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1.0 Introduction 
 
1.1 Purpose  
 
This Long-Term Surveillance Plan (LTSP) explains how the U.S. Department of Energy (DOE) 
Office of Legacy Management (LM) will fulfill its responsibilities as the long-term custodian of 
the Hallam Nuclear Power Facility (HNPF) at Hallam, Nebraska. The LM Program at the 
DOE-LM office in Grand Junction, Colorado, is responsible for the preparation, revision, and 
implementation of this LTSP, which specifies procedures for inspecting, monitoring, 
maintenance, reporting, and maintaining records pertaining to the site.  
 
1.2 Legal and Regulatory Requirements  
 
The basis for radiological surveillance was previously established while a contract termination 
agreement was in effect that involved the Nebraska Public Power District (NPPD) and the 
U.S Atomic Energy Commission (AEC). The Chicago Operations Office of DOE and the 
Nebraska Department of Health (NDH) agreed to install a shallow groundwater monitoring 
system as part of the environmental surveillance program. Surveillance at the site was scheduled 
to end in fiscal year 2005, with no further activities planned afterwards. At that time the plan was 
to transition the site to the NPPD with future use of the facility to remain restricted. Since HNPF 
was owned by AEC (now DOE), DOE has title to and responsibility for the entombed 
radioactive materials (AEC 1971).  
 
In compliance with the above agreement to end the environmental surveillance program at the 
site in 2005, DOE prepared a report in 2006, Summary of Ground Water Monitoring Results and 
Recommendation to Discontinue Monitoring at the Decommissioned Hallam Nuclear Power 
Facility, Hallam, Nebraska (DOE 2006), providing an assessment of groundwater monitoring 
results at the site since 1970 and through the June 2006 sampling event. This assessment 
indicated that there has been no impact on shallow perched groundwater in the immediate 
vicinity of the entombed reactor. Based on evaluation of hydrogeologic conditions in the vicinity 
of the site, there was no compelling evidence that there would be potential for impact to the 
shallow perched groundwater system or connected water resources in the future. Also, there was 
no use of shallow perched groundwater as a drinking water source near the site, and the area 
surrounding the site was restricted because of ownership by the NPPD. Consequently, there was 
no current or anticipated unacceptable risk to human health and the environment related to the 
decommissioned HNPF. Thus it was determined that monitoring of shallow groundwater to date 
had been effective in demonstrating no impact to the shallow perched groundwater 37 years after 
entombment of the reactor, which has met the objectives set forth between the parties.  
 
Based on this assessment, no further groundwater monitoring activities were recommended or 
deemed necessary at the Hallam Decommissioned Reactor Site. DOE recommended that 
monitoring of shallow perched groundwater in the vicinity of site be discontinued and the 
monitor wells decommissioned. The State of Nebraska responded to this DOE report and 
recommendation indicating they did not concur with DOE recommendations but would accept 
reducing sampling and analysis frequency to once every 2 years (State of Nebraska 2007). 
Consequently DOE has accepted the State of Nebraska position, and the next sampling event at 
the Hallam Site will occur in June 2009 (DOE 2007a) (see Section 3.1.1). Analytical results from 
monitoring will be evaluated and reported every 2 years and decisions will be made, in  
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consultation with the State of Nebraska, regarding continued reductions in monitoring frequency 
and possibly monitoring points, and ultimately leading to an abandonment of groundwater 
monitoring altogether, based on continued demonstration of no impact to human health and the 
environment.  
 
1.3 Role of the U.S. Department of Energy  
 
In 1988, DOE designated the Grand Junction facility as the program office for managing DOE 
sites that contain regulated low-level radioactive materials and portions of sites that do not have 
a DOE mission after cleanup, as well as other sites as assigned, and to establish a common office 
for the security, surveillance, monitoring, and maintenance of these sites. DOE established the 
Long-Term Surveillance and Maintenance Program to fulfill these responsibilities.  
 
In December 2003, DOE formally established LM. The LM mission includes “...implementing 
long-term surveillance and maintenance projects at sites transferred to LM to ensure sustainable 
protection of human health and the environment.” LM is responsible for implementing this 
LTSP.  
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2.0 Site Background 
 
2.1 Description of Site Area 
 
2.1.1 Location and Property Ownership 
 
The HNPF is in Lancaster County in southeastern Nebraska, approximately 19 miles south of 
Lincoln and 1.5 miles north of Hallam (Figure 1). The site is in the Section 19, Township 7 
North, Range 6 East, which is owned by NPPD. Section 19 is also the location of the present 
coal-fired NPPD Sheldon Power Station, with the entombed reactor located on 18 acres slightly 
southeast of the center of the 640-acre site.  
 
The Lancaster County, Nebraska, land and title records have been annotated appropriately 
regarding the remainder of the dismantled facility (AEC 1971). A copy of the Lease Agreement 
between NPPD and AEC, which includes the legal description of the 18-acre site, is included in 
Appendix A.  
 
Directions and mileage to the site from the Lincoln Municipal Airport are as follows:  

• Take U.S. Interstate Highway 80 west to the first exit (the bypass).  

• Proceed south on U.S. Highway 77 for 20 miles to the Hallam exit (2.5 miles south of 
Princeton.  

• After exiting, drive 2 miles toward Hallam.  

• Just before Hallam (0.5 mile), turn north on the gravel road and proceed 1 mile, then turn 
west for 1 mile.  

• Power plant should be obvious at this point.  
 
2.1.2 Hydrogeology  
 
The Hallam Site lies within glacial-drift hills near the upper end of the Olive Branch drainage 
basin, which is a tributary to Salt Creek. The site is on a topographic high, at an elevation of 
approximately 1,440 feet (ft) above mean sea level, and is well drained. Water from precipitation 
moves overland or underground toward points of discharge along Olive Branch, which flows into 
Salt Creek, and then into the Platte River. Surface water from Salt Creek is not used for drinking 
purposes and is rarely diverted for irrigation.  
 
The site is underlain by unconsolidated Pleistocene deposits as much as 400 ft thick, consisting 
of clay, silt, sand, and gravel. These deposits overlie Permian limestone and shale bedrock. The 
pre-existing valley in the bedrock beneath the site was filled with large quantities of clay, silt, 
sand, and gravel transported by the glacial ice sheets during Quaternary time. The vast quantities 
of sand and gravel that were laid down during the Kansan glacial epoch constitute the most 
important (regional) aquifer in the area. Groundwater also occurs in intermittent shallow perched 
zones beneath the site.  
 



 
LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska U.S. Department of Energy 
Doc. No. S0347800 Rev. 1 
Page 2–2 Rev. Date: June 25, 2008 

 

 
 

Figure 2–1. Location Map of the Decommissioned Hallam Nuclear Power Facility 
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Saturated unconsolidated sand and gravel glacial deposits lie on top of the bedrock and form the 
regional aquifer. These deposits may be assumed to be a single aquifer because they have ample 
permeability and are generally interconnected. Groundwater from the regional aquifer is used to 
supply domestic, stock, irrigation, industrial, and public-supply wells, and the aquifer is a prolific 
producer. The saturated thickness ranges from only a few feet to more than 200 ft. Depth to the 
regional water table ranges from less than 10 ft in the valley of Olive Branch to more than 180 ft 
below the highest hills. Groundwater flow in the regional aquifer is generally to the east beneath 
the site. Recharge to the regional aquifer is by underflow from areas to the west. The amount of 
local recharge from precipitation to the regional aquifer is very small because glacial till serves 
as a barrier to downward migration of water. Groundwater from the regional aquifer discharges 
along Olive Branch and its tributaries.  
 
A series of production wells were installed in the regional aquifer beneath the site in 1959 
ranging in depth from 255 to 288 ft. The thickness of clay and fine-grained materials overlying 
transmissive zones ranged from approximately 70 to 160 ft. Initial static water levels ranged 
from 120 to 150 ft, and sustained yield from the wells during initial testing was in the range of 
900 gallons per minute (gpm).  
 
Intermittent shallow perched groundwater zones (perched aquifer) occur in small bodies of sand 
and gravel and surficial loess deposits that rest on compact deposits of relatively impermeable 
glacial till. Depth to perched groundwater beneath the site ranges from about 5 to 20 ft. Water 
levels and the extent of perched water are variable and dependent on precipitation. Groundwater 
flow is also variable depending on the degree of interconnection between the perched zones. 
Flow in the perched aquifer is generally to the north and northwest beneath the site following 
surface drainage patterns to discharge areas. Much of the recharge from precipitation within the 
area becomes soil moisture and is lost to evapotranspiration. Perched groundwater is present in 
some places in amounts sufficient to supply small yields of water to shallow wells; however, 
groundwater from the shallow perched aquifer is not used at the Hallam Site.  
 
Aquifer tests (slug tests and flexible wall permeameter) conducted on wells completed in the 
perched aquifer indicate that aquifer conductivity is generally low and variable. Data gathered 
during the purging of monitor wells prior to collection of groundwater samples provide an 
additional estimate of the yield and continuity of the perched aquifer. This indicates the aquifer 
yield is generally poor and that zones that are marginally productive are few and discontinuous. 
This assessment is in agreement with the lithologic logs produced during well drilling.  
 
The clay and fine-grained material (70 to 160 ft thick) beneath the sandy zones at the site causes 
perching of the shallow groundwater and inhibits vertical migration of the shallow groundwater 
to the regional aquifer. This natural flow barrier essentially eliminates the potential for 
groundwater adjacent to the entombed reactor to migrate to the regional aquifer. In addition, if 
the isolation structure ever failed, contaminant transport would likely be minimal because of the 
low hydraulic conductivity and the favorable ion-exchange capacity of the soils and sediments 
underlying the site. As percolation occurs through the considerable thickness of clay and silt 
soils and sediments, there is ample opportunity for adsorption, ion exchange (with sodium and 
calcium), and, because of long travel times, radioactive decay.  
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2.1.3 Climate  
 
The Hallam area in southeastern Nebraska is characterized by a continental climate subject to a 
wide seasonal range in temperature. Light rainfall, hot summers, and severe winters are typical in 
the area. Average annual precipitation in the area is 27.5 inches. The mean daily summer 
temperature is 76 °F, while the mean daily winter temperature is 28 °F. Maximum seasonal 
temperatures range from 110 to –29 °F. Prevailing winds are from the north during February, 
March, and April, and from the south during the rest of the year. Strong winds are common, with 
an average annual wind velocity of 10.5 miles per hour. Nebraska is on the western edge of the 
tornado belt, with rare tornados most often in the spring.  
 
2.2 Site History  
 
The HNPF was a 240-megawatt (thermal), sodium-cooled, graphite-moderated demonstration 
nuclear reactor built and operated by AEC between 1962 and 1964 (Appendix A). Testing of the 
reactor began in August 1961. Failure of the moderator elements occurred in February 1964 and 
the reactor was shut down in September 1964. The AEC contract for operating the HNPF was 
terminated due to technical problems associated with the reactor core in August 1965, and AEC 
announced HNPF would be decommissioned in June 1966. NPPD was authorized to 
decommission and dismantle the facility in 1967. The facility was dismantled and placed in a 
safe condition (entombment) between 1967 and 1969 and retired by AEC in 1971. Although 
there is currently no evidence of contamination being released from the facility, DOE is 
responsible for the radioactive materials remaining at the site.  
 
Following its shutdown, reactor fuel and most radioactive materials were removed from the site. 
The final dismantled condition of HNPF consists of a massive below-grade reinforced concrete 
and steel structure that is encapsulated and sealed. The isolation structure was originally 
designed as containment for an operational nuclear power plant and thus can be expected to 
retain its integrity for an indefinite period of time (DOE 1993). Radioactive materials are stored 
in steel lined cavities that are surrounded by several feet of concrete and other structural 
shielding materials. Most of the radioactive material is immobile since it is in the form of 
neutron-activation products dispersed in metallic components. The inventory of significant 
radionuclides remaining at the site includes iron-55, cobalt-60, nickel-63, and samarium-151. 
Levels of activity in the storage areas have been significantly reduced since entombment due to 
radioactive decay. Of the radionuclides present at significant activity levels at the time of 
entombment, only nickel-63 and samarium-151, with half-lives of approximately 100 years and 
90 years, respectively, would still be present at between 80 to 90 percent of their original activity 
levels (ORISE 1994a, 1994b). The inventory of radioactive materials at the time of 
decommissioning is appended as part of Docket 115-3 between NPPD and AEC (Appendix B). 
Decay and dose calculations indicate that DOE can release the decommissioned reactor for 
unrestricted use about 100 years after decommissioning (AEC 1971).  
 
2.3 Stabilization/Isolation Approach  
 
The final dismantled condition of the HNPF consists of a massive, below-grade reinforced 
concrete structure. The reactor building was razed, and the surface of the remaining structure has 
been weatherproofed by covering with sand, and waterproof polyvinyl membrane and earth. This 
cover was sloped for positive drainage and drain tile was installed at the periphery.  
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The intermediate heat exchanger (IHX) structure, which protrudes above grade, was 
weatherproofed by a layer of polyvinyl sheet and a protective cover of concrete. This approach is 
intended to preclude the ingress of water to interior portions of the structure. Human access to 
the entombed structure can be gained only by extensive effort utilizing a combination of 
explosives, air hammers, and cutting tools.  
 
Prior to final sealing of the facility, all nuclear fuels and all bulk sodium were removed from the 
site. Residual sodium was reacted with steam to form sodium hydroxide, thus removing any 
potential for hydrogen formation at some later date should water enter the facility.  
 
Within the structure that housed the reactor, three principal locations were utilized for long-term 
storage of most of the radioactive materials that remained at the site. These locations are the 
reactor cavity, fuel storage in pit no. 3, and the moderator element storage cells. Each of these 
cavities is steel-lined and surrounded by several feet of concrete and other structural material that 
were provided for shielding in the operational plant. Approximately 300,000 curies of 
radioactive material were stored at these locations, with more than 99 percent of it located in the 
reactor cavity. Most of this activity is immobile since it is in the form of neutron activation 
products dispersed in metallic components.  
 
The former radioactive waste disposal building remains on site. No significant amount of 
radioactive material remains in this building. The below-grade portions of this building and a 
connecting pipe tunnel have been sealed to prevent access. All cavities in which radioactive 
components are stored have been sealed by welded closures in such a manner that they are 
isolated from the rest of the structure. All other cavities, pipe ways, and stair wells were sealed 
by welding existing closures or providing a closure constructed of reinforced expanding concrete 
(AEC 1971).  
 
2.4 Site Information  
 
The site plan for the HNPF is included in this document as Figure 2.  
 
Documents describing the contents and construction of the isolation structure were sealed in two 
capsules composed of 24×19×4-inch stainless-steel boxes which were secured at two accessible 
locations in the isolation structures: (1) in a niche cut into the IHX vaults superstructure, and 
(2) at the center of the steel plate covering the reactor vessel loading face shield. The documents 
contained in the capsules and the construction and mounting of the capsules are described in 
detail in Paulett (1969).  
 
The first capsule in the IHX vaults superstructure was set into a niche in the south face of the 
superstructure at a point due north of the center of the reactor vessel loading face shield. The 
capsule was covered by a stainless-steel plaque engraved with a warning notice providing 
information on the location of the structures containing radioactivity and the location of 
documents pertaining to the structures. The second capsule in the reactor centerline is buried 
beneath the isolation structure protective covering and provides a warning regarding the presence 
of radioactive material that is not to be disturbed unless authorized.  
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2.5 Groundwater Conditions  
 
The groundwater monitoring program to date involves collection of groundwater samples 
annually from 17 monitor wells and measurement of groundwater levels from 19 monitor wells 
(Figure 2). The 19 monitor wells are completed in the perched aquifer in eight clusters 
surrounding the facility and are screened at depths of approximately 25 ft (“A” series), 50 ft 
(“B” series), and 75 ft (“C” series) (Appendix A). Samples are analyzed for gross alpha, gross 
beta, nickel-63, tritium, and gamma-emitting radionuclides.  
 
Nickel-63 and gamma-emitting radionuclide activities were not detected in any sample above 
their respective detection limit. Tritium activity was below the detection limit in the majority of 
samples. In the few samples that had detectable tritium, the activity was near the detection limit; 
therefore, these detections are considered a product of the uncertainty in the analytical method 
(counting statistics) rather than an actual contaminant in the groundwater. Gross alpha and gross 
beta activities have been consistently detected in groundwater samples collected at the Hallam 
Site. However, because gross alpha and gross beta activities have been low and consistent over 
time, these activities are attributed to naturally occurring radionuclides (e.g., uranium and 
uranium decay chain products) in the groundwater. Analytical results from the 2007 sampling 
indicated some elevated gross alpha activity exceeding 15 picocuries per liter (pCi/L). The  
U.S. Environmental Protection Agency (EPA) standard for gross alpha-particle activity 
(excluding radon and uranium) is 15 pCi/L. Historically, radon and uranium have not been 
subtracted from the reported gross alpha results at the Hallam Site. DOE re-analyzed a subset of 
the 2006 samples for gross alpha and also for total uranium. The results of the re-analysis 
confirm the original gross alpha values. When the total uranium contribution is subtracted from 
the gross alpha activities, all gross alpha measurements are well below 15 pCi/L.  
 
Analytical results of groundwater samples through June 2007 have revealed no detectable 
radiological release from the Hallam Site and no evidence of any impact to groundwater in the 
shallow perched zones. Results have been consistently at or near detection limits for all analytes 
over the period of time DOE has been monitoring groundwater. Analytical results from 
July 1998 through June 2007 are available in the DOE SEEPro database, which is available on 
the DOE website at www.lm.doe.gov.  
 
Groundwater levels in the shallow perched aquifer have been relatively consistent over time with 
minor variations resulting from precipitation and infiltration.  
 
2.6 Specific Site Surveillance Features  
 
Since the HNPF site is on property owned and institutionally controlled by NPPD, fencing, 
signs, and property markers all fall under the jurisdiction of NPPD. DOE will inspect the 
following specific features:  

• IHX structure, which protrudes above grade.  

• 19 monitor wells.  

• The 1.4-acre, grass-covered mounded area.  
 
There is a permanent plaque on the side of the IHX structure that provides some information 
about the reactor entombment. Encased behind the plaque is information regarding the 
entombment of the HNPF. 
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Figure 2–2. Hallam Nuclear Power Facility Site Plan 
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3.0 Long-Term Surveillance Program 
 
3.1 Environmental Monitoring and Inspection 
 
3.1.1 Groundwater Monitoring  
 
Although the potential for transport of radioactive materials stored in the isolation structure to 
the environment is insignificant, AEC made arrangements with NDH to conduct environmental 
radiological surveillance to verify that no radionuclides are released to the environment 
(DOE 1993). After entombment, a surveillance and monitoring program was initiated in 1970 by 
NDH and was funded by AEC, which included analyzing groundwater samples from the deep 
production wells (groundwater from the regional aquifer at depths greater than 180 ft) at the 
Sheldon Power Station. NDH was concerned in 1990 about the possibility of shallow 
groundwater coming in contact with buried radiological materials along the buried walls of the 
reactor. Subsequently, DOE and NDH agreed to further characterize hydrologic conditions and 
establish a monitoring program in the shallow perched groundwater zones in the vicinity of the 
HNPF.  
 
Groundwater monitoring has been conducted on an annual basis at the Hallam Site through 
June 2007. It was recommended in a DOE report (DOE 2006) that groundwater monitoring be 
discontinued because analytical results since 1970 demonstrated no impact to shallow perched 
groundwater and there is no current or anticipated unacceptable risk to human health and the 
environment. The State of Nebraska responded to DOE in a letter dated February 2, 2007, 
indicating they did not concur with DOE recommendations but would accept reduction of 
sampling and analysis frequency to once every 2 years (State of Nebraska 2007). DOE 
responded to the State of Nebraska in a letter of March 14, 2007 (DOE 2007a). Consequently, 
the next sampling event at the Hallam Site will occur in June 2008, with an additional event 
during June 2010. The above correspondence is included in Appendix C.  
 
DOE has 19 monitor wells at the site with groundwater samples analyzed for gross alpha, gross 
beta, tritium, nickel-63, and gamma spectrometry. The remaining two wells are for water level 
measurements only because of very slow recovery rates. Location of DOE monitor wells are 
shown on Figure 3. Analytical results from monitoring will be evaluated and reported every 2 
years, and a decision will be made regarding ongoing monitoring based on potential impact to 
human health and the environment.  
 
3.1.2 Visual Site Inspection  
 
The concrete-encased IHX structure that protrudes above ground will be inspected for signs of 
deterioration or other damage. The 1.4-acre, grass-covered mounded area will be checked to 
assure the grass is healthy and that no erosion is occurring on the side slopes. Monitor wells will 
be examined for damage or deterioration that may require repair.  
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Figure 3–1. Location of Monitor Wells at the Hallam Site 
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3.2 Monitoring and Inspection Report  
 
DOE will compile a periodic inspection and status report following physical site inspections and 
groundwater sampling events. The report will be posted on the DOE-LM website at 
http://www.lm.doe.gov/land/sites/ne/hallam/hallam.htm. This report will discuss inspection 
results, including status of the IHX structure, buried concrete structure, monitor wells, results of 
groundwater monitoring, and any long-term surveillance and maintenance issues. The report will 
also include any recommendations for site maintenance.  
 
3.3 Maintenance and Emergency Measures  
 
3.3.1 Custodial Maintenance  
 
DOE is responsible for making any necessary repairs to the concrete-encased intermediate heat 
exchanger structure (AEC 1971). This may require periodic sealing and other concrete repairs to 
maintain integrity.  
 
3.3.2 Emergency Measures  
 
Emergency measures are the actions that DOE will take in response to “unusual damage or 
disruption” that threaten or compromise site safety, security, or integrity. DOE will contain or 
prevent dispersal of radioactive materials in the unlikely event of a breach in site containment 
materials.  
 
3.4 Records  
 
DOE-LM receives and maintains selected records at the office in Grand Junction, Colorado, to 
support post-closure site maintenance. Inactive records are preserved at a Federal Records 
Center. Site records contain critical information required to protect human health and the 
environment, manage land and assets, protect legal interests of DOE and the public, and mitigate 
community impacts resulting from the cleanup of legacy waste. The records are managed in 
accordance with the following requirements.  

• Title 44, United States Code (U.S.C.), Chapter 29, “Records Management by the Archivist 
of the United States and by the Administrator of General Services;” Chapter 31, “Records 
Management by Federal Agencies;” and Chapter 33, “Disposal of Records.”  

• Title 36, Code of Federal Regulations Chapter 12, Subchapter B, “Records Management.”  

• DOE G 1324.5B, Implementation Guide.  

• LM Information and Records Management Transition Guidance.  
 
3.5 Quality Assurance  
 
The long-term custody of the HNFP and all activities related to the surveillance and maintenance 
of the site will comply with DOE Order 414.1C, Quality Assurance (DOE 2005). Quality 
assurance requirements are routinely fulfilled by use of a work planning process, standard 
operating procedures, trained personnel, documents and records maintenance, and assessment 

http://www.lm.doe.gov/land/sites/ne/hallam/hallam.htm
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activities. Requirements will be transmitted through procurement documents to subcontractors 
if/when appropriate.  
 
3.6 Health and Safety  
 
Health and safety requirements and procedures for DOE-LM activities are consistent with DOE 
Orders, federal regulations, and applicable codes and standards. The DOE Integrated Safety 
Management process serves as the basis for the Contractor’s Health and Safety Program.  
 
Specific guidance is contained in the Office of Land and Site Management Project Safety Plan 
(DOE 2007b) or current guidance. This Project Safety Plan identifies specific hazards associated 
with the anticipated scope of work and provides direction for the control of these hazards. During 
the pre-inspection briefing, personnel are required to review the plan to ensure that they have an 
understanding of the potential hazards and the health and safety requirements associated with the 
work to be performed. Health and safety concerns specific to the HNPF are listed in an 
inspection checklist.  
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