record of decision
 Your comments will become part of the official record and be 

placed in the administrative record 
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For More Information
FUSRAP Questions

By phone: 800-833-6390 (Option 4)

By e-mail: fusrap@usace.army.mil

By writing: U.S. Army Corps of Engineers, Buffalo District
Special Projects Branch
Environmental Project Management Team
1776 Niagara Street
Buffalo, NY 14207

On the web:
www.lrb.usace.army.mil/Missions/HTRW/FUSRAP.aspx
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Thank you
for your participation
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