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Peach Bottom 
Atomic Power 
Station

Located on the bank of the 
Conowingo Pond in York County, PA.  
Unit 2 and 3 generate a combined 
2,770 megawatts of zero-emissions .

The  now  shutdown Unit 1 was the 
first helium cooled and graphite-
moderated reactor to operate in the 
United States.

Why Atomic and not Nuclear?



• In July of 2001 Exelon Generation submitted a license renewal application for Peach 
Bottom to the NRC.

• The license renewal would extend Peach Bottom’s from 2013/2014 to 2033/2034.

• NRC approved the application in 2003.

• As part of a Fleet wide strategy to renew the operating licenses of plants and 
perform power uprate, Peach Bottom was selected to undergo an Extended Power 
Uprate (EPU) on both Units.  EPU would increase the  Megawatts Thermal from 3514 
to 3951.

• EPU entailed replacing many major components in the power generation such as low 
and high pressure turbines, main generator and main transformers while also 
making improvements on the reactor plants to improve safety and accommodate for 
the higher megawatts thermal output.

Peach Bottom License Extension and Power Uprate

|     PB OSD Shipment      Privileged and Confidential2



PB Steam Dryer

• To meet the licensing 
condition for EPU, the 
original steam dryer 
would need to be 
replaced with a new 
design that would meet 
the new operating 
conditions.
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OSD Characterization Plan
• EnergySolutions was contracted to perform the characterization, packaging, 

transportation and disposal.
• Given past operating experience and the scope of work of the EPU Outages, 

the Project team planned to package and ship the Original Steam Dryer 
(OSD) during the Refueling Outage after it was removed (Unit 3 in 2014 / 
Unit 2 in 2015).

• This timeline created a unique challenge regarding the radiological 
characterization of the waste which supports the determination of waste 
classification and DOT packaging requirements.

• A characterization protocol was developed to direct the surveying and 
sampling of the OSD during the Refuel Outage prior to the replacement.

• EnergySolutions subcontracted DW James Consulting to model the OSD as a 
whole and then used in house resources to convert the activity to the 
individual packages.  

• The preliminary characterization analyzed the OSD to be Class A waste 
requiring IP-2 packaging for transportation.

• Surveys upon removal for disposal were going to used to validate the 
characterization.
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• To support shipment, the OSD was segmented underwater into three major sections that 
would be packaged into individual IP-2 packages:  (2) Upper Vane Back and (1) Lower Skirt 
/ minor components.  

Original Steam Dryer Segmentation
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Original Steam Dryer Shipping 
Packages
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Length Width Height Weight Steel DOT 

Vane 
Bank 22.6 ft 12.5 ft 13.7 ft 312,674 lbs 6 in IP-2

Skirt 
Bank 16.7 ft 10.6 ft 10.3 ft 257,632 lbs 7 in IP-2



Peach Bottom 
OSD Loading
• Segmentation of the OSD 

commenced once the new 
steam dryer was successfully 
installed.

• The OSD was placed on a 
stand and was segmented 
using specialty underwater 
saw.

• The activity duration was ~14 
days to complete. 

• The inner liners for each 
package were transported into 
the plant and loaded.
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Unit 2 Survey Data:
• Vane banks:  

– 16 R/hr – 33 R/hr on contact
– 5 R/hr at 3 meters.

• Skirt Section:
– 10 R/hr – 11 R/hr on contact
– 1.7 R/hr – 2 R/hr at 3 meters
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Radiological Condition of OSD

Unit 3 Survey Data:
• Vane Banks:

– 9 R/hr – 10 R/hr on contact
– 1.5 R/hr – 2 R/hr at 3 meter

• Skirt Section:
– 4 R/hr on contact
– 1 R/hr at 3 meters

While being transferred into the inner liner, dose rates were obtained 
to validate the characterizations and ensure compliance with DOT 
regulations for shipping.  It was discovered that the unshielded 3 m 
dose rate exceeded the DOT limit.



PB OSD Onsite Storage

• With dose rates exceeding DOT shipping 
limits, onsite storage was required to allow 
for suitable decay to occur.

• An area was identified and evaluated for 
storage.  Shield walls were installed to 
minimize dose to the surrounding area.

• An inspection protocol was established to 
monitor the integrity of the shipping 
containers and the radiological conditions.

• Following the Unit 3 Refueling Outage, an 
investigation identified an error in the 
modeling that led to the lower calculated 
dose rates.

• The Project Team adjusted the planning for 
Unit 2 Refueling Outage to have the Unit 2 
shipping containers placed directly into 
storage following loading.

• It was calculated that four of the packages 
required 4 – 5 years of storage before being 
able to ship and two of the packages would 
require 12 – 13 years.
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Original Steam 
Dryer Shipment 
Project

• In late 2020 Exelon and 
EnergySolutions kicked off a 
projected to ship the four 
shipping containers that were 
expected to have decayed 
enough that they now meet 
the DOT requirement with 
margin.

• In April of 2021, a walkdown 
of the storage area and 
LLRWSF was performed to 
evaluate onsite operations for 
loading and to also obtain a 
detail dose rate survey to 
perform to validate compliance 
with the DOT requirement.

• On contact dose rates on the 
packages ranged from 6 mR/hr
to 40 mR/hr.
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Preparations for Shipment 
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Over the Road Route
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Rail Route
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Onsite 
Preparations 

• EnergySolutions subcontracted to Barnhart 
for the loading and transporting of the 
shipping containers from Peach Bottom to 
Kinsley.

• Goldhofer trailers were utilized to move the 
shipping containers from their storage 
location to the staging area.

• The shipping containers were then loaded 
using a gantry crane on to an Over the Road 
transportation trailers.
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Over the Road Transit

• Once the shipping container was 
loaded and secured, the PA State 
Police conducted a detail inspection 
of the conveyance prior to departure.

• EnergySolutions took possession of 
the containers and brokered the 
shipments.

• The shipment travel at 7 mphs and 
took ~5 hrs to reach to Kinsley Facility 
in York, PA.

• Accompanying the shipments were a 
police escort, traffic control crew and 
wires obstruction crew. 

• Total duration of the activity was 10 
days.

• EnergySolutions established 
radiological controls at Kinsley under 
their NRC license (under Pa grant of 
Reciprocity).
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Transloading to Railcars 

| Privileged and Confidential 16



Transloading to Railcars 
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Rail Shipment 
Preparation 

• Specialty railcars were used that could support the 
weight of the shipping containers.

• Steel plates were installed on the railcars and the 
shipping containers were secured via welded 
connections.
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Transit to 
EnergySolutions 
Clive Disposal 
Site

• The shipment left Kinsley on July 30th, 2021.

• The shipment was contracted as a Special Train Service, which 
allowed EnergySolutions apply requirements to the 
configuration and handling of the railcars.

• Norfolk Southern transported the railcars from York, PA to East 
St. Louis, IL.

• Pacific Union transported the railcars from East St. Louis, IL to 
Clive, UT.
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Arrival at Clive 
Disposal Facility

• The shipment arrived on August 9th, 2021.

• The were no DOT or Clive Disposal Facility 
Waste Acceptance Criteria compliance 
issues with the shipment.

• EnergySolutions used a crane to offload 
the shipping containers and a goldhofer to 
transport them from the rail line to the 
Large Component Cell for their final 
disposition.
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Project Completed
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More Work to Do

• The Unit 3 Vane Bank shipping containers 
require additional time in storage till they 
decay below the DOT limit.  

• The estimated timeframe for shipment is 
2028.

• The onsite storage area was reconfigured 
to reduce the footprint.  

• Site personnel continue to monitor the 
shipping containers integrity and 
radiological conditions.
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Constellation Energy 

Marc Pawlowski
Corporate Functional Area Manager – Radwaste

Marc.Pawlowski@constellation.com

267-533-5264
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