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General Plant Layout 

Site History - Tenants / 
Landlord: 

0 Curtis-Wright (1955-1 960) 
0 Penn State I Martin Marietta (1960- 

0 Transfer to Commonwealth (1967) 
1967) 

I 

Site History - Tenants / 
Landlord (conk): 

0 ARC0 I NUMEC (1967-1978) 
PermaGrain Products, Inc. (1978-2002) 

0 (Neutron Products, Inc. site use 1980s) 
e DEPIDCNRDGS direct control (2002- 

0 DEPIBRP currently is NRC “-02” licensee 
present) 

I 
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Site History I: 

e 1950’s nuclear industrial facility in 
center of 50,000 acres. 

e Contained 6 hot cells and supporting 
facilities 

m Originally had a pool research reactor, 
defueled in ~ O ’ S ,  replaced c1970 by a 
large C0-60 irradiator 

Original Building 

Building Construction 
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More Construction 

Former Governor Leader 
Visit 

Reactor Pool and 
Control Panel 
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Reactor Core 

Cell Face 

Laboratory 
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I Site History 2: 

0 Majority of legacy 
contamination from 
operations under Martin 
Marietta 

0 Licensed for mega-curie 
quantities of Sr-90 for use 
production of SNAP 
electrical generators 

installed in Cell 4 
0 Strontium process system 

in 

I 

Site History 3: 

0 Facility now owned by 
Commonwealth of Pa 

9 Former tenant PermaGrain Products, 
Inc. (PPI), wood products 
manufacturer 

polymerize plastic in wood products 
8 PPI used a large C0-60 irradiator to 

Site History 4: 

0 PPI had held 2 NRC licenses, 1 for 
legacy residual radioactivity and 1 
for i t s  Co-60 irradiator 

0 Commonwealth took over NRC “-02” 
%r legacy license Dec. 2002 

0 Commonwealth of PA responsible for 
cleanup of residual %r 
contamination 
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Preparation For 
Decommissioning 

e Characterized in 1991-1992 by Canberra 
Draft Decommissioning Plan - 7/95, NRC 

* Contract award to NES (now Envirocare) 

e Revised Decommissioning plan approved 

8 NRC “-02” license renewal in March ‘03 
Y Original completion target 12/98; now 2006 

approved 11/95 

11/97 

and work started on 7/10/98 

Exterior Views 

I Service Area 

7 



Post Cleanup 

Hot Cells - Cell Face 
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Hot Cell 4 

I Hot Cells Dismantled 

Administration Area 

9 



1 Sawdust Piles 

Abandoned Chemicals I 
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January 25, 2W6 
Quehanna 
Decommissioning Plan 

Ken Kasper, CHP, CIH 
Envirocare of Utah, LLC 

Current Version 

Current Decommissioning Plan 
- Grandfathered 

- Uses Regulatory Guide 1.86 criteria for 

-Uses other guidance for acceptable level of 

0 Pre-License Termination Rule 

surfaces 

soil radioactivity 
* 5 pCig Sr-90 

Limitations on Current 
Version 

Initially, the Regulatory Guide 1.86 
approach was deemed to be prudent 
and achievable 
This was not the case 
1.86-based approach found to be 
- Inflexible for radioactivity averaging 
- Overly conservative 

- Unnecessary 
- Costly 
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Limitations on Current 
Version 
In addition, I .86 criteria are based on 
surface radioactivity. 
- Residual radioactivity at Quehanna 

extends below surface of concrete 

Contemporary Approach 

Contemporary "Release Criteria" are 
derived 
- Derived concentration guideline level 

(DCGL) 
Derivation is through dose assessment 

~ Dose assessment uses realistic 
, pathway and exposure modeling 

I I 

Necessary Parameters 

Source term 
Identification of Potential exposure 
pathways 
- Based on credible, realistic scenarios 
Dose calculations 
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Source Term 

Everything removed except concrete- 
filled sub grade voids 
Although all debris will be covered, 
model assumes debris exposed 
Also assumes one large pile with the 
same volume and collective surface 
area as the two major voids 
Uniform distribution of residual 
radioactivity 

Identification of Potential 
Exposure Pathways 

No structures, just land 
Resident Farmer? 
- Not farmland 
Industrial? 
- No industry 
Recreational 
-Yes, Quehanna facility in Commonwealth- 

controlled 50,000-acre Quehanna Wild 
Area 

I Exposure Scenario 

Recreational User 
- Hunter and Hiker 
Camps on waste pile 
Eats game (deer) that has grazed on 
site 
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Pathways 

51% Ingestion of affected 
1 game 

Direct exposure 
- Camping on debris pile 
- 2 weeks per year 
- Hatf of time is spent on debris pile 

- Half of hunter's diet from single, affected 
deer 

-Half of deer's diet is derived from debris 
pile growth (extremely conservative) 

Game ingestion 

I 

Non Pathways 

No groundwater access to either 
recreational user or game 
- Current condition 
- No change anticipated 
-Current resident > 5 miles away 

on debris pile 
No direct plant ingestion while camping 

I Results of Modeled Scenario 

Pathway (Dose Fraction 

46% 

Soil ingestion 2% I I 
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I I Dose Calculations 

Using identified exposure scenario 
25 millirem per year 
- 10 CFR 20, Subpart E - License Termination Rule 

criteria 

Equates to 31,000 pCilg 
- NUREG 1640 “Radiological Assessment for 

- notes that in an industrial landfill 
- 31.000 pCilg = 2 mremlyr 

Clearance of Materials from Nuclear Facilities” 

- Soil criteria currently is 5 pCilg (Sr-90) 

Conclusion 

Preliminary DCGL of 31,000 pCilg 
- Residual Sr-90 in concrete debris 

Even the highest concrete concentrations are 
much lower than the DCGL 
Because of the high decommissioning costs, 
ALARA evaluation should not effect DCGL 

9 Additional decontamination 
spending is not justified 

I 

1 I 

Decommissioning Plan to be revised 

1757, “Consolidated NMSS 
Decommissioning Guidance.” 

Will follow guidance provided in NUREG 

5 



6 



Site Identification: 

Name: Quehanna Site (formerly PermaGrain Products, Inc.) 

NRC Licenses: 37-17860-01 (Cobalt60 Irradiators) 
37-1 7860-02 (Legacy Contamination) 

NRC Docket: 030-29288 

Site Location and Description: 
The Quehanna Site is situated in the Quehanna Wild Area of the Moshannon 
State Forest (Clearfield County, Girard Township), PA, approximately 10 miles 
northwest of Karthaus. The site is surrounded by Commonwealth-owned State 
Forest and Game lands which the Pennsylvania Department of Conservation and 
Natural Resources (DCNR) and the Pennsylvania Game Commission manage. 
Most recently, PermaGrain Products, Inc. (PPI) rented the site from DCNR until 
they filed for bankruptcy (chapter 7) in late December 2002. The site has since 
fallen under the care of the Commonwealth of Pennsylvania (Commonwealth) 
while the decommissioning continues. 

The site consists of several buildings, a paved parking lot and an access road. 
The main building is a large interconnected structure where PPI’s operations 
were formerly conducted, and a separate “Service Area” structure that contained 
radioactive material handling cells known as “hot cells.” Other site buildings 
include an office trailer, a small wood-fired boiler building, a sawdust collector 
building (collapsed), and two one-story storage structures. 

Site History: 
Curtiss-Wright Period (1955-1960) 
In June 1955 Governor Leader signed legislation that authorized the construction 
of a Curtiss-Wright (C-W) research facility at Quehanna. The State sold the core 
area for the site to C-W and leased the balance to them. C-W planned a facility 
for the development of nuclear-powered jet engines and to conduct research in 
nucleonics, metallurgy, ultrasonics, electronics, chemicals and plastics. C-W 
performed some AEC licensed isotope work beginning in 1956. In 1958 the AEC 
issued a license to C-W to operate a pool-type research reactor at the facility. 
The facility also included six hot cells used for handling highly radioactive 
material, various laboratories and support buildings. 

Penn State/Martin Marietta Period (1960-1967) 
In the early 1960s President Kennedy cut the C-W research program, and C-W 
donated the facility to Penn State University who planned to use the reactor for 
student training and research. Penn State, in turn, leased the hot cells to Martin- 
Marietta, dismantled the reactor and transferred the nuclear fuel core materials 
back to the AEC during this period. 

Beginning in the summer of 1962 under a lease with Penn State, Martin-Marietta 
used the hot cells to manufacture several prototype Systems for Nuclear 
Auxiliary Power (SNAP) thermoelectric generators using very high specific 
activity strontium-90 in the form of strontium titanate. Martin-Marietta’s AEC 
license authorized them to possess up to 6,000,000 curies of strontium. 



In 1967 Martin-Marietta completed its AEC contract, terminated its lease and 
vacated the facility after a partial decontamination. A radiological survey was 
jointly performed by Martin-Marietta, Penn State, and the AEC in April 1967. 
This survey indicated that, while the facility was acceptably clean for a radiation 
facility of that era, licensable quantities of strontium-90 stayed behind as 
structural contamination and residual radioactivity in piping and tanks, estimated 
at about 0.2 curies. Penn State did question the decontamination effort at the 
time, and later donated the facility to the Commonwealth of Pennsylvania. 

CommonwealthlARCO-NUMEC Period (1967-1978) 
The Commonwealth then leased the facility to Nuclear Materials and Equipment 
Corporation (NUMEC), a subsidiary of Atlantic-Richfield. The former reactor pool 
was converted for use as a large irradiator containing in excess of 1,000,000 
curies of cobalt-60. Projects included food irradiation, sterilization, wood 
irradiation and other processes requiring intense gamma radiation. 

CommonwealthlPermaGrain Products Period (1978-2002) 
In 1978 a group of ARC0 employees formed PPI and purchased the wood 
irradiation process, including the main irradiator, a smaller shielded irradiator and 
related equipment. The site was operated from 1978 to December 2002 as a 
manufacturer of durable irradiated flooring products. For a period of time PPI 
amended their NRC license to allow Neutron Products, Inc. (of Maryland) to use 
the site’s hot cells for cobalt60 work. 

Portions of the facility remained contaminated with strontium-90 resulting from 
activities of previous ownerdtenants. In 1993 NRC required PPI to begin the 
process of decommissioning the legacy contamination. In response, the 
Commonwealth contracted for a site characterization study that same year. 

In 1998 NES (subsequently known as Scientech, LLC.)’ was awarded a contract 
by the Department of General Services (DGS) to perform the actual 
decommissioning work at Quehanna. Initial estimates indicated that this work 
would cost several million dollars and take six months to complete. 2006 will be 
the eighth year for the project. Total contract costs through the end of 2005 are 
approximately $30 million. 

Inadequate characterization of the site and the presence of ongoing industrial 
operations resulted in many project delays and increased costs. The 
characterization prepared for the Commonwealth in 1993 underestimated the 
source term in hot cell number 4. This contributed to a release of strontium-90 
that spread into the then operational PPI area of the facility in October 1998 
when a Scientech employee cut a tube that contained more radioactivity than 
expected. Another major issue early in the project was the cleanup of over 3000 
curies of cobalt-60 in the form of sealed sources in two of the six hot cells. 
Radiation levels forced most of this work to be performed remotely. 

The October 1998 strontium release event resulted in a decision to restrict all 
access into Cell 4 until further preparations could be implemented (e.g., 
construction of a robot to dismantle Cell 4). Subsequent facility radiological 
surveys also resulted in the Commonwealth’s conclusion that PPI had to be 
relocated in order to achieve final termination of the NRC license for legacy 

’ In October, 2005 Envirocare of Utah, LLC, a radioactive waste disposal company, acquired the 
Decontamination and Decommissioning (D&D) Division of Scientech, LLC 



material. DCNR also made a policy decision that they did not want any industrial 
use to continue within the Wild Area. Working with the county industrial 
development group, several relocation sites were evaluated and land was 
purchased for the PPI business relocation. 

PPI submitted their license application to the NRC for the design of the new 
building at the end of October 2001. NRC decided to require PPI to dispose of a 
bent cobalt-60 source in their possession and to submit to NRC an inventory with 
mechanical details of source construction to gain certification for the remainder of 
their sources. NRC would require disposal of any sources that could not be 
certified prior to authorizing PPI to move to the new facility. All of the relocation 
efforts ended when PPI filed for bankruptcy in late December 2002. The 
bankruptcy left approximately 100,000 curies of cobalt80 abandoned at the site. 
DCNR and PADEP quickly took action to maintain the necessary security and 
monitoring of the cobalt until a plan for proper disposal could be formulated. 

Commonwealth Period (2002-Present) 
Upon PPI’s bankruptcy, day-to-day control of the site fell to the Commonwealth. 
PADEP assumed the responsibility as the licensee on the NRC license for the 
legacy contamination. 

With the bankruptcy of PPI the cobalt-60 irradiator sources were left abandoned 
in place without a viable licensee. Through a joint effort led by EPA, with the 
help of the Commonwealth and NRC, the cobalt60 was removed from the site 
for disposal. EPAs contractor finished the cobalt removal at the end of 
September 2003 and the cobalt was disposed of at the LLRW disposal facility in 
Barnwell, SC. 

Scientech continued performing decommissioning activities in the remainder of 
the contaminated areas of the facility and completed a significant portion of the 
cleanup. The majority of the remaining cleanup work involved Cell 4. A robot 
was brought to the site for the purpose of removing the highest activity strontium- 
90 contamination from Cell 4. After extensive training in the operation of the 
robot in a mock-up of Cell 4, the robot was deployed into Cell 4 in November 
2003. 

The robot removed a large portion of the steel process system walls and the 
associated process tubing and tanks. It is estimated that between 10 and 15 
curies of strontium-90 were removed from the cell by the end of 2003. The robot 
work was completed in 2004. 

Negotiations with the US Department of Energy (DOE) prompted a funding 
agreement to assist with payment for the decommissioning project. It was hoped 
that these funds would be sufficient to complete the project. 

Site Status & Current Issues: 
The radiological portion of the Quehanna cleanup was believed to have been 
completed by the decommissioning contractor (Scientech) at the end of 2004. 
The contractor completed the final radiological surveys and submitted the Final 
Status Survey Report (FSSR) to DEP in early February 2005. Following a 
thorough DEP review and subsequent contractor revision, the FSSR was 
submitted to the U. S. Nuclear Regulatory Commission (NRC) for their review 
prior to scheduling a confirmatory survey. 



NRC and its confirmatory survey contractor, Oak Ridge Institute for Science and 
Education (ORISE), could not schedule a confirmatory survey until early May 
2005. This confirmatory survey could not be performed sooner due to the time 
required for NRC and ORISE review of the FSSR and the bad winter weather 
typical to the Quehanna area. During the time between the FSSR submittal and 
the confirmatory survey, Scientech maintained a presence onsite, but no interim 
survey checks were performed. During performance of the confirmatory survey 
by NRC and ORISE, it was quickly determined that the conditions documented in 
the FSSR were not accurate and that contamination existed that exceeded the 
required cleanup levels. 

Scientech performed an investigation to determine the cause of the 
recontamination. Their investigation indicates that a majority of the 
recontamination activity was due to leaching from the concrete. The 
investigation indicates contamination existed in the concrete at greater depths 
than that at which the remediation took place, but was not detectable at the 
surface. The contamination evidently migrated (leached) back to the surface 
over the five months between contractor's last surveys in December of 2004 and 
the NRC's survey in May 2005. 

Scientech performed further remediation during the summer of 2005 to attempt to 
get the facility back to releasable levels (i.e., NRC Reg. Guide 1.86 criteria). 
Contamination levels have been significantly reduced, but have not been 
reduced to levels that meet the approved NRC release criteria in Reg. Guide 
1.86. DEP personnel have been monitoring the site radiological conditions since 
September to determine if any further leaching is occurring. The most recent 
survey was performed in December 2005, and all of the findings to date do not 
indicate any significant increase in radiation levels. DEP will continue to monitor 
the radiological conditions at the site until decommissioning activities resume. 

DEP understands the decommissioning approach and release criteria must be 
reevaluated because of the concrete issues. The existing criteria addresses only 
surface contamination and the leaching indicates there is volumetric 
contamination of the concrete. Under the current license conditions it may not be 
possible to obtain an unrestricted release for the existing building, but a relatively 
minor change to the decommissioning plan to adopt current regulatory 
requirements could make it possible to demolish the building without performing 
significant additional remediation. 

The current plan would be to remove the aboveground structures under an NRC 
approved work plan utilizing the current release levels. In parallel with 
implementing the work plan, DEP will be seeking to adopt the current regulatory 
release criteria for the site that addresses the volumetric contamination of the 
concrete. It is believed that all of the concrete could be released and reused as 
onsite fill under current NRC regulation and guidance (Le., 10 CFR 20 Subpart E 
and NUREG-1757), but it is understood that this is considered a major licensing 
action and may require up to six months for approval. 



State Forest Resource Management Plan 

WILD AREAS 

A wild area is defined as an extensive area which the general public will be permitted to see, use and 
enjoy for such activities as hiking, hunting, fishing and the pursuit of peace and solitude. No 
development of a permanent nature will be permitted so as to retain the undeveloped character of the 
area. These areas will be administered according to the principals of forest protection and 
management applied to department-managed lands with the following restnctions: 

1. 
2. 

3. 

4. 

5. 

6. 

Campsite leases will be prohibited. 
No new public access roads will be constructed. Existing roads will remain open only where 
there is a public need. All unauthorized motorized conveyances or vehicles shall be 
prohibited, with the exception of licensed vehicles that may be operated only on open public 
roads. 
Forest trail use will be restricted to foot travel, horseback riding and bicycling. Handicapped 
persons, in hand- or electrically powered wheelchairs; or in or on other electrically powered 
vehicles adapted for this use, may operate such conveyances on designated trails. 
Buildings and other improvements will be restricted to the minimum required for public health, 
safety and interpretive aids. 
Leases, mineral development and new rights-of-way will be prohibited; provided however, that 
subsurface oil and gas rights may be leased where no surface use or disturbance of any kind 
will take place on the wild area. 
Overnight camping will be limited to the backpack primitive type. 

The following operating plan is in the current Forest Resource Plans and was developed to further 
refine the administrative guidelines. 

1. Wild Area Location Factors 

In Pennsylvania’s State Forest system, there are areas, due to limited activity by man, that have 
retained an undeveloped or wild character. Certain of these areas have already been designated as 
Wild Areas to assure that this character is perpetuated. Because of the restrictions imposed on Wild 
Areas, careful consideration must be given to alternative uses before additional areas are so 
designated. The size of the area should be no less than 3,000 acres and seldom more than 15,000 
acres. They should be located where there are few public roads or other man-made developments 
such as campsites, rights-of-way, etc. Special consideration should be given to areas where a high 
percentage of the land is classified as non-commercial forest land. Only areas where the Department 
owns the mineral rights will be considered, and even then the geology will be studied and the value of 
the minerals evaluated prior to Wild Area designation. 

Areas recommended by the District Forester for designation as additional Wild Areas should be 
submitted to the State Forester for consideration and action. The recommendation should include an 
outline of the proposed area on a timber type map along with comments on present resource use of 
the area and the need for an additional Wild Area. Final approval and official designation as a Wild 
Area will be by action of the Environmental Quality Board under authority granted in Section 1920-A of 
the Administrative Code of 1929 as amended by Act 275, December 3, 1970. 

2. Wild Area Management 

Management of Wild Areas will be aimed at preserving the wild or undeveloped character of the area. 
Land use within the area will be restricted to uses that will not have a permanent or long-range effect. 



No new public access roads will be constructed within the area. Existing Class 3 mads will be closed 
to public vehicular travel. Use by the public of existing Class 2 roads will be continued only in those 
instances where a public requirement has been established. Licensed motor vehicles may operate 
only on the open public roads. Off-road motorized vehicles such as snowmobiles, trail bikes and 
AlVs will not be permitted anywhere on the area. 

Wildlife habitat development as outlined in the Fauna and Flora Management Section will be 
permitted. Foot trail, cross-country ski trail, bridle trail, and handicapped trail construction will be 
permitted. 

For timber management in Wild Areas, the standard guidelines and operating procedures as they 
appear in the Timber Manaaement Section apply, with the following exceptions: 

1. 
2. 
vehicles. 

Timber harvesting is limited to sanitation, salvage, and wildlife habitat improvement cuts only. 
Timber sale roads will be closed during operations to all but the contractor's and Bureau's 

Hunting, fishing, fire control, insect and disease control, and use of herbicides, within Wild Areas are 
permitted as per normal operating procedures of the Bureau of Forestry. 

Existing right-of-way expansion will be considered on an individual case basis. Expansion approval 
will be considered when justified as the alternative that will result in the least overall ecological 
damage. In the case of a proposed right-of-way expansion, a Project Review as detailed in the 
Report Section must be completed. 

When artificial regeneration is considered in a Wild Area, the maintenance of endemic genotypes of 
native species will be encouraged through the use of local seed sources. Wild Areas should be 
considered gene pools where endemic species and genotypes can interact and evolve with changing 
environmental stresses. The resulting species types can provide a reservoir of valuable genotypes for 
future incorporation into breeding programs. The introduction of exotic species and genotypes which 
might change the character of the area should be discouraged. The only exceptions that will be 
considered are for wildlife food species when native species are not suitable or available. 

Signs will be erected at access points and where needed along mads bordering Wild Areas. Signs will 
indicate name of the Wild Area, the purpose of Wild Areas, and any special restrictions which might 
apply. 

Because of the diversity of areas designated as Wild Areas, specific guidelines have been written for 
each area. 

PROPOSED GUIDELINES 

Each district will develop guidelines specific to their Wild Areas in accordance with the following 
principles: 

Maintain the wild character 
Preference toward little or no vegetation management - potential old growth. Justification: Most 

vegetation manipulation requires infrastructure, i.e. roads. Detracts from wild character. 
If vegetation management is desirable - state objectives, justification and how it does not affect 

the wild character. 
Consider recreational use. - no motorized. 
Consider other mgmt. Actions - insect and disease control, etc. 



Moshannon State Forest - Forest Resource Plan 
Wild Areas 

One Wild Area has been designated on the Moshannon State Forest for non- 
motorized recreation and the pursuit of peace and solitude. The 48,186-acre Quehanna Wild 
Area was designated by the State Forest Commission in December 1970. 23,460 acres of 
the Wild Area are within the Moshannon State Forest. The remaining area is part of the Elk 
State Forest. The Quehanna Area, formerly leased to the Curtiss-Wright Corporation, was 
set aside by the Legislature in 1966 following cancellation of the lease. Act 576 of January 
1966 as amended by Act 368, 1968, excludes the area from new land-use agreements, and 
use as campsites. Act 55, 1967, as amended by Acts 401 , 1967 and Act 366, 1968, permits 
leasing the 1 0-acre "core" area for industrial or economic development purposes. The 
balance of the Quehanna Wild Area will be managed according to the specifications set forth 
in the Operating Plan. 

The Quehanna Area is generally flat, rolling terrain bisected on the fringes by steep- 
sided narrow valleys that radiate out in all directions. A wide variety of vegetative cover is 
present on the area, ranging from high-quality oak and northern hardwood forest stands to 
open sod and huckleberry glades. The Wild Area will be managed according to the following 
guidelines: 

MANAGEMENT PLAN 

QUEHANNA WILD AREA 

2001 to2006 

MANAGEMENT GOALS: To maintain the wild character of the Quehanna Wl.ld Area, 
promote dispersed, low Impact recreational opportunit1"es and create and maintain desired 
wildlife habitat components. To address these goals the WI.Id Area has been separated into 
the zones as described below. Alterations to existing conditions in any of the zones listed 
below will require approval by a committee comprised of representatives from the Director's 
Office, si1 viculture Section, Ecological Services Section and the Recreation Section. 

ZONE 1: Steep slopes, sidehills and canopy corridors connecting sidehill and slope areas. 
Plateau areas are also included in Zone 1. Cutting llmited to that necessary for public health 
and safety. Roads and trails in this zone will be maintained to the extent necessary to ensure 
safety. New road and trail construction in this zone will be discouraged (Recreation and Wild 
Character components ) 

ZONE 2: Plateau areas where wildlife habitat maintenance and management are desirable. 
Focus will be on the development and maintenance of herbaceous openings and early 
successional stage forests. Proposed activities will need the approval of a committee (as 
described above) prior to implementation. Construction of access roads, although not 
encouraged, will be outlined in individual project proposals. Maintenance of herbaceous 
openings will not require committee approval (W, 1 dlife Habitat Components) 

This plan is subject to review and update every five years. 

March 5- 2001 
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