
U.S. Department of Energy
Hanford Field Office

P.O. Box 550
Richland, Washington 99352

24-PFD-0069 

Ms. Stephanie Schleif
Program Manager
Nuclear Waste Program
Washington State Department of Ecology 
3100 Port of Benton Boulevard 
Richland, Washington  99354

Dear Ms. Schleif:

TRANSMITTAL OF AIR MONITORING PLAN FOR THE 105-B REACTOR FACILITY, 
DOE/RL-2001-68-ADD1, REVISION 0

     This letter transmits the Air Monitoring Plan for the 105-B Reactor facility, DOE/RL-2001-68-

ADD1, Revision 0, for your use.  The Review Comment Record is also included.  If you have any 

questions, please contact me, at (509) 376-7756. 

Sincerely,

Kelly A. Ebert, Director 
PFD:MBG Project and Facilities Division

Attachment

cc w/attachs: M. Woods, ODOE 
C. Buck, Wanapum HAB Facilitation
L. Contreras, YN Environmental Portal 
D. R. Einan, EPA Hanford Administrative Record 
E. J. Holbrook, Ecology 
M. R. Mullin, EPA cc w/o attachs:
M. Murphy, CTUIR S. L. Brasher, HMIS 
E. A. Rochette, Ecology L. K. O’Mara, CPCCo 
A. Smith, NPT M. J. Turner, HMIS 
J. H. Temple, Ecology 

December 13, 2024

Kelly A. Ebert
Digitally signed by Kelly 
A. Ebert 
Date: 2024.12.13 
10:11:38 -08'00'



Attachment 
24-PFD-0069

Air Monitoring Plan and 
Review Comment Record for the

105-B Reactor Facility
DOE/RL-2001-68-ADD1 Revision 0

(35 pages including cover sheet) 



Approved for Public Release;
Further Dissemination Unlimited

DOE/RL-2001-68-ADD 1 
Revision 0 

Air Monitoring Plan for the 105-B Reactor Facility 

Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 

P.O. Box 550 
Richland, Washington 99352 



Approved for Public Release;
Further Dissemination Unlimited

DOE/RL-2001-68-ADD 1 
Revision O 

Air Monitoring Plan for the 105-B Reactor Facility 

C. M. Ocampo 
Central Plateau Cleanup Company LLC (CPCCo) 

Date Published 
September 2024 

Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 

8 ENeERGY ~~i~:nd Operations 

P.O. Box 550 
Richland, Washington 99352 

APPROVED 
By Sarah Harrison at 7:00 am, Sep 24, 2024 

Release Approval Date 



TRADEMARK DISCLAIMER 
Reference herein to any spec1f1c commercial produd, process, or service by 
tradename, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof or its contractors or 
subcontractors. 

This report has been reproduced from the best available copy. 

Printed in the United States of America 

DOE/RL-2001-68-ADD 1 
Revision 0 



Signature Page 

Signature sheet for the Air Monitoring Plan for the 105-B Reactor Facility. This action is conducted by 
the U.S. Department of Energy with the approval of the U.S. Environmental Protection Agency. 

________________________________ ___________________________________ __________ 
Print Name 
Anders J. Wiborg 

Signature Date 

U.S. Department of Energy, 
Richland Operations Office 

  

DOE/RL-2001-68-ADD1, REV. 0 

Digitally signed by ANDERS 
ANDERS WIBORG WIBORG 

Date: 2024.10.16 15:27:58 -07'00' 

iii 









DOE/RL-2001-68-ADD1, REV. 0  

vii 

Terms

APQ annual possession quantity

BARCT best available radiological control technology

FSB fuel storage basin

HEPA high-efficiency particulate air

MEI maximally exposed individual

PCM periodic confirmatory measurement

PTE potential-to-emit

S&M surveillance and maintenance

TEDE total effective dose equivalent

VSR vertical safety rod

  



DOE/RL-2001-68-ADD1, REV. 0  

viii 

This page intentionally left blank.



DOE/RL-2001-68-ADD1, REV. 0 

1 

1 Introduction

Historic preservation work and hazard mitigation activities at the 105-B Reactor Facility have a 
potential-to-emit (PTE) radionuclides. Quantification of radioactive emissions, implementing best 
available radionuclide control technology (BARCT), and air monitoring have been identified as 
substantive requirements (i.e., applicable or relevant and appropriate requirements) for this remedial 
action. A BARCT compliance demonstration is determined by the regulatory agency on a case-by-case 
basis. These substantive requirements are in accordance with WAC 246-247, “Radiation Protection—Air 
Emissions.” This air monitoring plan presents compliance with WAC 246-247 requirements. Surveillance 
and maintenance (S&M) activities and like-for-like replacements to facility infrastructure are required to 
preserve the reactor for future generations and minimize potential risks and hazards to the public. This air 
monitoring plan supports DOE/RL-2001-09, Engineering Evaluation/Cost Analysis for the 105-B Reactor 
Facility and DOE/RL-2001-68, Removal Action Work Plan and Surveillance and Maintenance Plan for 
the 105-B Reactor Facility. Hazards mitigation activities for the 105-B Reactor Facility are being 
performed under a Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
nontime critical removal action.  

1.1 Planned Work Activities 

The 105-B Reactor Facility will undergo a series of maintenance, infrastructure replacement, and hazard 
mitigation activities to support long-term preservation of the reactor, and broad public access consistent 
with its inclusion in the Manhattan Project National Historical Park. The hazard mitigation activities will 
also allow for expansion of the areas accessible to the public. In support of planned activities described in 
the section below, portable high-efficiency particulate air (HEPA)-type-filtered vacuums, portable 
HEPA-type-filtered exhausters, and various types of containments may be used by the Radiological 
Control organization to control contamination. 

Site Preparation Activities 

The following site preparation activities will be performed to support the work: 

 Establishing and maintaining site utility services (e.g., power, lighting, and water) 

 Installing field support facilities 

 Replacing some infrastructure support 

Environmental Hazards Mitigation 

The following activities will be performed in support of removal of environmental hazards from the 
facility: 

 Removing lead-containing paint from facility interior walls 

 Removing asbestos-containing material 

 Decontaminating and removing radiological contamination materials 

 Removing hazardous material 

• 
• 
• 

• 
• 
• 
• 
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Historic Preservation Activities

 The following historic preservation activities will be performed:  

Drilling, coring, and demolition of compromised mortar between concrete masonry unit blocks,  
which have the potential to create airborne emissions of dust and other contaminants 

 Conducting roof retrofit and reroofing activities 

 Conducting asbestos abatement activities 

 Excavating/grading and site preparation 

1.2 Building Description 

The 105-B Reactor Facility is located in the 100-B/C Area of the Hanford Site along the southern shore of 
the Columbia River in southeastern Washington State (Figures 1 and 2). The 100-B/C Area is a highly 
disturbed, fenced industrialized area covered with rocky soils and sparse, weedy vegetation dominated by 
cheatgrass and Russian thistle. The 100-B/C Area contains two inactive reactor facilities— the 105-B 
Reactor and the 105-C Reactor. The 105-C Reactor has undergone interim safe storage and now exists in 
a safe storage enclosure under a long-term S&M program. The 105-B Reactor Facility is currently 
managed under an S&M program to ensure continued preservation of the building, as well as protection 
of human health and the environment through hazard mitigation. Guided tours are led through the 105-B 
Reactor Facility by badged docents along a maintained tour route. Most of the support facilities for the 
105-B and 105-C Reactors have been demolished. The 116-B Reactor Exhaust Stack remains standing 
adjacent to the 105-B Reactor Facility. 

The 105-B Reactor Facility contains the reactor block, control room, spent fuel discharge area, fuel 
storage basin (FSB), fans and ducts to ventilate and recirculate inert gas systems, water cooling systems, 
support offices, shops, and laboratories. The following subsections provide a brief description of the areas 
or rooms contained within the 105-B Reactor Facility that will be subject to removal action activities. 
Section 1.3.6 discusses the hazardous substances expected to be found in the facility. 

Accumulator Room. The accumulator room (room 222) is located north of the electrical equipment room 
(room 223) and west of the control room (room 220). The accumulator room contains inactive equipment 
associated with the accumulator tanks housed within. A doorway on the south side of the room leads to 
the electrical equipment room (room 223). Concrete stairs with wooden railings lead from the ground 
level of the accumulator room to a walkway and entrance to the outer control rod room on the second 
level. 

Acid Mixing Room. The acid mixing room is located to the north of the valve pit area, above the valve 
pit extension area. 

Area East of Air Conditioning Equipment Room. The area east of the air conditioning equipment 
room, also known as the instrument storage room, is located north of the control room (room 220) and 
south of the tool storage area corridor. The room is currently used to store miscellaneous items that could 
later be used in displays along the public tour route. 

Ball Collection. The ball system consisted of hoppers full of boron-steel balls that would automatically 
drain into channels if the vertical safety rods (VSRs) did not terminate the chain reaction after receiving a 
shutdown signal. The hoppers are currently empty. 

• 

• 
• 
• 
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Figure 1. Hanford Site Map. 
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Figure 2. Ariel View of 105-B Reactor Facility Area

Building #115. Building #115, also known as the helium room, is located on the south side of the 105-B 
Reactor Facility. Building #115 is only accessible from outside the facility.

Charge Preparation Hallway. The charge preparation hallway (room 227a) is located to the east of the 
locker room and acid mixing room. 

Control Room, Control Room Hallway, Control Office A, Control Room Office B. To the north of 
and opposite the reactor block, separated by a 0.9 m (3 ft) thick concrete wall, is the 60 m2 (650 ft2) main 
control room (room 220). The control room housed instrumentation and mechanisms for controlling the 
reactor and maintaining its operational safety envelope. The room was air conditioned and lined with 
acoustic material. Adjacent to the control room and separated by a glass partition are two control room 
offices (offices 219a and 219b/c). The control room and offices are part of the current tour route. 
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Cubicle and Labyrinth South of Near Side Sample Room. The cubicle and labyrinth area is located 
east of the control room, adjacent to stair #7. 

Cushion Corridor. The cushion corridor runs along the north exterior of the control room and control 
room offices. The corridor continues to extend around the sample room including stair #7 and south to 
stair #2. 

Decontamination Room. The decontamination room is located on the west side of the 105-B Reactor 
below the valve pit flow lab. 

Electrical Equipment Room. The electrical equipment room (room 223) is located north of the 
front-face work area (room 110). The electrical equipment room contains inactive instrumentation for 
reactor operations. 

Electrical Switch Gear Room. Refer to office #1, office #2, office storage room, electrical switch gear 
room, and video room. 

Elevator and Elevator Pit. The elevator and elevator pit area are located adjacent to the west side of the 
reactor block. 

Fan House Supply Fan/Exhaust Fan Rooms. The fan house consists of the supply fan room (room 315) 
and the exhaust fans (rooms 311, 312, 313, and 314). The area is located to the south of the valve pit. 

The supply fan room contains the main blowers, heaters, and air filters for the entire 105-B Reactor 
Facility inactive heating and ventilation systems. There are two dual-drive supply fans and four exhaust 
fans. The exhaust fans, numbered 9 through 12, are isolated from the supply system in separate concrete 
cubicles. A concrete duct connected the fan room to the 61 m (200 ft) tall reactor stack (116-B) via the 
117-B Filter Building, which has been demolished. 

Fan House (Exhaust Chimney Manifold). Refer to the fan house supply fan/exhaust fan rooms 
description. 

Fan House (Exhausting Duct). Refer to the fan house supply fan/exhaust fan rooms description. 

Fan House (Exhaust Fans). Refer to the fan house supply fan/exhaust fan rooms description. 

Far Side Counterweight and Shaft for Front-Face Elevator. The far side counterweight and shaft for 
the front-face elevator is located on the south side of the front-face elevator. 

Far Side and Near Side Counterweights and Shafts for Rear-Face Elevator. Two counterweights and 
shafts for the rear-face elevator are located on each side of the elevator. 

Far Side Nozzle Shop. The far side nozzle shop is located south of the reactor block. 

Foyer, Metal Grating and Pit Entrance Far Side. Located on the south side of the 105-B Reactor on 
the southwest corner of the basin (spent fuel storage area). Allows access to pit #1 and pit #2. 

Front-Face Reactor. Refer to reactor block description. 

Front-Face Work Area. The front-face work area (room 110) is a 195 m2 (2,100 ft2) concrete room west 
of the charging face of the reactor block. The work area is sufficiently large enough that the 12 m 
(40 ft) long aluminum process tubes could be inserted or removed from the reactor block for maintenance 
purposes. Several spots of fixed radioactive contamination exist on the floor of the front-face work area. 
The contamination has been painted over and the area posted as a fixed contamination area. The 
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front-face work area is part of the present 105-B Reactor Facility tour route and contains a number of 
historical displays and interpretational items. 

Fuel Discharge Basin. Refer to FSB description. 

Fuel Discharge Storage Area. Refer to FSB description. 

Fuel Pits #1 and #2 and Pit #3. Located at the southwest corner of the FSB area. 

Fuel Storage Basin (Basin [Spent Fuel Storage Area] Work Area) from Deck Planks to 
Ceiling/Basin Viewing Room. The basin work area (room 410) and basin viewing room (room 414) are 
located east of the rear face, separated from the reactor block by a 1.5 m (5 ft) thick concrete wall. The 
spent fuel storage area basin served as an underwater collection, storage, and transfer facility for the 
irradiated fuel elements discharged from the reactor. The spent fuel storage area basin consisted of a fuel 
element pickup area, storage area, and transfer area covered with redwood planking. The basin is 
approximately 6 m (20 ft) deep. The redwood planking and the transfer area are visible from the basin 
viewing room. The 105-B FSB general layout is shown in Figure 3. 

Between 2011 and 2013, deactivation, decommission, decontamination, and demolition activities 
removed approximately two-thirds of the original 17 m3 (600 ft3) of sediment in the transfer pits using a 
wet sluicing method, leaving approximately 6 m3 (200 ft3) of sediment. Debris and equipment were 
encountered at the bottom of the transfer pits. In August 2013, the remaining sediment/debris in the pits 
was capped with approximately 0.3 to 0.9 m (1 to 3 ft) of grout and the surfaces of the pits that had been 
exposed to sediment were sprayed with durable fixative. The remediation of the 105-B transfer pit 
sediment was evaluated in WCH-421, Final Hazard Categorization for Removal of 105-B Reactor 
Building Fuel Storage Basin Transfer Pits Sediment. 

Infirmary. Located north of the control room offices. 

Inner Control Rod Room. The inner control rod room is located to the north of the reactor process area 
and above the control room at an elevation of 3.96 m (13 ft). 

Instrument Repairs Room. Located between the locker room and the electrical equipment room. 

Locker Room. Refer to restrooms, shower and locker room. 

Machinery Room. The machinery room is located to the east of the reactor block at an elevation of 
17.2 m (56.3 ft). This area does not include the stairs used for access. 

Near Side Counterweight & Shaft for Rear-Face Elevator. Refer to far side and near side 
counterweights and shafts for rear-face elevator description.  
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Figure 3. Generalized Layout of the 105-B Fuel Storage Basin

Office #1, Office #2, Office Storage Room, Electrical Switch Gear Room, and Video Room. These 
rooms are located on the west side of the 105-B Reactor Facility, adjacent to the entrance door to the 
hallway 227a and 227b corridor No. 5. The rooms are currently used for a worker lunchroom, offices, and 
storage area.

Outer Control Rod Room. The outer control rod room is located to the north of the inner control rod 
room and the reactor block at an elevation of 3.96 m (13 ft). The room lies above the control room and 
control room office area.

Pit #3. Refer to fuel pit description. 

Primary Coolant Pipe Tunnels. The primary coolant pipe tunnels run along the exterior of the front-face
work area.
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Reactor Block. The reactor block consists of the following: a 1.8 m (6 ft) thick concrete foundation; a 
steel baseplate 3.8 cm (1.5 in.) thick; a cast iron bottom shield 0.25 m (10 in.) thick; a cubical stack of 
graphite blocks 11 m (36 ft) wide, 11 m (36 ft) tall, and 8.5 m (28 ft) front to rear; cast iron thermal shield 
walls and cover approximately 0.25 m (10 in.) thick surrounding the graphite; steel and masonite 
biological shield walls and cover about 1.2 m (4 ft) thick; welded gas-tight seams and seals; and 2,004 
aluminum process tubes, running from the front-face to the rear face of the reactor block, to hold the 
uranium fuel and carry the cooling water. The reactor block is located in the center of the 105-B Reactor 
Facility and is bordered on the west by the front-face work area (room 110) and to the east by the 
FSB/transfer area (room 410). 

Rear (Discharge) Face Catwalk at Elevation 15 m (49 ft). Refer to rear-face work area. 

Rear (Discharge) Face Elevator. Refer to rear-face work area. 

Rear Face of Reactor Including Labyrinth Up to Gates and Doors 104 & 107. Refer to rear-face work 
area. 

Rear-Face Work Area. The rear-face work area is located east of the reactor block. The rear-face work 
area is accessible through two stairways: one at the north end of the rear-face work area, near Corridor 4; 
and the other at the south end of the rear-face work area, near the western entrance to the transfer bay. 

Restrooms and Shower, Locker Room. The restrooms and shower are located to the north of the 
instrument repair room and the electrical equipment room. The locker room is located to the north of the 
valve pit area. 

Sample Room Including Stair #7. Located north-east of the control room. 

Sample Room (Sample Room #2) on South Side (Far Side). Sample room #2 is located on the 
southeast corner of the reactor on the second level. 

Shop and Storage Area Including Office A and Office B. The shop and storage areas are located at the 
far north of the 105-B Reactor directly north of the control room and control room offices. 

Stair #1, #2, and #5. The stairways are at various locations within the facility and contain lead hazards. 

Storage Area (Elevation 0.0 to 3 m [0.0 to 9.8 ft]). The storage area is located to the east side of the 
reactor FSB. 

Top of Reactor. Refer to reactor block description. 

Transfer Area. The transfer area is located south of the spent fuel storage area basin and east of the rear 
face. Irradiated fuels were transferred to rail cars, which entered the transfer bay through a door in the 
east side of the room. The north end of the transfer bay is open to the spent fuel storage area basin. 

Valve Pit, Valve Pit Store Room #1 and Valve Pit Store Room #2. Adjacent to the front-face work 
area (to the west) is the valve pit. The valve pit is surrounded at grade with a grated metal walkway. 
Belowgrade, the valve pit houses the main connections, piping, and control valves for the process water 
lines that came from the 190-B Process Pump House (now demolished) and ran to the reactor block. The 
walkway elevated above the valve pit offers access to the supply fan and exhaust fan rooms (rooms 311 
through 315), as well as the valve pit flow lab (room 231a). The valve pit store rooms #1 and #2 are 
located at grade to the north of the valve pit. 

Valve Pit Extension. The valve pit extension is an area located belowgrade just to the north of the valve 
pit. 
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Valve Pit Flow Lab. The valve pit flow lab includes the laundry room and machine maintenance room 
(room 231). It is located west of the valve pit and north of the supply fan room (room 315). The room 
contains displays for the current tour route. 

VSR Drives (Top of Reactor Block, Upper Deck). The VSRs were located on top of the reactor. 
Electromagnets held the VSRs with just the tips in the top of the thermal shield. 

VSR Storage (Electromagnetic Room [Suspended Floor]). VSR storage is located above the nozzle 
shop on the south side of the reactor block. The VSR storage is accessed from the stairs in the nozzle 
shop. The northern end of the VSR storage is exposed to the reactor block. 

Video Room. Refer to office #1, office #2, office storage room, electrical switch gear room and video 
room description. 

Walkways at Elevation 17.2 m (56.3 ft). The walkways surround the top of the reactor block on the 
north, east and south sides. 

Wash Area. The wash area is located on the east side of the FSB. 

2 Annual Possession Quantity and Potential to Emit 

This chapter discusses the fugitive source emissions in regard to the annual possession quantity (APQ) 
and PTE. 

2.1 Fugitive Sources 

The fugitive source APQ and PTE were calculated for each radionuclide inventory in 
ECF-100BC1-24-0009, Total Effective Dose Equivalent for 105B Reactor Facility, and are shown in 
Table 1. 

Radiological Inventories 

The radiological inventory (Ci) for the belowgrade FSB walls, floor, and stem walls are provided in 
Table 1. The inventory was obtained from Table 10 in HMIS-OTHER-NS-56872, Final Hazard 
Categorization for Surveillance and Maintenance of 100 Area Reactor Buildings, which was decay 
corrected to December 31, 2020. Values reported as Pu-239/240 are conservatively assumed to be 100% 
Pu-239. As discussed in HMIS-OTHER-NS-56872, between 2011 and 2013 approximately two-thirds of 
the sediment that was originally located within the transfer pits was removed. Approximately 6 m3

(200 ft3) of sediment remains from the original 17 m3 (600 ft3) of sediment that was present. The 
remaining sediment within the transfer pits were capped with 0.30 to 0.91 m (1 to 3 ft) of grout. It is 
assumed the inventory within the transfer pits has no PTE. 

Given the extensive cleanup of the 105-B Reactor Facility to support public access since 2008, little to no 
radiological contamination is anticipated to be encountered during planned work activities. To account for 
the potential to find contamination within the building, on the building exterior, and in 
surrounding/adjacent soil to the facility, radiological inventory from a similar reactor (105-N Reactor) 
was used. The 105-N Reactor “Non-Zone 1 Areas” radiological inventory was used because it represents 
a similar radiological distribution as that which may be encountered at the 105-B Reactor Facility. 
Non-Zone 1 areas at the 105-N Reactor consisted of areas of the 105-N Reactor Building that did not 
include the FSB or contaminated areas immediately adjacent to the 105-N Reactor, which are similar to 
the areas where planned work activities will occur at the 105-B Reactor Facility. The inventory was 
developed from extensive radiological surveys prior to interim safe storage of the 105-N Reactor and 
construction of the safe storage enclosure. Given the 105-N Reactor is much larger in floor area than the 
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105-B Reactor Facility, the 105-N Reactor Non-Zone 1 areas are considered conservative when applied to 
105-B Reactor areas which have primarily been free of radiological contamination to support public tour 
access. The 105-N Non-Zone 1 radiological inventory was obtained from Table 8 of 
HMIS-OTHER-NS-56872, which was decay corrected to December 31, 2020. 

Annual Possession Quantities  

Fugitive emissions are estimated to occur over several years. Given changes in project activities/schedule 
and the challenges of determining which radioactive source terms could be impacted within each year, the 
APQ/PTE is conservatively assumed to be released within a single year. Although this emission is 
unrealistic and not technically incorrect, the single-year APQ/PTE would be conservative, represent the 
maximum APQ/PTE that could occur, and address uncertainties regarding which radiological inventories 
could be released in any given year. The APQ is the sum of the “Below-Grade FSB Walls, Floor, & Stem 
Walls Inventory” and “Non-Zone 1 Inventory.” 

Release Fractions 

WAC 246-247-30, “Definitions, Abbreviations, and Acronyms,” defines a radionuclide’s release fraction 
based on its physical state: (i) 1 for gases; (ii) 1E-03 for liquids or particulate solids; and (iii) 1E-06 for 
solids. 

A release fraction of 1E-03 will be applied to all Non-Zone 1 radiological inventory consistent with 
particulate solids. Radiological inventory is primarily in the form of radiological contamination on 
building and equipment surfaces that may become airborne during work activities. The Non-Zone 1 
radiological inventory is assumed to include any contamination in abovegrade portions of the FSB area. 

As discussed in HMIS-OTHER-NS-56872, in 1986 water and sediment in the 105-B Reactor FSB was 
removed from the FSB and placed into the transfer pits. Following removal of water and sediment from 
the FSB, the walls and floor were vacuumed to remove dust and loose particles and an asphalt emulsion 
was then applicated as a surface fixative. Radiological inventory is present within the porous concrete 
belowgrade basin walls, but bound by the asphalt emulsion. No work activities are planned in the 
belowgrade portions of the FSB; therefore, no emissions are anticipated. A release fraction of 1E-06 will 
be applied to the belowgrade FSB walls, floor, and stem walls consistent with the definition of “solids” or 
contamination fixed onto a surface. 

The radiological inventory present within the sealed reactor block does not have a PTE. 

The physical state of all radionuclides at ambient temperature are consistent with particulate solids and no 
radionuclides present are gaseous at ambient temperatures. No work activities are anticipated that will 
change the radionuclides above their boiling point and change their physical state to gaseous. 

Potential to Emit  

PTE means the rate of release of radionuclides from an emission unit based on the actual or potential 
discharge of the effluent stream that would result if all abatement control equipment did not exist, but 
operations were otherwise normal (WAC 246-247-30). The PTE is shown in Table 1. The PTE applied 
the appropriate release fractions (discussed in previous paragraphs) for each radiological inventory and 
took into consideration the work duration (conservatively assumed to be 1 year). 
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Table 1. Radiological Inventory, Annual Possession Quantity, and Potential to Emit

Radionuclide 

Belowgrade FSB Walls, 
Floor, and Stem Walls 

Inventory (Ci) 
Non-Zone 1 

Inventory (Ci) APQ (Ci/yr) PTE (Ci/yr) 

1 C-14 6.12E-04 -- 6.12E-04 6.12E-10 

2 Co-60 3.47E-03 1.26E-02 1.61E-02 1.26E-05 

3 Ni-63 5.94E+00 -- 5.94E+00 5.94E-06 

4 Sr-90 7.24E-01 4.05E-04 7.24E-01 1.13E-06 

5 Y-90 7.24E-01 4.05E-04 7.24E-01 1.13E-06 

6 Nb-93m -- 1.33E-02 1.33E-02 1.33E-05 

7 Tc-99 9.94E-04 -- 9.94E-04 9.94E-10 

8 Sb-125 -- 2.33E-06 2.33E-06 2.33E-09 

9 Te-125m -- 5.54E-07 5.54E-07 5.54E-10 

10 I-129 -- 3.19E-04 3.19E-04 3.19E-07 

11 Cs-137 1.25E+00 8.35E-03 1.26E+00 9.60E-06 

12 Ba-137m 1.18E+00 7.90E-03 1.19E+00 9.08E-06 

13 Eu-152 4.34E-02 -- 4.34E-02 4.34E-08 

14 Eu-154 4.46E-03 8.30E-03 1.28E-02 8.30E-06 

15 Eu-155 -- 5.96E-04 5.96E-04 5.96E-07 

16 Th-231 -- 2.56E-06 2.56E-06 2.56E-09 

17 Th-232 2.14E-06 -- 2.14E-06 2.14E-12 

18 Pa-233 -- 4.92E-06 4.92E-06 4.92E-09 

19 U-233 5.09E-04 -- 5.09E-04 5.09E-10 

20 U-234 1.31E-03 -- 1.31E-03 1.31E-09 

21 U-235 5.80E-05 2.56E-06 6.06E-05 2.62E-09 

22 U-235m -- 5.87E-05 5.87E-05 5.87E-08 

23 U-236 3.25E-05 -- 3.25E-05 3.25E-11 

24 U-238 1.40E-03 -- 1.40E-03 1.40E-09 

25 Np-237 -- 4.92E-06 4.92E-06 4.92E-09 

26 Pu-238 -- 3.26E-05 3.26E-05 3.26E-08 

27 Pu-239/240 1.08E-01 5.87E-05 1.08E-01 1.67E-07 

28 Pu-241 -- 7.25E-04 7.25E-04 7.25E-07 

29 Pu-242 -- 4.92E-06 4.92E-06 4.92E-09 

30 Am-241 5.48E-02 9.99E-05 5.49E-02 1.55E-07 
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Table 1. Radiological Inventory, Annual Possession Quantity, and Potential to Emit

Radionuclide 

Belowgrade FSB Walls, 
Floor, and Stem Walls 

Inventory (Ci) 
Non-Zone 1 

Inventory (Ci) APQ (Ci/yr) PTE (Ci/yr) 

31 Cm-243 -- 1.01E-04 1.01E-04 1.01E-07 

32 Cm-244 -- 6.55E-05 6.55E-05 6.55E-08 

APQ = annual possession quantity

FSB = fuel storage basin 

PTE = potential to emit 

3 Total Effective Dose Equivalent

CAP88-PC1 software was used to calculate the total effective dose equivalent (TEDE) to the maximally 
exposed individual (MEI) from the 105-B Reactor Facility planned work activities fugitive source 
emissions (ECF-100BC1-24-0009). Sixteen hypothetical Hanford Site offsite and two hypothetical onsite 
(Laser Interferometer Gravitational Wave Observatory and Energy Northwest nuclear power plant) MEIs 
were evaluated. 

The TEDE for the offsite hypothetical MEI was an annual dose of 5.42E-06 mrem/year and was located 
8,711 m (28,579 ft) in the northwest direction. This receptor is considered the overall MEI (between all 
offsite and all onsite hypothetical receptors). 

The TEDE for the onsite hypothetical MEI was an annual dose of 1.72E-06 mrem/year and was located 
22,426 m (73,576 ft) in the southeast direction at the nearest portion of the Laser Interferometer 
Gravitational Wave Observatory. 

The radionuclides that contribute greater than 10% to the TEDE are Co-60, Cs-137, Ba-137m, and 
Eu-154. No radionuclides contribute greater than 0.1 mrem/yr. 

4 Nonradiological Hazardous Air Pollutants 

In accordance with WAC 173-400, “General Regulations for Air Pollution Sources,” and WAC 173-460, 
“Controls for New Sources of Toxic Air Pollutants,” requirements are established for regulating 
emissions of criteria and toxic air pollutants. 

Nonradiological hazardous materials within the 105-B Reactor Facility consist of common hazardous 
materials present during construction and operation of the facility. These hazardous materials include 
lead, polychlorinated biphenyls, mercury, and asbestos. Material quantities are anticipated to be far less 
than de minimus quantities. Removal and disposal of asbestos and asbestos-containing material are 
regulated under the Clean Air Act of 1963. The substantive provisions of these regulations provide for 
special precautions to prevent environmental releases or personnel exposure to airborne emissions of 
asbestos fibers during the removal action. 

 

1 The CAP88-PC computer model is a set of computer programs, databases, and associated utility programs for 
estimating dose and risk from radionuclide emissions to air. The U.S. Environmental Protection Agency CAP88 
website is available at: https://www.epa.gov/radiation/cap-88-pc. 
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5 Best Available Radionuclide Control Technology

The removal action activities have the potential to release radioactive emissions to the atmosphere. 
Implementing BARCT/as low as reasonably achievable control technology for these radioactive 
emissions has been identified as an applicable or relevant and appropriate requirement. 

5.1 Fugitive Emission Controls 

The fugitive emission controls to be implemented during work activities (Section 1.2) are as follows: 

 Water in mists or fine sprays will be applied as practicable for suppression of fugitive emissions and 
dust during mechanical excavation, backfilling, and demolition activities. 

 Water (and fixatives, as applicable) will be applied as reasonable precautions to minimize the 
potential for generating fugitive dust in areas used by project personnel including, but not limited to, 
unpaved roads, unpaved parking areas, container transfer areas, maintenance areas, and storage areas. 
The amount of water used for dust suppression will also be minimized to reduce the potential for 
downward migration of mobile contaminants. 

 Radiological surveys (e.g., swipes or smears) will be taken from demolition equipment, leaving any 
areas where there is the potential for removable contamination >2,000 disintegrations per minute 
(dpm)/100 cm2 alpha or >100,000 dpm/100 cm2 beta/gamma following any demolition action. 

 Operational limits for removable or transferable radioactive contamination levels will be established 
in work packages and associated radiation work procedures. Fixatives or other physical controls will 
be used if removable or transferable contamination levels >100,000 dpm/100 cm2 beta/gamma or 
>2,000 dpm/100 cm2 alpha are measured or expected. 

 Fixatives will be applied to contaminated soil or debris and equipment per manufacturers’ instructions 
as needed to minimize airborne contamination for fugitive emissions and dust during remedial 
activities. Fixative application techniques may include spraying, brushing, pouring, or 
another method, as necessary. Due to their high tack and soil-binding nature, fixatives provide greater 
suppression of the soil matrix and reduce the amount of particle movement when exposed to wind 
forces. Fixatives, water, covers, containment tents, windscreens, or other controls during cessation of 
work activities will be applied to the extent practicable based on the work environment (i.e., weather 
conditions and predicted wind speeds >32 km/hr [20 mi/hr]). 

 Fixatives or cover material (e.g., soil, gravel, and plastic) will be applied to disturbed contaminated 
soils and debris associated with remedial activities at any time that field activities will be idle 
for more than 24 hours. Fixatives or other controls will not be applied when the contaminated soil 
surface is frozen or if it is raining, snowing, or other freezing precipitation is falling at the end of 
work operations. 

 If the overnight sustained wind speed is predicted to be >32 km/hr (20 mi/hr) based on the Hanford 
Meteorological Station forecast, fixative or cover material will be applied to contaminated soil or 
demolition debris, as practicable. If a fixative has already been applied and the contaminated items 
will remain undisturbed, further use of fixatives will be evaluated individually. The fixatives or other 
controls will not be applied when the contaminated soil surface is frozen or if it is raining, snowing, 
or other freezing precipitation is falling at the end of work operations. 

 Measures such as decontamination solutions, expandable foam, or encasement in grout, fixatives, or 
glovebags will also be used in a graded approach to help minimize the spread of contamination. 

• 

• 

• 

• 

• 

• 

• 

• 
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 During open-air demolition, stabilized items identified as requiring special handling will be managed 
in a manner to minimize disturbance of the contamination. Stabilization methods will be implemented 
prior to demolition to address void space issues and eliminate the need for excessive crushing, size 
reduction, or other actions that could lead to potential airborne releases. 

 Field activities will be temporarily ceased and the area placed in a safe configuration if contamination 
control measures are not expected to be adequate based on site conditions (e.g., excessive wind). 
In addition, fixatives will be applied to demolition sites and debris piles (as needed) to help control 
dust and radiological or nonradiological contaminants. 

 Waste containers will remain closed, except during packaging and waste inspection activities. 

5.2 High-Efficiency Particulate Air Filtration 

HEPA filters have been generally accepted as BARCT, and their use is encouraged whenever practical 
during remediation activities. HEPA filters will be efficiency tested upon installation and annually 
thereafter and must be demonstrated at 99.95% removal efficiency. All emissions will be fugitive in 
nature. Radiological control methods and equipment will be used to appropriately manage work activities.  
These methods include use of HEPA-filter vacuums, glove bags, small portable/temporary exhausters, 
and negative air enclosures. 

Vacuum cleaners equipped with HEPA filters may be used to decontaminate personal protective 
equipment and asbestos removal tools, as well as for general radiological control. Glovebags or similar 
confinement methods may control the spread of contamination while removing asbestos. 
The HEPA-filtered exhausters may collapse these bags for disposal after use. Small portable temporary 
radioactive air emission units equipped with HEPA filters may also be used to abate particulate emissions. 

Any vacuum cleaners and portable exhausters used for demolition activities will be equipped with 
appropriately tested HEPA filters. Filters will be aerosol tested annually. Units will undergo additional 
aerosol testing in the event the units are assumed to have been compromised (e.g., dropped or 
roughly handled). Any source term that goes through this HEPA filtered equipment has already been 
modeled for the entire facility for diffuse and fugitive emissions. 

6 Monitoring 

Deactivation and demolition activities will rely extensively on the Radiological Controls Program and 
procedures. Radiological control methodologies will follow the U.S. Department of Energy-approved 
contractor’s Radiation Protection Program requirements. Deactivation/demolition workers and 
radiological control staff receive comprehensive training. Radiological controls include, but are not 
limited to, the following: 

 Conducting periodic confirmatory measurement using a portable sampler for a 2-week interval 
semiannually outside the FSB 

 Establishing boundaries and posting radiological areas (buffer, contamination, high-contamination, 
radiation, high-radiation, and airborne radioactivity areas) 

 Conducting personnel and work area contamination control monitoring in accordance with the 
Radiological Controls Program and PRC-1809-CDMP-0147, Outdoor Air Emission Monitoring 
Technical Basis Document 

• 

• 

• 

• 

• 

• 
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 Conducting personnel and work area airborne radiological monitoring in accordance with the 
Radiological Controls Program and PRC-1809-CDMP-0147 

 Conducting personnel and work area radiation dose monitoring 

 Bioassay monitoring 

 Performing routine direct and removable radiological contamination control surveys 

 Performing personnel contamination surveys 

 Using surface coatings to fix loose radiological contamination onto surfaces 

 Using water to abate/suppress dust from deactivation and demolition work activities 

 Wrapping/bagging radiologically contaminated items 

 Using small containments to control areas of localized radiological contamination 

During planned work and waste retrieval activities, monitoring activities will be performed by air 
monitoring station N588 relocated to east (downwind) of the 105-B Reactor Facility (Figure 4), and air 
monitoring station N942 located upwind of the 105-B Reactor Facility (Figure 5). 

• 

• 
• 
• 
• 
• 
• 
• 
• 
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Figure 4. 100-B Area Near-Field Air Sampling Location N588
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Figure 5. 100-B Area Near-Field Air Sampling Location N942 

Near-facility ambient air monitoring stations will be used to augment workplace monitoring during S&M 
activities. Hanford Site protocol established for the Near-Facility Monitoring Program ambient air 
stations will be followed for station repairs, retirement, data collection, sampling frequencies, sample 
analysis, and data reporting (DOE/RL-91-50, Hanford Site Environmental Monitoring Plan). 

These air monitors are used to measure emissions. Operation of these monitors will follow the protocol 
established for these programs. Data from these monitors will be included in annual reports prepared for 
the Hanford Site. Air samples are collected every 2 weeks and analyzed for total alpha and total beta. 
These samples are composited semiannually and analyzed for isotopic uranium, isotopic plutonium, 
americium-241, strontium-90, and gamma-emitting radionuclides (gamma energy analysis). 

Downtime of the air monitoring stations will be minimized. If the air monitor is shut down for more than 
48 hours during normal work operations, the lead regulatory agency will be notified. During intrusive 
activities, the near-facility monitoring will not be allowed to be inoperative for more than 24 hours. 
Excluded from normal work operations are weekends and contractor-designated holidays. Handling or 
operations of noncontaminated material are excluded from monitoring requirements. 

Exhaust points from HEPA-filtered equipment (and any ductwork, seams, or other potential release 
locations from enclosures) will be monitored on a routine basis for potential radionuclide releases, and the 
results will be recorded (e.g., post-survey results are negative). Any positive survey results will require 
appropriate equipment maintenance to ensure that continued releases do not occur. In the event of positive 
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survey results, work will stop and the cause will be investigated. Records of routine monitoring and 
necessary maintenance will be provided to regulatory staff upon request. 

As part of the sitewide evaluation of near-facility monitoring data, the electronic release summary 
database compares near-facility monitoring composite air sample results to 10% of the values listed in 
Appendix E, Table 2 of 40 CFR 61, “National Emission Standards for Hazardous Air Pollutants.” 
The database identifies the results that exceed these values. Results from the air monitors identified in this 
plan that are above these values will be investigated and the adequacy of the controls evaluated, 
as appropriate. 

Within the building, standard radiological controls will be used such as confinement, application of 
fixatives, and utilization of wet methods. Portable HEPA exhausters, portable/temporary radionuclide 
airborne emission units, and HEPA vacuums exhausting within the structure may be used to protect 
workers and assist in contamination control. These  methods would be considered BARCT for 
minimizing diffuse and fugitive emissions from the structure during hazard mitigation activities. 

The need for additional in-place leak tests will be evaluated if there is reason to believe that an small 
radiologically controlled exhauster may have been damaged during a move or other event. Additional 
details pertaining to use and controls of portable/temporary radionuclide airborne emission units and 
HEPA vacuums are delineated in Section 5.2. 

Periodic confirmatory measurement (PCM) will be provided as required by the substantive requirements 
of WAC 246-247-075(3) and (8), “Monitoring Testing, and Quality Assurance,” for all 
buildings/structures. Ambient air monitoring and radiological surveys will be provided to meet the PCM 
requirement. The primary PCM will be provided through the use of workspace monitoring and 
radiological surveys performed in accordance with the current radiological control manual. Air 
monitoring will consist of portable air samplers placed in the prevailing downwind locations in the 
immediate work area. The samplers will be operated during work activities that have a potential for 
radionuclide air emissions. Results are used for verifying acceptable occupational conditions and to help 
confirm the effectiveness of contamination controls. Hand-held survey instruments will be used for alpha 
and beta-gamma contamination surveys. 

Figure 6 shows the wind rose for the 100-K Area (Station #29), which is the closest meteorological 
station to the 105-B Reactor Facility and is approximately 4.8 km (3 mi) away. Hourly joint frequency 
data were taken at an elevation of 10 m (32.8 ft) from 2003 through 2012 and correlate with the wind data 
used by the CAP88-PC software to calculate the TEDE. 
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Figure 6. Wind Rose 
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Reviewer
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1. Section 2.1, pg. 
2-7 & 2-8. Table 1 

Need further discussion on release fractions as 
CAP88 inputs in ECF-100BC1-24-0009. For example, 
why is C-14 (gas) using a E-6 (solid) release rate? 
Inventory in Table 1 shows APQ as 6. 1E-4. I see the 
explanation above, but this does not appear to be 
consistent with WAC 246-247-030(21)a 

 WAC 246-247-030(21)a As noted in Table 1, Carbon-14 (C-14) exists in the 
Fuel Storage Basin (FSB) concrete walls, floor, and 
stem walls.    The B Reactor is a graphite (carbon) 
moderated nuclear reactor.  When the reactor 
was operational, graphite blocks made of non-
radioactive carbon/graphite (C-12) were activated 
by absorption of neutrons and transition to a 
radioactive form of carbon (C-14).   During 
operation of the reactor, large amounts of water 
cooled the reactor and water containing C-14 was 
deposited into the fuel storage basin.  The form of 
the C-14 was in the form of particulates.  In the 
1980s, the 105-B fuel storage basin was cleaned 
out and an asphalt emulsion was applied to the 
fuel storage basin walls, floors, and stem walls 
surfaces to fix contamination present in the top 
~0.25 inch of the slightly porous concrete 
surfaces.  The form of C-14 is therefore in the 
form of particulates within the top ~0.25 inches of 
concrete.  Given that contamination is fixed in 
place and no work activities will be performed to 
disturb this inventory, a release fraction of 1E-06 
(consistent with solids, WAC-246 247-030 (21)) 
was used.  C-14 under normal conditions is not in 
the form of a gas.  Other radionuclides, such as H-
3, Radon, and Kr-85 are assigned a release 
fraction consistent with gases (1) at normal 
conditions. 
 
 

Add clarification about 
release factors. 
Add clarification on WAC 
246-247-030(21)a. 
Explain why physical form 
is chosen and why it stays 
that way throughout the 
project. 

Close DOH 
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2. Section 5.1, 
Second to last 
bullet, Pg. 6-11 

While the BARCT section (Section 5) alludes to there 
being a stop work when windspeed reach 20mph, 
the windspeed based stop work criteria is not 
directly stated. Please clearly state the windspeed 
at which a Stop Work will be implemented.  Specify 
which weather station will be used to monitor 
windspeed and direction. 

  There are controls in work packages that state if 
sustained wind speeds are 15 mph or greater, 
work will cease.  

 Agreed 
Close 

DOH 
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3. Section 5.2, 
pg.14 

Section 6,  Pg. 18-
19 

Will need more detail on point sources.   Emissions from 105-B Reactor work activities 
were modeled as fugitive emissions.  Work 
activities will be performed within and adjacent to 

an airtight structure.  Although, equipment such 
as HEPA-filtered vacuum cleaners, glove bags, air 
movers, and portable exhausters may be used, 
this equipment will be used primarily as a best 
management practice by the Radiological Control 
organization to manage worker safety.  Although 
HEPA filters may be used on a variety of 
equipment, no mitigation is credited. 

Will add clarification on point sources to AMP in 
section 5.2 and section 6 

 

Section 5.2 will be modified as follows: 

These methods include use of HEPA-filter 
vacuums, glove bags, small portable/temporary 
exhausters, and negative air enclosures. 

Small portable temporary radioactive air emission 
units equipped with HEPA filters may also be used 
to abate particulate emissions. 

Any source term that goes through this HEPA 
filtered equipment has already been modeled for 
the entire facility for diffuse and fugitive 
emissions. 

 

Section 6, will modify and add language: 

The B Reactor is currently ventilated passively 
with no abatement control. 
Temporary point source exhausters with testable 
HEPA filtration, PTRAEUs, and/or HEPA vacuums 
may 
be employed to provide alternate emission paths 
from the buildings during hazard abatement 
activities. For point sources with a potential 
emission of less than 0.1 mrem/yr to the MEI, a 
single stage of HEPA filtration 
would be considered as meeting best available 
radionuclide control technology requirements. 

Will add dialogue in 
reference to flow rate, 
HEPA filters, monitoring 
and gooseneck. 

Close DOH 

the facility. The facility does "breaths" and is not 
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Implementation of a temporary exhauster would 
be documented in a project manager meeting. 
 
Within the building, standard radiological controls 
will be used such as confinement, application of 
fixatives, and utilization of wet methods. Portable 
HEPA exhausters, PTRAEUs, and HEPA vacuums 
exhausting within the structure may be used to 
protect workers and assist in contamination 
control. 
These methods would be considered best 
available radionuclide control technology for 
minimizing 
diffuse and fugitive emissions from the structure 
during hazard mitigation activities. 
 
The need for additional in-place leak tests will be 
evaluated if there is reason to believe that an 
small radiologically controlled exhauster may have 
been damaged during a move or other event. 
Additional details pertaining to use and controls 
of PTRAEUs and HEPA vacuums are delineated in 
Section 5.2. 
 
Periodic confirmatory measurement (PCM) will be 
provided as required by the substantive 
requirements 
of WAC 246-247-075(3) and (8) for all 
buildings/structures. Ambient air monitoring and 
radiological 
surveys will be provided to meet the PCM 
requirement. The primary PCM will be provided 
through 
the use of workspace monitoring and radiological 
surveys performed in accordance with the current 
radiological control manual. Air monitoring will 
consist of portable air samplers placed in the 
prevailing 
downwind locations in the immediate work area. 
The samplers will be operated during work 
activities 
that have a potential for radionuclide air 
emissions. Results are used for verifying 
acceptable occupational 
conditions and to help confirm the effectiveness 
of contamination controls. Hand-held survey 
instruments 
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will be used for alpha and beta-gamma 
contamination surveys.

4. Section 6, pg. 6-
12, Figure 4.

If you are proposing to move N588 we should 
discuss co location needs w the DOH Environmental 
Science Section for DOH B Reactor Air Sampler 
(N588).

The DOH air sampler will be moved at the same 
time N588 is moved to its new location.

Discuss with Tom Rogers regarding location for 
N588

8/12/2024 New proposed location for N588, due 
to not being a viable option as the pole is slated 
for removal within the next two years. Figure has 
been updated with new location in document.

Will add figure showing 
N942.
Will provide OPC (Off 
Permit change) to move 
N588.

Close DOH

5. Section 1.2
Pg. 4
Figure 2 

Please rotate figure 2 for better visual Agree, will rotate photo. Close EPA
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