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GLOSSARY AND ABBREVIATIONS

ALARA - as low as reascnably achievable

BWR - boiling water reactor

CFR - Code of Federal Regulations
c¢fs - cubic feet per second

CST - condensate storage tank
DAW - dry active waste

DER - Department of Environmental Resources (Pennsylvazia)
DOLI - Department of Labor and Industry

ha - hectare

HEPA - high efficiency particulate air (filters)

Hz - hertz (cycles per seébnd)

Liner - a steel inner container that is designed to fit in an NRC certified
shipping cask

LLRW - Tow-level radioactive waste

LLRWHF - Low-Level Radiocactive Waste Holding Facility
Md - megawatt (106 watts)

mrem - millirem (10'3 rem)

ms] - mean sea level

NRC - Nuclear Regulatory Commission

NUREG - Nuclear Regulatory Commission Publication

Applicant - Pennsylvania Power and Light Company and Allegheny Electric
Cooperative, Inc.

pH - measure of alkalinity-acidity
R - roentgen
rem - special unit of dose equivalent

R/h - roentgen per hour
SES - Steam Electric Station




1.0 EXECUTIVE SUMMARY

This is an environmental assessment report on the proposed action to
store waste in an on-site low-level radicactive waste holding facility
(LLRWHF) at Susquehanna Steam Electric Station (SES) Units 1 and 2. This
facility is intended to be used for contingency storage in the event that
off-site disposal facilities are not available. The analyses and conclusions
in this report are based on data provided by the Pennsylvania Power and Lignt
Company and Allegheny Electric Cooperative, Inc. (Applicant). Units 1 and 2
are each designed to generate 1050 MW of electricity; the first unit is
anticipated to be in operation within the next two years. The proposed action,
described in detail in Chapter 3.0 of this report, involves the operation of a
facility sized to temporarily store about 1700 m3/yr (60,000 ft3/yr) of Tow-level
radioactive waste (LLRW) generated from both units. This waste will be packaged
in steel liners or in 55 gallon steel drums, and stored for up to four years per
unit or until the waste can be shipped to off-site disposal sites. The holding
facility was not planned at the commencement of construction of Units 1 and 2
because at that time off-site disposal sites were available. In recent months
however, waste quantities that will be accepted at off-site disposal sites
have been restricted. Developing circumstances si.ggest that adequate off-site
disposal may not be available when required for Susquehanna SES.

The LLRWHF will measure about 28 m x 73 m (290 ft x 240 ft) and occupy
a land area of about cne hectare (ha) (2.5 acres). The Applicant shall comply
with all applicable existing laws, regulations and permit requirements for the
operation of the facility to protect public and occupational health and safety.
The estimated cost of the facility will be $23 million with an annual estimated
_cost of $350,000 for operation and maintenance. If off-site storage were not
available and in the absence of this facility, the operation of Susquehanna
SES Units 1 and 2 might have to be suspended until adequate storage became
available. The estimated economic impacts from suspending operations would
include: 1) cost of replacement power at 3600 million per year for both units,
and 2) loss of revenue needed for payment of the fixed annual cost of
$475 million for carrying the investment. Other impacts would include temporary
loss of regional employment and possible interruption of power supply with
consequent impacts on the regional socioeconomics.



Impacts from facility operation to the general public would be substan-
tially less than appiicable limits and insignificant in comparison to the
natural background radiation dose. The estimated radiation dose to a hypothe-
thical individual continuously residing at the site boundary would be less than
5 mrem/yr. However, based on professicnal judgement, it is reasonable to expect
that essentially no radiocactivity would reach the site boundary from a potential
accident such as a waste container rupture. The occupational radiation cdoses
will be maintained as low as reasonably achievable (ALARA) within applicable

limits (10CFR20).

It is concluded from this assessment that the potential environmental
impacts of operating the LLRWHF would be insignificant.
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2.0 PURPOSF_AND NEED

The Susquehanna SES is located atout 8 km (5.0 mi) northeast of Berwick,
Pennsylvania, and consists of two 1059-MW boiling water reactors (BWR). The
need for the power that will be generated at this facility has already been
addressed in a Final Environmental Impact Statement (NRC 1981 NUREG 0564)
relating to issuance of an operating 11censin§ by the Nuclear Regulatory
Commission (NRC) for operation of the Susquehanna SES.

Routine operation and maintenance of the plant would result in the genera-
tion of LLRW. It consists of a variety of radioactively contaminated material
such as paper, rags, protective clothing, etc., which are collectively described
as dry active waste (DAW). Low-level waste also includes process wastes such
as filter treatment sludges, spent filter cartridges, and spent ion-exchange
resins. Based on the experience at other BWR operating plants, the Susquehanna
SES is expected to produce about 1700 m3 (60,000 ft3) of LLRW per operating
year for two units (assuming no allowance for volume reduction other than
trash compaction).

At the time the Susquehanna SES was planned LLRW from operating power
reactors in the eastern U.S. was packaged and shipped to a low-level waste
disposal facility operated by Chem-Nuclear Systems, Inc. at Barnwell, South
Carolina. However, in recent months, significant restrictions have been placed
on the amount of packaged LLRW that will be accepted at the Barnwell site.

The long-term availability of alternative disposal sites in Beatty, Nevada
and Hanford, Washington has also become less certain. Although deliberations
are being held across the country for establishing state and regional disposal
sites, operation of additional LLRW sites is uncertain.

In view of these uncertainties, the Applicant proposes to establish an
on-site LLRWHF with the capacity to temporarily store .LLRW generated for up
to four reactor-years per unit of operation. The use of this facility would
only be necessary if off-site disposal were not available. Permanent retention
of these wastes in the proposed facility is not planned. The only wastes to be
temporarily stored are those low-level solid wastes that are incidental to the
production of power by the Susquhanna SES; acceptance of any off-site generated
wastes for storage in this facility is not contemplated.

— i —



3.0 PROPOSED ACTION

This chapter describes the proposed action for interim storage of LLRW
generated by Units 1 and 2 of the Susquehanna SES. Appendix A contains more
detailed information.

3.1 GENERAL DESCRIPTION AND LOCATION OF THE FACILITY

The proposed action is defined to include the following:

e interim storage of LLRW generated by four reactor-years of operation per
unit

e interim storage period not to exceed four years per unit

.
e operation of the facility as necessary to hold the LLRW when licensed
off-site disposal facilities are unavailable

* The facility is designed to house the low-level wastes inside an uninsu-
lated, sheet metal building with the solidified wastes placed within shielded
concrete vaults and DAW stored outside the vaults in drums and metal boxes.

The primary function of this metal building will be to provide weather
protection for the stored wastes and to provide all-weather loading and off-
loading capability. The primary function of the concrete vaults will be to
provide radiation shielding arcund the solidified wastes.

The LLRWHF will be located approximately 300 m (1000 ft) due west of the
cooling towers for Units 1 and 2.(see Figure 1). The grade elevation of the
LLRWHF is approximately 215 m (700 ft) ms1. This elevation exceeds both the
probable maximum flood elevation of 167 m (548 ft) ms1 and the maximum his-
torical flood elevation of 158 m (517 ft) msl (NRC 1980).

The overall dimensions of the facility will be 73 m (240 ft) by 88 m
(288 ft) with a centerline elevation of 13 m (42 ft). In addition, a control
and equipment room 6 m x 9 m (20 ft x 30 ft) will be located adjacent to the
north wall of the facility approximately 5 m (16 ft) from the northeast corner
of the structure (see Figure 2).
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3.2 WASTE DESCRIPTION

The LLRWHF is designed to store dry, solid LLRW and dewatered solidified
(cement) LLRW generated by thc Susquehanna SES. The facility may also be used
to temporarily store large pieces of contaminated plant equipment. The LLRWHF
will not be used to store gaseous wastes nor wastes containing free-standing
liquids.

Low-level radicactive waste is defined as contaminated material containing
sources of radicactivity dispersed in small concentrations throughout large
volumes of inert substances, and has no free-standing water. It generally
consists of paper, high efficiency particulate air (HEPA) and cartridge filters,
rags, clothing, small equipment, and other dry materials.

Solidified waste is defined as wet, dewatered waste in the form of evapora-
tor bottoms, resins, and sludges that have been immobilized in cement and con-
tain less than 0.5 percent free-standing water by waste container volume or
3.8 liters (1.0 gal) of liquid in the waste container.

Estimates of the annual waste generation rates for the two units range
from 1100 to 1800 m (40,000 to 63,000 ft3) based on operation of both units.
For this report a nominal figure of 1700 m3 (60,000 ft3) was chosen; Table 1
gives a breakdown of the low-level waste volume by source and waste type.

After four years of operation the two Susquehanna SES units will have generated
approximately 6800 m3 (240,000 ft3) of LLRW that will have required storage;
the capacity of the LLRWHF will be about 6800 m> (240,000 ft°).

TABLE 1. Estimated Annual Low-Level Waste Generation
Rate for Operation of Both Units

Source Waste Type m3/yr ft3(xr r
DAW--compacted 500 17,800
DAW--noncompactible 150 5,000
Evaporator bottoms (25 wt%) 510 18,000
Resins 90 3,200
Waste sludges 450 16,000

TOTAL 1,700 60,000
7



3.3 DESIGN FEATURES

General Design Considerations

The LLRWHF will be sized to store wastes generated by four years each of
the Susquehanna SES Units 1 and 2. The design life of this facility will be
40 years.

The LLRWHF will be a Non-Seismic Category I structure (i.e., one whose
failure would not release significant amounts of radioc2<tivity and would not
require reactor shut down). The facility is not designed for the effects of
a flood since the elevation exceeds the maximum probablie flood level. However,
it is designed for a maximum rainfall intensity of 4.2 x 10'5 m/s (6 in/hr)
and consequent surface run-off.

Architecture .

The LLRWHF will consist of a storage vault within the confines of an unin-
sulated steel-framed, metal-sided structure. The walls of the vault will be
reinforced concrete. The vault will be covered with removable, reinforced-
concrete shield panels to permit the loading and off-loading of the waste
containers.

A curb around the perimeter of the building will contain any liquid such
as rainwater or fire sprinkler water that may be introduced into the building.
The curb will be designed to retain the volume of fire protection water that
would be released if all the sprinklers were actuated for one-half hour. A
system of floor drains and sumps will ensure drainage of additional flow.

This system will route such water to a sump in the off-loading area so that
it can be sampled and collected for disposal. Ramps will be provided for
vehicular traffic over the curb. The floor, curbing, sumps, and shield walls
of the facility will be coated with a decontaminable material to a height
equal to the heisht of the curbing.

Health and Safety Requirements

The LLRWHF is designed to maintain off-site (beyond the site boundary)
doses within the guidelines of 10CFRS0 and on-site radiation exposure within

the guidelines of 10CFR20. In both instances, the facility will be designed




to maintain dose rates ALARA as outlined in Regulatory Guides 8.8 (NRC 1979)

and 8.10 (NRC 1977). Exposure of on-site workers will be minimized by the use

of concrete shielding around the stored material, shielded loading equipment,
and controlled access to the facility. Since no radioactive materials would
be released off-site, dose rates would be minimized through the use of shield-
ing, distance, and the self-shielding properties of the storage containers.

Provisions for the removal of equipment exhaust fumes are included in the
facility design. The building ventilation system will be structured so that
the flow of air draws exhaust fumes away from operators working on the floor
of the facility.

Containers

The containers to be stored in the LLRWHF will be designed to preclude or
reduce uncontrolled releases of radiocactive materials during handling, trans-
portation, or storage. Container material will conferm to the reguirements
established in NUREG-75/087, Section 11 (NRC 1975). The waste container
materials will not support combustion. All material stored in the facility
will be packaged in a form that allows for eventual off-site shipment and per-
manent disposal. All containers will be decontaminated for shipping to the
standards of 49CFR 173.397 and/or other applicable burial site criteria before
leaving the Rad Waste building and transported to the LLRWHF.

Three types of containers may be used: 1) liners for the cemented waste,
ranging from 0.2 to 5.7 e (7.5 to 200 ft3) which will be stored inside the
vault area, 2) 55-gallon drums (0.2 m3 or 7.5 ft3) for the DAW that will be
stored in the open trash area, and 3) steel boxes 2.7 m3 (96 ft3) for the
DA that will also be stored in the open trash area (see Figure 3).

Loading and Off-Loading Systems

The loading system (i.e., forklifts for DAW, a remote controlled crane
for cemented waste), will be capable of handling the cemented waste and DAW,
and transporting within the facility, placing, retrieving, and reloading.
This system will also have the capacity to 1ift, transport, and replace all
movable and temporary shielding devices.
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FIGURE 3. Proposed Action for Storing Low-Level
Radioactive Waste at Susquehanna SES

The loading system for cemented wastes will allow the transfer of these
wastes from one area of the building to another as the vaults are filled. This
capability will also include the trash storage area in the event the vault
storage is expanded into this area at a later time. The loading system will
also be capable of retrieving dropped and damaged waste con:ainers for repack-
aging or other disposition.

Trash Restraining System

A trash restraining system will be designed to prevent any trash con-
tainers from being blown out of the confines of the facility during a tornado
with up to a 134 m/s (300 mph) velocity. This will be accomplished through
the use of a nylon netting or other suitable material, enclosing the trash
storage area and secured to anchors in the foundation and/or floor slab. Ail
tornado wind loading is transmitted directly into the anchors. The system is
designed such that failure of the building structures will not tend to cause
failures of the restraining system.

Floor Drains System

Under normal conditions there there will be no rree-standing liquids inside
the building. Therefore, any free-standing 1iquids entering the facility would
10



come from such sources as fire protection water, minute amounts of liquid from
a breached cement container, rainwater or snow melt from roof leakage, cooling
system or fuel leakage from equipment inside the facility, snow brought in on
vehicles, and liquids used for decontamination of containers befcre shipment,
should that ever become necessary. All such liquids will be considered contami-
nated until verified otherwise. '

The floor drain and curb system will collect any liquids spilled on the
floor of the facility. The system will route all drains to one or more collec-
ticn sumps located along the periphery of the building. Each sump will be
equipped with Tiquid-detection devices that signal the main plant and facility
control rooms whenever any liquid enters the sumps.

Sampling of the liquids in the sumps may be performed from either inside
or outside the building. These liquids may be pumped to portable tanks from
either inside or outside the building. However, no permanent pumping equip-
ment or piping is connected to the main plant.

Ventilation System

Two basic functions of the ventatilation system will be: 1) to remove
noxious or irritating exhaust fumes when internal combustion engine-powered
machinery cperates inside the facility, and 2) to prevent excessive heat buildup
from the roof in the summer. The system will move air generally in an upward
direction away from operators. Air inlets will be designed to evenly distri-
bute air entering the facility even when it is closed. Inlets will be placed
to prevent accumulation of snow and other substances from restricting the flow
of air and to prevent these substances from being drawn into the facility.

The system will exhaust through a damper that opens when the fans are in cpera-
tion and closes when the fans are shut down. r

Electrical System

A power system will supply AC power to all the electrical Toads in the
facility at the appropriate voltage. These loads will include the Tighting
system, the ventilation system, the overhead crane, the power operated door,
the fire detection system, and the fire protection system. The AC power :ystem
equipment will be located in an enclosed space outside the facility storage

1
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area. Convenience outlets for 125-eV, 60-Hz service and 480-v power and weld-
ing receptacles will be installed in the control room, the electrical equipment
room, and the Toading area. All electrical equipment including cable contained
within the storage area will function normally under all environmental conditions
existing inside and outside the LLRWHF. As a result, provisions for a back-up
electrical system to be used in the case of failure of the main system are not
planned.

The grounding system will establish a building ground grid to connect
electrical and mechanical equipment and structures, raceways, duct banks, and
other required grounds to the existing exterior station grounding system.

Lighting

The facility lighting will be in service only during loading or off-loading.
The lighting will be adequate for safe, efficient handling of the waste cone-
tainers in the off-loading area, the dry trash storage area, and for safe and
efficient handling of the shielded vault cover blocks. There will be no per-
manent 1ighting installed inside the shielded vault area. Lighting for this
area will either be provided on the container handling equipment or will be
portable lighting.

3.4 FACILITY OPERATION

The facility's operating function will be to temporarily store LLRW
on-site until it can be shipped to an off-site location. The facility will
be occupied only during periods of loading and off-loading activities. Storage
of the Tow-level wastes will be segregated, the cemented wastes being placed
in shielded vaults and the trash being stored in the open storage area. Fur-
ther segregation will also occur to the extent practicable within both the
vault and open storage areas to take advantage of the self-shielding proper-
ties of the contained material. Wastes in the shielded vaults will be arranged
with containers having a contact dose rate <3 R/h stored next to the vault
walls and on the top layer. Containers with a contact dose rate 23 R/h will
be stored inside this perimeter. Waste stored in the open storage area will
be arranged with containers having contact readings < 1 mrem/h stored around

12
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the outer perimeter of the storage area, containers with <10 mrem/h stored on
top, and containers reading > 10 mrem/h stored within this perimeter.

Loading the LLRWHF with solidified waste will generally proceed’as
follows. A loaded truck will leave the Rad Waste Building (see Figure 1)
with the waste containers and will travel approximately 460 m (1500 ft) to
the LLRWHF. These containers will have been examined for surface contamination
prior to transport and will be in a condition that would allow for their ship-
ment to a permanent disposal site. Depending on the level of radiocactivity,
the LLRW may be shielded during transport.

The loaded truck will enter the LLRWHF in the off-loading area. If the
truck is transporting cemented wastes, it will stop in the overhead crane
pickup area. All personnel must then either move a safe distance from the
container or get behind shielding. The container is lifted off the truck.and
moved to the approximate storage location. Then the auxiliary hock removes the
appropriate shield panel. The container is then moved into proper position
and lowered into the storage vault. The removed cover is then replaced, where-
upon the operation is complete ‘ ;

Waste trash loading will take place in a rimilar fashion. The truck with
the O.Z-m3 (55-gal) drums or the 2.7-m° (96-f j) steel boxes on pallets will
enter the facility. The truck will stop with the drums adjacent to the trash
storage area. They will be unloaded with a forklift. Depending on the dose
rate from the containers, the forklift may be equipped with shielding for the
driver. Removal of the LLRW from the facility will occur generally in the
reverse order of these steps.

In the event of a fire in which water or other fire fighting materials are
introduced into the facility, these items will be considered contaminated until
proven otherwise.

Prior to off-site shipment of the containers, all containers will be
inspected for damage and surveyed for residual surface contamination. In the
unlikely event that radioactive contamination is discovered, the container
would be transported back to the main plant for decontamination.

13



3.5 SAFETY AND SECURLTY

fhe djscussion of safety and security will be addressed in the context
of five separate topics:

security system

radiation monitoring system
shielding

fire detection/protection system
communications system.

Security System

The entire LLRWHF will be 43 m (140ft) from the security fence that encloses
this and other plant buildings. The facility will be designed with

security provisions as an extension of the existing plant system. Personnel
access doors will be provided for operational requirements, and to satisfy

safety standards; they will be equipped with magnetic card readers. Al
accesses to the facility will be monitored to provide an alarm in the event
an unauthorized entrance into the facility should occur. &

Radiation Monitoring System

The radiation monitoring system will be designed to monitor the general
area radiation levels at various locations in the trash storage area, the off-
loading area, and the LLRW control room. The readout will be located in the
LLRW control room.

Shielding
The LLRWHF will contain two types of shielding:

fixed shielding for the in-place stored material,

transient shielding to protect the operator while the waste is moved
from the vehicle in the off-10ading/on-loading area to the storage
location.

The fixed shielding will consist of concrete vaults for the cemented
waste, concrete walls in the storage area for the trash, and concrete wall
shielding for the control room., The storage vaults will consist

14
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of reinforced concrete walls and reinforced concrete cover panels. The trash
storage'area walls will consist of reinforced concrete along the north and
south walls. The control room will have reinforced concrete along the south and

west walls.
The transient shielding for the cemented wastes will consist of a portable

shielding device attached to the loading crane. This device will protect the
operator while the containers are being moved from the trv k in the off-loading
area to the place of storage. The transient shielding for the DAW will consist
of either a shielded forklift or other shielded vehicle to be provided as
necessary.

Fire Detection/Protection System

The fire protection design will be based on a combustible loading of
1790 kg/m® (1200 1bs/Ft%). The facility will be equipped with a fire

detection system. The entire structure will be equipped with a dry pipe
sprinkler designed to deliver 1.0 x 10-2 m3 of water per m2 of floor sur-
face (0.25 gal per sq. ft). The sprinkler heads will be rated at 141°¢C
(286°F) which is in accordance with standard practices.

Water will be suppiied from the existing fire protection system by a
0.25-m (10-in.) mortar-lined, ductile-iron fire protection line. The water
supply will be capable of supplying a minimum of 0.1 m3/s (1500 gpm) at
6.8 atm (100 psi). Fire hydrants will be provided and equally spaced at
91 m (300 ft) intervals arcund the building perimeter.

In addition, the ventilation system will be equipped with instrumentation
for the monitoring of smoke, and smoke detec:ors wil} also be placed at other
locations in the facility. If smoke is detected, the ventilation system will
automatically shut down and an annunciator will be actuated in the control
rooms of the main plant and the LLRWHF.

15
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4.0 ALTERNATIVES TO THE PROPOSED ACTION

This chapter discusses three alternatives to the proposed action.

4.1 THE NO ACTION ALTERNATIVE (OFF-SITE DISPOSAL)

The no action alternative is defined as the use of the Susquehanna SES
design-basis, one-month, on-site storage capacity for interim storage of LLRW.

(NRC 1981, NUREG 0776). Under this alternative no other alternatives,
including the proposed action, would be considered. The success of this
alternative would depend on the continued availability of off-site com-
mercial LLRW disposal sites. The Susquehanna SES plant design provided
very limited storage capacity based on this assumption. Any interruption
in shipment of LLRW could potentially shut the plant down.

The positive aspects of the no action alternative would include a savings
of approximately $23 million in LLRWHF construction costs and $350,000 annual
operating and maintenance costs. An additional benefit may include minimizing
SES occupational exposures through prompt off-site shipment of LLRW.

In recent years, LLRW disposal has been hampered by the unavailability
of shipping casks, transportation problems, and restrictive disposal quotas
(McArthur 1979). Space for waste disposal is expected to become increasingly
scarce in the next few years as restrictions either have been placed or are
placed on the amount and type of LLRW the three disposal sites (Barnwell,
South Carolina; Beatty, Nevada; Hanford, Washington) are willing to accept.
Finally, development of new disposal facilities is not expected to begin until
1986 (NWPA 1980). As a consequence, interruptions in off-site shipments of
radioactive wastes are possible, and operation of the station could be severely
limited. Even if the plant were shut down it would continue to generate some
amount of radiocactive waste requiring storage and ultimate disposal. Therefore,
the no action alternative would 1imit the electric power generating capability
of Susquehanna SES and would not resolve the problem of LLRW storage.
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4.2 QFF-SITE QPERATION OF A LOW-LEVEL RADIOACTIVE WASTE HOLDING FACILITY

Dff-site storage facilities would consist of the same facilities and would

require the purchase of property for a site and also require obtaining addi-
tional permits. The land-use impact from such a site would have to be evalu-
ated and problems resolved prior to construction. Radiological and other moni-

toring programs independent of the Susquehanna SES would have to be established.

The increased waste handling and transportation requirements for off-site stor-
age of the waste would add extra costs (in terms of both dollars and radiation
exposure) above those for on-site storage. Off-site interim storage of the
LLRW is concluded to be a less desirable alternative to the proposed action
because all effects of the proposed actions would result plus those that would
be specific to a new construction site and waste handling and transportation.

4.3 ON-SITE INTERIM STORAGE IN EXISTING FACILITIES

The use of existing structures on-site for interim storage of the LLRW
is a third alternative to the proposed action. This option would potentially
save the estimated 323 million dollars required for construction of an on-site
LLRWHF. Several areas were considered as potential sites for interim storage
of the waste,

Most areas identified as prospective storage locations would already be
in use as equipment laydown, washdown, access, or storage areas. In addition,
extensive handling of the LLRW containers and special 1ifting devices would be
required so that some locations could be used. Other prospective sites demand
removal of hatches, and evacuation of transfer areas. Some locations, in par-
ticular the refueling floor, would require outside transfer of containers.

In the event of a forced outage, storage of LLRW on the refueling floor would
hamper work by requiring additional shielding or removal of waste to permit
worker access. These requirements could extend the duration of the outage.

Multiple storage locations would make accountability of the LLRW inventory
difficult.

Storage of the LLRW in-station would increase the radiation exposure of
plant personnel. The overall background radiation levels in the plant would

18







5.0 DESCRIPTION OF AFFECTED ENVIRONMENT

The Susquehanna SES site is located (NRC 1981 NURES 0564) on a 435-ha
(1075 acre) tract of land on the west bank of the Susquehanna River in
Salem Township, Luzerne County, Pennsylvania (Figure 4)., It is about 8 km
(S mi) northeast of Berwick and 32 km (20 mi) southwest of the city of
Wilkes-Barre. The topography near the site is characterized by moderate-to-
steep slopes directed toward the river on both banks. Elevations range from
151 m (496 ft) above msl at the river to 213 m (700 ft) msl at the proposed
LLRWHF to over 275 m (900 ft) ms] in the northern section of the site. The
waste holding facility site will be approximately 61 m (200 ft) ms1 above the
river level. The area typically has hot humid summers and cold winters with
considerable amounts of snow. The average annual air temperature is 9°C (48°F)
with average temperatures ranging from -3°C to 22°C (0° to 72°F). Annual
average precipitation is about 88 cm (35 in.) distributed fairly evenly through-
out the year. Prevailing winds are from the W and SW, but during some years
this may be reversed (Dames & Moore 1980). Wind direction is influenced by the
generally NE-SW oriented valley near the site. The average wind speed is about
7.3 km/h (4.5 mph). The calculated tornado frequency at the site is 4.6 x 10'4/yr.
Between 1953 and 1974, 35 tornados were reported in the 160-km2 (62-sq. mi)
area containing the Susquehanna SES; between 1871 and 1977 ten hurricanes
passed within 30 km (50 mi) of the site (NRC 1979).

The Susquehanna River the principal source of station rooling water is
located about 1220 m (4000 ft) east of the LLRWHF. The river flows 68 km
(42 mi) through Luzerne County with an average gradient of 0.18 m per km
(0.95 ft per mi) Average annual flow is 387 m /s (13,650 cfs). Maximum ;
flows of 9880 m /s (349, 000 cfs have been measured at the site and minimum
flows of less than 15.6 m /s (550 cfs) have been observed at Wilkes-Barre.
River elevations during historic floods at the Susquehanna SES range from
155 to 157 m (510 to 517 ft) above msi. This is below the 213 m (700 ft)
elevation of the LLRWHF.
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FIGURE 4. Susquehanna Site and [ts
Immediate Surroundings

Susquehanna River water quality near the Susquehanna SES site is generally
acceptable. Acid mine drainage, much of which reaches the Susquehanna by way
of the Lackawanna River, tends to produce high concentrations of iron and at
times low pH. Iron concentrations in the river near the site at times exceed
state water quality standards (1.5 mg/1). The generally high acid mine runoff
tends to impair the river ecosystem. The high iron levels are not acutely
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toxic to most river organisms but they increase turbidity and the precipitation
of iron compounds which in turn reduces light penetratign and alters the bottom
substrate. These changes generally reduce the production of aquatic plants and
bottom dwelling animals. The pH of the Susquehanna River varies from 6.0 to
8.5. Annual river temperatures range from 0°C (32°F) to 29.4°C (85°F) and
dissolved oxygen concentration ranges from 5.6 to 15 mg/1.

Little use is made of surface water, except for that used by the power
station, within 3.2 km (2 mi) of the site. The first municipal water user
downstream from the station is located approximately 45 km (28 mi) away at
Danville, Pennsylvania.

Fish in the Susquehanna River do not seem to be directly affected by the
high iron concentrations. The most abundant species are the white sucker, spot-
fin shiner, bluegill, white crappie and pottail shiner. None of the fisﬁ.are
on the U.S. Fish and Wildlife Service's Rare and Endangered list, but two ciscos,
a species classified as rare by the Pennsylvania Fish Commission have been
caught during recent sampling in the river. These fish probably entered the
river near Nanticoke by way of Harvey's Creek, the outlet of Harvey's Lake.

The Pennsylvania Fish Commission introduced the cisco into Harvey's Lake from
1969 to 1972. Because cisco prefer deeper lake waters, there is jittle likeli-
hood that a population of cisco has been or will be established in the river

as a result of movement from Harvey's Lake.

Ground water is generally of acceptable quality at the site but may be
rather hard (up to 545 mg/1 total dissolved solids) in some areas near the
station. Estimated ground water travel time to the Susquehanna River is
8.8 years. Depth to the water table is 2.1 to 7.9 m (7 to 26 ft) at the
Susquehanna SES and there are 185 wells with 3.2 km (2 mi) of the site. Esti-
mated withdrawal of ground water is 212 m3 (7485 ft3) per day within 3.2 km
(2 mi) of the station.

Twenty-three species of amphibians and reptiles are found in the region.
No threatened or endangered species are found near the site.

.
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One-hundred and twenty-eight species of birds have been recorded near the
Susquehanna SES. Most of these are songbirds. The major migratory birds fly-
way is located to the east, nearer the Atlantic Ocean.

Twenty-six specieé of mammals live near the site and none are considered
threatened or endangered. Rodents are the most abundant group. Larger game
and fur-bearers include opossum, cottontail, woodchuck, raccoon, muskrat,
and gray squirrel. Muskrats are trapped extensively in the area. Whitetail
deer are the most important large game species in the area.

The region is relatively free from earthquake activity and seismic hazard.
No capable faylts exist within 8 km (5 mi) of the station. The maximum expected
earthquake intensity would be VI to VII on the Modified !Mercali Scale. The
site is within Zone 1 seismic risk.

Soils in the vicinity of the Susquehanna 3ES are mainly of glacial origin
and are used more for grazing and timber production than for farming. The
dominant vegetation on the land near the site is made up of maple, birch,
cherry and oaks with an understory of spicebrush, blackberries, viburnum,
witch hazel, laurel, dogwood and rhodedendron. HNone of the plant species in
the area are classified as threatened or endangered. "

Land use ﬁear the-site is varied. About 228,000 hectares (570,000 acres)
or 11 percent of the land in Lurerne County is used for agriculture on about
500 farms. Farming occupied about 0.8 percent of the county's workforce in
1975. Approximately 40 hectares (100 acres) of Susquehanna SES floodplain
land is farmed by a tenant farmer. Much of the surrounding area that is not
cultivated is covered with woodiands and scrub brush.

A number of small industries are located within 8 !m (5 mi) of the site.
These inc!ude textile and clothing manufacturwﬂg, meat and animal *roducts, N
concrete products, manufacturing, and lumber production. The nearcst industry
is about 2.4 km (1.5 mi) NNE of the site and :mploys approximately 490 persons.

Outdoor recreation facilities at the Susquehanna SES includes™i small
lake for fishing and boating, native trails and a picnicing area. Alsc a num-
ber of recreational facilities are near the site. The Applicant maintains ..e
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Riverland's Park near the Susquehanna SES. Within a 16 km (10 mi) radius there
is one county park, two Girl Scout camps and three privately owned camps.
Recreational fishing is popular in the Susquehanna River along the east bank

of the river near the site. The nearest boat launching facility is about

3.2 km (2 mi) south of the site. No commercial fishing exists within 80 km

(50 mi) of the Susquehanna SES. In Luzerne County, hunting harvest for both
small game mammals (squirrels and rabbits) and deer make up about eight percent
of the state total. Waterfow] are not abundant near the site and are of minor
value to local hunting.

The Susquehanna River has no commercial navigation; transportation routes
are mainly by highway, railroad and air. Three Salen Township roads and U.S.
Route 11 pass within 750 m (2600 ft) of the center of the Susquehanna SES
exclusion area, The Delaware and Hudson Railroad line passes approximately
2 km (1.25 mi) east of the station and the Conrail line is located about 0.8 km
(1/2 mi) east of the center of the site. The nearest operating airports are
the Hazleton Municipal Airport and the Wilkes-Barre Scranton Airport located
19 and 45 km (12 and 28 mi), respectively, from the station.

The population in the vicinity of Susquehanna SES is low. The steep
sloping terrain and the present land use for agriculture limits human habita-
tion. In 1976 about 2420 persons were living within the low population zone
(within three miles). This is projected to increase to 4670 by the year 2020,
the expected end of operation of Units 1 and 2 of the Susquehanna SES. In
1970 the population within 80 km (50 mi) of the SES was about 1,420,000. The
year 2020 population estimate in this area is 1,582,000. Berwick is the largest
borough (1970 population of 12,274) within 16 km (10 mi) of the site. Hazleton,
about 24 km (15 mi) from the Susquehanna SES had a 1970 population of about
30,000. No schools, hospitals, and state or municipal parks- are located within
the low population zone. |

2



6.0 ENVIRONMENTAL CONSEQUENCES

Environmental consequences of the operation of the Susquehanna SES LLRWHF
are presented and contrasted with the consequences from several alternatives
to the proposed action.

6.1 ENVIRONMENTAL CONSEQUENCES OF OPERATION OF THE LOW-LEVEL RADICACTIVE
HOLDING FACILITY P ACTION)

During routine operation, no significant environmental consequences should
occur related to the facility. No gases or liquids will be stored in the
facility. Therefore, no releases of radicactive gaseous or liquid effluents
will occur during routine operation.

The only expected radiation exposure pathway for a hypothetical member
of the general public is exposure from penetrating radiation originating
within the facility either as direct radiation or as sky shine. The facility
has been designed to limit the whole-body dose equivalent rate to less than
5.0 mrem/yr to a hypothetical individual residing continuously at the site
boundary. On that basis, the annual off-site dose equivalent to the public
from operation. of the LLRWHF would be less than that from operation of the
Susquehanna SES. The dose equivalent from naturally occurring sources in this
geographical area is about 100 mrem/yr to which the operation of the facility
would make no significant contribution.

A In the event of a waste ~ontainer rupture, small amounts of radio-
active material may be released into the building. By the nature of the

packaged waste, and the facility design, the contamination would be essen-
tially retained within the facility.

No known endangered or threatened species as listed by the Department bf
Interior's 1ist of endangered, threatened wildlife and plants (U.S. Federal
‘Register 1979) are on the LLRWHF site. The plant has no interaction with the
wet lands aspect of the Susquehanna River flood plain.

-~
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6.1.1 Irreversible or Irretrievable Commitment of Resources for Operation
of the Facility

The only irreversible or irretrievable commitment of resources for opera-
tion of this facility would be fuel, electricity, and manpower. These would
constitute an insignificant addition to those already committed for the opera-
tion of the station proper.

6.2 ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES TO THE PROPOSED ACTION

Although none of the previously discussed alternatives to the proposed
action are believed to be viable, a brief comparative discussion is provided.

6.2.1 The No Action Alternative

While the no action alternative would eliminate the minor operational
impacts and further reduce the already trivial doses to the hypothetical resi-
dent at the site boundary from the LLRWHF, the dose to in-plant workers would
be increased because of the need to store in-plant until space was fully
occupied. If off-site disposal facilities were available, occupational doses
resulting from placement of wastes in an on-site LLRW facilify would be eli-
minated for the Applicants (however, similar doses would be incurred by the
disposing contractor staff). Assuming that the LLRW will eventually be sent
to a waste disposal site, direct off-site shipment would result in Tess han-
dling and also reduce its attendent potential for accidents. This alternative
is, however, not viable since the plant could not operate more than one month
without some additional storage capability in the event that off-site storage
were not available and adequate off-site disposal facilities are not expected
to be available when needed for LLRW from the Susquehanna SES.

6.2.2 Operation of an 0ff-Site LLRWHF

The environmental consequences of an Applicant owned and operated LLRWHF

off-site would be the same as those for the on-site facility plus the following:

e Additional public exposure (however trivial) would be incurred as a
result of shipment of wastes to the off-site location; the additional
exposure would be proportional to the distance traveled.




e Because of the time needed to cbtain the required permits, an off-site
facility would probably not be ready in time to receive wastes as gen-
erated, thus increasing in-plant worker exposure because of the need
to store waste in-plant.

6.2.3 On-Site Storage in Existing In-Plant Facilities

The alternative of on-site storage in existing in-plant facilities would
merely postpone construction of the LLRWHF given the present uncertainty in
off-site disposal. The alternative would result in reduction of the already
small doses from the proposed action to the public. This dase reduction, how-
ever, would be more than offset by an increase in dose to the station work-
force. Because in-plant storage, if feasible, would not permit station opera-
tion beyond a few months, a more detailed discussion of environmental conse-
quences is believed unwarranted.
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7.0 COST-BENEFIT DISCUSSICN

No anticipated significant environmental impacts and costs are associated
with the operation of a-LLRWHF; also, there are no significant direct environ-
mental benefits deriving from its operation.

The estimated capital cost of the LLRWHF at the Susquehanna SES site is
approximately $23 million (1982 dollars). The annual levelized facility cost
(e.g., interest, taxes, and depreciation) at an assumed 15.85% annual rate,
is estimated to be $3.6 million, and operating and maintenance costs are esti-
mated at approximately 3350,000. Total annual cost is thus estimated to approxi-
mate $4.0 million.

[f an off-site disposal facility were available at which all waste could
be disposed (currently, no candidate sites have been identified), the estimated
annual cost to dispose of the low-level wastes would be about $3.0 million
(1982 dollars). Since LLRW storage defers but does not eliminate this cost,
direct disposal would be the preferred alternative, if it were available.

The principal benefit of providing a LLRWHF at Susquehanna SES is to
insure against a possible forced shut down of the station. Without off-site
disposal, in the absence of the LLRWHF, shut down would result after approxi-
mately one month of continuous operation of Units 1 and 2 unless on-site space
in existing facilities could be converted to waste storage.

This benefit (i.e., avoided cost) can be quantified in dollar terms.

The cost to replace the station power with power generated with higher cost

fuel (ultimately borne by the Applicant's customers) would be about $50 million
per month. The fixed cos* to the Applicant of carrying a non-productive
Susquehanna SES investment is estimated to approximate $50 million per month.

Also, the non-productive wages of $1.5 - 2.0 million per month (1982 dollars)
are an added cost in the event of a shut down. Another benefit to the regional
society would be the uninterruption of local, state, and federal taxes estimated
to exceed $95 million annually.
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The environmental impacts, detailed in Chapter ., are insignificant in
keeping with the passive character of the LLRWHF. A 73 m x 88 m (240 ft x
288 ft) tract of land (already dedicated to activities associated with the
generation of electricity) will be required for the storage building.

No significant ecological impacts or costs have been identified. Radia-
tion dose to the limited number of LLRW workers (estimated as 2 full-time
worker equivalents) will be will below the applicable Timits (10CFR20). Radi-
ation dose to the general population from LLRW activities will also be far
below guidelines for normal operations (10CFRS0).
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8.0 COMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS

The proposed action, operation of a LLRWHF would be implemented o ensure
compliance with all applicable Federal, State and local licenses, standards,
and permits. The facility design and operation will conform to all applicable
codes (see Appendix A for details of applicable codes).

At present the only permit or license required for the operation of the
LLRWHF is an occupancy permit from the Pennsylvania Department of Labor and
Industry.
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SUSQUEHANNA STEAM ELECTRIC STATION
LOW LEVEL RADWASTE HOLDING FACILITY
TECHNICAL CONCEPT
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The following information was transmitted from PP&L to Battelle to be
! used as baseline data in the development of the Environmental Assessment Report.
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1.0 Facility Function

The function of the Low Level Radwaste (LLRW) Holding Facility is to
provide interim, on-site storage for low level radicactive waste
produced at the Susquehanna Steam Electric Station (SSES) until it can
be shipped off-site to permanent disposal facilities. This storage
capability is required whenever shipment off-site is temporarily
restricted by unavailability of disposal quota, unavailability of
shipping casks, transportation problems or other such problems that
have hampered LLRW disposal in recent years.

The original plant design provided very limited storage capacity based
on the assumption that the waste would be continuously shipped cff-site
for disposal. Therefore, any interruption in shipment would have the
potential to shut down the plant. This facility allows temporary
shipping interruptions to occur without impacting plant operations.

This facility also aids in reducing the total man-rem exposure associated
with the disposal process by providing the means to allow significant
decay befcre the shipping and burial activitles occur.,

General Descrintion

The LLRW Holding Facility shall be designed to hold all of the dry
solid (trash) and dewatered solidified (cement) low level radicactive
wastes that are generated by both units. It shall be designed to house
all such wastes inside an uninsulated, sheet metal building with the
cement stored in a shielded vault inside this building and the trash
stored outside the shielded vault.

The primary purpose of the metal building will be to provide weather
protection for all stored wastes and to provide all-weather loading and
off loading capability.

The primary purpose of the shielded vault will be to provide radiation
shielding around the cemented wastes such that on-site worker decses are
as low as reasonably cchievable and the tortal site boundary dose rate
is less than the plant operating license allowable.

This facility shall be a Non-Seismic Category I facility per the definitions
in Secticn 3.7a of the FSAR. The Safety Classification shall be "other"

as defined in Section 3.2.3.4 of the FSAR. Its Quality Group Classification
shall be N/A.

General Design Requirements

3.1 Codes and Standards. The design of the Low Level Radwaste Holding
Facilicy (LLRW) shall conform to codes, standards, and specifications
listed below, except where specifically stated otherwise. In the
case of conflict between the various codes and standards, the more
stringent requirements shall apply and such conflicts shall be
called to the attention of PP&L. When a determination is required
as to which code or standard is more stringent, direction and
clarification shall be requested from PPLL.
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10CFR20, Srandards for Protection Against Radiation.

10CFR30, Rules of General Applicability to Domestic Licensing
of By Product Material.

Occupational Safety and Health Standards, Departmeat of
Labor, Volume 36, No. 105 of Federal Regiscer.

Draft NRC Licensing Position, "Safety Considerations for
Temporary On-Site Storage of Low Level Radiocactive Waste'.

Reg. Guide 8.8, Information Relevant to Insuring that Occupational
Radiation Exposure at Nuclear Power Plant Statioms will be as
Low as is Reasonably Achievable.

Reg. Guide 8.10, Operating Philoscphy for Maintaining Occupational
Radiation Exposure as Low as is Reascnably Achievable.

Uniform Building Code (UBC) 1976 and later revisions where
applicable.*

American Institute of Steel Construction (AISC). "Specification
for the Design, Fabrication and Erecriomn of Structural Steel
for Buildings"---1969 and later revisions where applicable*.

American Institute of Steel Comstruction (AISC). "Manual of
Steel Construction' -=-=1970.

American Iron and Steel Institute (AISI). '"Specification for
the Design of Cold-Formed Steel Structural Members" ---1363.

American Concreta Institute (ACI). "Building Code Requirements
for Reinforced Concrete =-=(ACI 318-77 and later revisicns
where applicable*) and Recommended Practice for Concrete
Formwork-——(ACI 347-68).

American Welding Society (AWS). "Structural Welding Code'' ===
AWS D1.1-72 and later revisions where applicable.”

Regulations of the Commonwealth of Pennsvlvania as follows:

1) Standard specifications of the Department of Tramsportation
(PennDOT) for 1970 and later editions where applicablex,
with respect to roads and bridges.

* Latest edition and supplements, if any, curreat at the time of design
shall be listed.
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2) Regulations of the Department of Environmental Resources
with respect to water supply, sewage, and erosiom control.

3) Department of Labor and Industry regulations. Current
issue for:

Construction and Repairs.

Plant Railways.

Excavation for Construction.

Railings, Toeboards, Opensided Floors, Platforms, and
Runways.

Ladders.

Protection from Fire and Panic.

Miscellaneous Bazards and Conditions of Employment.

Cranes, Booms, and Heists.

4) Pennsylvania State Police Departaent, Bureau of Fire Protecticnm,
regulations for storage, handling, and use of flammable and
combus tible materials.

n. Safety and Health Regulations for Comstruction. Department of
Labor, Volume 36, No. 75 of Federal Register.

0. American Concrete Institute (ACI), Concrete Masonry Structures
Design and Conmstructicm, ACI 531-70%, :

p. American Society for Testing Materials (ASTM), Structural Steel,
ASTM A 36-74%,

q. American Society for Testing Materials (ASTM), High Strength
Bolts for Structural Steel Joints Including Suitable Nuts And
Plain Hardened Washers, ASTM A 325-74%.

r. Metal Building Manufacturers Association (MBMA), Recormended
Design Practices Manual, dated 1974%.

s. 49 CFR 170, Transportation.

t. NUREG 75/087---Section 1l.4.

u. PP&L Procedure SP-12--—Quality Requirements for Fire Protection
and Bechtel Systems. ]

v. Branch Technical Position 9.5.1 Appendix A---Guidelines for Fire
Protection for Nuclear Power Plants.

w. NFPA Standards---Latest Revision.

* Latest edition and supplements, if any, current at the time of design

shall be listed.
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ANSI C33.98 Electrical Metallic Tubing Safety Standard.
ANSI C80.1 Rigid Steel Conduit, Zinc Ccated.

ANSI C30.4 Fittings for Rizid Metal Conduit and Electrical
Metallic Tubing.

ASTM A525-73 Steel, Zinc Coated (Galvanized) by the Hot Dip
Process.

NEMA TC-2 Electrical Plastic Tubing (EPT) and Conduit EPC-40
and EPC-80.

NEMA TC-6 Plastic Utilities Duct for Underground Installation.
UL-1 Flexible Metal Conduit.

UL-6 Rigid Metal Electrical Conduic.

UL-514 Electrical Qutlet Boxes and Fittings.

UL-797 Electrical Metallic Tubing.

40CFR-190, Environmental Radiation Protection Standards for
Nuclear Power Operations.

PPSL DWG.E-183152-1. Susquehanna SES LLRW Holding Facilicty
Conceptual Layout.

PP&L DWG. D-184172, Rev. 0; LLRW Holding Facility, Test Bore
Holes, Location and Description.

Factory Mutual Standards.

3.2 References. The following references shall be considered ia the
design of the LLRW Holding Facility. None of these are specific
requirements for the facility. However, much that is contained in
these references is pertinent to the design and may be applied if
engineering judgment indicates that Is is prudent and practicable.
Some references are listed simply to provide backg~ound inforzation
for the engineer.

a. Reg. Guide 1.59, Concrate Radiation Shields for Nuclear Power
: Plants.
i . Reg. Guide 7.1, Administration Guide for Packaging and Transporting
i Radiocactive Material.

¢. 10CFR71---Packaging of Radioactive Material for Transport,

d. ANSI/ANS 55.1-1979, Solid Radicactive Waste Processing Systems

for Light Water Reactor Plants.
. Latest edition and supplements, if any, curreat at the time of Jeslxn

shall be listed.
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3-3

3.4

3.5

e. 10CFR50 Appendix R---Fire Protection Program for Nuclear
Power Facilities Operating Prior to January 1, 1979,

Bealth and Safety Requirements. The.facility shall be designed

such that on-site radiation exposura is maintained as low as
reasonably achievable and the calculated off-site boundary

dose contribution from this facility will not exceed 5 arem per
year. Exposure of on-site workers shall be minimized through the
use of concrete shielding around the stored material, shielded
loading equipment, and/or controlled access to the facility., Off-
site dose rates shall be minimized through the use of concrete or
other suitable shielding, distance, and, to the maximum extent
practicable, the self shielding properties of the stored material.

Provisions shall be made in the facility design to minimize the
detrimental effects of machinery exhaust fumes and excessive
temperature. Such provisions shall include a building ventilation
system which tends to draw the exhaust fumes away from persons

working on the operating floor of the facility and prevents temperatures

from becoming excessive in the working areas.

Material Being Storsd. The LLRW Holding Facility shall be designed
Lo store low level dewatered solidifed radiocactive wastes, and the
low level dry trash radicactive wastes. Should the need arise, it
may also be used for the temporary storuge of large pieces of
contaminated or activated Plant equipment. It will not be used

for storage of gaseous wastes or wastes containing free liquids as
described below.

Solidified waste is defined as wet dewatered waste (e.g., evaporator
bottoms, resins, and sludge) which is solidifiad and contains less

‘than 0.57 free water (by container volume) or 1.0 gallon of liquid

(in the container), whichever is less. Low level dry trash is

defined as contaminated material which contains sources of radiocactive
material that is dispersed in small concentrations throughout

large volumes of inert material which contain no free water.
Generally, this consists of dry material such as paper, trash, air
filcers, rags, clothing, small equipment, and other dry material,

This material should not cause fires from spontaneous chemical
reactions, retained heat, etc.

Containers. The radwaste containers which will be stored in LLRW

Holding Facility are designed to preclude or reduce the occurrence
of uncontrolled release of radicactive materials due to handling,

transportation, or storage.

Container material will conform to the requirements established in
NUREG-75/087 (Section 1l). Where corrosive material is being
stored, the container shall be designed to contain such material
without loss of container integrity uneil final disposal. The

waste container materials shall not Support combustion.
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3.6

In thove special cases where large contaminated or activated plant
equipment is to be stored in this facility, the requirements for
the proper storage container or lack thereof shall be ascertained
at the time the need arises. Also, provisions for transportation,
storage, retrieval, shielding, etc., shall be made as required for
these special cases.

All material which is stored in this facility will be packaged .or
eventual shipment and permanent disposal. All containers will be
decontaminated for shipping to the standards of 49CFR 173.397
before being brought into this facility. All unpackaged plant
equipment will be decontaminated to the extent that there is
minimal surface contamination.

At the present time, and for the foreseeable future, there is a

wide profusion in sizes and shapes of disposal containers in use

in the nuclear industry. Each has its own advantages and applicatioms.
It is expected that during the life of the facility it will be
required to accommodate several of these different types. The

most likely containets which will be stored in the facility are .
listed below:

Manufacturer Designation Volume Dimensions
United Nuclear 50 CFL 50 £e.3 48" x 53-7/8" High
Hittman HN-100 163 ft.3 72-3/8"% x 72-3/4" High
Hittman HN-5600 83 ft.3 72-3/8"% x 40" High
Hittman HN-200 75 ft.3 52-3/8"% x 61-3/8" High
Chem. Nuclear 14-195 200 fc.3 76" x 79" High
Chem. Nuclear 6-30 85 Ec.3 58" x 57-7/8" High
55 gal. drum 7.35 ft.3 1.95 fe.$ x 2.9' High

Container Products B-25 96 ft. 50" High x 46" Deep

Corp. x 72" Wide :

The above listed containers essentially envelop the volumes and dimensions
that will be stored in the facility. The facility shall be designed to
accommodate all of these containers except the Container Products B-25 in
the shielded vault area, and the B-25 and the 55 2allon drum in

the storage area. ”
Storage Requirements. The LLRW Holding Facility shall be designed
to store the quantity of solidified and dry low level radiocactive
wastes generated by the SSES for the equivalent of 8 reactor years
based on normal operation with the radwaste equipment provided
with the original design. This storage shall be segregated, with
cemented wastes stored in the shielded vault area and compacted
trash stored in the open storags area. Wastes stored in the open
storage area shall be further segregated with containers having
contact readings <1 mrem/hr stored on the east face and top layer
of containers, <10 mr/hr stored on the north, south and west faces
and containers reading > 10 amrem/hr stored within this perimeter to
the maximum extent practicable. Similarly, wastes stored within
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3.7

3‘8

3.9

the shielded vaults will be arranged with containers with a comtact
dose rate <3 rem/hr stored next to the vault walls and cn the top
layer and containers >3 rem/hr inside this perimeter to the maximum
extent practicable. These measures will take maximum advantage of
the self shielding properties of the waste material.

ALARA Requirements., This facility shall be designed such that
off-site boundary doses are held within the requirements of 40CFR190
and on-site worker dose rates meet the requirements of 10CFR 20.

In addition, the design should be aimed at maintaining these dose
rates as low as reasonably achievable per Reg. Guides 8.8 and

8.10. This can be accomplished through the use of controlled

access to the facility and surrounding area, utilization of the

waste material for shielding to the maximum extent practicable,
providing shielding for loading equipment acd use of remote operating
stations.

Design Life. This facility shall be designed to temporarily store
the wastes generated by SSES for the equivalent of 8 reactor

years. The design life of the facility shall be 40 years. At the
end of the design life the facility will be either 1) overhauled
and maintained in service, 2) decommissioned and ceonverted to
other use, or 3) deccmmissioned and removed from use.

Architecture. The LLRW Holding Facility shall conmsist of a storage
vault within the confines of an uninsulated steel-framed, metal

sided scructure. The purposes of the steel building are to provide
weather protection; all-weather loading capability; unified building
services such as security, radiation monitoring, and lighting; and

an exterior architectural treatment which will economically meet

the service life of the structure and also be aesthetically compatible
with other similar sire structures.

The storage vault shall comsist of a rectangular cross-section as
indicated on the conceptual drawing. The walls of the vault shall
be of reinforced concrete or of comcrete block construction. The
vault shall be covered with removable, reinforced concrete shield
panels to permit the loading and un.oading of the waste containers.
The sizing of these removable panels shall be compatible with the
1ifting capacity of the handling equipment. The thickness of the
roof panels and walls shall be designed to limit the off-site
boundary dose and the on-site worker dose to levels specified in
Section 3.3. The vault shall be designed to mininize streaning
and the off-site and worker dose rate when the roof panels are
removed for loading and unloading.

The floor of the facility shall be designed to support all of the
following:

a. Load from stacked waste containers

b. Load from vault walls and shielding panels

e. Load from handling equipment if carried by floor !
d. Load from steel superstructure if carried by floor

e. Load from truck carrying waste and shielding
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4.2

The designer shall design the metal building to include the following:

a. Primary and secondary structural framing members, base plates,
anchor bolts, connection bolts, and other items which are
applicable

b. Metal roof deck and exterior metal siding

c. Closures

d. Flashing

e. Fasteners

f. Sealants

g. Gutters and Downspcuts

h. Louvers

i. Coatings (structural steel)

j. Hatches and roof openings

k. Crane rails and supports

The facility should be designed, to the maximum extent practicable,

to facilitate independent and simultaneous comnstruction of the exterior

metal building structure and the intermal storage structure.

The building shall be designed such that additiomal shield vault

storage can be comstructed in the entire trash storage arsa at a

later time.

Floor Drains Svstem. The facility will be designéd such that under

normal conditions there will be no free liquids inside the building.
All waste will be either dewatered, solidified waste or compacted dry
waste. Therefore, any free liquid that enters the facility will be
from an other than normal scurce. Potential abnormal scurces are
fire protection water, minute amounts if a cement container were tO
be breached in loading or unloading, rainwater or sncw melt from roof
leakage, cooling system leakage from equipment inside the facilircy,
snow brought in on vehicles or liquids used for decontamination of
containers before snipment,should that esver become necessary. All
such liquids must be considered contaminated until verified otherwise.

The flcor drains system shall be designed to collect any liquids that
are spilled on the floor of the facility. The system shall route all

drains to ome or more collection sumps located at the building periphery.

Each sump shall be equipped with liquid detection devices which will
provide annunciation in the main plant and facility control rooms
whenever any liquid enters the sumps.
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4.5

4.6

The lighting shall be designed to provide long lighting element life
and to afford ease of changing the elements in order to minimize
maintenance tizme and potential radiaticn exposure. The lighting
shall be controlled from the facility conmtrol room. Yard lighting
will also be provided as required for security purposes to maintain
a minimum of 2.5 foot-candles via banks supp lied from the security

control ceunter source.

The wiring shall be 600V, type THY color coded No. 12 AWG minimunm
solid copper wire; No. 3 AWG conductor and larger shall be stranded
copper. All cables shall be installed in conduits not smaller than

one inch diameter.

Heating, Ventilatiom & Air Conditioning Svstems. The facility shall
be provided with an active ventilaticn system for two basic functions:
1) removing noxious or irritating exhaust fumes whenever inrernal
combus tion engine powered machinery is operating inside the facility,
and 2) preventing excessive heat build-up from the roof in the

summer.

The system shall be designed such that it moves air generally in an
upward direction,away from the equipment operators.

Air inlets shall be provided such that when the facility is closed,

air entering the facility is evenly distributed and flows as described
above. They shall be lccated and/or protected such that snow accumulation
cannot significantly restrict the flow of air or be drawn into the

facility.

The ventilation system shall not provide any heating or cooling for
the facility. It will also not provide any humidity control.

The system shall be provided with thermos tatic conmtrols to autcmatically
maintain the facility temperature below the maximum allowed for safe
working occupancy. Lt shall also be provided with an automatic

shutdown feature which is activated when smoke is detected by the

fire detection system. The comtrols shall provide for manual starting
and stopping of the system which shall override the automatic functions
described above. The systam controls shall be located in the facility

control room. r

The systém shall exhaust through a damper which shail open when the
fans are in operation and cleose when the fans are shut down.

The facility control rocm shall be provided with heating and air
conditioning which shall normally be required when the facility is
being loaded or unloaded.

AC Power Svstems. The three phase, 480 volt power supply to the
building will be provided by owner supplied 500 kVA pad-mounted
transformer and associated fuse cabinet located approximately 20
feet from tha control/equipment rocm. The power will be distributed
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at appropriate voltage levels from the facili:y motor control center
equipped with relay ground fault protection. This will be the only
source of electrical power for all facility loads except for the
following: Security equipment will Dbe supp lied normally from the
Security Control Center source which has diesel backup. Fire protection
equipment will have battery backup to normal building AC supply
specified as part of the panel.

In addition to permanent loads, power is required for convenience
120 VAC outlets and power/welding 480 VAC receptacles.

All electrical equipment including cable comtained within the storage
area shall be capable of performing its normal function under all
environmental conditions which shall exist inside and outside the
facility. Cable shall be of non-PVC insulation/jacketing and shall
comply with IZEE Standard 383-1974 for construction and flammabilicy.

Communications Svstem. The communications system will allow two way
conversation and paging bet.een the zmain plant and the facility. It
shall be designed to be compatible with and connected to the exiscing
main plant communications system. It will have at least cne station
for paging and conversation in the offloading area. It will have
sufficient speakers inside the storage area to insure that paging or
alars can be heard when the facility is at full capacity. It will
also have onme station for paging and cemversation in the facility
control room. One telephone with a plant extension shall also be
provided in the LLRW control roem. All communications cable shall
be in rigid steel conduit.

Radiation Monitoring Svstem. The radiation monitoring system shall
be designed to monitor the gemeral area radiatiom levels at various
locations in the trash storage area, above the shielded vault area,
the offloading area, and the facility comtrel room. Readout shall
be in the facility control room.

Fire Detection/Protection System., The fire piotection design shall be
based on a combustible loading of 1200 1bs/ft”. The facility shall be
provided with a fire detection system to provide an early warning system.
Location and placement of detectors shall consider access to each detector
for annual testing.

The entire building shall be provided with a dry pipe sprinkler
system designed to deliver .25 gpm per square foot over the hydraulically
most remote 3000 square foot area. The system shall utilize sprinkler
heads rated at 286°F.

Water will be supplied from the existing fire protection system by a
10" mortar lined ductile irom fire protecticnm line. The water
supply is capable of supplying a minimum of 1500 gpm at 100 psi.
Fire hydrants shall be provided and equally spaced at 300 foot
intervals around the building perimeter. Hydrants and hose houses
shall be identical to existing plant equipment.
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4.10

4.11

4.12

All fire protection equipment shall be Underwriters Laboratories
listed and approved by Factory Manual. All fire protection

and fire detection drawings are subject to PPSL and insurance
approvals.

Security Svstem. This facility shall be designed with security

provisions that are an extension of the existing plant security
system. All accesses CO the facility shall be monitored by

the system. Normal accesses shall be equipped with entry
control devices such as magnetic card readers. All others

such as the fire exit doors shall initiate an alarm in the
plant security system if they are opened.

Annuncigtor Svstem. The following occurrences in the facility
will activate an annunciatoer in the main plant control reom
and at the facilicy:

a. Detection of fire
b. Detection of Iiquid presence in any of the facility sumps.
e. Loss of electrical power to the facility.

The main control room will have one common annunciator window
which will be activated for any of the above listed alarms.
An annunciator panel will be provided at the facility control
room which will have separate windows for each alamm.

Grounding Svstems. The grounding system shall establish a
building ground grid to comnect electrical and mechanical
equipment and structures, raceways, duct banks, and otHer
required grounds to the existing exterior stationm grounding
system.

The grounding conductors shall be: larger than #8 AWG——-
Class B, bare, stranded, soft drawn copper wire; #8 AWG and
smaller---bars, solid, soft drawn copper wire.

The building ground grid shall include a minimum of a 250
kemil cable loop connected to every other steel column as a
minimum with additiomal connections as required to establish a
uniform potential in and about the structure.

Any steel columns not tied to the building frame Dy welding,
riveting, or bolting must be tied to the 250 kcmil cable loecp
or jumpered to the building frame which does tie to the 250
kemil loop.

The building ground grid shall be connected to the existing
exterior station ground system by a minimum of two connections
located on diagomally opposite sides of the building and
attached to different sectionms of the exterior station grounding
system.

All underground or embedded grounding connections shall be
made by the exothermic process.
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When two or more layers of conduit exist, the clear spacing between
two adjacent conduits in the vertical plane of mats or slabs and

in the plane perpendicular to the plane of the wall shall be at
least 1-1/2 times the size of the coarse aggregate, or 2 inches,
whichever is greater.

A 1/8 inch nylon pull rope with 8 inches turned back at each end
shall be left in all conduit in which the cable is not pulled.

Conduit for telephone, PABX, public address, fire detection, and
fire signalling systems shall be rigid steel. - ich conduit shall
not exceed 75 feet between pull or jumction boxes for 3/4 inch

size and 150 feet for 1 inch or larger sizes, and shall not contain
more than the equivalent of three 90 degree bends.

The A/E shall provide a detailed schedule for controlling the
{nstallation of the raceway system. The schedule should include:

a. Raceway Index

1) The latest revision number indicating when the raceway
was added, last changed or deleted

2) "From" and "To" destination
3) Raceway code

4) Raceway function (P-Pow:r, K-Control, M-Instrument,
C-Communication)

5) Approximate length of raceway
6) Layout drawing number on which the raceway appears
7) Included cables
8) Percent £ill
b. Raceway Code Descripticm
1) Size
2) Type
3) Area of the raceway in square inches

4) Estimated footage

4.14 Shielding. The shielding for this facility shall comsist of two
major areas: 1) the fixed shielding for the in-place stored
material, and 2) the transient shielding which shields the waste
while being moved from the vehicle in the off-loading area to the
storage position. !
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6.15

4.16

The fixed shielding shall comsist of the following:

a. The cementad waste storage vault
- 23 .
the walls---reinforced concrete

2) the cover-== reinforced concrete slabs

b. The trash storage area
1) the north and south walls--=reinforced concrete

¢. The facility control room
1) the south and west walls---reinforced concrete

The tramsient shielding shall consist of the following:

a. For the cemented wastes---a portable shielding device which is
attached to the lcading crane which shields the containers
while being moved from the transporter in the off-lcading area

to the place of storage.

b. For the trash wastes---shielded forklift or other loading
vehicles will be p-ovided by the cwmerT as required. i

Trash Restraining System. The facility shall have a trash restraining
system which shall be designed to prevent any trash containerd from
being blown out of the confines of the facility during a tornado
having a 300 mile per hour wind velocity.

The primary element of the system shall be netting of nylen or other

suitable material enclosing the trash storage area and secured to

anchors in the foundation and/or floor slab. However, all ' :
tornado loading shall be transmitted directly into the anchors.

The system shall be designed such that failure of the building

structure will not tend to cause failure of the trash restraining

system.

The system shall be designed such that it will allow ease of movement
and placement of the trash to the nmaximum extent practicab le.
Shipning Inspecticn Staticn. The facility shall be equipred with a
shipping inspecticn station where inspections required by 43CFRI170
can be performed on the solidified waste containers immediately
prior to shipment. The inspecticns shall include the following:

1) Visual inspection of the container for deterioration, leakage,
or other conditions which might preclude shipment, disposal, ot
require repackaging.
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2) A contact radiation dose reading at the area of highest radiation
on the contaizer surface.

3) A radiation dose reading at three feet from the outer surface
at the area of highest radiaticenm.

4) An outer surface contamination smear.

The station shall provide shielding for the person performing the
inspections and remcte operating capability for these functions to
minimize the radiation exposure per ALARA principles. The station
shall be compatible with the loading system of the facility and
shall be transferrable between overhead crane service areas.

The station shall be equipped with the appropriate lighting to allow
these inspections. Provisions shall be made in the facility for
electrizal power for the staticn at the locatioms it will occupy.

5.0 Facility Operation

5.1

5.2

General. The purpose of the operation of this facility will be to
temporarily store low level radicactive waste generated by the plant
until it can be shipped off-site. It is norm21lly an unoccupied
facility with cccupancy normally occurring only whenever loading and
unloading operations are in progress.

Waste will be loaded into the facility in a controlled manner with
the lower activity wastes being stored around the periphery and,
where practicable, on the top layer of each of the storage areas.

. This will ‘maximize utilization of the self shielding properties of

the material and minimize personnel exposure.

Loading and Unloading. Loading of the facility will generally
proceed as follows for solidified waste. A truck lcaded with a
container of the waste will enter the facility in the offloading
area. The waste containers will be inside a shielding device if
radiation levels so dictate. The truck will stop with the container
located in the overhead crane pickup area. Before any other unloading
steps are taken, all personnel must either move a safe distance from
the container or get behind the protection of appropriate shielding.
The container is lifted off the truck and moved to the approximate
storage location. Then the auxiliary hook removes the appropriate
shield panel. The container is then moved into proper position and
lowered into the storage vault. The removed cover is then replaced,
whereupon the operation is complete.

Loading the facility with trash waste will take place in similar

fashion. The truck with the 55 gallom drums on pallets will enter

the facility or the loading dock area. The truck will stop with the
material adjacent to the trash storage area. It is then offloaded

with a forklift or other appropriate machine. If required, depending

on the dose rate from the containers, the forklift will be equipped

with shielding for the driver. i
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Unloading the facility will generally occur in the reverse order of
the loading steps. However, during the unloading process inspection

for shipping may be required.

5.3 Fire. In the event of fire in the facility the fire detection
system will anpunciate an alarm in the main plant control rcom and
automatically shut down the ventilation sys tem. Should the fire
contianue to propagate, the fire protection system will be automatically

actuated in the area of the fire.

Any water or other fire fighting materials intrnduced into the
facility should be considered contaminated until proven otherwise.
If contaminated, they should be disposed of accordingly.

6.0 Civil Design Criteria

6.1 Classification of Structure. The Low Level Radwaste Holding Facility
shall be designated as a Nonm-Category I structure. A Non-Category I
structure is one whose failure would not result ian the release of

significant amounts of radicactivicy and is not required for reactor

shutdown.

Design Loads. The following design loads shall apply to the LLRW
Holding Facilicy. Situatioms not specifically covered by the following
shall be evaluated on an individual basis, recorded, and approved by

PPSL before implementation.

§.2:.1 Dead Load (DL)---includes weight of framing, roof, floors,
walls, platforms, and all permanent equipment.

Permanent equipment such as:

a. HVAC equipment
b. Electrical panels and equipment
¢. Control panel for overhgad crane
d. Fire protection equipment

r

A load allowance for piping, elactrical trays, and ducts
of 10 psf shall be taken as dead load in ccmputing structural
member stresses. This l.cad allowance may include such

items as:

a. HVAC ducts

b. Lighting

¢. Sprinkler system

d. Fire detection system




6.2.2

6.2.3

Crane Loads. The designer shall include within the scope;

Live Load (LL)-—includes all vertical loads except DL.
Following are minimum live loads to be used in design of
the various areas:

a. Roof: The roof live load, including snow loads,
shall be 30 psf on the projected horizontal area, or
a concentrated load of 200 pounds acting om a 1 foot
by 1 foot area at the center of the longest span,
whichever is the more severe.

b. Ground Floor.

¢. Waste Impact: The floor shall be designed to withstand
the impact of a filled liner and shield bell dropped
from the maximum lift of the loading crane without
any degredation of the overall structural integrity of
the facility.

d. Truck Bay: AASHO H20-516 Special Load Transporter.
e. Forklift Access Areas:

1) Equipment Room: 250 psf.
2) Control Rocm: 2350 psf.

£. Surcharge outside and adjacent to structures: 250 psf;
Railroad surcharge per A.R.E.A. specification.

g. Concentrated load on beams and girders (in additiom
to all other loads): 35 kips to be applied at points
of maximum moment and shear. This load is not cumulative
and is not carried to columns. It is not applied in
office or access control areas and at equipment
access and walkway platforms.

h. Concentrated load on slabs (to be considered with
dead load only): S5 kips acting over an area of 3 sq.
ft. to be applied at points of maximum moment and
shear. This load is not cumulative and is not carried
tc columns. It is not applied in office or access
control areas. r

.

of his work the design of the crane rails and supports.
Crane and equipment vendor drawings shall be followed for
wheel loads, equipment loads, weights of moving parts, and
crane rail deflection requirements.

Impact allowa.ce for traveling crane supports and their
connections shall be 25%. Lateral force on crane rumways

shall be 20% of the sum of the weight of the lifted load

and the crane trolley applied at the top of rail, one-half

on each side of the rumway, and shall be considered as )
acting in either direction normal to the rumway cail. The "
longitudinal force shall be taken as 10% of the maximum

wheel loads of the crane applied at the top of rail.
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6.2.6

6.2.5

6.2.6

6.2.7

6.2.8

6.3 Materials

Ground Water Pressure. The ground water level shall be

determined by the designer based on site specific informationm.

Floods. The LLRW holding facility need not be designed

for the effects of a flood since the proposed site location
is well above the flood stage for the probable maximum
flood (PMF). .

The facility shall be designed for a maximum rainfall
intensity of 6 in/hr.

Wind Loads. The structure shall be designed for the basic

wind loads tabulated below in accordance with ASCE paper

Yo.

3269. Values are in pcunds per square foot unless

noted otherwise.

Wind Load on Structures:

‘.
b.
c.

dl
e.
£.

Height 0-50 ft.
Basic Velocicty 80 mph
Dynamic Pressure with

1.1 Gust Factor q 20 psf
Wall Pressure 0.8q 16 psf
Wall Suction 0.5q 10 psf
Total Design Pressure 1l.3q 26 psf
Roof Suction 0.6q 12 psf

Seismic Loads. The LLRW Holding Facility shall be designed

in accordance with the Uniform Building Code (UBC) for
" structures in Seismic Zone I as defined therein.

Pressure Loads. The facility shall be designed to withstand

the pressures generated by the HVAC sys tem.

and Design Methods.

6.3.1

Materials.

C.

Concrete design strengths for the LLRW structure
shall be based upon the following table:

r
1) Precast concrete panels - 4000 psi
2) All other materials 4000 psi
3) Concrete infill for unit masonry 2500 psi
walls
4) Mass concrete £ill and mud mat 2000 psi

Reinforcing steel shall conform to ASTM-A615, Grade
60.

Structural Steel shall conform to ASTM-Al6, or other
ASTM designactions listed in Section 1.4.1.1 of AISC
Specification for the design, fabrication, and erection
ef structural steel for buildings.
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C.

a. Load Combinationm: DHEHW D+F

b. Overturning 5.5 -

¢. Sliding 5 . -_—

d. Flotation -— ksl

Notations.

U: Required strength to resist design loads, as
defined in ACI 318.

D Dead load of structure plus any other permanent
loads contributing stress, such as hydrostatic
loads.

L: Live loads expected to be present when the plant
is operating, including movable equipment,
piping, cables, and lateral earth pressures.

v: Seismic load on Nun-Category I structures as
specified in the Uniform Building Code for
Seismic Zone 1.

W: Wind load.

f's: Allowable working stress in temsion for reinforcing

Fy:

Sm:

bars (as specified in ACI 318-77).

Yield strength of reinforcing steel.
.

Allowable stress for reinforced masonry per UBC,
Table 24-H (special inspection) for global wall
analysis; or allowable stress for unreinforced
masonry per table 24-B for local wall analysis
as a result of attachments.

Lateral earth pressura.

Allowable stress for structural steel (as
specified in AISC, 1970 editicn). .

Calculated stress for structural steel.

Yield strength for steel (as specified in AISC,
1970 editiom).

Buoyaat force due to ground water pressure.

Design. Designated as a Non-Category I structure,

the

Low Level Radwaste Holding Facility shall be

designed using the following load combinations:
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1) Concrete Structures

a. U=14D+1.7L :

b. U= ,75 (1.4 D+ 1.7L + 1.7€1.1)%W)
€. U= 75 (1.4D+1.7L+1.7W

d. U= .90 + 1.3(1.1)V (Note 1)

e. U= 9D + 1.3 W (Note 1)

2) Steel Structures

8. D+ L essseStress limit of Fs
b. D+ L+V .....stress limit of 1.33 Fs
c. D+L+W .....stress limit of 1.33 Fs

Note l: Where overturning forces cause
net tensicn in the absence of
live load.

3) Concrete Masonrvy Structures
Vormal Conditions:

a.D+1L sses.Stress limits of £'s, Sm*
b. D+L +V .....stress limits of 1.33 £'s, 1.33 Sa*

*If the designer chooses to use double wy the
walls designed as a compcsite section, the
allowable shear or tension strasses between the
masonry block and concrete or grout iafill shall
be equal to three percent of the compressive
strength of the block.

6.4 Site Information and Site Work.

6.4.1 Plant Datum and Orientaticn.

a. Plant datum corresponds to U. S. Geological Survey
Mean Sea Level (MSL) datum.

b. Plant north corresponds to true nortch.

6.4.2 Design Deoth for Frost Protection.

a. Bottoms of all foundations shall be located at a
minimum depth of 4 ft. below grade.

b. All water piping shall have a minimum cover of &4=1/2
£t.

6.4,3 Earthwork Sloves.

Maximum embankment s;ope: i=1/2 horiz,: 1 vert,
6.4.4% Roci Sloves.
Recommended slopes: 1 horiz.: & vert.
A-26
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ATTACHMENT 4

Resume of training and experience for the Radiation Protection Officer,
(Michael R. Buring) is included as pages 2, 3 and 4 of this attachment.

The resume of training and experience for the Radiation Protection Officers
alternates are as follows:

Mark W. Granus - included as pages 5 and 6 of this Attachment.

F. Peter Jaegar - Included as pages 7 through 10 of this Attachment.
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ATTACHMENT 4

RADIATION PROTECTION OFFICER - TRAINING AND EXPERIENCE

Name: Michael R. Buring

Education and Training

1970 Ohio State University; B.S. - Zoology

Work Experience

1962-1967 U.S. Navy - Enlisted Nuclear Plant Operator,
Engineering Lab Techmician, Prototype Instructor

Duties: Mechanical Operator/Instructor at Naval Nuclear Power Plant
Prototype, Health Physics and Water Chemistry Control, both
Primary and Secondary.

1967-1970 Batelle Memorial Institute - Safety Techmician

Duties: Inspection and Auditing of various research projects im progress,
for compliance with es ablished procedures and regulatory
requirements.

1970-1973 Virginia Electric and Power Company - Surrey Puwer Station
Health Physicist

Duties: Assist station Health Physicist in routine and special projects,
personnel dosimetry, radwaste, radiochemistry, procedure writing,
radiological environmental monitoring.

1973-1979 Metropolitan Edison Company - Corporate Radiation Safety.

Duties: Technical Support of TMI station personnel in Health Physics,
personnel dosimetry, radwaste, procedure writing and review,
radiological eanvironmental monitoring, etc. Supervised personnel
dosimetry group during and after accident.

1979-1981 Penansylvania Power & Light Company - Eavironmental
Group Supervisor - Nuclear

Duties: Supervise the implementation of radiological and
non-radiological environmental monitoring
programs.
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1981~

Duties:

Licenses

Present - Pennsylvania Power & Light Company - Radiation

Protection Officer

Management of Radiation Protection Program controlling
all H.P. activities including whole body counting
personnel dosimetry, radwaste, ALARA control, respiratory

protection and supervisor of H.P. personnel.

and Certificates

None.
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| ATTACHMENT &

Experience With Radlation - Michael R. Buring

Isotope Amount Location Duration of Use Type of Use

C Mixed Fission, Trace - U. S. Navy 12 years Power and
Activation, & Corrosion Kilocurie Surrey Nuclear Sta. Naval Reactor
Products - Byproduct, Three Mile Island Health Physics
Source and Special Nuclear Station Physics Program

Nuclear Material




ATTACHMENT &
HEALTH PHYSICS SPECIALIST

Name: Mark W. Granui

Education and Training

1978 Purdue University
B.S. - Environmental Health & Health Physics

Work Experience

10/80 - Present - Health Physics Specialist, PP&L Nuclear Support Group

Duties:

6/78-10/80

Duties:

9/77-5/78

Duties:

Assist the Staff Health Physicist in the following
activities: ALARA training, review of health physics
procedures, radwaste.

Health Physicist, Dresden Nuclear Power Stationm,
Commonwealth Edison Co.

Health Physics related to Dresden Unit 3, statiocn
respiratory, bicassay and radwaste programs

Health Physics Technician, Radiological Services Dept.,
Purdue University '

Assist Radiation Safety Officer in leak testing, receipt of
radioactive material, laboratory survey and decontamination.

Licenses and Certificates

None.
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ATTACHMENT 4

Experience With Radlation - Mark W. Granus

Isotope Maximum Amount

MFP* Trace to Kilo Curiles
C0-60 7500 Curies

CS-137 30 Curies

CS-137 3 Curies

CO-60 1500 Curies

Where
Experienced Gained
Dresden Nuclear
Power Station

Purdue University
Dresden Nuclear
Power Station

Purdue University

Purdue University

Duration
2.5 yrs.

3 mos.

2.5 yrs.

Y9 mos.

9 mos.

* Mixed Fisslon, Activation & Corrosion Products-By Product, Source and

Special Nuclear Material

Type of Use
Power Reactor
Health Physics

Irradiation
Facility

Calibration
Facility

Calibration
Device

Irradiation
Facility



NAME: F.

ATTACHMENT &

Peter Jaeger

WORK EXPERIENCE -

. NUCLEAR WORK:

POSITION:

DATES:

LOCATION:

DUTIES:

POSITION:

DATES:

LOCATION:

DUTIES:

Health Physics Specialist
Pennsylvania Power & Light Co.
Susquehanna SES

November 1977 to Present
Susquehanna Steam Electric Station - Berwick, PA

Assisted in the development and writing of health physics
procedures, based on FSAR and tech spec requirements, for a two
unit BWR. (1050 MWE) Responsible for developing our health
physics budget from pre-fuel load through Unit I outage.
Procured the bulk of equipment and supplies required for normal
operation and outage situations. Supervised 10 Health Physics
Monitors for the past year and a half since they were brought
into our section. Spent five days (Mar. 28-Apr. 2) at TMI
providing health physics support to Met-Ed. This support was in
the form of on-site/off-site radiological surveys, aerial
surveys, job coverage for any entry to island, etc. Revamped our
emergency materials budget as a result of the experience gained
at TMI. '

Radiation Protection Man
Florida Power & Light Co.
Ft. Pierce, FLA

June 76' to June 77'

St. Lucie I

Radiation Protection Man - Joined the Health Physics Department

at St. Lucie Nuclear Unit #1 (850 (MWE PWR) at start of fuel
modificaticn program. This program consisted of removing all the
fuel from the reactor and changing faulty poison pins. Provided
HP coverage for all phases of this job. This included
radiation/contamination surveys, air and gas sampling, writing
Radiation Work Permits and providing constant HP coverage for all
hot work done in containment building. This project completed
after five months and plant went back on line. Routine duties
then consisted of conducting required (license) surveys, air
samples, instrument calibrations, procedure review, etc. We also
coordinated work with operations/maintenance and provided HP
coverage where needed.
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POSITION: Lead Shift Tech
Nuclear Fuel Services

DATES: 1967 to June 1976
LOCATION: West Valley, N.Y.

DUTIES: Supervisor Technician - Waste Burial Site - Receive and monitor
all radiocactive waste from outside sources and our own waste.
Determine which area of burial grounds to bury waste, oversee
operation of bLurial and supervise six to eight operators.
Maintain radiation and contamination control burial gounds, keep
burial records and coordinate shipments.

Health Physics Coordinator - Supervised two junior techmiciams
and provided HP coverage duriag our clean up effort following an
incident in our fuel pool storage area. This task comsisted of
having an average of 10-15 contract personnel per shift who were
indoctrinated, suited up and provided health physics coverage
while working in highly contaminated areas. Dose rates were
routinely 10-50R/hr.

Lead Shift Technician Responsible for all aspects of health
physics functions during off shifts and weekends at fuel
reprocessing plant. Duties included conducting radiation
surveys, air sampling, and personnally entering and inspecting
work areas before entry by operations/maintenance/contract
personnel. Contract personnel averaged 20-30 men per shift.
Determine dose rates, working times, shielding if required,
respiratory and clothing requirments for work in grossly
contaminated areas. Personnaly monitor all work in these areas
to insure there were no overexposures.

EDUCATION: Hamburg High School, Hamburg, New York 1957 - 1961
U.S. Army Administration School; Fort Harrison, Indiana
"Personnel Administrative Specialist Course”
University of Maryland; extension courses in math and history.
Labor Relations; plant level at Nuclear Fuel Services
Red Cross; several advanced first aid courses.

SPECIAL TRAINING/COURSES:

Radiation Protection Technology - Rockwell International (1 week)
Basic Health Physics - Harvard University (1 week)

Respiratory Protection Course - Los Alamos Lab. (3 days)

BWR Systems Course - General Electric (3 weeks)

BWR Design Technology - General Electric (3 weeks)

Instructors Course - PP&L (1 week)

Instructors Course - American Red Cross (multi-media, CPR)
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PROFESSIONAL SOCIETIES:

Delaware Valley Society for Radiation Safety

CERTIFICATIONS: -

Registered (1978) with the National Registry of Radiation
Protection
Technologist (NRRPT) as a Radiation Protection Techmologist.
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Experience with Radiation - P. Jaeger

Isotope Amount
Mixed fission, activated Trace to
and corrosion products. kilocurie

Byproduct and Special
nuclear material.

ATTACHMENT 4

Location

Nuclear Fuel Svs.
West Valley, NY

Florida Power & Light
St. Lucie 1

Duration

9 years

1 year

Type of Use

Fuel Reprocessing

Reactor H.P. Program



ATTACHMENT S

RADIATION SAFETY TRAINING PROGRAM

Individuals working with licensed material will, as a mioimum, receive
Level I and Level II Health Physics Training or equivalent. To be
qualified in Level I Health Physics an individual must demonstrate
proficiency in the following areas as evidenced by passing a written exam.
All training shall be conducted by Pennsylvania Power & Light personnel
with lesson plans and instruction material approved by the Health Physics
Superviso.. Retraining shall be conducted at least once every two years.
0 Requirements of 10CFR19.12

0 Radiation, Contamination (examples and controls)

0 ALARA (Corporate commitments, meaning and individual respomsibility)
) Personal Monitoring and Self-Survey Requirements

) Radiological Control Signs and Posting Requirements

0 Radiological Control Signs and Posting Requirements

0 Radiation Exposure Control and Limits

0 Radiation Emergency Plan and Applicable Procedures

) Prenatal Radiation Exposure

To be qualified in Level II Health Physics an individual must demonstrate
proficiency in the following areas as evidenced by passing a written exam.
() All Level I Areas Listed Above

) ALARA

) Contamination Control and Self-Survey Requirements

0 Fundamentals of Radioactivity

0 Radiation Dose Units and Biological Effects

) Radiation and High Radiation Area Survey Techniques

0 Principles of Radiation Safety (time, distance and shielding)

o Radiation Work Permits (RWP)

o Use of Protective Clothing/Devices



LOW LEVEL RADWASTE HOLDING FACILITY

TABLE OF QUALITY ASSURANCE APPLICABILITY

System, Equipment

Installation or

or Structures Testing Engineering Construction Manufacturing
The Building No Yes No N/A
Foundations No Yes No N/A
Building Framework No Yes No No
Building Shell No Yes No No
Floor Pad No Yes No No
Internal Shield Walls/Roof No Yes No No
Doors No Yes No No
The Overhead Crane Yes Yes No Yes
Ventilation System Yes Yes Yes* Yes
Lighting System Yes Yes No No
Floor Drains System Yes Yes No N/A
Fire Detection System Yes Yes Yes Yes
Fire Protection System Yes Yes Yes Yes
Trash Restraining System N/A Yes Yes No
AC Power System Yes Yes No No
Radiation Monitoring System Yes Yes Yes Yes
Security System Yes Yes No No
Annunc iator System Yes Yes No No
Grounding System Yes Yes No No
Communications System Yes Yes No No

*Auto Shutdown Feature Only.
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ATTACHMENT 7
OPERATTIONAL ACTIVIfIES CONTROLLED BY PROCEDURE
Operational procedures for facility loading, unloading and inventory shall
be developed. Activities such as cask loading and vehicle inspection shall

be performed in accordance with existing plant procedures.

Health Physics procedures for container survey and inspection and vehicle
survey will be covered in existing plant procedures.




ATTACHMENT-3
SSES-PSAR

1.3 _HEALTH PHYSICS PROGRAY

12.5.1__QRIANIZATION

12,5.1,1 _Intzodugti

(1S

a

The Health Physics p:zo3cam a* S1s312hanna SES 153 develdped and
imolementel t> evaluate and docusen+ plant radiologizal
conii*ions and assuc2 that eve:ry t2asonable effa-+ i35 expeni2d t>
maintain personnel exoosure as lov as reasonably achievaplsa
(ALARA). The Heal:th Physics Nr-ganiza-ian is lisplayed 2a Figure
12:9=%,

12.5.1.2__Responsibilities

The dealth Physics Supervisor is Ce2sponsible to the
Sup2rintendent of Plant. The Heal*h Physics Supervisor is charged
vith the responsibility of providing the Superintendent of Plant
with the iaformation necessary td 2stablish compliance with
requlations pertaininy to radiation safety, unifora enfarczment
of Station Health Physics requiresents, and that every reasonable
effort to msinimize personnel exposures has been made. In
addition, the Health Physics Supervisor is responsible for
assuring the staff vho iampleament the Fealth Physics prograam is
trained and retrained in operational Sealth Physics principles
applicaple to Susquehanna SEBS.

The Health Physics Bagineer is removed froa the line function of
day to day Health Phvysics activities to provide the latitude and
time to develop and iaplement a station ALARA program that is
responsive to plant status. The Health Physics Engineec's major
responsibility is to provide the Health Physics Supervisoc the
information necessary to establish that every reasonable effort
has been made to minimize personnel exposures.

The Health Physics Specialists assure iaplementation of the
Station Health Physics prograa oy supervision of coutine and
special survey and evaluation progranas required oy applicacle
requlations and procedures. The Health Physics Specialists!
major responsibility is to provide the Health Physics Supervisor
the iaformation necessary to establish that survey and record
keepinq equirements are properly aet and that plant activities
receive appropriate Healta Physics attention.




SSES-PSAR

The Health Physics Monitors i1aplemeat the Health Physics Prograas
by perforaing routin2 and special surveys and providing Health
Physics survelllance in accordance with Station Health Physics
Procedures.

-~

uperintendent of Plaat, e ] responsible for all
n activities i1ncluding llat i safety, receives direct
from the Health Physi ' SOr concerning the status
Health Physics prograna. of
Physics regquireasents, upe tendent of Plant
ates hlis authority with respec: radiation safety to the
O PhySicCs Supervisor. The dealth Physics Supervisor has the
authority to cCcease any vwork activity wvhea, in his professional
judgaent, worker safety is jeopardized, or unnecessary personnel
exposures are occurring.

O un A

The Health Physics Engineer has *“he independence and authority to
assure that jobs are accoaplished with minimsal exposures.
Ind2pendence from routine Health Physics activities allovs the
obijectivity necessary for selective reviev and recossendation of
vork oplanning packages such as Radiation Work Peraits (RWP), work
requests, and special maintenance procedures, in accordance with
station procedures. The Health Physics Supervisor delegates

-

autholity to the Health Physics Engineer to cease any vork
AaCtivity which 1s oot being perforaed in accordaance with As Low
As Reasonably Achievable (ALABA) procedures. The Health Physics
Engineer has the authority to conduct informal training and/or
discussions with vorkers and supervisors regarding observed
practices and ALARA recomsendatioas.

The Health Physics Specialist has the authority to assure that
jobs are conducted in accordance with Health Physics procedures
and RWP requireaments. The Health Physics 3upervisor delegates
the authority to the Health Physics Specialist to cease any work
activity vhich 1is not being perfarmed in accordance with RWP
requireaents.

In the aosence of Health Physics Supervision, the authorities of
the above positions aay be delegated in accordance wvwith Stat
Health Physics procedures to snift supervisors or assistant
SUPervisors who have successfully coapleted Level IV training as
lescribed ia Subsection 12.5.3.7. A meaber of Health Physics
Supervision, or an individual aeeting the asinimum experience and
qualification requireaents of one or more of these positions,
v1ll be available for consultation regarding Health Physics and
ALARA concerns.
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The Health Physics Sonitors implement Health Physics and awp
requireaents under the direction of qualified supervision.

12.5.1.4 2 Experience and Qualification

The Health Physics staff, respoasible for the Health Paysics
Prograas at Susquehanna, will seet Binimum experience and
qualification requiresents.

nuclear facilities dealing with radiation protection probleas
similar to those at nuclear power Stations; familiar vith the
design features of ouclear power statioans that affect the
potential for exposures of persons to radiation; in possession of
technical coapetence to establish radiation protection prograas
and supervisory capability to direct the work of professionals,
technicians and journeyman required to iaplement such prograas.

of experience in applied radiation Protection which is to include
five years of professional experience. Four years of the
experience requirement @ay be fulfilled by a bachelor's degree in
a science or engineering Subject. Three years of the
professional experience will be in a nuclear powver plant or
nuclear facility dealing with radiological probleas sisilar to
those encountered i nuclear power stations. One year of
professional experience ®ay be fulfilled by a master's degree and
tvo years may be fulfilled by a doctor's degree where course work
related to radiation protection is ianvolved.

The Health pPhysics Engineer will have i ainiaua of five yeacrs of
experience in applied radiation protection in a nuclear power
plant or a nuclear facility dealing with radiological probleas
similar to those encountered in nuclear pover stations. Up to
four years of the experience requireaent @ay be fulfilled by
related technical training or acadeaic training in a science or
engineering subject.

The Health Physics Specialist will have a ainiauas of four years
of experience in applied radiation protection to include two

REV. 1 8/78 12.5-3
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vears of experience in a nuclear pover plant or a nuclear
facility dealirqg with radiological probleas similar to those
encountered in nuclear pover Statidns. A aaliasus of tvo years of
the exYnerience reguirement may be ful€illed by -elated technical
"faluing or academic training in a scieace or eugineering
subiject.

To at all tises assure adeguate Ranpover for Health Physics
supervisory functions, the experience and qualification
tequirements of the Health Physics Engineer and Health Physics
Soecialist positions may be reduced on a teaporary basis. The
Superintendeant of Plant will approve or disapprove such action
following review of the Health Physics Supervisor's
recosaendations and justification.

The Health Physics Monitor will meer :tne Jquailfication
tequirements of Subsectionm 12.5.3.7.

122224 _EACILITIES, ZQUIRNMENT & INSTRUNENTATION

18232221 _CoBtZol Stgucture racilities

The facilities, shown in Pigqure 12.5-2, are located* at the
central access to the Controlled Zone, elevation 676", for
efficiency of operation. Self-survey personnel aopitoriang
equipment, such as hand and foot, portal, or Geiger-Mueller (G~-N)
type Iriskers, wi.l be located at the exit froa the central
ACCess coantrol area. Self-survey requirements will be
administratively iaposed prior to exiting the Coantrolled 2Zone.

162322211 _Health Paysics_Pacilities

The Health Physics office and workrooam are located along the
Central Corridor. Job planning and Radiation Work Perait
coordination msay be conducted throuyhk the pass-thru window of the
vOCKkCOOMm., Portable radiation survey iastrumentation as vell as
11T aonitoring and saapling equipameant, seli-reading dosiaseters,
and siscellaneous Health Physics supplies will he stored ia the
Health Pnvsics 0Office and Workrooa area, Healrh Physics
equipaent used for routine counting of seears and ai: saaples
such as eond window G-M counters, alpha and peta scintillation
detectors, and/or gas flov proportional countecrs will be located
in the Health Physics Office to srevent cross contamination of
Cheaistry samples and ainimize Countiug room background
variatioas. Health Physics saaples requiring gaama 1sotopic
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analvsis and/or low level counting may be amalyzed in the
Counting 30oom. Health Physics use of the Counting Room will be
coordinated with tne Cheaistry Group. The Health Physics office
will be equipped vith filing cabinets and beanch tops for sucrvey
record keeping and RWP preparation.

Decontamination facilities at the central access control acea
consist of a main personnel decontamination area and auxiliary
decontamination area. Auxiliary toilets and locker room are also
provided. The personnel decontamination areas contain showers,
sinks, and decontamination agents. Decontamination area
ventilation is filtered through prefilter, High Efficiency
Particulate Air (H.E.P.A.), and chaccoal filters prior to exhaust
through the Turbine 3uilding vent. Sinks aad showers drain to
the cheaical drain tanks for processing through the Liguid
Radicactive Waste Systeam. G-% type friskers will be located at
these areas for personnel contamipation maonitoring.

Portaole radiation survey instruments and self-reading dos . ieters
will oormally be calibrated in the instruaent calibration rooa
using a calibration apparatus or appropriate neutroa, beta and
Jamma sources, traceable to the National Bur=au of Standards
(N.3.5.). Sources will be stored 1n locked source containers and
storage dareas ¥will be locked when not in use. Portable sources
used to calibrate the area, process, and effluent radiation
monitoring system as vell as s@all solid and liquid sources used
to calibrate the counting room i1nstruments aay be stored hece.
The calibration apparatus will utilize sources of varying
strength and energy amd/or varying thicknesses of shielding to
provide a radiation field of knowa strength for use in
calibrating portable radiation sucvey ianstruments. Provisions
will be available for calibrating instrumeants in reproducible
geometries. An N.B8.5. calibrated condenser R-meter will be used
o accurately amaeasure radiation levels to deteralipne souice to
detector distances for desired instrument calibration radiation
levels. Record of calibration and repair for portanle radiatioan
detection instruments will be maintained on file. Instrument
calibration say be performed by a gqualified vendor. Records of
such calibrations will be maintained.

The laundry room will be equipped with a washer and exhausted
drver to launder contasinated protective clothing/equipment.
Pacilities include a transfer table and stainless steel sorting
table with exhaust hood. Protective clothing, laundered on site,
vill be selectively amcnitored for comtaamination, sorted aad
stored in the Protective Clothing area or Laundry Storage Rooa.
Laundry detergents for protective clothing laundering, aand other
appropriate supplies will be stored in this area. The laundry
table and dryer exhaust is discharged to the Turbine Building
vent. Liguid laundry effluent will be collected in the Lauadry
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Drain Tanks for sampling and analysis prior to processing tarough
the Ligquid Radiocactive Waste Systea.

The first aid room will contain a medical service center and
toilet, Adequate supplies will be maintained to adaminister first
aid for injuries requiring iamediate attention. An inventory of
first aid supplies will be performed at a frequency specified in
station procedures to assure an adequate stock is maintained.
Individuals requiring first aid vill be checked by Health Physics
persoanel for wvound contaaination prior to adainistering first
aid, wvhen applicable.

The locker rooam contains approxiamately 100 lockers. Controlled
Z0ne vorkers may change froam street clothing ianto plant clothing
10 the locker rooa. Persoonnel scheduled to wvorkx on Radiation
Work Peralit jobs may also change iato clean protective clotaing
ino the locker rooa. Adjacent to the locker rooas is a toilet and
washroom, showver rooam and dryvying rooas.

Prequently occupied contaminated areas will have local change
facilities with appropriate protective clothing supplies to
ainimize the spread of contamination from work areas.

Storage facilities vill be located in the Central Access Coatrol
Area for storage of anti~-contamination egquipaeat, respiratory
protective equipment, and aiscellaneous Health Physics supplies.

The ESmergency Equipment and Laundr Storage Rooam vwill be used for
storaqe of protective clothing and emergency equipaent.

12:2:2.1.2_ _Radiocheaistry Pacilities

Radiocheaistry facilities consist of a saaple roonm,
radiocheaistry laboratory, and counting rooa.

The sample room is shielded with 1'6" concrete wvalls and contaians
Cabinets with worktops, sink, wvall aouated storage cabinets and a
fume hood asseably exhausted through prefilter, H.E.P.A. and
charcoal filters to the Turbine dulilding vent.

The radiochemistry laporatory will be utilized for saample
preparation and contains filtered fume hoods with service air
connection, refrigerator, utility tables, Sinks, cabinets, and
dravers. The concrete wvalls range in thickness froa 1! O '3,
Fume hoods are exhausted through prefilter, deB.P.A., and
charcoal filters to the Turbine Building vent and the sinks drain
to the Cheaical Drain Tanks for processing tarough tae Liguad
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Radioactive Waste System. An emergency shower 1s accessible fron
both the radiocheaistry and Cheaist:y laboratories.

The Counting Room 1s constructed with 1'6" concrete walls zo
provide a low background eaviromaent for analysis of
radiochemistry saaples of station effluents and process stceaas.
Iostrumentation, such as a gas flow proportional counter, liquid
scintillation counter, alpha and Deta scintillators or crystals,
end vindow G-M, and Germaniua, Litaium drifted, Ge (L1) aad/or
Sodiua Iodide (NaI), systeas will be utilized for counting and/or
analysis of radiocheaistry saamples.

12:322.1.3 _Cheaistry Laboratory

The cheaistry laboratory contains aa exhaust hood asseambly with
service air connection, dravers, wocrktops, s1aks and laboratory
egquipseut necessary for perforaing cheaical analyses on non-
radioactive plant materials. Statioa cheaistry procedures will
provide adainistrative coatrol to assure that, under normal
copnditions, only non-radioactive materials are analyzed 1a the
Cheaistry Laboratory.

The laboratory exhaust hood discharges to the Turbine Building
vent anditho sinks drain to the neutralization tank for
processing through the Ligquid Radioactive daste Systean.

1205e¢22 _Radvaste Building Pacilities

The Radwaste Building elevation 046', 676" and 691'o" facilities
are located as shown on Pigures 12.5-3, 12.5.-4, and 12.5-5,
respectively. Ventilation is filtered tarough prefilter aad
H.E.P.A. filters prior to exhaust to the Turbine Building vent.
Drains discharge to the Cheamical Draia Taok and Laundrcy Drain
Tank for orocessinqg tarough the Liguid Radiocactive Waste Systea.

12;5.1;2;1--31411111-5nxLQins.BLszazign-ﬁﬂﬁlQ:

The facilities consist of a solid vaste packaging,
decontaasination, and aonitoring area, personnel decontamination
facility and personnel decontamination facility adjacent to the
laundry drain saaple tank.

The solid vaste Packajing area contaias an appacatus for reamote
capping operations, vater spray nozzles for container

12.5-7
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decontamination, and a reaote smearing device for maonitoring
package surface contamination.

The two (2) personnei decontamination facilities contain shovers,
sinks and appropriate decontaaination agents.

ms;z;z;z--nmmg-anxmwma_um:

The facilities consist of an instrument repair shop, saaple rooa,
repair area including a velding area, personnel decontaamination
tooa, coantrolled 2one shop including a washdown area, moaitoring
and final decontamination area, and storage area.

The Instrument Repair Shop will be equipped with an assoctaent of
tools and equipameat necessary for work om contaminated
instrumsents.

The sample room proviies a central location for sampling various
Radvaste Systeas. Saaples wil. be analyzed by the Cheaistry
group co detecaine the final disposition of the effluents being
processed.

The Repair Area will be used for maintenance and velding of
contaminated equipment. Appropriate tools and equipaent,
including weldiag equipaeat, will be stored in this area.

The personnel decontaainatiou roosm will be equipped as those .
described at the central acr.ss coatrol area. It is conveniently
located to facilitate the rapid removal of coantamination froa

personnel working in the instrumsent repair shops, saaple rooa,

repair area, or controlled zoane shop.

The controlled zome shop will be equipped siailar to the station
machine shop. Repair of contaainated Ccoapoanents will be
pecrformed ir this area. The adjoining vashdown area will be used
for decontamination of coaponents and equipment to be worked on
in the controlled zone shop and is coanstructed with a 6" curbing.

The monitoring and final decontaaination area vill be used for
surveying and decontaamination, if necessary, of radwaste
coatainers prior to storage.

A storage area is availaible on the 676'0" elevation for storage

of anti-contamination equipeent, respiratory protective
eauipmeent, and miscellan-sus Health Physics supplies.

12.5-38
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14232222.3_ _Badwaste Byilding Blevation 691'6"

The Health Physics facilities consist of a contaminated laundry
and storage area, clean laundry and storage area, personnel
decontamination area, Health Physics area, and janitor's closet.

The contaminated laundry area coatains two (2) washers aad two
(2) exhausted dryers, an exhaust hood and sink, msiscellaneous
tables and carts, and a Storage area for laundry detergeats used
in orotective clothing laundering, disinfecting agents for
cleaning of respiratory protective equipment, and other supplies.
On2 washer will be labeled and administratively controlled by
station procedure for use in cleazing of Cespiratory protective
2quipment only. Coantamination lisits will be specified by
station procedure for the Tespiratdory protective equipaeant
vasaer. A separate area wvithin the laundry facilities will be
used for maintenance and repair of personnel respiratory
protective equipment. Egquipment will be cleaned in the
designated washer, dried, inspected aad disinfected, wrapped in
plastic or paper bags, and stored in the Emergency Equipaent and
Laundry Storage Rooa, Radvaste Building Health Physics Area, or
other designated area. The laundry effluent will be discnarged
to the laundry waste storage tanks for saapling prior to
processiaq through the liquid radioactive wvaste systea.

The clean laundry area contains two (2) vashers and two (2)
e@xhausted drvers, a sink, and.aiscellaneous tables and carts.

The facility will normally be used for laundering of station
clothing not used as anti-contamination clothing. Laundry
drainage will be collected in the laundry drain tanks for
saapling prior to Processing through the Ligquii Radioactive Waste
Systean.

The personnel decoantamination area “ill be equipped as those a*
the central access control area.

The Health Physics area will serve as an office for Heal:h
Physics personnel aad storage area for Health Physics supplies
and egquipment in support of Radwaste activities. Equipmsent and
instrumentation will i1nclude portable survey iastruasents, ai:-
samplers, counting equipament, cespiratory protection eguipaent,
contamination control supplies and other related Bealth Physics
supolies.

12.5-%
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12.3.2.3 Beactor Buildiag Pacilities

The Reactor Building elevation 7151w facilities are located as
shown in Pigure 12.5-6.

Each unit has two (2) emergency personnel decontamination
stations and a vashdovn area.

The tvo (2) emergency persoanel decontamination stations contain
shovers and sinks, a sonitoring station vith frisker and
protective clothing, and appropriate decontasination agents.

The washdown area will be used for equipasent decontamination
prior to maintenance and is coastructed vwith 4 six (6) inch curb.

Ventilation from these areas is filtered through prefilter,
H.E.P.A., and charcoal filters prior to exhaust through the
Reactor Building veant. Drains discharge to the Reactor Building
Suap, Cheasical Drain Tank, and Laundry Drain Tank for processiag
through the Liquid Radioactive Waste Systea.

12.5.2,8_ _Tuzbine Building Pacility

The 729" elevation of the Tucbine Buildiag contains a washdown
area, with 6" curbing for turbine blading and component
decontamination prior to maintenance. Ventilation from this area
is filtered through prefilter, upstreas H.E.P.A., charcoal, and
downstream H.E.P.A. filters prior to exhaust to the Turbine
Suilding vent. Drains discharge to the Turbine Building Chemical
Radwaste Suap for processing through the Ligquid Radiocactive Waste
Systen.

12.5.2.5_ _Guard House B8uyilding

The Guard House building serves primarily as the access coatrol
to the restricted area of the plant. Personnel dosimetry will
normally be issued and stored at this area. A portal aoanitor
and/or G-M type frisker will normally be maintained at this
location as the final monitoring area prior to leaving SSBES.
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12:2:2.6__Health Physics Equipment

120924¢28.1__Rrotective Clothing

Protective clothing will be worm ian contaainated areas to preven’
personnel contasination and aid in controlling the spread of
surface contamination. Protective clothing available at
Susquehaanna SES will include: reusable coveralls and lab coats,
1isposable coveralls and lab coats, plastic suits, surgeoas caps,
cloth hoods, plastic hoods, splash shields, cotton glove liners,
cloth gloves, rubdber gloves, disposable gloves, gauntlet jloves,
rupber shoe covers, rubber boots, and disposable shoe covers.

Protective clotaing will be stocred at the Protective Clotaing
Area, Zaergency Eguipment and Laundry Storage Room (Pigure 12.5-
2), plaot laundries (Piqure 12.5-6), and selected local change
areas. After use, protective clothing will pe laundered and
aocitored, or surveyed, packaged and shipped to an off-site
vendo: for laundering, or discarded as radvaste.

12:322.5.2__Respizatogy Protective Eguipmsent

Respiratory protective egquipment will be used to aminimize thae
intake of radioactive material when engineering controls are not
practicaole. The Respiratory Protection Programs 1s described in
Subsection 12.5.3.5.

gespiratory Protective Equipmsent utilized at Susquehanna SBS will
consist of National Institute of Occupational Safety aad
Health/Mine Equipment Safety Adaministratioan,

(NeI.O0.S.H./N.E.S.A.) approved air purifying respirators, self-
contained breathing apparatus (pressure demand), pressure demsand
air line respirators, constant f£low air line respirators, aad
constant flow air line hoods, welding rmasks and plastic suits. A
variety of respiratory devices wvwill be available to assure proper
fit of the differing facial contours of personnel requicing
respiratory protection. Sufficient gquantities of respiratory
‘Protective equipmsent vill be available to allov for the use,
jecontamination, maintenance, and cepair of equipment.

Respiratory Protective Equipment will be availaple at the
Emergency Equipment and Laundry Storage Room (Piguce 12.5-2), aad
Radvaste Building Health Physics Area (Figure 12.5-3, 12.5-4 and
12.5-95) . Respiratory Protective Zgquipment vwill be available for
emergancy use at the Emergency Coantrol Center and Control Roos.
Nel.0.S.H./N.E.S.A. approved emergency escape devices wvwill be

12.5"1'
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placed at locations wvhere the potential exists for an unexpected
increase i1n radioactive or Chemical airborne concentrations (such
as the vater treataeant building and radwaste system). Pifteen
(15) escape devices will also be located in the control roosz. If
applicable, respiratory protective face pieces will be #rapped 1in
plastic bags and stored individually to proaibit plastic
deformation.

1223¢220.3__Air Sampling_Eguipment

Air saaspling equipment will be available at the Health Physics
office (Central Access Control Area, Pigure 12.5-2) and the
Heailth Physics Station (Radwaste Building, Pigure 12.5-3).

Airborne activity levels will be deterained by the use of
continuous airborne monitors (CAMS) , high and low voluame portable
air saaplers, aad breathing zone air saaplers. Pive (5) Caas,
five (5) high voluame air saaplers, five (5) low volume air
saaplers, and two (2) impactor attachments will be available for
use at Susquehanna SES.

The CAM(s) can be used to mseasure particulate and gaseous
activity. The air saaplers can be used to measure particulate
and iodine activity using the appropriate filtering mediua.
Particulate activity and particle Size distribution can be
deterained using an iapactor attachaent. Voluames necessary for
representative saaples will be specified ino Station Health
Physics procedures. Pilter sedia such as H.E.P.A. filters and
charcoal cartridges will be stored at the Health Physics office
and vorkrooa Area.

12;5‘2;§;3.1--sgnzxnues:.ﬁi;.zgassgxf

CANS vill normally be used to saaple selected areas of poteantial
airborne coacentrations. CAN saapling rates will be checked
against calibrated rotometers or wet test aeters om a quarterly
basis and after pump replaceament Or repair. If CAM's are
equipped with strip chart recorders or local readout, a base line
saapling program will be coampleted prior to Uait 1 fuel load to
allov estimation of naturally occurriang isotopes' contripution to
airborne background. CaANM detector response to an appropriate
check source will be perforaed on a quarterly basis.
Nanufacturer's recomaended calibration or voltage plateau
procedures will be performed on a quarterly basis. If
applicable, operation of local alaras will be verified on a
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quarterly basis.

12:3.2.6.3.2 Portable Air Samplers

"hen possible, each portable air sampler wvill be sonitored for
flov rate as above. Devices atilizing flov seters will be
Checked against calibrated Lotoseters or vet test meters when
Practicable. Manufacturers' Certification of flow rate will be

utilized when physical flow measuresents are a0t possible due to
equipment design.

lzaé;2;§;2;A..n:gs&hins.zgns_isnzlssa

Ten (10) battary povered breathing zone samplers will be
available for use in evaluating air Coacentrations that radiation
¥Yorkers may encounter. Personnel breathing zone saaplers will be
checked for flow rates as above if practicable. If design
prevents physical flow leasurement, aanufacturer's certification
of rated flow or accuracy of flov aeter will be utilized.

12:5.2.6.3.4__Sampling sedia

Particulate air concentrations will bpe saapled with H.E.P.A.
sampling media or impactor attachments. Nanufacturer's
certification of collection efficieacy will be utilized in
Calculations of airborne concCentratioas.

Surveys for radioiodine concentratio.s will pormally utilize
charconal in a reproducible geometry such as a cartridge. If
studies to deteraine various foras of radiociodine are required,
reproducible geometries of materials such as cadasiua iodide, u4-
iodophenol, and silver zeolite may be used with charcoal in
various configurations. If charcoal impregnated filter paper is
utilized in equipment such as breathing zone acanitors,
sanufacturers recoamended saapling rates and tises will be
folloved vhenever practicable.
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12:922:623.5__Special_Mir Saspling

latg: bubblers, dessicant columns, or cold traps will be
available for tritium air sampling, and gas sample containers
(such as gatinolli containers) will be available for special
Jdaseous air saapling.

124922.8.4 _Personnel Dosimetry

The Personnel Dosiaetry program is described in Subsection
12.5.3.6. Self-reading dosimeters of five different ranges for
Use at Susquehanna SBS are as followus:

8ange (sR) —Hogmal Use _____ --Nusber Available

0-200 Lov Dose Accusulating wWork 400

0-500 Intermediate Dose Accumulating 79
Work

0-1000 High Dose Accumulating Work 50

0-5,000 Radiation Baergency Plan Use 25

0~-100,000 v Radiation Eaergeancy Plaan Use 25

A total of five (5) dosimeter chargers will be available at the
Central Access Control Area Health Physics Office and the
Radwaste Building Health Physics Station. Self-Reading
Dosimeters will also be available at these locatioans. Dosiaeters
will be tested for calibration response charging drcift, and
leakage prior to initial use, and on a six aonth frequenc
thereafter.

If vendor service is not utilized, approximately 1500
theraoluainescent dosimeters (TLD) will be available for use as
the dosiaetry of record., TLD(s) will be used for neutron, beta,
and gamma exposure aad will normally be evaluated on site.
Approximately one hundred (100) extremity TLD devices v#ill be
available for issue vhen authorized by Health Physics personr.l.

[f applicable, a TLD reader will be installed and calibrated in
accordance vith vendor's ins*-uctions. Operation will be
conducted by qualified ind‘- ‘duals in accordance vith approved
station procedures. ) - .riormance testing progcras will be
iaplesented to assure the TLD reader is properly calibrated anad
exposure information is accurate.
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[aternally deposited radioactive material will be evaluated with
a whole pody counter sufficiently sensitive to detect ian the
taycoid, lungs, or whole body a fraction of the permissible
bodv/organ burden for gaamma emitting radionuclides of interest.
The whole body counter will be calipbrated Oon a quarterly basis
using phantoams and standard solutions of various radionuclides
such as Co-60, Ce-137, and Ba-13J). The detectors will ne used in
conijunction with a aulti-channel apalyzer aad associated readout
t0o obtain a persaneat record. A vendor vhole body counting
Systea on or off site may be used as an alternative or
supplemsent to a PPEL whole body counter.

Teu (l0) battery powered personnel alara dosiseters will be
availaple for use when an audio alarm at a preset accumulated
@Xposure Oor exposure rate may be advantageous. Personanel alara
dosimseters vwill be checked for accuracy on a guarterly basis aad
folloving aay repair affecting calioration.

12:3:2.6.5__Miscellaneous Eguipmens

The following amaiscellaneous Health Physics equipment will be
stored at various locations in the plant:

Contamsination coatrol supplies such as gJlove bags, contaainent
tents, absorbent wipers, absorbent paper, fags, step-off pads,
rope, plastic sheets, plastic bags, tape, contamination area
signos, and protective clothing. Appropriate supplies may be
assceadied 1nto kits 4and located througaout the plant to aid in
the control of a contaminated spill.

Temporary shieldiag, such as lead bricks, lead sheets, and lead
wool blankets, will be available to reduce radiation leve.s.

A trash coapactor located on the 676! elevation of the Radwaste
Building as shown in Pigure 12.5-4. This location will provide
adequate storage and access for loading at the rear truck access
door of the Radwaste Building. The compactor and room will bpe
vented through prefilter, H.E.P.A., and charcoal filters prior to
exhaust %O the Turbine Building vent.

A fitting appraratus for guantitative test fitting of iandividaal
involved in the Respiratory Protection Prograa. The apparatus
will 2e a sodium chlocide (NaCl) aerosol generator with flaae
photoseter, or egquivalent System, tO measure airborne
concentrations. Irritant smoke and/or isoamyl acetate will also
be available to qualitatively test cespirator fit.

12.5-15



SSES~-FSAR

1&‘5;&gz--ﬂsslxn-zhxsLss.lnisxnngnsisign

lastrumeuts for detecting and measuring alpha, veta, gamaa and
neytzon adiation will consist of counting Zooam, and portable
radiation surveyv/aonitoring instruments, All 1ustrusents will
oe sudbiected to operational checks aad calibration to assure the
Accuracy of aeasureaents of radioactivity and radiation levels.
Primary and reference staondards (utilizing, or prepared froa,
standards of Sr-90, Am-241, Cs=137, Co=-60, #H=-3, and otaers,
traceanls to tae National Bureau of Standards) will be used to
®maintain requiced accuracies of @easurement. gackarouand and
efficiency checks of routinely used Health Paysics counting
@quipsent will be performed daily and these instrumeats will be
recalibrated whenever their operation aopears statistically to be
out of limits specified in Station procedures. Routine
calibrations will be performed on counting IoOm LasStrLumentation
and radiation survey/monitoring instruments on a juarterly basis
and after repairs affecting calibration, B2fficiency curves for
aulti-channel analyzer systems will be feter:ined on a seaiaanual
Dasis using N.B.S. traceable sources for various reproducible
Jeometrlies. Sufficient gquantities of iastrumentation will pe
availaole to allow for use, calibration, maintenance, aad repair.

The instrumentation described ia these Subsections may be
replaced by equipment providing similar or improved capapilities.

12‘5;2;2;1_-cgaa;in9-a991.115&:313&531199

Counting Room instruaments for radioactivity measurements will
include the following:

A 4096 channel analyzer, using 4 3™ x 3", 7% resolution Na I
crystal, and a 5 Kev resoluticn (at 1 Mev euerqgy full width half
maxiasum peak) GE(Li) detector, for identification and measurement
Of Jaama emitting radioauclides in sasples of reactor primarcy
coolant, process Stleaas, liquid and gaseous effluents, airborne
and surface contaminants.

One computer which can be interfaced with a pulse height
analvzer; ~guipped with a teletype amachine for entering
instructions and priating results, a tape deck for enteriag
programs aud storing data, and an x-Y plotter for makingy jraphs.

A low background gas flow proportional counter used for gross
alpha and gross beta aeasurements Of prepared saamplsas.
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A ligquid scintillation beta counter used for measureament of
tritiua in reactor prisary coolant, liquid and gaseous vastes,
and 3ross beta activity other taan tritiua.

A NaI well crystal vith counter-scaler or pulse beight analyzer
used for gaama analysis of various radionuclides in samples of

feactor prisary coolant, liguid and gaseous dastes, or prepared
saaples,

One beta-gaama countecr=-scaler, thin end wvindow (2 ag/sq.ca, 2-

inch diameter G-M) used for qross beta-gaasaa aeasurements of
Ceactor primary coolant or prepared saaples.

One alpha scintillator or semiconductor cryscal used for gross

alpha aeasurements of reactor Primary coolant and preparced
samples.

One beta scintillation counter-scaler used for 3ross beta
aeasureaents of reactor primary coolant aand prepared saapilies.

12‘5;2‘1;&--nm&h-?.nzs&s.a.gmsg-ud_igcsmLIiss;u!sanusm

Health Physics instrumentation normally located in the Health
Physics 0ffice and Workroom will include the following
instruments, or equivalent:

One (1) automatic and one (1) aamual beta-gaama counter-scalers,
thin end window (2 a3/sg.ca), 2 inch diameter -4, used for gross
bDeta-gaamma ameasurements of removable contasination, air saaples
and nasal swabs.

An alpha scintillatioa or semiconductor counter-scaler used for

avaluatioa of removable contaamination, air saaples and nasal
svabs.

A low background gas flow proportional counter used for Jross
alpha and/or beta measurements of removable contagination, air
saaples and nasal swabs.

Ten (10) G-¥ beta-gasma survey meters (aost sensitive raagge 0-.2
®?/hr., maaximua range 0-2 R/hr., with internal probe) used for
detection of radioactive contamination oa surfaces and for low
level exposure rate mseasurements.

Ten (10) ioaization chaamber beta-gaama survey ameters 0-5 rea/hr.
(0=5 area/hr. most sensitive rTange) used to cove:r the gegeral
range of dose rate aeasurements necessary for radiation
protection evaluations.
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Piva (5) wide range ionization chaaoer deta-gamma survey meters
(0-5 mR/hr. most sensitive fange, aaxisuam range U-5uU R/hC.) used
for exposure rate measureaments.

Pour (4) resote aonitoring (telescoping probe) G=M tupe beta,
Jamma sulvey ameters, 0-1000 R/ar, 0=2 aR/hr B0St sensitive raage
used for exposure ra:ce measurements.

One (1) cadaiua loaded polyethylene sphere, oF, tube, neutron Rea
Countars U=5 reas/ar (0-5 aream/hr aost sensitive range). The
instrumeut is used to measure tne d0se ejuivalent rate due to
therasal, intermediate, and fast aeutron fluxes.

Two (2) alpha scaintillation Survey meters, 0-24 cpm (0-2K cpa
A0St seasitive range) 30% efficieacy used for mseasurement or
aloha surface contamination.

One (1) therasal and fast BF,; tupe, paraffin moderated, neutron
detectors, ("Lin-Log" decades of =500, 500-5,000, 0-50,000 and
50,000-500,000 cpm which is egquivalent to 0-10,000 a/sqy.ca/sec.
for 1 Mev neutrons). Designed to detect theramal neutrons with
detector reaoved froa moderator and fast neutrons wita detector
insected in moderator. An indication on the geter caan be
correlated with a known neutron flux and a4 Known energy to obtain
cpm/n/sq.ca - sec (flux) which in turn can be converted to
arem/hzt.

12:5;2gZ;l--ﬂQil&h-Eh!ilsi_ﬂiiiﬂilg-ﬁuliiLQQ-LB§&E3!§QEQ£&QQ

dealth Physics Instrumentation normally located at the Health
Phy3ics Station in the Radwaste Building will include the
following:

One (1) thin window (2 293/s9.cm) G-4 detector with counter-scaler
for gross beta-gamaa Beasurements on smears and prepared saaples.

Pive (5) Ionization chamber beta-gamaaa survey meters 0-5 ream/hr.,
(0=5 area/hr. most sensitive range) used for general SuLvey work.

Tvo (2) 5-M beta-gJanmma Survey meters (most sensitive range G=,2
®RB/hr., saxiaum range 0-2 B/hr., with internal probe) used tor
detection of radiocactive contaaination on surfaces and for low
level exposure rate leasurements,

One (1) remote aonitoring (telescoping Prope) G=-M tube Beta,

Gamma survey meter 0-1000 R/hr., 0-2 @aR/hI. 20sSt sensitive range
used for exposure rate measuresents.

12.5-13
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Personnel aonitoring ianstruments coasisting of friskers, portal
monitors and a hand and foot acmitor described below, will be
used at the locations specified in Subsection 12.5.2.1:

Twenty-five (25) beta-gaamma geiger count rate aeters, 289 /sq.ca
vindow, 0-50,000 cpa range, adjustable audio and/or visual
alaras. Gaama sensitivity for Co=-60 is 3,500 cpa/aR/hr. Beta
sensitivity (l" diameter source, 2 pi):

Sr-90/Yr-90 (B max. 0.54-2.2 Mev) = 4S%
C-14 (2 max. 0.15 Mev) = 10%

Used to detect contamination on personnel, materials, protective
clothing, and equipment.

Two (2) portal asonitors consisting of eight audio and/or visual
alarsed G-M detectors to provide head to foot beta-gaasmsa
detection capability. Count rate alara adjustable from 160-7000
cpa; counting time adjustable from 1 to 10 seconds.

Nne (1) audio and/or visual alaraed hand and foot monitor with
ports aonitored by G-M detectors for the hands and feet and an
external probe for frisking the hody.

Personnel contaminac.ion monitoring instrumentation will be
calibrated on a quarterly basis or following repair, in addition
to monthly source checks, to deteraine proper response and alara
operability.

llgéalal;é._1152211322225.Hea1£ﬁ.2£1§i§§.££§££!12&Ssﬁiea

One (1) Condensor R-metar used %o accurately measure radiation
levels consisting of one (1) low energy chaaber (0.025R) and
three (J) high energy chaabers (0.25R, 2.5R and 25R), which have
been N.B.S. calibrated.

Other 2quipment used for Health Physics related functions will be
saintained and coantrolled in accordance vith station procedures.
Such ewuipament may include:

One (l) pulse generator for calibraing pulse counting
instruments. One (l) wet test meter, one (l) calibrated flow
seter, one (l) velometer, and one (1) magnehelic pressure
differential gauge.
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The location of the area, process, and effluent radiation
aonitoring systeas are described in Sections 11.5 and b e

12.5.3 PROCEDURES

The Health Physics Procedure Program, as described in this
section, will be implemented by Susquehanna S2S Health Physics
Technical, Operating, and As Low As BReasonably Achievable (ALARA)
procedures in accordance with Section 13.5.

12.5.3.1__Control of Access and Stay Time in Radiation Areas

Physical and adainistrative controls will be instituted to assure
the philosophy of ®maintaining personnel exposures as lov as
reasonably achievable (ALARA), as specified in Sectiom 12.1, is
iaplemented.

12.5.3.1.1_ Physical Controls
13 9:2.121a1 ' eck Point .

The security check point at the fence line periseter will be a
continuously manned physical control. Assigned personnel
dosimetry devices and identification badges will be stored at
this location vhen not in use. The security force will assure
that all personnel wvho enter the station are issued appropriate
badges and dosimsetry in accordance vith station procedures. A
restricted area access list wvill be maintained at the security
entrance. Any individual not on the access list aust le
accompanied by a person who 1s authorized unescorted restricted
area access. The training, retraining and testing requirements
for unescorted access are described in the Susquehanna SES
Security Plan.

J225.3.1.1.2 Security Doors

Although not primarily intended to control access to radiation
areas, the security interlocked door System vill assure only
specifically trained and authorized 1adividuals are able to open
security entrances to the reactor, turbine, radvaste and diesel
generator buildings. Security entrances will be locked or

REV. 1 8/78 12.5-20



SSES~PSAR

provided wvith continunal surveillance, Details of security access
control are contained in the Susquehanna SES Security Plan.

12:5:3.1.1.3_ _Posting and Locking

A thi.d physical coatrol will be the posting and locking, as
appropriate, of radiatioa and bigh radiation areas. Radiation
areas, as defined in 10CPR20.202(b), will be posted in accordance
with 10CPR20.203(b). Plant areas that are routinely accessible
vill de surveyed in accordance with station procedures to
deteraine radiation levels. In addition to recording the results
of these surveys in accordance vwith 10CFR20.401(b), the radiation
area signs will be updated by surveyors to reflect current
conditions. GEvery reasonable effort will be expended to erect
rope or other physical barriers to minimize inadvertent entry in
radiation areas.

High radiation areas, as defined ia 10CPR20.2N2(b), will be
posted in accordance with 10CPR20.203(c) . These sigans will be
routinely updated to reflect current conditions. Surveys of high
radiation areas will be performed and results recorded as above.
Zach entrance to a high radiation area will be equipped with
audible and/or visible alaras in accordance with
10CPR20. 203 (c) (2) (ii) or controlled in accordance with
10CPR20.203 (c) (2) (i) or (iii).

In lieu of the above comtrols, high radiation areas in vhich the
intensity of radiation is greater than 100 area‘/hr. but less than
1000 arem/hr. may be barricaded and conspicuously posted as high
radiation areas and entries coatrolled by issuance of a Radiation
Vork Permit. 1In addition, areas in which the intensity of
radiation is greater than 1000 arem/hr. will be provided with
locked doors under the adsministrative control of the Shift
Supervisor. Controls utilized at entrances will at all times
perait eqress from high radiation areas. Any individual or group
of individuals peraitted to enter such areas shall be provided
vith or accompanied by one or mscre of the following:

A radiation asonitoring device which continuously indicates the
radiation dose rate in the area.

A radiation nmonitoring device which continuously integrates the
radiation dose rate in the area and alarms vhen a present
integrated dose is received. Entry i1ato such areas with this
monitoring device may be made after the dose rate levels in the
area have been established and personnel have been nade
knowledgeable of thea.

An individual qualified in radiation protection procedures who is

equipped with a radiation dose rate aonitoring device. This
individual shall be responsible for providing positive control
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over the activities within the area and shall pecfors periodic
radiological surveillaace at the frequency specified by Health
Physics Supervision on the Radiation work perait.

Eatrances to radiation areas and high radiation areas will be

posted to reflect the requireament of a Radiation Work Perait
(R¥P) in accordance with liamits specified inm station procedures.

REV. 1 8/78 12.5-21a
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1223:321,1.4__Sugveillance

“hen appropriate, surveillance of work activities will pe
provided to assure a positive control of access and stay time in
radiation areas. Surveillance will be util“zed vhen it is
necessary to assure accurate record of working timse as an
assistance to the work group. In addition, it may be utilized
for tasks involving large numbers of vorkers to assure control at
the staging or entry point. Surveillance may also be provided
for tasks in areas vhere conditions are unstable to assure that
timely instructions to wvorkers are issued.

12:2.321.2 _Admipistgative Comtrols
12:323:122.1__Training

As specified in Subsection 12.5.3.7 personnel allowed unescorted
restricted area access vill receive Health Physics and related
training in accordance with 10CPR19. 12. During this training,
the individual responsibility of utilizing proper Health Physics
procedures in radiation areas vwill be emphasized. The methods
utilized at Susquehanna SES to control access physically aad
adainistratively vill be reviewed. Supervisory or other
personnel responsible for the direction of wvorkers may rceceive
additional Health Physics training that will include guidance on
vork planniang, contrzolling access, utilizing shieldiag and
distance, and miniamizing stay time in radiation arceas.

12.32301.2.2__Radiation Work Perajt

The Radiation Work Perait (BWP) systea described in Subsection
12.5.3.2 vwill be iaclemented to adainistratively control access
and stay tise in radiation areas. Work in radiation
contaaination or airborne levels greater than limits specified by
station procedure will require the coampletion and approval of a
RWP. Por personnel or groups vho aust routinely enter specific
dreas as a npecessary part of wvork duties, a Standing Radiatiou
dork Peramit (SRWP) may be issued in accordance with station
procedures. Application for the SRWP will specify the need for
routine entry, and expected occupancy per day, week or amonth.
The SRWP application will receive a survey, reviev and approval
process similar to .hat described in Subsection 12.5.3.2.
Approved SRWP's will specify access and record keeping
reguiresents as wvell as special instructions and saximua stay
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® Ab approved SBWP will pe considered in effect until
itions varrtant a change and will be subject to iamediate
ellation by the Healtn Physics Supervisor Orf designated
rnate. Each SBWP will be revieved on a aonthly basis by a
th Physics represeantative.

'S
-~

22323212423 __Repozring_

The individual responsibility to report, through proper chain of
coamand, any violation of Pederal Regulations or Station
erocedures will pe emphasized during training sessions.
Violation involving potential exposure of personnel to radiation
or radioactive material vwill be reported through appropriate
channels to the Superintendent of Plant or designated alteraate.
Appropriate action will be taken td> prevent recurrence. Any
individual who violates station procedures will be subject to
disciplinary action.

22

A meaber of Health Physics Supervision will periodically observe
activities in RWP areas to reviev the effectiveness of specified
precautioas. Ia addition, a seaber of Health Paysics supervision
may perfora independent measufements of radiation levels to
dSSure tanat areas are properly posted to indicate accurate
reaiings. during these surveys, the reviewer will assure taat
@very feasonable effort has been expended to ainiamize inadvertent
entry 1in radiation areas.

Health Physics procedures to control of access and stay
time in radiation areas Ll times be subiject to review to
iSsSure every Lve effort has been expended
to minimizZe personnel exposure. omaended changes will be
avaluated and, i1f necessary, 2d Change will be forwarded
tarough appropriate review and Channels. Approved
changes Zegquiring retraining forvarded to the Trainaing
Supacrvisor for scheduling and mentation. Health Physics
procedur=2s will be reviewved ann

e
3
A
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12.5. 1.2 Assuring that Occupational Radiation Zxposure (OREZ)
LA _---1;11-§g-55-5Qs-Ai-333&921911-59a;g!gng_iALéééL

To effectively .zplement the COolporate ALARA comamitzent as stated
Ln Section 12.1, a station ALARA Program will pde utilized to
4SSuUre taat activities are perforaed vith the lovest pracrticaple
personnel exposure. PPSEL considers it necessacy to apply tane
basic concepts of ALARA to internal and external exposuce to
Assure proper emphasis on both zodes of potential exposure.
Procedures eaployed to iamplement the program described in tais
section vill be subject to review and revision to assure the
ALARA program 1s responsive to plant conditions.

12.5.3.2.1 ALARA Pracedures Common to External and Internal
A e Exposuge_ _____ e - oo St e o i M e e

12;5;}g2z1;1--1:51§139

Individuals allowed unescorted restricted area access will
receive iealth Physics training as described in Subsection
12.5.3.7. The individual fesponsidility of assuring that
dnnecessary exposure is to be avoided will pe eaphasized during
dealth Physics Training sessioas.

As aporopriate, individuals involved in potentially aign dose
accusulating jobs will receive Pre=-job trainiang in ezposure
reduction techaoigues and controls applicable to the specific job.

lzz5L1331112-_ﬁﬁﬂl§1x2!-!Qil_gﬁillﬁ

1
\
\
|
Where radiation dose fates, anticipated accuaulated exposures, }
airborcne concentrations, Or contasination levels exceed limiss |
specified by station procedures, a Radiation Work Perait (aWp)

will be initiated, coapleted and approved prior to comamencement

of scheduled wvork. A3 a al0imum, sStation procedures will 3pecity

that scheduled work in Zone IV or bigher (greater thaa 15

aRea/ar.) will zequize -~oapletion of a RWP.

Healtn Physics will evaluate the radiological conditioas
associated with the work to be perforazed. Based upon evaluation
of proposed work and surveys, Healzn Physics will specify the
appropriate protective clothing/devices, CesSpLLatory protective
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equipaseat, dosimet:y, special samples, surveys, procedures,
precautions to be taken, and expiration date

The RWP will be evaluated to assure the vork will be perforaed
froa an ALARA approach. As appropriate, the evaluation will
include reviev of proposed special tools, reamote handling
devices, access and communications needs, a1niaum Fanpower
requireaments, and vork which may be perforamed outside of the RWP
area to increase job efficiency and reduce personnel exposuges.
Potential incidents such as fires, 3pills, and equipment failure
vill be evaluated and proper response action discussed with
radiation vorkers, vhen applicable. Por high dose accuaulating
work, oo oreplaoning will include Man-Rea estisates, coaspacison
with 3similar jobs, estaolishing exposure goals, and simulated dry
fun, as appropriate, to increase joo efficiency.

Radiological engineering coatrols will be used, when applicabnle,
to ainiasize personnel exposures aad prevent the 3spread of
contaamination and/or inhalation/injestion of radiocactive
msatarial. Controls such as flusaing of -aaxks and lines, use of
temporacy saielding, use of proper ventilation and purging, and
properly filtered temporary exhaust will be considered. In
addition, other effective methods of reducing san-rem exposures
and poteantial intake 2f radioactive material vill be considered.
When airborne concentrations caanot be reduced below station
limits, the use of respiratory protective devices will pe
consideread.

The RWP will be approved and signed by the Health Physics
Supervisor or designated alternate PrLior to commencement Of WwOrk.
RWP iaplementing process will be detailed in Station procedures.

A meaber of Health Physics supervision will selectively review
completei and returned 3WP's. Selection, on a variety of bases,
of those RWP's which should receive a pOosSt operation evaluation
¥ill pe azade. Arrangements will be sade, when necessary, to hold
a de-driefing sessioa with tne responsible supervisor and/oc
workers. De-briefing and RBWP review will be conducted vhen
unexpected airporne coancentrations, high macrem exposures or
high individual exposures are encouantered. De-briefing will
emphasize and analyze probleas or difficulties encountered during
performance of work. Alternative work aethods will be discussed
and if iaprovements are practicable, the responsible supervisor
will initiate the teviev, approval and iaplementation process.

12.5-25
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12. 2';1..1;1;1--!&:5-59h3§ﬂ1n§

Use of the dadiation Work Perait Systes descrived in the previous
section will establish a data base froa which supervisocy staff
will be able to efficiently schedule vorkers. dealth Paysics
“1ll orovide reports to Supervisors that will iadicate cuzcent
individual exposure status to assist 1n work scneduling andg
4Ssure individual exposurec are mialimized.

12;Sz3;£;1;e--ﬂsegzsing-ﬁzauxsgnenss

Activities perfocrmed uander an approved Radiation Work Perai: aust
be carried out in accordance with the provisions of the RWP.
Violation of RWP requirements will pe reported to Health Physics
and aopropriate supervision. RW4P violations that cause or
threaten to cause unnecessary Personnel exposur= may result ia
i1isciplinary measures.

12292322.1.3__Iuternal Progras 3eviews

In an eftort to provide amore efficiens methods of cont:ol,
evaluation, and reporting, a aseaber of Healtn Physics supervision
wvill coniuct reviews of tae BWP Program and procedures utilized
to ainimize personnel exposure. esults of internal reviews will
be Teported to appropriate levels of station management and the
ALARA Review Committee. In addition, the Healta Physics Jroup
will perfora special raviews or studies requested by corporate
committees to assist management ian assuring taat all aspects of
the ALARA program ace iaplemented.

12232322.1.0__Exposuce_Goals

On major dose accumulating job functions, total man-rea and/or
aan-MPC-aours (man-hours x ratio of measured airborne
concentration to Maxiaum Permissindle Concentration), exposure
Joals ~ay be established prior to commenceaent 0f scheduled work.
A general goal will be based on the lowest dose commitaent
recorded on jobs of similar nature. A general jJoal of equaling
Oor bettering the lovest total worktime expended on jobs of
sisilar nature may be utilized when airborne coancentratioas or
dose rates are unpredictable or Subject to varidations. These
qeneral goals may be aodified if wock tasks are not identical or
estisated 1f there 15 no available aistorical data. Significant

12.5=26
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deviations above established goals will be investigated by Health
Physics and/or the responsible supervisor. Methods to Laprove
pecrformance on future jobs will be investigatei and iaplemented,
1f aporopriate.

12032 322.1.7__Job_Pre-planning

doen applicable, tasks to be perforamed under the provisions of a
Radiation Work Perait will be pre-planned. The responsiple
Superviso: will assure that individuals 3elaected to perfora the
task are faamiliar with the appropriate procedures to bde eaployed.
Supervision will also assure that, when applicaple, a tool list
to i1nclude special tools that will reduce exposuces is coapleted
and revieved. When practicable, the responsible supetrvisor ill
observe dry-run procedure performance. This training may be
observed by a Health Physics cepcresenta*ive to sake tige study
Tecordis as an aid i1n 2stimation of exposure or worktiase joals.
Soecial 2amphasis will be placed oan 1job pre=-planning for work in
high radiation areas o maximize the use of teaporary saielding
and distance and minimize the work time.

12:32322.1.3__dogker's Recommsndatians

An informal mechanisa of soliciting worker's recommendatioas for
iaproveaent of job efficiency will be utilized to evaluate
alteraative vork metnods. Supervisors will encourage wvorxers to
present altarnatives that will reduce wvork time in radiation
areas and airborne concentrations. Responsible supervisors may
consult vith Health Physics during or following evaluation of a
recomamended change to assure that individual and jroup e Lposures
vi1ll not be adversely atfected. Changes in methods or equipaent
that are anticipated to improve efficiency and reduce exposure
will be revieved, approved and iaplemented in accordance #ith
station procedures.

12.3.322:2__External ALARA

122%:3:22.2.1__Dosiseter Evaluations

Each RWP issued to peramit work or entry in a radiation field will
tequire each vorker to wear at leas: one pockat dosimeter. Time
and cxposure record log sneets will be posted with the =2adiation
dork Permit near the general work lLocation. The dosimeter log

12.5=27



SSES-PSAR

sheats will be reviewed and fuoning totals will ve updated. The
tesponsiole individual will assure tequired data is properly
tecorded and will forward the final dosiameter 1og sheets and the
completed BWP o Health Panysics follovwing work completion.

llgig);&;Z;Z--QALSIQELliELQQ.QI.Exaaiﬁisi-

gxposures incucred on BWP tasks “1ll De categorized by type of
vorkecr(s), vork group, and job function. To facilitate collation
of iata, scheduled work functions will be coded and eatered on
the Radiation Work Perait, wvhen applicable. 1In addicion, plant
Systea codes will be developed for RWP use. Wbenever
applicable, the eguipaent component nuaber will also be cecocded
on the RW¥P. This system will allov an exposure history data base
t0 De collected by 2quipment, systeam, and vork function, and taus
Permit supervisors and Health Physics personnel access o
definitive records when planaing % 4P tasks.

12:3. J;Z;Z;J--EQRE-IH €_Zvaluatioa

Recordiag entry and exit tiames wvill allow total man nours spent
on particular tasks to be tabulated. Under favorable conditions,
4 Comparison of exposure rate aultiplied by msan nours expended
and seasured dosimeter individual or group totals may be made to
AsSsure proper data entry and verify that no significaat exposure
rate changes occurred. The pan hours expended will also be used
4s a data base to assist Supervisory staff in planning vorx of
similar nature.

12g5x}gZ;2;5--5295151-Aliﬂ!i_snﬁ.ln§553129&§

The use of special alaramss and instruzents vill be evaluated.
Alarmed timers may be used to ¥aran Yorkers they are approachiug
the saxiaua allowvable work tise. Resote radiation mopitors aay
be 1nstalled in the general YOork area to allov readouts in lover
radiation areas. Partable Survey instruments may be placed in
the work area to allow vorkers to aonitor changes in exposure
fate. Radiation rate metars and inteqrating devices with audible
pre-sat alarams may be used to warn vorkers of upexpected
radiation levels or dose accuaulation.

12.5-28
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12232322.2.3__Iemporagy_Shielding

Juringd the planning phase of R’WP YOIk, Supervision will evaluate
the use of temporary shielding. Care will pe taken to assure
that 1nstallation and remsoval of snielding will not cause larger
@san-rem total 2xposures than expected without its use. Eve.y
reasonable effort will be made =0 utilize temporary shieldiag,
such as lead blankets, that cam pe Juickly installed oo initial
entry and easily removed upon exit.

12:32322.2.8__Special Tools and Apparatus

Every reasonable effort will be expended to assure special or
modified tools are available for specific tasks. Availaole tools
that wvill significantly reduce stay time in radiation areas and
maxiaize distance from radioactive sources will be i1ncluded on
job procedure tool lists. Appropriate superviso.s will ceview
tasks to identify procedures that may be iaproved by
modifications or replacement of tools and/or apparatus.

1315&3;2&242.-!2123!3-39&5.32!13!

Health Physics personnel will review radiation surveys to
identify areas not normally meeting RWP criteria. These areas
will be studied to locate those of the highest occupancy
frequency and/or duration of stay time. Health Physics amay msake
recomamendations pertaining to shielding or occupancy liaits.
These recommendations will be iaplemented vhenever practicaole to
AsSSure taat the exposures incurred 1n low dose rate areas are as
low as reasonaply achievable.

12232 32222.3__Administgative Limits

Adainistrative liaits will be imspleaented by station proceduces
to maintain personnel exposures ALARA vwith respect to Pederal
Limits. Station exposure liamits ®ay be exceeded only after
approval of the Healtn Physics Supervisor, ocr designated
alternate. Unapproved exposure exceeding station liaits will pe
investigated by Health Physics to i1dentify causes and establish
methods to prevent recurrence.

1&.5-29
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12‘5;1;2;1;1--zasingg:1&9.99&&29&5

Minisizing airborne concentrations by utilizing practicable
engineering or physical controls will assure taat occupatiomal
exposures are as low as Ceasonaoly achievable. Airborne
concentrations will be minimized DY appropriate use of
coatainment technigues, teaporary exhaust aechanisms, and review
of air flow patterns and velocities. Contzol and evaluation of
airbocrne radioactivity is described in Subsection 12.5.3.5.

12;5‘};2;3;2--Bsses£4s9:1.219339&19&

Whea engineering controls are not practicabnle,
respiratory protection will be evaluated,

may be utilized to ainimize the intake of r
The respiratory orotection fitting and trai

described 1ia Subsection 12.5.3.5.

the use of
Respiratory protection
adiocactive material.
ning prograam is

12‘i‘};2.1;1--233.!9;&.Aix.i&xz:xi

When RBRWP regquests indicate that work is tequired in airborne
radiocactive material concentrations, appropriate ai1r saamples will
be taken. These saaples will normally be of Short-teram, high
volumse nature in order to obtain representative data in the
shortest period of tige. Aoy area that is posted as an Airborne
Radioactivity Area will be saampled and analyzed prior to
Commenceaent of scheduled vork. Whenever practicaple, surveyors
will utilize respiratory protection and/or remote air Saaplers to
minimize their exposures. When existing airborne radiocactive
materials are not specifically identified, the MPC (Maxiaunm
Peraissible Concentration) for unidentified alpha and/or beta-
Jamma materials will be used for scheduliag, criteria for

respiratory protection, aad calculations of anticipated 1PC-hours
of exposure.

12;5:312;jg!--ﬁ!!Siﬂl-‘iﬂ.ﬁl!ﬂl139

When applicable, air Samples wvill pe taken with portable
breathing zone (BZ) air samplers equipped with appropriate filter
media ducing work in actual or poteatial airborn radioacrtivity
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areas. The data froa analyses of tnese air saaples will be used
to assist i1n future job planning and demonstrate that exposures
0 aircborne materiil are as low as ceasonably achievable. When
portable BZ saaplers are not practicable, teaporary air saamsplers
located close to the breathing zone of vorkers may be utilized.

182323.2.3.5__Routine Air Saspling

Continuous air momitors wvill be placed 1in representative areas to
sa@ople those locations where airborne concentrations may be
qenerated. These saaple~s will be periodically checked to verify
oroper function and assure that unexpected aiLcboine
conceatrations are detected at the 2arliest POssible time. The
air sampling program is descrioped in Subsection 12.5.3.5.

12232:322.3.8__Conzzol of Absorption_ nd_Ingestion

dhen work is scheduled on 2quipment or Systeas that contaialed or
@ay contain radioactive liguids, every reasonaole efforc to
prevent skin contact e¢ith radiocactive solutions will be expended.
Iteas such as plastic suits, rubber gloves aad/or gauntlets, high
cubber boots, face saields and hoods ma, be utilized as
Appropriate to the task to be completed.

Ingestion of radicactive msaterials will be ainimized Dy assuzing
that adeguate protective equipment 13 properly vorn, reamcved,
stored, laundered and surveyed. These physical controls ian
conjunction with administrative requiremeats aad trainiag in the
areas of self-survey, prohibition of eating aad smoking 1in
contaainated areas and, decontaminaction techaoigques will assure
that potential ingestion of radiocactive material 1s ainiaized.

J2;5;l;Zz}gZ--QﬂnSEQl-9&-AIQ&-Q&Q.&QRLE!QQ&-Q92&&!124&12Q-LQ!Qlé

Contaainated areas and equipment will be decontamindzed to is low
i1 level, as practicaole. Special eaphasis vill pe placed oan
iteas that may be inadvertently touchned by personnel and areas
sufficiently contaminated 30 as to pose the potential for an
airdorne concentration. Supervisocy staff <ill be responsible
for assuring that vork areas arce saintained 1n a neat and o:-decly
24dnner. The housekeeping practices emploved #ill facilitate
clean-up and decontamination efforts and thus awvnim.ze personnel
Stay tiae 1o radiation/contamination areas.
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ZXposures to airborne radiocactive asatersial “1ll be tabulated to
a1d in work planning and demconstrate the effectiveness of the
internal ALARA prograa. Air Saaple results i1n teras of a
fraction or multiple of tae Maxiaum permissible concentration
(MPC) for identified >r unidentified isotopes aultiplied by the
YOCK times #ill perait a tunning taoulation of individual and
gqroup MPC-hour exposures. "hen respiratory protection is
2aploved, appropriate reductions of intake will be based oa
recommended protection factors. Subsection 12.5.).5 describes
the respiratory protection prograa.

123513;2;J;2--54!&“1ii[iii!!.il!&ii

To ainimize potential intake of Talioactive material in excess of
Federal liaits, station limits will be estaolisned. Airborne
2Xposure or intak2 1in excess of these lizits may require work
restriction, use of tespiratory pratection, or special ia-vivo or
biocassay studies.

12;5;3;}.-Ridii&ign-§!£!£1§

The Health Physics prograam will utilize a comprehensive systeam of
radiation surveys to document plant radiological conditions and
1dentify sources of radiation that contribute to occupational
radiation exposure. The radiation Survey prograa will be subject
to 2valuation by Health Physics Supervision to assure rhatc
necessary data is collected while @:posures to surveyors 4are as
low as reasonably achievable.

12;5;3;1;1--Bniiasxgn-§unzsx.fxggzaa.sgnsigls

12.5.3.3.1.1__Record Review

A m2aper of Health Physics supervision will review radiation
Survey records to assure that adequate readings are taken anad
properly recorded. If a need for additional Jdata is noted,
supervision will assure that such readings or supplemental
surveys are taken and recorded. Ia addition, supervision will
teviev data to assure that unwarraated feadings that contribute
to time spent in cadiation areas are not taken. If appropriate,
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" Physics supervisioan will assure tnat

"3
Qo
“-

re proper performance of job duties by surveyors, a aeamber
th Physics supervision will perfora independent revievws
may iraclude physical measurement of radiation levels in
previously survevyed. Review data will be compared with
Yy records and posting of warning signs. The reviewver may
DANY SUCLVeyors to observe and verify proper survey
Deviations from approved Health Paysics pro
crepancies in radiation measucrements will be inves
and results reported to tae Health Physics Supervisor or
designated alternate. Appropriate corrective aeasures vi
taken to preveant recurrence.
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Every redsonable affort will be expended to assure that
occupational radiation exposure to surveyors 13 maintaianed as

4S re4sS0napoiy achievable consistent with providing sufficlient
survey Jdata required for ainimizing total plant exposures.
Survevors' radiation exposure will pe tabulated ¢

with the ALARA program described in Subsection

Physics personnel wvill be issued appropriate dosimetry to be worn
during radiation survey wvork. 8egqinning and ending dosimetar
reaiings vwill be recorded. Individual exposures lancurred during
the survey may be revieved and compared with previous surveyor
exposures. This dosimeter data will be updated to reflect group
man-rem 2xposures incurred during radiation survey wocCK.
Apalvses of exposures incurred duriag survey wvwork will allow
investigation and iamplementation of methods o control and
minimize radiation exposure of survevor personnel.

12020 3ed:1.4 dEVeyorl

Every redsonable etfort wi'l be made S35 that surveyos
2xposure 1s evenly distributed b d0CKk nt scheduling and
rotation of Health Physics personnel. ; otation will allow
comparison of surveyor performance, minimize iadividual
2xposures, and assure maintenance of familiarity with all 4areas
of the plant.
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Training of radiation vorkers will aid in the reduy

ction of aan-
a0urs expended in radiation tielids. All station personnel
®quiring Level II Health Physics tfaining as described in
Subsection 12.5.3.7 will teceive training in the types orf
radiation and msethods of letection, self-survey and radiaction

rate survey. This training will include 11,1
Survey technigues, data evaluation and sp2cial iastruaeat
oberation. Retraining of station Rersonnel requiring Level II
Health Physics +¢r ining will ioclude the areas of radiation
Survey techniques and procedures.

radiation area

iealth Pavysics personael w1ll receive formal and on-tha~ jobo
trainiog in survey technigues pri L to fuel load at Susquehanna
SES. Special emphasis will be directed toward AsSsuring that
efficient high radiation afea survey technigues are exercised b}
Health Physics personnel. laproaptu training sessions will be
aeld as useeded to assure State-of~tne-art underst aa‘n or
laproved performance in areas where Levievs have i1ndicated the
need for aduitional training.

Training sessions will eaphasize the Lmoot’ance ot lectya
necessary data vhile exercising tae factors of time, distaac
shielding to miniaize OCcupational exposures.

dealta Physics procedures vill descrihe the lastsument type(s) to
De utilized during radiation survey wvork. The surveycr will be
fequired to enter instrument descriprion (3) and Ltaentification
numberc (s) on survey foras. Prior to perforazag - radiation
Survey, the surveyor will check the caiibration ..tatus of the
portapnle instrument (s) selected for use to

CO asSsure "ot more than ‘
three moanths have elapsed since the last calibration. The %
lnstrument selected will ne checxed for pattery strength, if
applicable, aud, in a reproducibnle Jeometry, at least oae scale's
fesponse to known check Source(s) vill be verifiea. istruments
overdue for calibration will not be used for tadiatizin sucvey
vYOorK. Personnel will be instZucted to report lastrumenctation
Susvected to be malfy dnctioning. A properly checked replacement

O 2quivalent survey lastTument will be ut

~



«4._80ucine Radiation Area sSurvey

area on site found to produce a radiation
an individaual could receive S area in any
in any consecutive days v1ll be
diation 10 accordance <41itn
fort will be made
he "Caution Radi
411l be updated to
Whenever practicable,
1l and maximua radiation 1
l conditions regquired ¢
diation areas vwill normally
13 s3urveyed once per veek. 3 Subject to variatrions
radiation levels or of occupancy may be
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Areas in aad around the Contralled Zone got coasidered potential
radiation areas will be selectively Surveved to establish that
@very reasonable effort has been made to keep aeasurabnle
radiation levels as low A4S reasonaply achievable. Portable
instrument Surveys will be performed so as to assure a
feplesentative puaber of non-radiation areas are Surveyed once
Per aonth. Areas subject to Sigqaificant change or var.ation will
be surveyed on a aore frequent basis as dppropriate. Aay area,
dot previously noted, taat is found to be a fadiation area will
be proaptly posted vith a "Caution Radiation Area" siga and
reported to Health Physics Supervision. If the radiation dose
rate cannot be elisinated, every reasonable effort vill ve made
tOo miniamize the dose rate and iuadvertent entry. The area will
be placed on the radiation area Survey routine.

Areas within Susquehanna SEBES security fence uot Covered by
portanble instrument Survey programs will be selectively aoni tored
by 4rea TLD's to document integrated éXposures. Area TLD's will
normally be changed and evaluated on a monthly basis.

12.5;3;1;2‘i-_xsﬂis;xon.lgxx_zsxnzs-sgxxsxs

considerations. Special instructions may be developed or
iaproaptuy trfaining performed to dsSsure that necessary data is
collected in the ainimum of tiae.

11‘5;};};Z;ﬁ-.iﬂsslil-Biilﬂ&iﬂﬂ.iﬂi!:!i

Special -adiation Surveys will be performed 4S5 requested by
operatiang groups, fequlatory agencies, or corporate committees.
These survey C2quests will be coordinated by Health Physics
Supervision to assure the need for the Survey justifies
CCcupational exposure Of surveyors. A aemder of Health Physics
Supervision may draf: Special instructions for performance of tne
survey and/or perfora iaprompty training sessions with sSurve yors.
Eadhasis will be placed on assuring that hecessary data is
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collected in the ainiauam of tiae. Individual and man-ren
@xposure incurred during special surveys will Dpe logged by job
function, equipment and/or systea.

12232323227 _Unit 2 Construction Surveys

During the start-up/operation phase of Unit 1 and the
construction phase of Unit 2, routinely occupied areas 1ia the
proxiaity of Unit 1 will be surveyed on a veekly basis with
portaple Lnstrumentation. Any area fouad to contain a dose rate
such that i1f an individual vere coatinuously present he would
teceive a dose in excess of 100 areas in aay seven consecutive
days due to the operation of Uait 1 will be reported to Health
Physics supervision. Special shielding, parricading or access
control say be emploved to elisinate or aminiaize the potential
for personnel exposure. If such areas are identified, portaole
lastrument survey freguency may be increased depending on
potential for occupancy and degree of access control exercised.

[n addition to portaple instrument Surveys a program of acea TLD
aonitors will be used to supplement and verify instrument
findings. These TLD's will be placed in representative locations
of routionely occupied arcas near Uanit 1 and vill normally be
changed on 4 wveekly basis. An investigation will be perforaed
if, afte? natural background subtraction, adamiaistrative liaits
have been exceeded. Health Physics supervision will assure that
areas monitored are representative of construction activities 1iu
progress.

122323.3.2.3__Radiation_Suzvey Recocds

Radiation surveys performed at Susquehanna SES will be documented
in accordance with approved statiom procedures. A meaber of
Health Physics supecrvision vwill review the record (s) coapleted by
surveyors to assure proper data entry. The reviewer will initial
and date the record and forvard it for persaneat filing.

1243.3.4__Contamination_Survey Procedures_

A systea of contamination evaluation will be utilized to miniaize
the spread of radioactive material. Evaluation of personnel,
equipaent and surface contamination will also be made to
demonstrate the efficiency of engineering and procedural
controls. In addition, the contamination survey prograas will be
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evaluated to assure that SUrveyor exposures are as lowv as
reasonaoly achievable.

12:3.3.4.1 _Persoannel Contasmjnation Surveys

Evaluation of exposures due to personnel contaaination will be
conducted in accordance vwith Subsection 1259:3.6.

12:3.3.8.1.1_ _Prisker Survey

G-M personnel friskers will be placed in strateqgic locations
within the controlled zone. Every effort will be made to locate
these instruments in as low a radiation background area as
possible in corder to maxiamize sensitivity. Personnel will be
trained in the use of the instrument(s) and interpretation of the
readings.

In the event of frisker malfunction, personnel will be Tequired
to notify dealth Physics. Audible or visible alarm: will be pre-
Set at a suitable poiat above background to ainiamize spurious
alacres and maximize sensitivity. Liaits will be conspicuously
posted for instruments vithout automatic alaras.

Personuel contamination causing frisker alarm will require
notification of Health Physics. Health Physics will take
appropridate actions to ainimize further spread of contaaipation,
and direct appropriate decontamination of affected areas and
persongpel.

dhen personnel contamination is noted, a Health Physics
investigation appropriate to the incident will be performed. A
contamination incident found to have caused an intake of
radioactive material will be proaptly reported to appropriate
supervision. Whea applicable, recomssended methods to prevent
recurrence vwill be forwvarded to the Superintendent of Plaat for
concurrence and implementation by ais directive.

12:3:3.4.1.2 _Nasal Swab

Nasal svabbing proceducres will be iaplemented as requested oy

Health Physics or vhen contamination exceeding station limits is
detected on facial areas to qualitatively deteraine if inhalation
of radioactive material occurred. dealth Physics personnel will
evaluate the swab as soon as practicable. Pindings in excess of
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station limits will require nas.l clearance, shover and scrub-
down, a wvhole body count and/or bioassay, and a documented
investigation and evaluation.

12.5.3.4. }__Ingestion Procedures

If ccntamination is Jetected in or on the mouth, a showver and
scrubdown and a vhole body count will be perforsed. Pecal and/or
urine collection may be initiated to aore accurately deteraine
ingested amsounts. All cases of ingestion will be investigated,
evaluated, documented and teported to appropriate supervision and

the Superintendent of Plant, and appropriate corrective aeasures
vill be taken.

12.5,},0,1,4__ggggd, Cut, Abrasion Surveys

To control inadvertent entry of radioactive material in vounds,
cuts or abrasions, individuals vill be responsible fer bringing
such matters to the attention of supervisors and/or Health

Physics prior to work commenceaent. Supervisory personnel will

are properly protected prior to YOrk coamencement. Open wounds
that cannot be adequately sealed will he sufficient grounds to
restrict the vorker froa Contamination wvork.

Any injury that may have caused contamination of a wound will
require the worker to ismediately exit the work area and report
-the iagcident to Health Physics and appropriate supervision. The
wound will be flushed and surveyed with portable instrumentation.
If contamination is detected in the wound, the Shift Sapervisor
@ay initiate the Susguehanna S25 Emergency Plan in accordance
vith vritten Eaergency Plan Implemeating Procedures. If injury
is sufficieat to prevent the worker froa aoving or exiting the
area, the Shift Supervisor will be ismediately motified and the
E@ergency Plan will be initiated, if dppropriate. Appropriate
vhole body counts and/or biocassays will be taken following any
needed medical treataent.
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Moveaent of equipment fros a contamination zone will require
notification of Health Physics personnel. Pixed and removable
contamination levels will be evaluated as appropriate and a
Clearance for removal will be issued in accordance wvith station
procedures.

Routinely used tools 2ay be permanently marked to indicate they
are contaminated and will normally be stored inside well marked
contamination areas. Repair or use outside contamination zones
vill require Health Physics approval. Persanently marked tools
will be surveyed by Health Physics personnel as necessary and at
the request of the appropriate supervisor. Contaminated iteas
that cannot practicably be decontamipated vill be covered with
plastic or other material and appropriately posted.

12;5g}gﬂgzgz..Rs:nsnsl-xssn_inxzsxs

Change~out procedures will require that individuals leaving a
contamination zone perfors surveys of personal itees that aay
have become contaminated during work. Itemss such as dosiaeters,
TLD or badge holders, pens and pencils, will be scanned with a G-
M frisker. Contamination noted on Such iteas will be reported to
Health Physics personnel. Adéicional sorveys will be performed
and the iteas decontamsinated or discarded as radiocactive vaste as
appropriate.,

12:3.3.4.2.3 Protective Clothing Surveys

Beusable protective clothing and shoe covers used in
contaaination zones vill be collected in recepticles at step-off
areas and sent for laundering/decontamination. If clothing is
cleaned at Station laundry facilities it ¥ill be removed froa
containers, sorted in an exhausted area of the laundry aand
scanned with a G-M detector to locate highly contaminated iteas
that msay require =eparate decoatamination or disposal. Pollowing
vashing and dryin , clothing ¥vill be re-surveyed to assure that
iteas are vithin station limits. BRecords of the range of survey
results before and after laundering will be asaintained. Every
reasonable effort will be expended to assure taat clothing 1s
maintained at as lowv a contamination level as practicable.
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Protective clothing that is shipped off site for laundering will
be prepared for shipmsent and labeled in accordance with
applicable u.s. Departaseat of Transportation (USDOT) regqgulations.

instrusents to assure that residaal contamination levels are less
than applicable station liaits. Records of survey results will
be maintained for each shipment.

12.5.3.4.2.4 i ! ice S e

Respiratory protect: 7e sasks will be checked for contamination
prior to cleaning av.d4 disinfection, Polloving decontaaination
and cleaaing, masks “ill be checked for removable and fixed
contamination levels prior to disinfection, storage and/or
reissue., Survey results will be recorded.

Exterior surfaces of other protective devices, such as supplied
air hoods and suits, self contained breathing apparatus and
hoses, vwill be checked for contamination levels following job
Completion. Iteas other than face pieces that will routinely be
reused in contamination zones may be bagged amd labeled to
teflect the latest survey findings.

12.3.3.8.2.5 Pixed Equipment Surveys

Boutinely accessible plant equipment that Bay becone
inadvertently contaainated ¥ill be spot checked to assure iteas
are less than appropriate station liaits. Pixed equipment of
this category found to exceed removable contamination limits will
be wiped down and resurveyed. If decontamination efforts are not
successful or if the itea is Prone to recurreat contamination it
will be posted as "Contaminated”. An equipment contaamination
list will be tabulated to assure iteas in this category are
resucrveyed. If an item is found not to be a recurrent
contamination problem it will be resoved from the survey list.

A representative nusber of Ssears vill be takem on iteas such as

door knobs and stair railings, to assure that other controls
exercised are @inimiz.ing the spread of cootamination.
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12.5.3.4.2.6 Surveys Involving Receipt/Shipment of Radioactive

--Haterial

The security staff will be instructed to notify the Health
Physics Supervisor or designated alternate upon arrival of
shipments in excess of "Type A" gquantities at the site. Shipping
contaipers will be monitored for radiatiom and/or contaaination
in accordance with 10CPR20.205. Whenever practicable, the
container will be moanitored prior to removal froa the vehicle.

If removable contaaination or radiation levels are found to
exceed the limits of 10CPR20.205, tae Superintendent of Plant or
designated alternate will notify the final delivering carrier and
the Nuclear Regulatory Cosamission (NRC) Inspection and
Eaforcesent Regional Office.

when applicable, Health Physics Supervision will assure that,
prior to leaving the site, exclusive use transport vehicle
surface contamsination and radiation levels are within limits
specified in 49CPR173.

Station procedures will specify special proceduces and
precautions to be taken when opening packages containing licensed
saterial, including instructioas pertaining to specific types of
shipments normsally received at Susquehanna SES.

Radioactive material will he shipped in accordance with USDOT and
NRC regulatioans. Station procedures will iaplement the
applicable regulations with regard to proper packaging aad
labeling requirements. Appropriate removable contasination and
dose rate surveys will be takem, records completed, and shipaments
labeled accordingly.
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1243.324.3.1__Coptrolled Access Areas

A smear survey prograam will be developed and iaplemented to
aASsSure tnat a representative nuaber of routinely accessible
surface areas vithin the controlled zone are checked for
removaple contamination. Special eaphasis vill be placed on
survey of the clean side of estanlished contamination zone step~-
off areas. Smears will be analyzed on appropriate counting
equipasent and records of results will be maintained ia
disintegrations per ainute (dpa) per 100 sg.ca. If results
indicate removable contamination exceeds station liaits, tae area
will be posted as a contaasination zZone. The area will be
decontasinated and fesurveyved as soon as practicabdle. Area
sigas and pbarriers will be rezoved when surveys indicate that
removaple contaamination is below station liaits.

In representative areas wvhere Jamma background peramits, surveys
vill be performed with portable detectors to establish the level
of fixed contaaination on norsally occupied controlled zone
surfaces. A fixed contaaination Survey will be perforaed prior
to any sanding, chipping, welding, grinding and sawiug, of
poteatially contaminated Coatrolled Zone surfaces.

12.3:3.8.3.2_ _Non-Controlled Zone Areas

Occupied plant areas outside the controlled zone will be surveyed
O assure that a representative nuaber of floor surfaces are
checkad for removable contasination. The exit areas froa the
controlled zome will receive special emphasis to minimize the
spread of contamination. Saear survey, analyses and record
Keeping techniques will be as described above. Non-controlled
zZone areas found to have reaovable contamination levels exceeding
station liaits will pe decontasinated and resurveyed.

12452 32423.3__Special_Area Surveys

Lunch room facilities and vending msachine areas frequented by
controlled zone vorkers will be checked for removable
contaaination. Stoves, benches, taole tops, and floor surfaces
vill Dpe representatively smeared to assure ainimal contaamination
in eating areas. Removable contamination in excess of non-
controlled zone liaits will be teported to Health Physics or
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Shift Supervision and the area will be restricted from further
use until decontaminated. Special emsphasis will be placed on
@ating or cooking surfaces to assuce that these iteas are as far
belov nomn-controlled zone liaits as reasonably achievabnle.

Other specific areas will be checked for reamovable contamination
to demonstrate the effectiveness of the contamination controls
exercised wvithin controlled zone areas. These areas include:

(1) Entrances to the control rooam and the Control Structure.
(2) The Guard House at the site perimeter.

(3) General floor areas of shover and locker rooa
facilities.

Ploor surfaces in areas that offer a repeated potential for
contamination may bDe maintained as contaaination zones to assure
positive contaaination control. In addition to the routine check
outside step-off areas, a general survey of contamination levels
inside the areas will be perforaed vhenever practicable. Dose
rfates vithin the areas, frequency of accupancy, past survey
results, and actual need for such Surveys will be evaluated by
Health Physics supervision when selecting established
contiaination zones to be surveyed. When area dose rates perait,
e@very reasonable effort will be expended to mainiaize
contasination levels.

12‘5.J;&;lxi-_Lnnlgnsnsa;ign‘_ﬁszxgz‘.nsd-ign9:&129.2:39&1935

Contaaination liaits, gemeral survey locations and survey
frequencies vill be specified 1D station Health Physics
Procedures. Procedures will be Subject to reviewv by Health
Phv¥sics Supervision to assure coataaination s rvey iazplementation
1s responsive *o plant status.

A meaber of Health Physics Supervision vill review records of
contaaination survey results +o assure proper coapletion aad
adegquate survey. In the event of contaamination in excess of
station lisits, a meaber of Health Physics Supervision vill be
tesponsible for assucing that corrective measures are iaplemented
and that further reports through appropriate channels are
initiated 1f required.
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Every reasonable effort will be expended to assure that material
released as airborme conceatrations within the plant is
minimsized. A sampling and analysis program will be utilized to
detcraine airborne concentrations in representative nuabers of
routinely occupied areas. These routine aeasurements as well as
special surveys, respiratory protection procedures and
adasin.strative procedures will be iaplexzented to miniaize

airborne contamination and the potential iatake of radioactive
saterial.

12.5.3.5.1_ Physical Controls
12:5.3.5.3.1__Air Plow Patteras

A survey program for determining air flow patterns within the
controlled zone will be iaplemented prior to Oanit 1 fuel load.
After Unit 1 fuel load these surveys will be periodically
performed to demonstrate that air flow patterns are toward areas
of higher actual, or expected, airborne concentrations., Affected
areas will be re-surveyed following ventilation modifications to
assure proper air aovement. Appropriate measures will be taken
if flov patterns are found to be unacceptable,

12:5.3.5.1.2 Contamination Confinesment

Contaminated items will be properly confined to prevent
inadvertent airborne contasination. Such items will be sealed in
appropriate material or stored in ventilated areas whenever
practicable. #hen necessary, alternatives such as temporary
teats or enclosures, storage in rocas or areas where air sovezment
1s avay from occupied areas, ocr wvetting of the itea aay be
utilized to ainimize airborne concentratioans. C.ntaminated trash
wvill be sealed in plastic prior to disposal vheraever practicable.
Fvery reasonadle effort will be made to assure that contaainated
trash recepticals are closed vhen not in use.
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12.5:.3.5.1.3 Air Bxhaust

Exhaust of areas or items vhere airborne concentrations aay be
generated will be employed vhenever practicable. Contaminated
laundry sorting areas, trash compactors, fume hoods, and saspling
stations are typical locations where air exhaust will be
utilized. Exhaust flow rates or face velocities on such
equipment will be verified periodically and after ventilation
aodifications to assure proper function. Iteas that may contain
highly contaminated materials such as trash compactors or high
level fume hoods will be equipped wvith a visual indicator or
alara to varn individuals upon loss of exhaust flow. Portable
exhaust fans will be directly discharged to building exhaust
vhenever practicable. #When discharge to building exhaust is not
practicable the portable exhaust fan will be filtered to asiniaize
airborne concentrations.

12.5.3.5.1.4__Posting and Locking

Accessible areas containing airborne concentrations exceeding the
liaits specified in 10CPR20.203 will be posted with a "Caution =
Airborne Radioactivity Area” sign. #Whenever practicable, access
points to such areas will be locked or barricaded to reduce the
risk of inadvertent entry.

12:5.3.5.2 Adainistrative Contgols
12.5.3.5.2.1 Health Physics Review

All posted airborne radiocactivity areas will be reviewved by a
meaber Health Physics supervision on a quarterly basis. MNethods
to reduce existing airborne concentrations will be forwarded
through appropriate channels for review, approval, and
implementation. During the review, Health Physics Supervision
vill assure that every reasonable effort has been expended tc
reduce the risk of inadvertent entry in airborne radioactivity
areas.

12.5.3.5.2.2_ Health Physics Investigation

¥hen an occurrence produces uausually high airborne
concentrations in occupied areas, Health Physics Supervision will
assure that an investigation appropriate to the incideat is
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coapleted. The first priority will be evaluation and follow=-up
of personnel intake of radioactive material if applicable. The
second portion of i1nvestigation vill emphasize deteraination of
the events leading to the release. Recosmendations to prevent
recurrence will be forvarded through appropriate channels for
ispleaentation.

12232325.2.3__RWP Proceduges

Radiation Work Perait procedures, as described in Subsection
12.5.3.2, #ill be a primary adainistrative contcol of exposure to
airoorne radioactive material. Health Physics review prior to
approval vwill assure trat every reasonable effort is expended to
miniaize the production of, or reduce existing, airborae
concentrations before work coamencement.

1225:.3.5.3__Air Saspling Equipament

A description of the use, calibration methods and frequencies of
specific air sampling equipment utilized at Susquehanna SES is
contained in Subsection 12.5.2.

1223+3.3.4__Airborne Con- atration_Sampling
12;5;115xﬂ;l--ﬁﬂﬂ&iﬂg.iﬂlﬂliﬂs

Routine sampling in selected areas of potential airborne
concentrations will be accoaplished wvith coatinuous air monitors
(CAN) or portable air aonitors. CAM saapling media and detec tor
will be selected as appropriate to the intended use of the
device. CAN's wvill be routinely checked for proper operation.
Abnormal readings or equipment malfunction will be reported
through appropriate channels for investigation and/or repai:c.
Alares, if applicable, will be checked for operability during
source cneck and calibration procedures. Pixed filter devices
vill pe changed on a freguency specified by Health Physics
procedures to assure optiaum saapling tise, meaningful results,
and oroper equipsent operation.
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12:32323.84.2__Special Air Saspling

Records will be msaintained to reflect the reason for the special
surveyvs, device(s) and sampling media used and final resul*ts. The
sajority of special air samples will be taken as result of
Radiation Work Peramit requests and pertinent results will be
recorded thereon.

12:3232.3.5 _Air Sample_Evaluatjon

12.5;};igi;l_-zsxsisulsss.;nisisl_azslns&xgn

A data sheet vill be coapleted to reflect saaple location, date,
starting flowv rate, startiag tizse, saapler and coliection aedia
used, aand collecticn efficiency. At coapletion of saapling, the
date, time, and ending flow rate will be recorded. Air saaple
filters will be counted as soon as practicable following
collection. Results will be recorded on an analysis fora to
reflect counter used, efficiency, counting time, background count
rate, gross saaple count rate, net saaple count rate, and saaple
disintegrations per ainute beta, and/or beta~gaama, and/or alpha.
Sample disinteqrations per ainute divided by collection
efficiency of the media, the nuaber of disintegrations per ainute
per microcurie and the total volume of air sampled will yield the
initial estimate of airborne conceatration.

Prior to Unit 1 fuel load an air saapling program will be
laplemented to obtain a base line of information concerning
naturally occurring radioactive concentrations. This data will
enable development of an average beta to alpha ratio of naturally
occurring airborne emitters. This "First Count Pactor" may be
utilized as an initial) evaluation technique for lov level
particulate air saaples.

12;5;1‘i;5;2--inhaasnens.knxszsnlssg-zzslunnxgns

Every effort will be made to initially evaluate air saaples as
Soon as practicable following collection. In iostances vhere
time delay bpefore analysis in con junction with suspected short
lived i1sotopes is significant, repeated counts may be perforaed
to obtain a decay curve. GZxtrapolation and subtraction
technigues may be used to determine initial amounts and half
lives of component isotopes.
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4nen statistically possible, fixed filter samples may bDe jamxa
scCanned wita a Nal or Ge(Li) detector to identify gamma eaitting
130t opes. dhen this or other specific Analyses are not
Practicaasle, tae MPC for unidentified beta-sazaa emrtters will be
13el for exposure evaluation and procedural cont:zols.

Other evaluations that azay be utilized are beta apsorptioa
Couating, radiochemical separations and analysis, and liguid
scintillation counting.

1€232323.3.3__Gaseous_Evaluarions

AiLroorne radioiodine saamples will normally ve collected oun
charcoal caaister o: cactridges, aand analvyzed on a Nal o:r Ge (Li)
detectoc. Appropriate standard sources 1n reproducible
Jeonetries vill pDe used to obtain efficiency curves for anaiysis
2quipaent. Phot*topeak areas, couuting efficiency aad braacning
£atios for the identified isotope will be utilized %0 calculate
the aasount of jeposit. Collection efficiency and total volume of
saaoled uir will bde iancorporated to calculate aizborne
concentrations.

Airborne tritium saasples will Q0c@ally be collected 1n water
dubolers or dessicant coluamns. Collection and coun%ing
efficiencies and total air volume v1ll be verified and used to
calculate airborne concentrations.

if analvses of restricted area 41C for noble Jases are crequired,
Samole chaabers say bpe andalyzed vitnh Nal or ue (wl) detectors to
Ldentify 1s0topes.

1423.323.0__Bespizatoiy Pzotection

The respiratory protection program will assure that personnel
intake of radioactive material is minimized., The respiratorcy
protection prograam ¢ill not be used in place of practicavle
2ngineering contzols and prudent fadiation safety practices.
Every reasonable eftort will be expended to preveut potantial,
and ainlalze existing, airborne concentrations. when controls are
not praccticable, or conditioans Gnpredictaole, sespiratosy
protaective devices aay oe utilized +o asinimize potential intake
of airporne radioactive material.

The Susguenanna SES Respiratory Protection Proyraam will 2nsuce

that cthe following minimun criteria are aet: éritten staandazd
operatinyg procedures; proper selection of 2quipment, based on the
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hazazl; proper trainiang and instruc=ion of users; proper fit<=ing,
i4se, cleaning, storage, ianspectioa, quality assurance, and
lalntanance of equipment; appropriate surveillance of WOLK 4area
condiitions, coasideration of the degres of eaployee exposure to
stress; requlac inspection and evaluatio. to ieteraine tae
continued program effectiveness; orograa cesponsability vested 1in
one gualified individual and an adequate medical survelllance
PLOJTa@ for respirator users.

12222323.8,1__Tzaining_and Pittiag

The training and fitting program 13 described L2 Subsection
12.5. 3.7‘

12222322284 _dzatton Procedures

The Respirdtcry Protection Progcaa and progran responsioilaty
will oe iaplemented by Health Physics procedures. Applicabple
Healtnh Physics Procedures will include as a ainiamua: description
of eguipment; infocmation f2gacriiag issuance, aalintenaace,
selection, use, and return of equipment; and training tecanigjues.
[nformacion reqarding air saampling and bioassay prograas w#ill be
refarenced. n

12:3232326.3__Selection of Eguipment

The need for respiratory protectiou ¢ill be deteramined by Healtn
PhysiCcs personnel after evaluation of aporopriate engineeI ing
controals. Alrdborne concentratious eill be deteramined Dy aic
3ampling aethods Jescribed in tals section. ’ne hazazl will be
2valuated and applicavle respiratory protection prescrioved ia
accorldance with the RWP evaluation, review, appcoval and

lapleaentation process as described in Subsection 12.5.3.<.

12092 3230294 _1L33ue_224d_Use

For normal eorx situations, respirators vill oe 1ssued after
approval of a Radiation Work Peramit. Individuals® I.D. cardis or
qualification list will be utilized to assuce oaly tae specific
aodels approved for the worker are issued. After lLssuance, the
sorc<er will be responsible for proper use and storage of the
levice. Approved Health Physics procediuces for use, storage and

14.5=30
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Respiratory protection devices will pe routinely ianspected and
tastel after cleaainy and maintenance. The Lnspection «#1ll be
pecformed to detect any damage or defects caused 0y cleaninj or
wvear. Testing vill normally consist of a positive or negative
pressure leak detection test or exposure to a challenge
atmosohere.

[c accordance with station procedures periodic checks of iteas in
3torage will be performed to eansure that the facepiece rubber is
Not taking a set, rubper parts are aot hardenmiang or
deteriorating, sorbent canisters have not exceeded tueir saelf
Lif2, and pbrea*hiag aiz or oxygen cvlinders contain sufficient
pressure.

1225¢323.8.8__Surveillance of sorx_area Conditions

7or vork conditions involving cespicatory protection, aig
3ampling sucveillance will provide an estimate of the potential
Lntak2 or aicborne radioactive materials and fesulting exposuce
>€ tane individual worker, indicate the continuing effectiveuass
nf 2xisting contzols, and warzn of the deterioration of coatrol
2quipment Or operating procedures.

Tae periods of time -espizators ace worn continuously and tae
Jverall ilurations of use will be kept to a siniaum by procedural
controls and work surveillance. dorkers will bpe instructed of
Drovisions to leave areas wvhere .espirator use 43 reguized for
relief Lu case of eguipment malfunction, undue physical or
psychologjical distress, procedural or coammunication failure,
signizicant deterioration of operational coanditions, or any other
condition that might require such relief.

1215;1g2;2;2--E!Alns;xgn_gi_ixgszag-it:sssizsug§§

Resvirator fallures, evidence of respirator leakage, auad
23uioaen: problems eacountered vill be investijated oy Healzn
Paysics. Problems will be solicited fronm CespLLator users durinyg
ACTLVLILLes 3uch a5 plant safety aeetings aand t4alning sessi10ns.
Proposed changes to prevent recurrence of iaprove efticiancy of
tne plograa will be forwarded tnrzough approprsiate channels for
C2view, approval and imolementation.

R@sS0ill4atory prortection will be evaluacted oy Dioassay results
correlated with air sampling results as desc-ioped 10 542s3eCt 10N
12.5.3.0. 2vidence of a rise 1n exposure levels atiripiytaple to
inhalation «ill be Luvestigarted.

14.5=352
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12232323.8.10 Medical Surveillance

Prior to participation in the Susquehanna SES Respiratory
Protection Proqraa, individuals will be evaluated by coapetent
medical personnel “o ensure they are physically and mentally able
t0 vear respirators under anticipated working conditions.

Individuals involved in the respiratory protection prograa will
also be re-evaluated as part of their routine company physical

vitn cespect to physiological and psychological factors affecting
respirator use.

Details of the medical surveillance Program w#ill be specified in
Station Health Physics Procedures.

12‘5;1&m_num-ammm_mum
12;5;135sZ;l-.ﬂl!!llﬂﬂ-ﬂ!&!Siﬁl

Radiocactive material in liquid fora will be stored in sealed or
vented/ exhausted containers vhenever practicable. vhen
containers are opened to ataosphere and jeneration of airbocrne
concentratlons is possible, they will be opened in fume hoods,
exhausted areas, or in locations where air Bovement is away from
vorkers' breathing zones. ¥henever practicable, liguid
radioactive material will be transported in unbreakable
containers or in a secondary coatainer to collect material in
case of breakage.

Gerseous radioactive matnrial will be similarly stored and opened.
Transport of gaseous samples will be done in sealed, gas tight
containers.

Solid articles that are sufficiently contaminated vith
particulate and/or volatile material so as to pose a potential
airborne hazard vill bpe handled and stored as described in
Subsection 12.5.3.5.1.2.

Protective clothing, respiratory protection, and special

precautions will be specified by Health Physics procedures and/or
Radiation Work Perait for handli .q unsealed amaterial.



SSES-PSAR
12.5.3.5.7.2 Sealed Materjals

Sources will be stored in appropriate shielded containers when
not in use. Containers and Storage locations will be posted to
reflect contents aand radiation levels. Sources will be locked
inside containers or containers will be locked in a storage
location when not in ase. When sourzes produce a wvhole body or
contact radiation dose rate greater than limits established by
station procedure, a Radiation Work Perait vwill be completed and
approved prior to use. Resmote devices such as forceps, tongs or
manipulators will be used vhenever practicable or required by
Radiation Work Perait.

Licensad sealed sources will be maonitored for leakage to assure
that storage or use is not Causing the spread of contamination or
airborne radioactive material. When monitoring of the source
Capsule is not practicable, removable contasination surveys will
be performed at places on the container or source holder where
contaaination amsight be expected to accumulate if the source wvere
leaking. Samples will be analyzed on couating equipment
aporopriate to the source saterial and records of results
maintained. Prequency, materials to be tested and record keeping
requirements of NRC license or Technical Specifications will be
isplesented by Statiom Health Physics Procedures. Sealed sources
found to be leaking will be sealed from atmosphere whenever
practicable and/or stored in ven*ilated areas uatil disposal or
repair.

ll;i&laﬁ..231!232!1.52&13211!3

kil ] L

Personnel sonitoring devices will be used at Susquehanma SES to
evaluate external occupational exposure to radiation sou-ces.
Exposure information will be used for vork function exposure
avaluation, dob planniug, reporting requiresents, incident
analysis, and an indication of the effectiveness of ALARA
practices.

12.3.3.6.1.1__Personnel Dosimetry Evaluation
Routinely used perscnnel dosisetry will iaclude self-reading

dosimeters, thersoluminescent dosimeters (TLD), and/or fila
badges. Individuals requiring personnel dosisetry will be

REV. 1 8/78 12.5=54
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lastructed im the Furpose aad use of the devic 3, station
administrative exposure liaits, and iaterpretation of self-
reaiiag dosimeter readiags. Appropriate dosisetry devices will
be issued in accordaace vith statiom procedures isplesenting
l0CPRr20.202.

the ueck and the wvaist ia a clearly visible iocatioa. Vhen
appropriate, dosimetry will de issued aad vorn on the
extraaities, Dosisetry say de ‘ravped ia plastic to prevent the
contamination of personael Sonitoring devices when enteriag
Contaminated areas.

AS Jescribed in Subsection 123:5. 3.2, self-readiung uosimeter
fesults will be used for Specific ALARA job expusure evaluation
4s vell as to indicate curreant individual exposure status.
Dosimeters of appropriate ranges will be availavle for use duriag
vork im radiation and high radiation areas. Bad.iatio0oa workers
¥ill be respoasible for checking their dosimeter readings wvhen
vorkiag in 3WP areas. The frequency of dosimeter Checkiag will
depend upon the nature of the Job and whole body dose rates, and
will be discussed wvith the radiation woriers ducing HwP pre-job
planaing. Off-scale or #sal umctioning dosimeters wi). be
teported to Health Physics. Aealth Physics pecsonne. will
evaluate the occurreance, issue a replacement dosime .er and test
the suspect dosiseter for fesponse and leakage. Dlugimeters vill
be removed froam service if tle calibration Lespoase, 24 hour
leakage, or Changing drift test results exceed acceptance
criteria specified in the S'ation Hezith Physicz procedures.

selr-reading dosimeters wiil Rorsally be use. Lo eoaltol Jaama
@xposure only. They aay De used to deteraine neutron dose
€quivalent in a mirxed radiation field provided the neutron dose
equivalent rate and Jamma exposure rate at the point of personnel
@Xposure are knowa fros Separately made determinations; the
heLtron~to~gamma ratio is esseatiall; constant ducriug the period
of personnel @xposure; and the degree of response ot the
dosimseter to the neutron flux density is known. aethods of
evaluation of dosimeter readings to determine neutrou dose
equivalent will be specified in Station Health Physics
procedures. When neu*tron dose equivalent is deterained fros
self-reading dosimeters, it will be added to the whole body gamsma
dose equivalent.

TLD devices will normally be used as the dosisetry of record.
Personnel TLD(s) will normally be evaluated on a sonthly basis or
aore frequeantly as determined by Health Physics Supervision. The
data obtained from TLD's ¥ill be evaluated to ietaraine dose
equivalents. Gamsaa 7LD Chip readings indicate ths jose
fquivalent tc be attributed to vhole Lody. Apprescrate

REV. 1 8/78 12.5-55



colTec:ise aud gquality factors will pe applied ¢ cautrom chip
cea'izgs to detersice “ie seutror dose wjuivalea*t. VNeutron apd
Gamez Joges vill aortmelly be added together to yieid the whole
ondy dose egquivalent. Appropriate correctios factors will be
arrlied to the Beta TLD chip readings %o deterzise the beta dose.
Tue beta dose vill norwmally be added :0 tie “kcla body dose
@Juivalent to determine the skin dose squivelect. Whea
appripilate, the skin of who. e body dose equivalent wvill be added
to the gasma dose eguivalent, determined by issued extresity
sonitoring devices, to detersine total extreaities*' dose
equivaleat. Por iandividuals  ho do mot utilize extresmities
devices du-ing a calemdar gquarter, the skin of vhole body dose
#quivalent will be assigaed as extresmities' dose equivalent.

If fila badges are used as the dosimetry of record, the sarvice
will be purchased froa am outside veandor and evaluated by the
vendor on a montaly basis or as specified by Health Physics
Supervision. A progras will be iapleseated to verify fila badge
accuracy. Pila badge resalts will be evaluated aad categorized
according to whcle body, skia of the ehole body, and extreasity
dose egquivalent. Prile badges zay be used to determine neutron
dose equivalent when tha effezts of isage fad:rag, low
sensitivity, and maskiag ina hijh gasma fields ire not critical.

Fecsoniel exposures will be accusulated and evaluared agaiast
applicable station and federal lisits by Health Physics
pecrsonne l.

Admimrstrative exposure limits vwill be established and
iapleasented by Health Phrsics procedures to assure the lismits of
10CPR20. 101 are not exceeded and pecrsonnel occupational exposures
Are saintained ALARA.

12:2.4.0.1,3 Netnogs of Recordiug apd keporting

Desiynated supervisors will receive feports of their esployees®
accusulated exposures for use in REP jobL planniang and scheduling.
Updates of expcsure *otals viil be Cospiled from self-reading
dosimeter readings. Unapproved exposures exceeding station
lisits vill be reported to the Superintendent of pPlant and
appropriate supervision, and investiga.ed by Health Physics to
identify causes and establish methods tS pilevent recurrence.
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Occupiational radiation exposure received during previous
emwployaent «ill be used in preparatica of indiviauals' Foras
¥aC=-4, or equivalent. when an individual's OCCupational <xposure
histo-y cannot be obtained, tne valiues specified in
10CF320.102(c) (1) will be used. 3Records used i1n prepaciang rform
NRC-4, o equivalent, will be sezained and pfeserved uutil tne
YRC authourizes disposition.

Records of the radiation exposure of all individuals issued
oersonnal Josimetrcy in accordance with 10CPR20.202 will pe
maintained on Ffora NRC-S5, or egquivaient. Exposures willi oJe
tabulated £for periods not exceeding one calendar guarcter. 4
3epartite record will be completed when it is necessary to eater
information for exposure to the extcemities OrC skin of tae whole
bodv. Records of tadiation exposure received during eaployaent
at S5usJu<ehdnna SES will be amaintained indefinitely or until NRC
authorizes Jlisposal.

feports Oof exposure to radiation or radiocactive materials will bhe
sade o individuals as specified in T0CFR19.13. «When repocts of
individual exposure to radiation or radicactive material are made
to the NRC, the individual(s) coacerned will also be unotified.
This notice will be forwarded o tne individual(s) a® a time 1o
later than the transmittal to tne Coamission and will comply with
10CPR19. 13,

A ra3port of the individual's exposure to radiation or radiocactive
material incurred while eamployed or wOZKkling at Susquehanna 3:ES
will oe furnished to the NRC 1in accordance with 10CFR20.4U8 and
to the i1adividual upon teraination of emaployment or wock
Asslgoment at Susquenanna 3ES.

A pecsonael monitoring information ceport will pe supaizted, in
accordance with lJUCPR20.407, within the first quacrter of each
calendar vedar. As pact of a routine anaual operating cepore,
personnel exposure information ¢ill be submitted withiu tne first
quazter of each calendar year. It will include a tabulation of
the nuaber of station, utility, and other persoanel (ancluding
CoQtactolrs) receilviny exposures gceater thaa 1ou azem/yc. and
1ssociated adan-rea exposure according to ¥ork and job functions.
{t will also include for each outage or forced teduction in power
of over 20 osercent of desiga power Level, waer:2 the ;eduction
axtanis for 4yreater than four hours, a report of radiation
exposule associated with the outage which accounts for MO than
L0 peccent of the allowable annual values.

In the event of 4n exposure in oxca23s of 10CPR2V. 101 liaics,
Healta Pavsics Supervision will iAlvestigate the event and

1ocument the Jdescription of the occucrence; conditious under
which the exposure occurred; names of personnel iavolved and
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imount O exposure received; action taken at time of occurrcence;
Tecoamendations for corrective measices and means of
implesentation to prevent a siailar occurrence,

In the event of an unauthorized gXposurle Ln axcess of station
Ad@inistrative liaits, Health Physics Supervision will
investigate the event to determine the cause(s). Recomacudations
for corrective measures will be focwarded £or review, appioval,
and iamplcmentation in accordance with station procedures.

Reports of overexposures at SusJuenanna SE23 “1ll be submitted to
the NdC aud the individual(s) i1avolved in accordance with
T0CFR19. 13 and 10CFR20.405. Reports will also be forwarded to
appropriate coamittees for review and secommendatiou £for follow=
uo iction.

ll;in;QsZ--lﬂLSIQAL_3QQLiiigﬂ.ﬁiﬂliﬂiﬁ-ﬂiigié!Qﬂ&

When 2ngineering controls are impracticasle and aicborcne
concentrations exceed station limits, trained individuals will he
2Juipped with properly fitted respicators. Internal exposuze
avaluition will be utilized tc .letermine the 2ffectiveness of the
espiratory Protection Program and evaluate auspected i1ntake of
radioictive material. The Respiratory Protection Program is
lescribed ia Subsection 12.5.3.95. dhole body counting aand/o:
Diocassay techniques will be used to compare the guantity of
fadiosactive saterial present in the body to -hat Juantity which
would result from inhalation tor 40 hours per week tor L3 weeks
At uaiforam airovorune concentrations specified ia Appendix 3,
Table 1, Column 1, 10CFR20.

lZ.i;};9;3;1--31943531-:s&ngdi

“hole boly couanting «1ll be usedi to Gualitatively and
i-antitatively 1deatify radionuclides deposited ia the body which
emit penetrating radiatioans. ‘@pendilng upon the physical
construction and geometry of thne waol: nody counter, sensitivity
of tha detector(s), and biological factors, concentrations of
radionuclides aay be detected in the whole body, thyioid, lung,
or sounds. Th2 whole body counter <¢ill be set up and calibrated
tud/or utilized in accordance with 3ubsection 1203426

UZine analvsis may ve conducted to identify the presence OL pure
Aloha or heta emitters in extracellular body fluids. Uader
favoribl: ciccumstances, with a full 24=hour sample ana further

14354
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analvses, tae amount of radior =Lides 2ay be Jualitatively and
quantitatively deterained. Se. .itsS @day be utilized to
Substantiate ia vivo analyses £indings.

Fecal analysis will aorsally be usei to 2valuate intake of non-
trfansoportaodle (i.e. 1nsoluble) szaterial and provide evidence of
the clearance of such material froa the lungs. #hen it 1is
Suspected that a noantransportabdle radionuclide nas been inhaled,
the total asount excreted in feces duzing the succeedinj few days
may De used to estimate the amount iaitially deposited 1a the
lunis. Standard lung models tecomaended by Iuternational
Commi3sion on Radiological Protection (ICRP) aay tnen pde used to
evaluate the amount iahaled.

Dosa commitament for internal deposits 34y be estimated py
calculating the amount of airporne ctadioactive material inhaled,
basad on airborne radiocactive @aterla. measulesants, exposuce
timses, standard lung models and breathing rates.

1229232082422 _Adaipistrative Coatzols

aecoris, approved station procedures, prograa reviews, aud
investigqation will assure proper adainisrtrcative contzol over the
int2cnal personnel aonitoring PLogram. Hfevievs of the iuternal
personnel aonitoring program aand iavestigations of individual
Casas of sJuspected or kaown intakes will be performed aand
documented by Health Phvysics Supervision and reported to
ADProuriite comaittees.

12;51J‘Q-&;1--Gciss:xs-igs-zsssssiaasign-9:-59129&&99

Seloction 0i personnel and fzequency of routine whole body
counting and biocassay analyses will be iaplemented by Health
Physics 2rocedures.

The following is a guideline for pasticipation in special whole
sody couuting and/oc oioassav analyses:

(N Pecrsonnel evaluated 2y means of a Nasal svac 4s having
contaainition in the nasal passages in oxcess of liaits
specified in Health Physics Prac2dures.

(2) Personnel suspected to aave ingested a2 jetectanle level
of radioactive materidl, or aosorbed 1 detectavle level
of radioactive maiterial th:-ough a souand OF dredx 12 the
skin.

12.5=59
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Personnel physically preseat without respiratocy
prote~tion, Or those experiencing cespLrator failure, 1ia
4 concentratiou resulting 1n Jreater than 40 M2C-Hours
@xoosiure 1u any seven consecutive days may be couated.
An evaluation will be perrormed in accordance <ith
10CFR20.103 and whole sody, lung, or tayroid counting
“ill be performed if calculations saow poteantial Jeposit
of greater than the “Minimuam Detectaule Activity (M.0.4.)
of the couuter for long lived isotopes.

The following is a qguideline for selection of personnel for
special, noa=-routine urine analysis:

(1) When there is suspicion of an intake of a ueta or alpha
emitter only.

(2) In conjunction with non-routine facal analysis.

[a addition to the above criteria, personnel may be rejuiced to
subait urine samples to evaluate clearance cates of radiocactive
material 1dentified bv speacial or coutine wanole body couats, or
as directed by Health Physics Supervision.

Pecal saapling and analysis will no-mally be done on a non-
routine odasis as designated bty Health Physics Supervision. Fecal
analvsis aay be done as a follow up on whole body or lung counts.

lzzix13@:in-_Elixﬂﬂllgﬂ-ﬁng_ﬁﬂﬂgisLBQ

Identifiarle deposizs will be evaluated agaiust the criteria of
10CFPR2U. 103 assuming conservative conditions and time LZames with
fespect to the time of i1ntake. Reports will pe generated vwnen
1at2cnal deposits indicate greater than 4U YPC-nours exposuie in
ANy Seven consecut've days. The reports will pe reviewed by
approoriate supervision and wmaintarned on file 3ubject to NaC
inspection. Reports of overexposure will be completed and
subaitted to the NRC when it 1i1s detarmined a Juantity yreater
than specified in 1J0CFR20. 103 nas peen innhaled.

Whole bcdy dose commaitazens tesulting from i1ntecnal deposits
exceeding station limits éill be caiculated and included 90 the
individual's Fora NAC-5 or equivalent.

Speciiic organ counting may be performed if appropriate. 0Qggan
content may be assigned using whole body neasurccments and ICRP=-2
fecomaended fractions and clearaace times, wa2a orjau counting ia
not possible. Dose cosmitaent to nlood forming orgjaus, Jouads,

14.5=00
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whole body or eyes resulting from deposits in other ocrjans way be
calculated using Medical Internal Radiation Dose Comaittee (MIRD)
aquations. Whole body dose commitament resulting from inteirpal
deposits exceeding station liaits will be calculated and iacluded
on the individual's Porm NRC-5.

12:323.7_ _dealth Physics_ITraining Prograas

Health Physics Training Proqrams will assure that personnel, who
have unescorted access to the restricted area, possess aa
adeguate understandiag of radiation protection to maintain
occupational radiation exposures as lov as feasonably achievable.
Special training/retraining will be administered upoan
recomaendation of tae Superintendent of Plant Oor Health Physics
Supervisor. Record keeping and training scaneduling will be
performed by the Training Supervisor or designated alteruate.

12:3.3.7.1__Prnaraa Coatrols

122523.7.1.1__Management_Review

Management will foraally revies Health Physics Traininyg Prograas
once every three (3) yvears. Consideration will be given to
vorkers' suggestions and instructors' comments. Management <ill
evaluate the prograa's influence on maintaioing radiation
exposures as lov as reasonably acaievable. The review 41.l be
documented and comments/changes will be recordad and incorporated
into the training program when applicable.

12;5;3;1;1;2--§sslsg-Eh1§19§.123;nsas.2;93:as-zgzis!

Health Pnysics Training Prograamas will be revieved by Heal:th
Physics Supervision and pertinent comaittees to assure
iapleaentation of ALARA philosophy. Recomaendations for
i@proveaents tO traianing prograas will be forwarded through
appropriate channels for review, approval, and iaplementation.

18232327123 _Access_Control

An access control list will be coapiled and maintained. The list
vill specify personnel gualified for unescorted access to the

14.5=061
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Restricted Area by having met the requirements of Level I Healtn
Phvsics Training and appropriate plans and procedures. A listing
specifving individuals' retraining dates will be maintaiped. A
copy of the access list will be maintained at the security guard
house.

Juriag appropriate tzaining sessions, individuals whose -0ob
duties do not regquire ent:zy in fadiation, contaaination, or RWP
areas vill bde informed of the reasons they are denied access to
Such areas.

122323.7.1.4__Retraining/3eplacesent Training

To assure individual proficiency in Radiation Protection
practices, retesting will be perforamed on a yearly basis.
Retraining will be performed every two (2) years or as
C=2Ccomazended by the Supecriantendent of 2lant. Scheduling, cecords,
and test results will be maintained by®* the Training Supecvisor or
designated alternate. Individuals changing job classification
“ill receive trainiang of the level cequired by their new job
classification.

Training/retraining will be adasinistered, under the direction of
the Traianing Supervisor or designated alternate, %o cancidates
for Nuclear Requlatory Coamission (NRC) operating licenses and
those holding NRC licenses. The Training Supervisor or
designatad alternate zay request the dealth Physics Supecvisor to
proviie instruction o. selected Health Physics topics.

13:5:33232--IKQIQLB§-EK2§I§1§
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All persons allowed unescorted access to the restricted area
will, as a asiniaum, ceceive level I Health Physics traianing. To
be Jualified in Level I Health Physics an individual will
demonstrate proficiency in the folloving areas as evideaced by
Passing 4 ¥ritten exaamination:

Regquireaents of 10CFE 19. 12
Radiation/Contamination (examplies and control)

ALARA (Corporate coamitments, meaning and individu:al
responsibility)
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Personnel Monitoring and Self-Survey Requirements
Radiological Control Sigas aad POosting Reguirements
Radiation Exposure Control and Liaits
Radiation Esergeacy Plan and Applicable Procedures

Prenatal Radiation Exposure

18232327.4.2__Level II Traipiaog

Level II dealth Physics Training will normally be administered to
individuals who have successfully completed Level I and require
Access to Radiation dork Permit Areas. The need for such
taining will pe 2valuated and scheduled 9y the Trainiay
Supervisor, or designated alternate. Level II training will be
administered to provide radiation YOorKers with an adeguace
kKaowledge to effectively cope with job situations while
maintaining radiation exposures as lowv as reasonably achievable.
The individual will demonstrate Proficiency in the following
areas as evidenced by passing a written examination:

ALARA (applicable procedures)

Contamination Control and Self-Survey Requirements
Pundamentals of Radioactivity

Radiation Dose Units and Biological Effects

Radiation and High Radiation Area Survey Technigues
Principles of Radiation Safety (Time, Distance and Shielding)
Radiaction Work Permits (RWP)

Use of protective clothing/devices

1223:3.1 LLI-MQLL;LBQLW

Level III training will eaphasize special applications of ALARA
practices and wvill norwmally be directed as supervisors of
radiation workers. ALARA training in the planning of radiation
vork perait jobs will include zan-r=a fevieving techanigjues,
methods for reduciang personnel 2Xposuras, and other dareas
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reccoaended by the ALABA dfevied comaittee and Health Physics
Supervision. Ia addition, effective methods Of iaproving work
efficiency, such as mock-up Situations, dry-runs, and maintenauce
orisnted photog3raphs for job planning vill poe discussei.

lz;i:};l;‘;i-.ﬂglgl.L!.Iiilﬁlﬂﬂ

Level IV training will emphasize ALARA and dealth Paysics aspects
of the X4P review process discussed Lo 3Subsection 12.5.3.2. The
training will pe directed at qualifying meambers of Suift
Supervision for RWP review and approval AuUtnoIity 1n the alsence
of dealth Paysics Supervision.

12;§;1;2;2;5--3£§ni£i&911.229&392&29-Iiiiﬂlag_iigsii!

fndividuals and their supervisors requiring access to areas whero
respiratory protection will be utilized will coaplete tae
Respiratory Protection Training ?rogras. The 1nstructor will be
a qualified individual with a thorough knovledge and coasiderable
experience reqarding the applicatioan and use of respiratory
protective equipsent and the hazards associated with radioactive
dirborne contaminaants.

Traianing will include lectures, iesonstrations, discussioans of
nertineat station procedures, and actual Jearing of respicators
to become familiar with the various devices utilized at
Susgquehaana SES. The prograa will iaclude as A alnimum;
d1scussion of the airborne contamigants a4gainst which the wearer
15 t0 be protected, iancluding their physical properties, MPC's,
phvysiological action, toxicity, and means of detection;
discussion of the construction, operatiag principles, and
limitazions of the cespicator and the feasons the resplirator is
the proper type for the particular purpose; discussion of the
reasons £or using %the respirators aand an @xplagation of why aore
positive control is not iammediately feasibla, iancluding
recogaition that every reasonable effort is beiny made to :educe
or eliaminate the need for CesSpiratocrs; instruction 1n procedures
£or 2asuzing that the respirator is in proper working coadition;
LastZuction in fitting the respicator properly and checkiny
adequacy of fit; LNsStCUCtiOn 17 the proper use and mainteuaace of
the respirator; discussion of the application of various
cartridges and canistars available for aic-puzifying respizators;
Lastruction in emergency 4acticn to be taken 13 the event of
malfunction of the respiratory srotective devices; review of
radiation and contamination hazards, including the use of other
protective 2quipment that may be used with sespirators; classroom

12. 5’04
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and field training to recognize and cope ¥ita emergency
Situations; and other special training as needed for special use.

Individuals vill be reguired to don the device(s) that may be
used, perfora appropriate pressure tests for leak detection, and
be 2xposed t> a challenge atmosphere. If a jJuantitative test
device 1s available, it will be utilized to quantitatively
aeasure and record leakage. If leaxage exceeds the devices rated
protection factor and retests confira this, the individual will
aot be aporoved to use the device. If quantitactive testing is
aot practicaole or unavailable, Qqualitative tes:cs 3uch as
LIritant smoke Or isoauyl acetate aay be used as a challenge
ataosohere. Detection of odor will be considered a fitting
failure. After successful completion of training and £fitcting
programs, appropriate records will be maintained to assure
individuals are issued only the approved type and aodel of
protective device(s). These records will reflect expiration
dates. Indaividuals will receive fetraining and recouaficmation of
respirator fit on an amnual basis. Related records Will be
2aintained oy the Training Supervisor or designated alternpate.

12‘5.;1;1;2;@-_;1:11;@-zuma-_mn;n;.zms;u-ngmm-z;gsau

A Health Physics Training Progras will be adainistered to
applicants for the position of Health Physics Monitor under the
direction of the Health Physics Supervisor or designated
alternate. The content of instruction wilil depead upon tae
2xperience and gqualifications of the applicant v.th course
content outlined in approved station procedures. Applicants with
Health Physics experience may be vairved froa participation 1ia
part or all of the initial moaitor training prograam. All
applicants aust demsonstrate their proficiency by successfully
completing the Monitor Qualification Examinatioan.

The initial traioing program wvill cover a period of approxiaately
one (l) vear for the applicant lacking Healta Physics experience.
The formsal training may include instruction by outside
consultaats, and participation at operating reactor facilities in
addition to on the 1job training, in-house instzuctioa and
examinations. The following i3 an outline of the Initial Monitor
Training Prograam:

Introduction to Health Physics, (General topics:
Mathematical computations, 8asic Atoaic and Nuclear Physics,
Radiation and Radiocactive Decay, Isotope production aad
disvosal, Reactor Fundamentals).
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dealth Physics Course (General topics: 2adiation and
Contamination Surveys and Contrzol, Posting Requizements,
ALARA Applications, Respiratory Protection, Protective
Clothing, Health Physics Procedures, vecontamination or
Personnel and Zquicment, Air Momitor Opeczation ani Results
Iatecrpretation, Health Physics Record Keeping, Appropriate
Station Plans and Procedures, Applicable 3egulations and
Limits, Radiological Eaergency Monitoring Prograa, dfadiation
WOoTk Permits (BWP), Health Physics Job Coverage, Personnel
donitoring)

8WR dealth Physics (General Topics: B#R Systeas, BdR
Qutage/3efueliug, BWR Operational Health Paysics)

Reviev and Monitor Qualifving Examination

Health Physics Supervision will feview the applicaat's
proficiency as displayed dering the training prograas,
2xasinations aand the monitor qualification examination. The
Successful candidate will be assigned the responsibilities of
Health Paysics %onitor.

12;5.J;Zd.l--inun-znuxsa_ngaua;-is&:unug-amszu

All Hdealth Physics MNonitors will receive a tet:axninq tevies On

A0 anaual Ddasis. Tae purpose of the feviev vill be to strenythen
the sonitor's ynderstanding of Health Physics applications and
state of the art Health Physics tecanology. Review will consist
of Zormal and/or inforaal trainiog sessions that will iaclude
topics similar %o those described ia the Healta Paysics course
above. ouUne method of evaluatiaog tae aonitor's coapetence in
several 4aredas say be the preseatation of 4 hypothetical work
situation probles reguiring desonstration of Health Physics
knovledge in a logical progressioa.

Areas not covered by the problea solving orocess will be
@valuated by means of written and/or oral exaasiuations. Records
of truining sessions and 2xaainations will pe forwvarded to the
Training Supervisor. An evaluation “ill be perforaed to identify
ArTeas vhere supplementary tetraining may be necessary. ILaforial
S@ss510a3 will be held wita the aonitor 0y 4 aeamber of Healta
Ph¥31Cs Supervision to discuss areas of individual concerza anid
additional retraining peeds.

dealth Paysics Monitocrs will be Subject to all or any portion of
the Jatraining process when deened necessary by the Healtn
Phvsics Supervisor or designated alternate pas2d on jobp
perforaauce. Monitors may also fequest additiomal traiuing is
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areas of individual interest. A aeaber of Healtn Physics
Supervision will avaluate such requests and, 1f appropriate,
adainister special.zed informsal training to suit individual
needs. Ip this Case, the monitor's nerformaance will not be
subject to formal, documented evaluat*ion.

12.5=07



Superintendent
of Plant

Health
Physics
Supervisor

1 Health Physics
(2) Specialists

Health
Physics
Engineer

5 Health Physics
(8) Monitors

Note:
staffing.

Numbers in parenthesis are the combined Unit 1 and Unit 2

- -

REV, 1 8/78

SUSQUEMANNA STEAM ELECTRIC STATION
UNITS 1 AND 2
FINAL SAFETY ANALYSIS REPORT

HEALTH PHYSICS ORGANIZATION

FIGURE 12.5-1
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