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Enclosed herein for your review and approval is the Technical Evaluation 
Report and the Design Criteria for the Interim Solid Waste Staging Facility 
(ISWSF). These documents include resolutions to your comments on the 
Design Criteria, previously submitted for your review. Completion of the 
ISWSF is scheduled for Octo~er, 1981. Your timely consideration of this 
matter ~ould be greatly appreciated since this facility is currently under 
construction. 
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Attachments 

Sincerely, 

,g~~ 
G. K. Hovey 
Vice-President and 

Director, nu-2 

cc: Dr. B. J. Snyder, Progr3m Director, ~t Program Office 
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1. 0 FUNCTION ··, 

DESIGN CRITERIA 

fQft 

INTERIM SOLID WASTE STAGING FACILITY 

13587-2-G01-l0S 

The Interim Solid Waste Staging Facility (ISWSF) is to be used for the 
collection and tempora~ storage of low level solid or solidified waste 
packages. All waste packages in the tSWSF are assumed to be completely 
prepared for shipment. Provisions for radiation surveys of waste 
packages and the taking and analyzing of swipes from the waste packages 
are provide~. The Interim Solid Waste Staging Facility will be 
sized to accommodate 6 months of waste generation from both Units 1 and 
2 in the quantities as shown in Table S·l without shipment for offsite 
disposal. · 

2.0 ~ 

The Interim Solid Waste Staging Facility will be a simple facility 
consistent with its passive function. There will be a slab with curbs J3 
and sump~ to contain any liquids collected withtn the facility. A 
noncombustible roof will be supported on columns. Electric power will 

' be supplied to the facility for sump heaters, lights, and utility outlets. 13 
The facility will have one truck bay to facilitate loading waste plckages 
onto trucks for shipment. There will be a fence completely surrounding the 
facility . 

3.0 FACILITY OEFINlTION 

3. 'l FUNCTION 

The Interim Solid Waste Staging Facility provides a location for the 
collection of waste packages. It performs the passive functions of 
protecting waste packages from precipitation and providing a facility 
which eases loading of waste packages on trucks. The Interim Solid 
Waste Staging Facility performs no· active functions. 

3. 2 MAJOR COMP.ONENTS LIST - SEE SECTION 2.0, SCOPE 

3. 3 INTERFACES 

There are six interfaces associated with this facility. 

(1) The facility must interface with the onsite material handling 
equipment which will be used to bring waste packages into the 
fJcility . Material handling into and within the ISWSF will be 
done with forklifts. There wfll be at least one ramp into the 
facility. 

Page 1 
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• 
(2) The ISWSF must interface with. trucks and shipping casks used 

to transport waste packages offsite. There will be one truck 
bay adjacent to the ISWSF, which will allow loading of a 
standard flatbed trailer or enclosed van by a forklift. Ramps 
will exist over the curbs. 

(3) The ISWSF will be completely surrounded by an isolation fence. 
On tht east side, the isolation fence is also the station fence. 

(4) An interface with an existing electrical system will be re· 
quired to provide power for lights and utility outlets. 

(5) An interface will exist between the ISWSF and the existing 
plant to assure that fire protection and detection are ade­
quate. 

(6) An interface with the existing in-plant paging system 
will be provided. 

4.0 FUNCTIONAL REQUIREMENTS 

4.1 ACCESSIBILITY 
• 

In addition to the access require~ents identified in Section .3.3, 
Interfaces, there is a need for ready access within the Interim Solid 
Waste Staging Facility. Access within the facility is required to 
assure that material handling operations proceed quickly to assure 
operator exposures are ALARA. There may also be a need for temporary 
shield walls within the facility to achieve ALARA operator exposures. 

4. 2 MAINTAINABILITY 

This facility shall require no preventive maintenance for at least five 
years. The slab and columns shall be epoxy coated to a height consistent 
with the maximum depth for water accumulation. 

4.3 PERSONNEL 

Personnel will be needed in the Interim Solid Waste Staging Facility to 
do material handling. The minimum number of operators needed to perform 
the activities.will be assigned to assure that total exposur• is ALARA. 
Only those personnel actively involved in the material handling activi­
ties should be inside the fence enclosing the ISWSF. 

4.4 SAFETY 

I l 

Waste stored in the Interim Solid Waste Staging Facility will be in a 
nondfspersible form, since it will be a solid and contained within a 
sealtd container or fixed in place such that radionuclides cannot l 3 
become airborne. Regulation 10 CFR 20. 105 limits the radiation levels 
in unrestricted areas . Regulation 40 CFR 190 further limits the yearly 
radiation dose to any member of the public due to all fuel cycle ac-
tivities, including direct radiation. Compliance with these regulations 
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• 
will Assure that the facility will not have an unacceptable impact on 
public heAlth and safety. 

The site's RAdiation Protection Plan, which iaplements the requirements 
of 10 CfR 20.1(c), will assure thAt operator exposures associated with 
the Interim Solid Waste Staging Facility are ALARA. 

Compliance w1th,40 CfR 190 is ensured by meeting a maximum dose rate of 
20 mr/year at (1) the site boundary (river shoreline) assuming an occu­
pancy factor of no more than 67 hours per year (see Regulato~ Guide 
1.109), or (2) the nearest residence. A dose rate of 0.6 mr/hr is 
used at the fence separating the ISWSF from areas surrounding ft. 

5.0 FACILITY DESIGN REQUIREMENTS 

5.1 GENERAL .REQUIREMENTS 

The input to the Interim Solid Waste Staging Facility will be packages 
of solid or solidified wastes ready for shipment. The quantity and 
radiation levels of the wastes from both Units 1 and 2 used for facility 
Jesign are presented in Table S-1. The values specified in Table 5-l 
are to be used for design purposes. Waste packages of similar materials 
but of different quantities and radiation levels may be stored in the 
facility provided all the requirements specified in this design criteria 
are met. Activities occurring in the facility 1nclude the handling of 
waste packages, performance of radiation surveys of the waste packages, 
and the taking and counting of swipes of the waste packages. 

Th- I~terim Solid Waste Staging Facility will allow separation of Unit l 
wastes from Unit 2 wastes. 

5.2 CODES, STANDARDS, AND REGULATIONS 

5.2.1 Federal 

5. 2.1.1 10 CFR Part 20, "Standards for Protection Against Radiation" 

5.2.1.2 40 CFR Part 190, "Uranium Fuel Cycle Standard" 

5.2.1.3 United States Nuclear Regulato~ Commission Regulato~ Guidt 
1.109 - Calculation of Annual Doses to Man from Routine Releases of 
Reactor Effluents for the Purpose of Evaluating Compliance with 
10 CFR Part 50, Appendix I (Rev. 1, October 1977) 

S. 2. 2 Indus.!!l 

The facility wi ll be designed in accordance with the applicable portions 
of the following indust~ and state codes: 

5.2.2.1 American Institute of Steel Construction (AISC), 11Specification 
for the Des ign, Fabrication and Erection of Structural Steel for Buildings," 
November 1, 1978 
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- 5.2.2.2 American Iron·and Steel Institute (AISI), "Specification for 
~ the Design of Cold-Formed Steel Structu.ral Members," 1968 Edition, with 

commentar,v dated 1970 ~nd supple~ent dated 1971 
. . 

5.2.2.3 ~rican Concrete Institute (ACI), "Building Code Require111ents 
for Reinforced Concrete, (ACI 318-77) 

5.2.2.4 Buildi~g Officials and Code Administrators International, "The 
BOCA Basic Building Code,1

' 1978 

5.2.2.5 Metal Building Manufacturers Association, "Recommended Design 
Practices Manual,u 1974 

5.2.2.6 National Electric Code (NEC) 

5.2.2.7 Pennsylvania Code for Fire and Panic. 

5.3 INTERLOCKS AND ADMINISTRATIVE CONTROLS 

Administrative controls are required to ensure that material stored in 
the ISWSF meets all the requirements specified in this design criteria. 
These controls should also assure that the smearable contamination on 
each package•s outer 'urface is below the regulatory limit for shipping. 
There wilt be no interlocks in this facility. . 

5.4 MATERIALS 

The slab and curb of the ISWSF will be concrete finished with epoxy. 
The roof will be metal standing seam with factory-applied ~rotective 
coating. Shield walls will bv either poured concrete or grout-filled 
concrete masonr,v uni~s. All wall surfaces facing storage areas shall be 
finished with epoxy to a height of 8 inches. Above 8 inches the outside 
of the walls shall be painted with a sealer. Structural steel columns, 
where exposed to storage areas, sha ~l be finished with epoxy to a height 
of 8 inches. Above 8 inches and all other steel columns and roof framing 
shall receive standard shop-applied primer and field-applied protective 
finish. All fencing materials shall be galvanized. 

5.5 LAYOUT REQUIREMENTS 

5.5.1 location 

The location and size of the ISWSF is determined by 

• number of containers based upon 6 months storage (Table 5-l) 

- space available 

- configuration required for separation of Unit 1 and Unit 2 waste 

- storage area requirements based upon pyramidal vertical stacking 

- minimu~ clearance requirements to overhead power lines 

sufficient space for forklift operation 
Page 4 
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required topography to facilitate incorporation of the truck 
bays 

• shie1ding requirements to meet ALARA and boundary dose con­
siderations. 

The location of.. the ISWSF also governs the radiation level of packages 
which may be stored there without shielding. This is so since its 
location will establish the distance to the fence which must surround 
the facility. 

5.5.2 Shielding . 
Partitions of either poured concrete or grout filled concrete masonry 
units will be used to reduce the exposure to the personnel in the 
unshielded areas ar.~ meet the site boundary and unrestricted boundary 
levels. 

5. 6 STRUCTURAL REQUIREMENTS 

5.6.1 The facility shall consist of an open-sided metal building 
designed to satisfy the following requirements: 

• 
a. The roof live load (snow load) shall ~~ 30 psf applied to the 

horizontal projection of the roof area. 

b. The wind load shall be applied and proportioned as horizontal 
and uplift forces in accordance with Section 4 of ~etal Building 
Manufacturers Association (MBMA), "Recommended Design Practices 
Manual" and shall be 20 psf. 

c. Seismic toads shalt be determined in accordance with the BOCA 
Basic Building Code for Seismic Zone 1. 

d. The combinations of loads and allowable stresses to be con­
sidered in the design of all members of the structure shall be 
in accordance with Section 7 of th@ MBHA, "Recommended Design 
Practices Manual . " 

· 5.6.1 The floor slab shall be designed for a live load of 1000 psf. 
The wheel load$ for the fork lift will also be considered in the slab 
design. 

5. 7 ELECTRICAL REQUIREMENTS 

3 

Electrical power will be provided to supply sump heaters, lighting, and I 3 
receptacle loads. The power will be derived from the 13. 2 kV overhead 
lines on the east sfdt of the site. A 120/208 volt service will be pro-
vided from a panelboard within the facility . Outlets will be provided for 
portable sump pumps. A lighting level of 10 FC will be provided. All 
electr ical systems and metal structures will be grounded. The in-plant I 

3 paging system will be extended to serve the facility. In the event that 
f i re detec~ion is included in the facility, an alarm circuit will be 

Page 5 
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• 
routed up to the fire protection console i n the main control room. 

5.8 FIRE PROTECTION REQUIREMENTS 

A fire hazards an1lysis will be performed. If required. fire detection 
will be by 1 combination of thermal and smoke (obscuration type) de­
tectors. If provided, the alarms will tie into the control room and 
will be monitorid at all times. Ffre extinguishing will be by a firehose 
from fire hydrant house FS-U-19, located approximately 250 feet from the 
fac111 ty. 

Page 6 
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Table S-1 

• DESIGN STORAGE REQUIREMENTS 

Unft • 
Quantity 

(per 110nth} 
Container/ 
Trash Type 

1 ' 37 55 gal drum/compacted trash 

1 19 55 gal drum/compacted trash 

1 15 55 gal drum/compacted trash 

1 4 55 gal drum/compacted trash 

1 1 4'x4'x7' box/compacted trash 

1 10 50 ft3 liners/solidified 
evaporator bottoms 

2 9 55 gal drum/solidified 
radiac waste 

• 
2 16 55 gal drum/compacted trash 

2 6 55 gal drum/compacted trash 

2 11 55 gal drum/compacted trash 

2 9 55 gal drum/compacted trash 

2 5 55 gal drum/compacted trash 

2 2 55 ga l drum/compacted trash 

2 1 55 gal drum/compacted trash 

2 1 55 gal .drum/compacted trash 

2 2 4'x4'x7' LSA boxes 

2 2 4'x4 ' x7 ' LSA boxes 

2 3 4'x4 ' x7 ' LSA boxes 

2 3 4'x4'x7' LSA boxes 

2 3 4'x4 ' x7 ' LSA boxes 

2 1 4' x4 ' x7 ' LSA boxes 

1S!- 37·2-G01·1Q5 

Radhti on Level 

up to 50 mr/hr 

50 to 100 mr/hr 

100 to 200 mr/hr 

200 - 400 mr/hr 

up to 200 mr/hr 

200 - 500 mr/hr 

up to 100 mr/hr 

0 to 1 mr/hr 

1 to 2 mr/hr 

2 to 5 mr/hr 

5 - 20 mr/hr 

20 - 100 mr/hr 

100 - 500 mr/hr 

500 - 1000 mr/hr 

1000 - 2000 mr/hr 

0 - 1 mr/hr 

1 - 2 mr/hr 

2 - 10 mr/hr 

10 - 20 mr/hr 

20 - 100 mr/hr 

100 - 200 mr/hr 
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1.0 lNTRODUCtlON 

1.1 General 

The cleanup effort at Three Hile Island Unit 2 is expected 
to result in the aeneration of a sianificant quantity of low level 
(Note 1) solid or solidified radioactive waste. In addition. low lev~l 
solid or solidrfied radioactive waste is also beina aenerated in Unit 1. 
Due to limitations on low level radioactive waste disposal sites and 
limited onsite staaina capacity, an additional facility for the collec­
tion and temporary staain& of low level solid or solidified radioactive 
waste is needed. 

The facility proposed to fulfill the need identified 
above is the Interim Solid Waste Staging Facility (ISWSF). 

This Technical Evaluation Report (TER) demonstrates that 
the lSWSF bas been designed and will be operated in such a manner as to 
provide assurance that : 

1.2 

a. The health and safety of the public will be protected . 

b. Occupational exposures will be as low as reasonably 
achievable (ALARA). 

c. There will be no advers ;~ impact on the environment. 

Org~nization of Report 

Th1s report is organized in the format of a combined 
safety analysis and environmental report. Following this introduction, 
a description of the design and operational considerations is presented . 
This is f~llowed by a discussion of the safety and environmental issues 
associated with the facility. A comparison of the ISWSF design with tbe 
Programmatic Environmental Impact Statement is presented next . The report 
concludes with the safety eva luation required by 10 CFR 50, paragraph 50.59, 
"Changes, Tests, and Experiments." 

1.3 Conclusion 

The information provided in this report results in the 
following conclusions: 

3. The ISWSF fulfills the need for a facility in wbicb 
to temporarily stage low level solid or solidified 
radioactive waste . 

Note 1. As used herein tbe term "lo\1 level" refers to the dose rate on 
contact with the waste packages as defined in Table 2-1 . The 
term gives no indication as to the isotopic or elemental content 
of the package . 

1-1 Rev . 0 
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b. The operatioo o£ the facility is not •n unreviewed 
safety question as defined in 10 CFR Part 50, para­
araph 50 . 59 . 

1-2 Rev. 0 



2.0 FACILITY DESCRIPTION 

2.1 Purpose of the Facility 

The ISWSF is to be used for the staging of low level 
solid or solidified radioactive waste packages from both Units 1 and 2 
prior to sbi~ent offsite for disposal. The packages will be staged in 
the f~cility for up to 2 years. 

2.2 Summary Description 

2.2.1 Location 

As shown on Figure 2·1, the ISWSF is located east of the 
Unit 2 turbine building and between the offsite transmission lines for 
Unit 2. It is surrounded by an outer fence which aids in restricting 
access to the area immediately surrounding the facility. Access to the 
area enclosed by the outer fence will be controlled by established plant 
procedures. The only activities occurring wi~b ~n this area will be 
those associated with the ISWSF . 

2.2.2 Design Basis 

The ISWSF has no safety design basis. 

The facility is designed to provide a controlled but ready 
access !or mater~al handling operations to ensure that operator exposures 
~re as low as is reasonably achievable (ALARA). The facility is sized to 
accommodate the wastes generated in 6 months from Units 1 and 2. The 
monthly waste generation rates used in the design are given in Table 2-1. 

In addition, the ISWSF is designed to maintain the dose 
rate at the outer fence surrounding the facility at 0.6 mrem/hr, in 
accordance witb 10 CFR Part 20, paragraphs 20.105(b)(2) and 20.202(a)(l) . 
The facility is also designed to meet the require~nts of 40 CFR Part 190 
at the site boundary and beyond. 

2.2.3 Building Description 

The ISWSF, shown in Figure 2-2, is a non-seismic Category I, 
concrete floor slab, covered by a prefabricated metal roof. Shielding 
partitions of grout-filled concrete masonry units are used to satisfy 
the dose rate criteria specified in Section 2.2 . 2 . A roo£ is provided 
to ~1n1mize tbe volume of rainwater entering the facility which could 
potentially become contaminated and thus require monitoring and process• 
i ng. The roof also allows unloading and loading of trucks during adverse 
weather coadit1ons . 

An 8-inch-higb curb is provided around the perimeter of 
the floor slab to contain any rainwater that may enter tbe building. 
Ramps are provided to allow passage of a forklift over tbe curb. The 
floor slab is sloped so that any water entering the facility will be 
directed toward one of the six sumps provi ded. With tbe use o£ port3ble 
pumps, water col l ected in these sumps will be disposed of in accordance 
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with established plAnt operation procedures. Tbe sumps are provided 
vitb .anually actuated beAters to facilitate disposal of collected water 13 
durin& the winter . 

The floor slab, sumps, and curb are epoxy coated for 
eaae of decontamination should the need arise. Tbe exposed structural 
ateel column• in the storage areas are also epoxy coated to a height of 
8 inches for Compatibility with the curb. Tbe remaining portions of the 
steel coluans and the roof framing have a protective finish. The shield­
ins partition surfaces facing the storage areas are epoxy coated to a 
height of 8 inches and painted with a sealer above 8 inches. The outside 
aurfaces of the partitions are painted with a sealer. 

ln addition to the outer fence surrounding the area 
around the ISWSF, there is an 8-foot-higb inner fence provided around 
the unwalled sections of the facility (see Figure 2·2) . 

With the exception of small quantities of electrical 
cable associated with electrical power and the in-plant paging system, 
all materials used in the construction o! the facility are noncombustible . 

2.2 . 4 General Arrangement 

The ISWSF consists of six basic areas : (1) loading/ 
unloading, (2) survey, (3) open staging, (4) Unit 1 shielded staging, 
(5) Unit 2 shielded staging, and (6) persoooel monitoring/analysis . A 
discussion of these areas follows. The general arrangement of the 
facility is shown in Figure 2-2 . 

2. 2 . 4 . 1 Loading/Unloading Area 

The loading/unloading area consists of a truck bay, a 
ra~ into the facility, and an area for the loading and unloading of a 
standard flatbed trailer or enclosed van by a standard forklift . 

2.2 . 4 .2 Survey Area 

A survey area is provided to allow for radiation surveys 
of the waste packages prior to placing them on a truck for shipment off 
site . This area is separated from the truck bay and the open staging 
area by shield partitions . 

2 . 2.4.3 Open Staging Area 

The open staging area is separated from the survey area 
by a shield part i tion. For administrat1ve purposes, it is divided into 
a section for Unit 1 wastes and a section for tnit 2 wastes . The Unit 1 
and Unit 2.areas are flexible aod shown in Figure 2-2 for illustration. 
These areas may vary throughout the life of the facility. These sections 
are separated by a portable barrier consisting of stanchions connected 
by a chain . Access routes, or ais l es , ~ith gates at tbe entrance , allow 
for the movement of the containers by a forkl1ft to the appropr i ate 
area . 
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It should be noted that the segregation of wastes by 
unit is not required by federal regulations. Rather, it is solely for 
utility admini•trative purposes. 

2 . 2.4.4 Shielded Staging Areas 

Shielded stagina areas are provided in order to meet the 
dose rate lf~ts specified in the design b•sis, Section 2.2.2 . Separate 
shielded areas are provided in order to maintain separation between 
wastes fro~ each unit. Access to these areas is by ~eans of the aisles 
identified in Section 2.2.4.3 . Access will be controlled by administra­
tive procedures. 

2.2.4 .5 Personnel Monitoring/Analysis Area 

The personnel monitoring/analysis area is a small cubicle 
at the end of the loading/unloading area . This area contains equipment 
for personnel monitoring and for the analysis of swipe s1mples of the 
waste packages. 

2.3 Hajor Systems 

The only systems provided for the operation of the ISWSF 
are electrical power for lighting, receptacles, sump heaters, and the 13 
in-plant paging system. None of these syst~ms serve any safety-related 
function. 

No radiation monitors are provided in the facility . 
This is because the facility is a radiological controlled area and 
access is controlled at the outer fence. 

2 . 4 Material Handling Operations 

2 . 4.1 Description of Packages 

The packages to be staged in the IS~SF are of several 
types. These are described below. 

Four 55-gallon drums of compacted trash and/or solidi­
fied radiac waste will be placed on 4-foot by 4-foot pallets. Depending 
on the weight of each drum, they may be banded together. 

A single SO-cubic-foot liner of solidified evaporator 
bottoms wtll be placed on a 4-foot by 4-foot pallet . The dimensions of 
the liner are 4 fe~t in diameter and 4 feet high. 

There will also be metal LSA boxes containing compacted 
trash sati$Cyiag th~ r~quirem~nts of 10 CFR Part 71. Th~ dimensions of 
the LSA box~s are 4 feet x 4 feet x 7 feet. These boxes will arrive at 
the facility with a spacer between each box to allow a forklift to 
re•dily lift the box . 
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All waGte packaaes received in the ISWSF will be com­
pletely prepared for thipment. All couotiaa, swipin&, decontamination, 
and weiahina will be done prior to the transfer of the packases to the 
ISWSF. Provitions have been included in the desi&n of the ISWST to allow 
additional couotina and swipins iri the ISWSF. 

2.4.2 ·!; Unloading and Stacking of the Packases 

' The packages of waste will arrive at the ISWSF on either 
a atandard flatbed trailer or in ac enclosed van. Upon arriving at the 
facility, the vehicle containing the waste will be parked in the truck 
bay located in the loading/~nloading area. At this point a 3,000-pouod 
to S,OOO•pound capacity forklift will unload the packaaes and transport 
them to the proper area of the facility . 

Upon arriving at the proper location within the facil ity, 
the packages will be stacked . The pallets and boxes will be stacked no 
more th•n three high, which is consistent with current GPUSC practice . 
In general, the pallets will be stacked in a stagaered manner . The LSA 
boxes will be stacked one on another with spacers . 

The required lift height of approximately 10 feet is 
well within the 16-foot lifting height of the forklift . The capability 
of the pallets to carry the load has been check~d for the desisn basis 
arrangement and bas been found acceptable . The pallets are of four 
stringer design, with solid planking top and bottom. 

Removal of Packages 

wben a package is removed for shipment, the reverse of 
the procedure described in the previous section will be followed. 
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TABLE 2·1 

DESIGN STORAGE REQUIR£HENTS 

Quantity Container/ 
Unit. (per ·month) Trash Type Radiation Level 

1 37 55 sat drUIIS/c:ompacted tnsh up to 50 mrem/br 

1 19 55 aal ·drUIIS/ compacted trash so to 100 mrem/hr 

1 15 55 sal drum/compacted trash 100 to 200 mrem/hr 

1 4 55 sal drUIIS/comp.acted trash 200 - 400 mrem/br 

1 1 4'x4'x7' box/compacted trash up to 200 mrem/br 

1 10 50 ft 3 liners/solidified 
evaporator bottoms 200 - 500 mrem/hr 

2 9 55 gal drum/solidified 
radiac: waste up to 100 mrem/br 

2 16 55 sal drum/compacted trash 0 to 1 mrem/hr 

2 6 55 gal drum/compacted trash 1 to 2 mrem/hr 

2 11 55 sal drum/compacted trash 2 to 5 mrem/hr 

2 9 55 gal drum/comp.'lcted trash 5 - 20 mrem/br 

2 5 55 gal drum/compacted trash 20 - 100 mrem/hr 

2 2 55 gal drum/co~Upacted trash 100 - 500 mrem/br 

2 1 55 gal drWI/compacted trash 500 - 1000 mrem/br 

2 1 55 gal drum/co!Upacted trash 1000 - 2000 mrem/br 

2 2 4 ' x4'x7' LSA boxes 0 - 1 mrem/br 

2 2 4 ' x4 ' x7' LSA boxes 1 - 2 mrem/br 

2 3 4'x4'x7' LSA box.es 2 - 10 mrem/br 

2 3 4'x4'x7' LSA boxes 10 • 20 mrem/hr 

2 3 4'x4 ' x7' LSA boxes 20 - 100 mrem/hr 

2 :.'x4'x7' LSA boxes 100 - 200 mrem/br 
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3.0 TECHNICAL EVALUATION 

This section summ~rizes tbe licensing issues which were 
considered in the desian of the ISWSF. These issues de~l with the 
expected perfor.ance of the facility during normal operation and various 
desian basis events . 

3 . J ~~ Licensing Issues 

the ISWSF are: 

sections . 

3. 2 

The licensing issues associated with the operation of 

a. Demonatratina compliance with 40 CFR Part 190 with 
respect to offsite doses . 

b. Demonstratina compliance with 10 CFR Part 20 with 
respect t~ onsite dose limits. 

c. Demonstratios that the desigo basis events for the 
facility have been properly considered . The design 
basis events for this facility are hi gh winds, OS£, 
fire, and fl~oding . 

d. Demonstrating compliance with the principles of 
ALARA. 

Each of these issues is addressed in the following 

Dose Assessment 

The ISWSF is des i gned so that during normal operation 
(1) the requirements of 40 CFR Part 190 are met at the site boundary and 
beyond, and (2) the dose rate at the outer fence is limited to 0. 6 mrem/hr 
or less. In addition, the consequences of design basis events have been 
evaluated to assu~that public use of areas beyond the exclusion areas 
is not interrupted or restricted. 

This section presents the analyses that demonstrate the 
above obj ecti ves are met . 

hl.:..! 

3 . 2 . 1.1 

Off Site 

Normal Operati on 

The total annual offsite dose from the s i te to any 
indi vi dual is l i mited to 25 mrem by 40 CFR Part 190 . The nearest s i te 
boundary fOT• the ISWSF i s the norma l hi gh water mark on the east bank of 
the uhnd. 
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As applied to the site boundary, the 40 CFR Part 190 
limtts equate to a 0.3 mrem/hr dose rate based on a 67 hr/yr occupancy 
(Note 2) with an 80 percent contribution factor (80 percent of the total 
15 •re.). As explained in Section 3.2.2 the dose rate at the fence 
inside tbe site boundary, and approximately 240 feet from tbe ISWSF, is 
below 0 . 6 •rem/hr . The dose rate at the site boundary at the no~l 
bi&b water line of the river vi~l be much less than the 0 .3 mrem/hr 
allowable, du~ to the sbieldin& effect of the flood protection dike . 

In addition to satisfying 40 CFR Part 190 at the site 
boundary an analysis was performed to determine the dose resulting from 
the ISWSF at the nearest residence. The dose at the nearest residence, 
located approximately 1550 feet ENE of the facility, vas determined to 
be JJ· mrem/yr . 

A aeneral purpose gamma ray scattering code vas used to 
determine the annual dose from direct and scattered radiation at the 
nearest residence. The code used vas the G-33 version of "G3 : A General 
Purpose Gu11a•Ray Scattering Program," described in Los Alamos Scientific 
Laboratory publication LA 5176, dated June 1973. 

The calculation of the dose rate at the nearest residence 
included the following considerations: 

3 . 2. 1.2 

a. Tbe ISWSF was assumed to contain the waste generated 
in six months at the monthly generat ion rates given 
in Table 2-1. 

b. The predominant radionuclide encountered i n the 
Unit 2 containment, Cesium-137, was assumed to be 
the source of radiation in all waste packages. 

c. The factor of 0.7 specified in Regulatory Guide 1.109, 
Revision 1, was used to account for shielding and 
occupancy characteristics at the nearest residence. 

Design Basis Events 

Design basis events considered were bigb winds, an 
operating basis earthquake, a fire, and flooding. 

3.2.1. 2.1 High Winds 

From the THI-2 FSAR the design wind velocity, based on 
the 100-year recurrence interval, 1s 80 miles per hour at 30 feet above 
grade . A review of the waste packages in the ISWSF resulted in the 
determination ~bat the only waste packages that may move when subjected 
to tbe desitn bas1s wind were the drums of compacted trash located in 
the open staging areas. It was determined that a s1ngle 55-gall on drum 
wetgh1ng less than 250 pounds might move under design wind conditions. 

Note 2. Regulatory Guide 1. 109, Rev . 1, Table E-5 Page 40-·Recommended 
values for the maxi mum exposed i ndividual in lieu of site-specific 
data. 
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Host drums ~re expected to weigh more th~n 250 pounds. 
Aa noted in the "Recovery Quarterly Progress Report for the Period 
£odin& September 30, 1980," the averaae weight of 55-gallon drums con­
~inin& coepacted trash is 315 pounds . It was determined that drums 
wei&hin& less tban 250 pounds c~n .be strapped together in groups of 
four, so tbat tbeir total veiaht is greater than 600 pounds, thus pre­
ventin& the1r mev~ment under hi&h wind conditions. 

Administrative procedures vill be written to assure that 
drums will be heavy enough to prevent their movement by design wind 
forcea . 

Although the movement of drums in the unshielded por-
tsons of the IS~SF will be precluded as noted above, an analysis of the 
rad1olo~1ca l consequences of high vind conditions vas made . The resulting 
~xsaum dose to the public from the postulated airborne release was less 
than 0 . 01 arem for the inhalation pathway. The following considerations 
were aade tc thls analysis : 

12 

o All drums containing ~ompacted trash in the unshielded 12 
portions of the lSWSF were assumed to be damaged by 
the high wind forces. 

o The predominant radionuclide encountered in the Unit 2 
containment, Cesium 137, was assumed to be the , 
source of radiati'n in all waste packages. Approxi-
~te1y 12 curies of Cesium 137 are estimated to be 

2 contained in the drums of compacted trash in the 

3.2.1.2.2 

unshielded portion of the lSWSF . Since Strontium 90 
i s also present i n the containment, the drums were 
ass~d to contain an additional 1.2 curies of 
strontium. 

o A release fraction of 10-4 of the contents of the 
da~ged drums was assumed based on extrapolation of 
data presented in "Environmental Survey of Transyorta­
tion of Rad i oactive Materials to and from Nuclear 
Power Plants ," December 1972. 

o The releas~ was assumed to occur over a one-hour 
peri od . 

0 An atmospheric dilution factor of 2. 4 x 10-s sec/m3 

~as used, based on an 80 mile per hour wi nd and a 
distance of 1150 feet fr~m the IS~SF to the nearest 
boundary of the exclusion area . St: ~il ity Class D 
cond itions were ~ssumed With no credi~ taken for 
buildtog wake effect . 

Operating Basis Earthquake (OBE) 

In the event of 30 OBE , the ISWSF may collapse ; however, 
th~ ra~ioacttve ~aste packages would remain i n the gener3l area of the 
fac il1ty. 1ne resulting maximum dose to the public from a postulated 
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airborne release would be less than 0.03 mrem for tbe inhalation path­
way. The following considerations were =•de in this analysis: 

.. .. 

o All drums containing compacted trash and all LSA 
boxes in tbe facility were considered as a potential 
source of an airborne release • 

..• , o The estiaated content of these drums and boxes was 
81 and 8 . 1 curies of Cesium 137 and Strontium 90, 
respectively. 

o A release fraction of 10-6 of the conte~ts of the 
drums and boxes was assumed, based on the data 
presented in ''Environmental Survey of Transportation 
of Radioactive Materials to and from s~clear Power 
Plants," December 1972. 

0 The atmospheric 
was used, based 
speed, and 1150 
exclusion a rea. 
wake effect . 

dilution factor of 8.1 x 10-4 sec/m3 

on a Stability Class F, 1 m/sec ~ind 
feet to the nearest boundar}" of the 

No credit was taken for the building 

3.2.1.2.3 Fire 

A fire in the ISWSF will not result in the release of 
radioactive material. This is based on having all the radioactive 
material in sealed metal containers or fixed in place such that radio­
nuclides cannot become airborne. In addition, the amount of combustible 
material, the wooden pallets and ~ 1all amounts of electrical cable, 
exposed to an ignition source is insufficient to burn through a container. 
Also, based on available information regarding the contents of the ~aste 
packages, spontaneous combustion within a container ~ill not occur. 

3.2.1.2.4 Flooding 

The Three Hile Island site is protected against a design 
flood of 1,100,000 cfs flow in the Susquehanna River. This protection 
is furnished by the site dike, which bas a minimum elevation of 304 feet 
along the southern end of the island. In the event of a design flood, 
which is equivalent to a river level of approximately 300.5 feet, the 
drainage culvert gate at the southeast dike will close, isolating the 
site storm drain system from tbe river. Consequeotlr, the TMI site 
design flood will have no adverse impact on the IS~SF . 

In the eveot of a probable maximum flood (P~~). tbe 
r i ver flow rate will slowly increase to the calculated maximum of 1,625,000 
cfs . As tbe river level increases it will overtop tbe south dike. The 
water level on the island will then rise to a maximum P~ flood height 
of 308 .5 feet. As noted in Figure 2 .4-7 of the TMI-2 FSAR, ao advance 
warning of at least 36 hours will precede tbe arriv3l of P~. 
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The ISWSF is not protected against the PHF; therefore, 
the ISWSF will be inundated in the very unlikely event a PHF occurs. 
The following discussion addresses the possible offsite releases of 
radioactive materials that could result from submergence of radioactive 
waste drums and boxes • 

... Since the waste packages are sealed and ready for 
offsite shipment, tbey will resist water intrusion. Should the waste 
packages leak, releases would be minimal due to the absence of a 
driving force for release except for diffusion of radionuclides in 
water . Therefore, in light of the extremely low probability of occurrence 
of the PHF (recurrence interval greater than 100 years) and the expected 
minimal leakage into the waste packages, the design o£ the ISWSF regarding 
flooding is considered to be adequate. 

On Site 

Tbe dose rates at the outer fence surrounding the ISWSF 
were calculated to ensure that the values are less than the 0.6 mrem/hr 
in accordance with 10 CFR Part 20. This was done by calculating the 
gamma dose rates from a planar source to a point at a given distance 
from tbe source. 

analysis 10ece: 
The major assumptions made in the performance of this 

a . The only co11tributing isotope was Cesium-137. 

b. All waste packages were at the maximum contact dose 
rate given in Table 2-1. 

c. Tbe facility was assumed to contain the waste generated 
in six months, based on tbe generation rates given 
in Table 2-1. 

Tbe resulting dose at the outer fence surrounding the 
ISWSF is calculated to be less than 0 . 6 mrem/hr. 

Although the dose rates at the fence have been determined 
to be less than 0 . 6 mrem/br, this is based oa the information presented 
in Table 2-1. In order to allow for devi~tioas from this list, a radia• 
tioa survey will be performed whenever the quantity or arrangement of 
packages in the ISWSF is significantly altered to ensure that t~e dose 
rate at aoy given point around the outer fence does not exceed 0 . 6 mrem/hr . 

3.3 Occupa~iooal Exposures 

Us~ of tbe ISWSF will result in occupational radiation 
exposure t~ persot-n~l . !be operational and maintenance activities to be 
performed in the !ac1l1ty have been evaluated to determine tbe length of 
time workers will be exposed to a radiation environment. This inform3-
tion has been combined with expected radiation fields in the ISWSF to 
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arrive at a projected annual exposure o£ from 17 to 22 mao-rem lor this 
facility. 0! this exposure, approximately 80 percent is attribut~ble to 
radioactive waste orisioatin& in Unit 1. 

Desi&n Feature• 

~~ ~~. Several design provisions have been included in the 
ISWSF to mioimlze occupational exposures. These provisions include 
segreaation of waste with higher radiation levels from those with lower 
radiation levels, use of shielding, and other provisions as noted below. 

The arrangement of the ISWSF allows containers to be stored 
in the low radiation (unshielded) sections of the facility without eoterin& 
the higher radiation (shielded) sections. The shield wall between the truck 
loadina/unloadiog area reduces the dose rate in this ~rea from t~e 
material in storage . 

A roof bas been provided for the facility to ~in~ize 
the intrusion of rain water which must be collected and sampled p~ior to 
disposal. The sumps have been desi&ned so that the shielded areas need 
not be entered to pump the sumps. 

Location of the forklift truck aisles on the outside of 
the facility rather than using a single central aisle results in a lower 
radiation field at the aisle . 

Han-Rem Estimate 

The duration of ·activities occurring in the ISWSF was 
estimated by considering the number of radioactive waste packages to be 
placed in tbe facility . Factors considered in the analysis of time 
spent in the radiation area included the following: 

a. 55-gallon drums are handled by an unshielded fork­
lift in groups of four drums on a single pallet. 
The drums are stored on the pallet. 

b. LSA boxes and tbr. 50 ft3 containers are handled one 
at a time by the forklift. 

c. The speed of the forklift was assumed to be three 
miles per hour except when maneuvering to pick up or 
store a load. 

d. Approximately one-half the ti~e the forklift is in 
operation it is not carrying a load. This accounts 
for the return trip to or from the loading/unloading 
area to the staging areas to pick up another load . 

e . Two forklift breakdowns per year in the radiati on 
areas were assumed. 

3-6 Rev . 2 



£. 

· · ~ I · 
' 

13587·2-GOJ·lOS 

Allowances for tiMe spent ln the radiation area by 
other than the forklift operator were made to account 
for the shipment vehicle driver, health physics 
technician, and a laborer to assist tbe forklift 
operator. 

An allowance ha~ been made for relocating containers 
within the facility. 

The radiAtion fields in which the activities in the 
ts•sr occurred ~ere estimated using the number of radioactive waste 
packages in the facility, and the dose rate of each package . Factors 
considered in the determination of the radiation fields included the 
following: 

a. The LSA boxes were assumed to be planar sources, 
with the dose calculated on a perpendicular to the 
plane at the des i red distance . 

b. For cylindrical containers, the source was modeled 
as an infinite cylinder and only cylindrical spread­
ing was assumed. 

c. No credit was assumed for the shielding effect of 
the content of one container on an adjacent container 
except in the case of solidified waste in SO ft3 

liners . 

d. The ISWSF was assumed to contain a six-month inven­
tor/ of containers at all times. 

The area radiation levels calculated for the various 
areas in the rs•sr are given in Table 3-1 . 

The man-rem assessment combined the radiation fields 
described above ~ith each of the handling, maintenance, and vehicle 
survey activities . The evolutions evaluated included transit of a 
loaded vehicle from Unit 1 or Unit 2 to the ISWSF, placing the con­
tainers in storage. removing the containers from storage to the shipment 
vehicle H a later point in time, and a health physics survey of the 
shipment vehicle . 

Assuming that the man-rem exposures from the ISWSF 
act1vit1es control the number of workers required to conduct material 
handling oper3tions, the following approximate number of personnel would 
be requtred for the operation of this facility during the year: 
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Number of Dose per 
Function Workers Worker 

Hultb Physics 
Technicians 

• 1 .S rem 

.. 
• Forklift Operators 4 4 (max.) rem 

All other functions 1 equivalent 5 rem total 
(laborers, truck worker 
drivers, maintenance 
personnel) 
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TABLE 3·1 

AREA RADIATION LEVELS WITH 
SIX MONTHS DESIGN BASIS INVENTORY 

.. .... , 
· Area 

Survey Area 

Open Staair.g Area 

Unit 2 LSA boxes 

Unit 2 drwas 

Unit 1 drwas 

Sbielded Staging Area 

Unit 1 

Unit 2 

RadiAtion 
Leve 1 (m,·em/hr) 

0.5 

60 

180 

180 

1600 

1170 
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COMPARISON WITH PROGRAMMATIC ENVIR0~7AL IMPACT 
STATEMENT (PElS) 

Section 9.2.1.1 of the PElS describes a facility 
for the temporary storage of certain low level radioactive wastes . The 
contents of the facility are given in Table 4-1. The radiation levels 
at the fence •Prrounding the facility will be less than 0. 6 mrem/hr . 
Tbia facility £1 judged in Section 9.5.1.2 of tbe PEIS to bave 
negligible environmental expo1ures to the general population. 

There are 1ome minor differences between the ISWSF 
described in this report and the facility described in the PElS. 
These differences are primarily in tbe number of containers to be stored 
in the ISWSF. Table 4-1 contains the design basis contents of tbe 
IS~~F . However, as shown in tbis report, the ISWSF will result in 
negli&ible environmentdl exposures to the general population . 
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55-G.allon Drums 

LSA Boxes 

50-ft3 Liners 

TABLE 4-1 

CONTENTS OF .STAGING FACILITY 

PElS Facility 

800 

150 
(4 ft X 3 ft X 6 1/2 ft) 

wooden 

60 

~ 
·. 

810 

90 
(4 ft X 4 ft X 7 ft) 

met.al 

60 
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s.o SAFETY £VALUATION 

10 CFR SO, paraaraph SO.S9, "Changes, Tests, and £xperi­
aeota," permits the holder of an' operating license to make changes to 
the facility provided the chanse does not involve a modification of the 
plant technical specifications and the change is determined not to be 
an unreviewed ;safety question. As summarized below, the operation of 
the ISWSF nettber requires a modification to the plant technical specifi­
cations nor is it deemed to be an unreviewed safety question as defined 
in 10 CFR SO, paragraph 50.59. 

5.1 Technical Specifications 

There are no Recovery Technical Specifications regarding 
the storage of solid or solidified radioactive waste. The proposed 
chanae does not require any additional technical specifications in order 
to satisfy the licensing basis of the plant. Therefore, the operation 
of the ISWSF does not require changes to the existing technical specifi­
cations . 

S . 2 Unreviewed Safety Question 

The operation of the ISWSF will not increase the prob• 
ability of occurrence or the consequences of an accident or malfunction 
of equipment important to safety previously evaluated in the safety 
analysis report. This is based on the location of the facility being 
such that there is no interface with existing safety-related equipment 
or structures . 

The possibility of an accident or malfunction of a 
different type than any evaluated previously in the safety analysis 
report will not be created by the operation of the ISWSF. This is due 
to the passive nature of the facility and the fact tbat all the radio­
active waste is in either a solid/solidified or fixed form. 

As stated in Section 5.1, the operation of the ISWSF 
will not result in a reduction in the margin of safety as defined in the 
basis for any t~cbnical specification. 

Based on the above. the operation of the ISWSF is d~emed 
oot to be an unr~viewed safety question as defined io 10 CFR SO, para­
gr~pb 50 . 59 . 
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