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1.0 INTRODUCTION

Prior to 1967, high-level liquid wastes generated during fuel
1 rocessing operations were neutralized and sent to waste storage tanks.
From 1967 through 1972 wastes generated in the waste concentration and
treatment cycle in the Plutonium-Uranium Extraction (PUREX) Plant were sent
to the AR Vault and then to the Waste Fractionation Facility for strontium
and cesium removal before being sent to tank farms for storage. When the
PUREX 1lant is restarted, the routing will be altered. The wastes will be
 1tralized within PUREX and routed directly to the Aging-Waste Facility in
the 200 East Area.

The Aging-Waste Facility comprises four double-shell storage tanks in
the 241-AY and 241-AZ tank farms, the piping external to PUREX ° 1ding
directly to tht wr tanks, and the support - stems assoc” “ed with the safe

.01 Je of the itralized high-level waste (wiW).

The differences between aging-waste tanks and other double-shell stor-
age tanks are the aging-waste tank support systems. The aging-waste tanks
are equipped with condensers in the ventilation system, tank heating coils,
and air 1ift circulators. These components are described in detail in sub-
sequent chapters of this SAR. Double-shell tanks for managing waste storage
either lack or have fewer of these components.

This document was pre?ared in complianca with the U.S. Department of
Energy (DOE) requirements. 1,2) dentified hazards and postulated accidents
associated with the transfer and storage of NHW have been analyzed for
potential impacts on the environment and on the health and safety of
employees and the general public. These hazards and accidents are based on
information currently available concerning the facility as it will be at the
time Ni is first received by the aging-waste tanks. Current plans call for
the Aging-Waste Facility to receive NHW from October 1983 until 1987. The
tit boundaries of this safety analysis report (SAR) include this 4-year
period (plus an additiomal 5 years) to allow for radiocactive decay to
significantly reduce heat content of the w ;te. After that time period the
impacts of any accidents or safety hazards that might develop would be less
than those analyzed here. [f PUREX continues to operate beyond 1987, as
currently planned, or if significant modifications are made in the Aging-
Waste Facility or in the waste composition, the impacts of these changes

{11 be addressed at a later date, via a1 rision of this SAR or an addendum
to it.

1.1 REFERENCES
1. DOt Order 5480.1A, August 1981, Environmental Protection, Safety, and

Health Protection Program for DOE Operations, Chapter V, "Safety of
Nuclear Faciiities,"” U.S. Department of Energy, Washington, D.C.

2. DOE Order 5481.1A, August 1981, Safety Analysis and Review System
U.S. B¢ irtment of Energy, Washington, D.C.
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3.4 GEOLOGY AND HYDROLOGY

The Hanford Sita lies in a portion of the geslogic formation known as
the Columbia Plateau Physiagraphic Province. [t is part of a smaller sub-
division called the Pasco Basin, which is composed of large quantities of
basalt interspersed with thick layers of sedimentary material. These sedi-
mentary layers are water bearing, and collectively constitute a vertically
stratified series of confined aquifers beneath the Hanford Site. Above the
uppermost layer of basalt lies the unconsolidated sand and gravel of the
Ringold Formation, which ranges up to 300 meters (1,000 ft) in depth. Above
this, and extending to the surface, is the Hanford Formation, covered by a
thin layer of windblown silts and sands.

The water table in this unconfined region lies 46 to 90 meters (150 to
300 ft) below the surface in the 200 Areas. The maximum 24-hour precipita-
tion that can be expected to occur once in 1 million years is 28 cm
(11 in.).(z) Even this amount of rainfall _would not cause apy =:ziable flood
damage to facil® ies on the Hanford Site.(5) The maximum amount of precipi-
tation recorded in a 12-hour periad v ; 4.8 1 (1.9 = .).(2

3.5 SEISMOLOGY

Hanford facilities are exposed to the possibility of moderate earth-
quake damage (Zone 2) from both active seismic zones of western Washington
and closer shocks originating in the seismic zone that includes Walla Walla.

The safe shutdown earthquake (SSE) of 0.25-g horizontal ground acceler-
ation allows for an earthquake intensity of MM VIII on the Modified Mercalli
scale (magnitude 6.8 on the Richter scale) epicentered at the Hanford Site.
This is considered conservative, since no earthquak? of this magnitude has
ever been recorded in eastern Washington or Oregon. 1) The largest recorded
earthquakes were one of magnitude 5.7 at Milton-Freewater, Oregon,

July 15, 1936 and one of magnitud? 4.0 which occurred south of College
Place, Washington, April 7, 1979.(2)

The December 14, 1872 earthquake in the North Cascades is estimated to
have resulted in an intensity of MM VIII. The resulting ground acceleration
at the Hanford Site was estimated to have been about 0.05g. In 1976 a panel
of experts concluded that this earthquake was of magnitude 7.0. Because
this earthquake occurred in a distinct tectonic province separate from the
Columbia Plateau, it is considered unlikely that an event of the magnitude
of the 1872 earthquake could take place in the Columbia Plateau. (2,

The largest local earthquake of historical record occurred at Corfu, a
few kilometers north of the site, in 1918. Various damage estimates have
been reported rasulting in a classification of MM [V or V. Estimates of the
peak ground acceleration made for the Corfu event range from 0.01 to 0.03 g.
Data indicate that no events larger than MM V to VI have occurred in the
vicinity of the 200 Areas.
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Exposure ratas in work areas shall be as Jlow as reasonably achievable
(ALARA) by proper facility design and equipment layout. ODesign factors to
consider include: occupancy time, source terms, spacing, processes, equip-
ment, and shielding. Primary means for assuring protection should be
through physical safeguards (e.g.,, remote handiing, equipment and shi?1§-
ing). Administrative controls should be regarded as secondary means. 1

The wastas in initial storage facilities shall be contained and
emplaced so a? to be retrievable for removal and transfer without comprcm-
ising safety.(7)

Process and waste storage vessels and piping serving as primary con-
finement barriers shall have a secondary barrier provision so that failure
or replacement of the primary barrier does not re?u1t in the releasa of
radioactive material in excess of DOE Guic |ir ;.(1,2)

0 Spa 111 be maintained that provide a volume in f
init | ¢ 11 for high-° 1T . Eio f
holding high-heat 1iguid waste shall have available, in tanks empty except
for a residual hsal, space equivalent to the largest volume of such wastes

: stored in any one tank. (Interconnected tank farms with rapid transfer cap-
- ability may b? considered as a sing’ tank farm for purposes of this

. requirement.)(8)

fnw!

- Provisions should be made for cleanout and decontamimation of liguid

‘ waste piping, as necessary, to clear potential blockages, gerform mainte-
nanca or repair, or to maintain occupational doses ALARA. ‘

™ Tanks and transfer systems shall be designed to r?sist credible inter-

. nal and external forces (including natural phenomena).(8)

~t Pressure-retaining safety class tank and ?ioing systems shall be of
welded construction to the extent practicable. 7)

o™

At least two independent safety features shall be provided to prevent
excessive releasas of radioactivity to the environs. The functioning of
safety-related systems should be analy: 1| with referent to other syst?ms to
ensure that their functioning does not lead to another safety problem. 2)

Maximum advantage should be taken of gravity flow to reduce the
potential for contamination associated with pumping and pressurization.(7)

Systems shall be provided for the removal of radicact
required to protect the integrity of confinement systems.(

;ge decay heat as

Adequate heat transfer shall be pravided for all stored waste. The
structure surrounding the storage container shall be designed to withstand
the expected temperature. Nonuniform distribution of heat caused by solids
in the waste shal] _be considered in the design of the tank and of the heat
transfer systems.

To the extent practicable, liquid waste treatment systems should
include features to permit volume reduction and/or waste solidification.(7)
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Process and waste stcrage vessels shall be vented through appropriate
treatment systems for the confinement of airborne radicactive materials. )

Instrumentation and controls shall be provided, as required, to fully
monitor safety-related variables and to maintain them within operating
ranges. Safety-related instrument systems shall be desi%ned to a fail-safe
mode and should alert operators to a failure condition. (2)

Instrumentation shall be provided for periodically or continuously mon-
itoring the potentially radicactive airborne and ligquid effluents and con-
tamination levels. Monitoring for nonradgioactive contaminants shall be in
accordance with appropriate requlations.(2

In addition, RHO-M/ 139(10) provides for criteria for effluent sampling
and m torit , and RHO-MA-220(l1 provides criteria for radiation monitor-
ing, allowabie exposure, pesting, etc.

Radioactive discharge to the atmosphere shall be / ) with the
objective of not exceeding DOE Order 5480.1A, Table II concentration guides
at the points of discharge.*(%)

Provisions shall be made to prevent the reversal of air flow (normally
maintained from areas of low contamination potential toward areas of high
contamination potential) either by adequate pressure drops to produce the
desired air flow direction or by back-flow prevention barriers.
Alternatively, filters may be installed to filter back-flow air adequately
to provii required contamination control.

Concentrations of radionuclides in liquids discharged to tk=3 ground
shall be ALARA and for old facilities shall be maintained below :he Concen-
tration Guides in Table I of Attachment XI of DOE Order 5480.1A.(l). Liquid
containing transuranic wastes with concentrations greater ti ' these
Concentration Guides shall not be discharged to the ground.\(7)

4.3 AOMINISTRATIVE

Considerations that do not lend themselves to structural design or
automatic control, but that promote safety by means of actions suggested
and/or required are termed administrative controls.

00E Order 5480.1A, Chapter v(12) establishes safety procsdures and
requirements for nuciear facilities. The following administrative consider-
ations are included:

A contractor safety review and appraisal system that requires
independent safety review and approval of all changes to com-
ponents, equipment, nrocedures, and systams required for facility
safety

- )
00E Order 5480.1A Page XI-6 defines “point of discharge" as the place
where the effluent passes beyond the site boundary.
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from the Oivertar Station to TK-241-AZ-102. Tt st piping is of all-
welded construction. The stainless steel backup piping is of the same
material as the primary piping, viz. ASTM A312, Grade TP 304L. The char-
acteristics of these lines are tabulated in Table 5-2. The backup piping
does not have any thermal expansion loops. PUREX controls are used to
prevent the discharge of live steam into backup piping. The backup piping
can handle the normal PUREX Tliguid waste.

All piping slopes from PUREX to the waste tanks. Minimum slope of the
piping is 0.25% from PUREX to the 152-AX (B) Diverter Station. From the
151-AX (B) Oiverter Station to the tanks there are some shc¢ t runs (one
length of 30 ft, one length of 3 ft, and one length of 1 ft) in which the
slope is QO.

The 152-AX (B) Diverter Station has 5-ft-thick cover blocks. Minim—
ground cover for the piping is 6 ft.

5.2.3 Intertank Pining

Pipe-in-pipe or pipe-in-concrete encased lines are in place to permit
pumping from any one of the four tanks, TK-241-AY-101, TX-241-AY-102,
TK-241-AZ-101 and TK-241-AZ-102, to another. Tank 102-AZ is scheduied to be
filled first and Tank 101-AZ serves as a spare. Pit 102-AZ-028 is connected
to pit 101-AZ-01C via encased line SN-6Q1, which permits pumping from
tank 102-AZ to 101-AZ. Routings to Tank 1Ql1-AY and Tank 102-AY are provided
by line SN6QQ from pit 102-AZ-02B to AX-A valve pit, which has internal

-piping to AX-8 valve pit. Line SL-S02 connects AX-8 vaive pit with pit

102-AY-020, 1ine SL-5Q3 connects to pit 102-AY-02A which servicas the

102-AY tank, and line SL 504 which connects to 101-AY-020 pit which services
the 101-AY tank. The intertank piping is shown in Figure 5-3. 0Oetails and
characteristics of the lines are tabulated in Table 5-3.

The pipe-in-pipe lines are 2-in., schedule-40, carbon steel pipe in
4-in., schedule-40, carbon steel pipe. The concrete-ancasad pipe is 2-in.,
schedule-40, carbon steel pipe. Minimum slope of any linme is 0.25% and min-
imum ground cover is 3 ft. Each encasement is equipped with an encasement
hydrotest risar at the upper end and a test riser at the lower end. The
test riser can be drained to the adjacent receiving pit.

There is one pump pit, four sluice pits, and AX-A and AX-B valve pits
in the intertank transfer system. The pump pits have 30-in. concrete cover
blocks; sluica pits have 24-in. concrete cover blocks and the AX-A and AX-8
pits have 20-in. concrete cover blocks.

5.3 TANKS
The design 1ife of the AY and AZ tanks is at least 850 years.(l) Each

241-AY and 241-AZ Tank consists of three concentric structures as shawn in
Figure 5-4., The outer tank structure is a reinforced concrete tank designed

5-6






8-6

|

101 AZ

o1c PN I ‘S(OP”MP

SN-601

NOZZLE

102 AZ

8
028 P1Y PUMP

[ NOZziE

101-AY
010 PIY

{SN600)

»

NOZZLE
us

FIGURE 5-3. Boil

NO22LE
ué

. o
» 20 b7
102-AY 102 AY
02A PIT 02D PIY
PUMP
NO22ZLE
~ 5L-503 u2 NOZZLE U3
LE
(5L602)
INTER-PIT
TIE
FLEX R /FLEX
NO2ZLE NO2ZLE
L9 A9 {SL-602)
\ \ NOZZLE
NO2ZLE Nozzig | RV6
D D
AX-A AX 8
VALVE Va1 vE
4] f
RCPB301-

) Waste Intertank Transfer Route.

[y
ta

T A3Y

0T0-YV¥S=SH-QS







ey iy
) 2 172

REINFORCED

coNC. TaNk |}

OPERATING LIQUID LEVEL

—~=— PRIMARY STEEL TANK

29614 n.’
STEEL LINER

SECONDARY STEEL TANK

INSULATING REFRACTORY SLAB

=—116in,

2 11 0 in —

a——— 21 ft 1 i, —

- -3 f 4 in.

INO0in —»

FIGURE 5-4. Vertical Section through Double-Shell Tank.

g

24 0in.

T7(4in.6M9in. 31t3in.

RCPB211-19A

T A3Y
0T0-Y¥S-SKE-TS






SD-HS-SAR-Q10
REV 1

5.3.4 Welding and Stress-Relief

A1l primary and secondary steel tank seams were full penetration butt-
welded in accordance with approved weld procedures by certified welders.
The welds were first visually inspected. A1l welded areas below the inner
tank tangent line* were X-rayed and accepted per the requirements of ASME
BPV Code, Section VIII, Division 2.(3) In addition, welds in the tank
bottom were tested by using magnetic particle and dye penetration
procedures. After tank fabrication was completed, the primary tank was
filled with water to the inner tamk tangent line and leak checked. In
addition, the steel plate was ultrasonically tested at the mill for plate
flaws before it was shipped to the construction site.(l) |

To relieve residual fabrication stresses, the primary tanks were therm-

ally stress-relieved at 1,1000F for one hour prior to comp1et1on of the
secondary tanks and concrete shell.

5.3.5 Reinforced Concrete Tank

The primary tank is contained within a secondary tank which is
externally reinforced within a concrete structure. The reinforced concrete
tank is made up of two independent parts: (l) foundation and (2) walls and
dome.

The foundation varies in thickness from 1 ft to 2 ft, and transmits the
bearing forces from the tanks and concrete walls to the load-bearing back-
fi11 beneath the foundation. The concrete wall rests on a steel slide plate
mounted on the foundation footing. The concretae varies in thickness from
18 in. in the walls to 15 in. in the dome.

Failure of the secondary tank would be indicated by collection of a
portic of the leakage in slots located in the secondary tank foundation.
Waste collected by the slots drains to a leak detection pit via an unencased
pipe. The waste can be removed from the pit by installing a pump and pump-
ing it to another tank.

The reinforced concrete structure is designed to withstand the most
severe combination of operating and natural forces, incliuding a breach of
the primary tank with the resulting loads on the sacandary steel tanmk and
reinforced concrete structure.

5.4 PUMP PIT AND SLUICE PITS

Above each of the 241-AY tanks is a pump pit, located at the center of
the tank, and four sluice pits, each in a guadrant position. Above each of
the 241-AZ tanks is a pump pit, located in the center of the tank, and two
sluice pits located opposite each other.

- .
The tangent line is the level where the straight walls of the primary
tank join the sloping sides of the tank dome.
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Up to three of the four compressors may be operated at one time, coming
on sequentially as needed, to maintain the air supr y. The fourth com-
pressor is a spare. However, all four compressors are rotated routinely
from operating to nonoperating status to ensure that they have about the
same amount of use and that they remain operable. A dedicated portable
diesel driven compressor is available at the Compressor Building as back-up.

The air from the compressors passes through an aftercooler/separator to
remove moisture vapor and droplets. Cooling is supplied by raw water. The
air then es to the Air Receiver Tank and a high efficiency Filter/Sepa-
rator to :urther remove water droplets and vapors. Downstream of this
filter/separator the air line is divided into the process air supply and the

instrur 1t air supply. (The inst: ant air supply is jed th igh a  ipe
filter, a separator, and t! 1 through one of two silica gel dryers. The
dryers are arrant | in parallel and one is recharged while the other is in

use. Rec rt time is 8 hr.)

..i1e process air is reduced to 35 psig through a pressure reducing
valve, and then routed to the several tank farms. One line leaves the
241-A-701 building to the 241-AY Tank Farm. This line then branches tc
serve the 241-AZ Tank Farm also. Air is piped to the 241-AY-801 Instrument
Building in the 241-AY Tank Farm and to the 241-AZ-801A Instrument Building
in the 241-AZ Tank Farm.

Rotameters located in the 241-AY-801 and 241-AZ-801A strument
Buildings are used to indicate air flow rate to the indivii al circulators.
An adjoining raw water header and associated valving are also provided at
this location for water flushing of the air lines. I[f a more rigorous
flushing is required connections are available below ground level and at
positions above each circulator.

5.5.1.2 "Airlift Circulators. There are 22 airlift circulators in each of
the 241-AY and 241-AZ Tanks. Circulator number 1 is locat: at the tank's
center axis; numbers 2 through 8 are equally spaced about a 14.5-ft radius,
and numbers 9 through 22 are spaced about a 27-ft radius. irculators 1, 9,
12, 16, and 19 have 1ift risers that are 17 ft in length and reguire a
solution volume of about 644,000 gal for submergence. The emaining

17 circulators are 22 ft long, and therefore need over 810,000 gal for total
submergence. The 1ift riser lower ends are all 30 in. above the tank
bottom.

Figure 5-6 contains an illustration of airlift circul: ors in elevation
view and Figure 5-7 shows the plan view.

The airlift circulators are relatively simple devices consisting of two
basic components: a vertical 1ift riser pipe 30 in. in diameter, and a foot
piece (air nozzle) located within and near the lower end. A 6-in. pipe
suspends the 1ift riser from the tank dome and concentrically extends to a
point 8 in. above its lower end. The end of this pipe has been swaged to a
1.5-in. [D nipple. A l-in. pipe, which supplies the motive air, is a remov-
able insert that extends within the 6-in. pipe to 2 in. below the swaged
nipple. This is the one component which can be replaced in the event of a
pluggage. The entire unit is of mild steel construction.
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The air injected into the 1ift riser at the foot of tI air Tift draws
in ligquid from the bottom of the tank, and pushes the fluids up the
circulator and out the top. The large liquid flow rates generated within the
circutators will create turbulant flow in the tank contents. Ligquids
flowing along the bottom of the tank and up the draft tubes will carry solid
particles out the top of the circulator and be discharged in the upper
region of the tank. The vertical fluid motion decreases the temperature
differential between the top and bottom of the tank by transporting warm
1iquids and solids from the bottom to the cooler regions at the top.

A computer analysis of the adequacy of the circulator suspending and
mixing capabilities was made by Pacific Northwest Laboratories (Ref. 18).
Reference 19 discussas the adequacy of the procass air systam described in
Section 5.5.1.1. Continuous operation of the compressors is ensured by
connecting to an emergency diesel electric generator which starts
automatically upon sensing a power loss.

5.5.2 Heating Coil

Each aging-waste tank has an_internal steam heating coil with a heat
transfer surface area of 1,010 ft2 installed in a 42-in. riser in each one
of the 241-AY and 241-AZ Tanks. Steaam condensate from thess coils normally
discharges to the 216-A-8 Crib, but it is monitored and wo. 3 be auto-
matically diverted to the 241-A-417 Tank if contamination were detected.
The steam coil is used to remove excess water from the aging-waste tank.

5.6 TANK INSTRUMENTATION

Each tank is provided with instrumentation systems monitoring operating
parameters such as liquid level, temperature, leak detection, vapor pressure
and radiation detection. Readouts are at a local instrument building in
each tank farm, or in the 241-A-271 Control Building, or tt 242-A Evapor-
ator which is continuously manned. A1l essential instruments are tied into
the Computer Automated Surveillance System (CASS) which reads out at the
2750-E Building and the 242-A Evaporator. B8oth locations are manned
24 hours a day.

5.6.1 Liquid Level

Each tank is equipped with an automatic liquid level ¢ ige. The gauge
sits on a tank riser and consists of a plummet suspended on a tape, tape
reel, sight glass, control box, air purge, and water flush sprays. In
operation, the controls periodically and automatically adjust the plummet
pasition until electrical continuity between the glummet an the liguid sur-
face is achieved. The tape reading is then converted to an electrical
signal for readout. Each tank is also equipped with a high liquid level
alarm.
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The six tanks in the 241-A tank farm may also be connected to this
ve :ilation system by opening a single isolation valve in the exhaust
ducting. A schematic of these components is shown in Figure 5-8. The
isolation valve, in the vent header, part of Project B-419, isolates
241-A Tank Farm from the 702-A ventilation system and prevents vapors from
aging-waste tanks from reach1n? the leaking dresser couplings in the
241-A Tank Farm SST vent line A portable exhauster, installed on
Tank 105-A vents all of the 241- A Tank Farm.

5.7.1.1 Exhaust Oucting. The exhaust ducting for the 702-A exhaust system
is comprised of individual underground ducts for each tank. Each individual
tank ventilation duct is connected to a common header within sach tank farm.
The two individual tank farm headers are connected to a co header dis-
charging to the first deentrainer (surface condenser, and then to the second
deentrainer). Individual tank ducts, and the common tank f: complex
header have Toop seals. These can be filled, thereby isolating that portion
of the system from the ventil.__ on systam, by clasing the drain valv for

1e seal lcop and adding water to the .Jop. This provides a full spectrum
of isolation possibilities should the need arise. Project B-419 upgraded
the 702-A vent header to prevent leakage of condensate through mechanical
(Dresser) couplings. A new section of all-welded underground vent header
has been installed containing thermal expansion loops with expansion
encasement. The new header intercepts the old header so th : all of the
Oresser couplings have be?n bypassed. The Project B-419 provides compliance
with DOE-RL Order 5820.2.(2)

§5.7.1.2 Moisture Pemoval Sy<*~m. Three condensers are available to provide
moisture remova: :rum the exiaust Stream. The exhaust air enters the con-
denser shell from the first deentrainer (K1-5-1) and is cooled by cooling-
water tubes located inside the condenser shell. The process condensate
drains by gravity to the 241-A-417 condensate tank. Process condensate is
recycled to the AY and AZ Tanks to maintain the desired Tic id level in
these tanks. The excess liquid is diverted to lQl-AN Tank, from which it is
subseguently pumped to the evaporator feed tank and then reevaporateg in the
242-A Waste Evaporator.

The condensers are cooled with raw water which dischar s to the warm
water sump and normally overflows to the Gable Mountain Por or B-Pond.
Backup cooling is provided by recycling the cooling water by pumping it from
the warm water sump to a spray cooling tower, collecting it in a cold water
sump, and pumping it back through the condensers. Another ickup supply for
cooling water is provided by a well. The data for each cor ‘'nsear is tabu-
lated in Table 5-4.

The off-gases from the three condensers are vented through a sacond
deentrainer (K1-5-2A) before entering the 702-A Ventilation Building.

This deentrainer was recently replaced and_the performance criteria for
the renlacement unit is summarized as follows:(8)

e The f1ow into the secondary deentrainer consists of a maximum of

4,000 ft3/min at a maximum temperature of 1509F and 30 in. of
negative water pressure.
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TABLE 5-4. Condenser Design Parameters.

Size: 3 ft 1/2 in. dia by 9 ft 0 in. long.
Type: Shell and Tube
Surface: 1,340 sg. ft.

Characteristic . . Shell side : Tube side
Fluid circulated Process f1ui;_ Water
Total fluid entering 20,000 1bs per hr 8CC gal/min
Fluid condensed 20,0C0 1bs per hr -

 Temperature in 2129F 1259F
Temperature out 200°F 1760F
Operating pressure 12 in. HpQ0 vacuum 125 psi
Number of passes l 6
Oesign pressure External 5 psi 129 psi
Design temperature 2129F 2129F
Test preésure 10 psi : . 185 psi

The new deentrainer will deentrain and remove moisture which will
drain from the deentrainer into the vent header back to the con-
densers. [t will be designed to withstand an internal negative
pressure of 50 in. of water plus the earth load required for
shielding. The top of the deentrainer will be removable so that
the deentraining media can be replaced.

Earth shielding for the deentrainer and concrete shielding for the
valve pit will attenuate a gamma dos ratea of 500 mR per hour at
the deentrainer and vent header to a maximum of 0.5 mR per hour at
ground level.

§.7.1.3 Filtration Systam A1l of the ventilation components located in
the 702-A Building (i.e., :ilters, stack fans, and stack) are considered to
be the filtration system. The 702-A Building is divided into two sections
along its longitudinal axis. The west (filter) side of the building houses
a steam hedater, a common exhaust header, and six banks of « uble HEPA

The HEPA filters "exhaust" to another common exh. St header on the

east (fan) side of the building, The east side housas a common exhaust
neader, an exhaust fan a1 ' backup exhaust fan, the stack s pling/monitoring
systam, and the stack base.
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5.7.1.4 Drains. The seal loop drains that service each of the 241-AY Tanks
drain back to the same tank. Those that service the 241-AZ tanks drain to
the 151-AZ collection tank. The remaining ventilation seal loops, drains
for deentrainers and floor drains in the 702-A drai to the 241-AX-152 catch
tank, either via a common seal pot which in turn dr Ins tht e, via a line or
via the 241-AX-152 diversion box. The 241-AX-152 ¢ :ch tanmk in turn is
jetted to a double-shell tank.

5.7.2 7Q2-A Rackup Ventilation System

The existing 702-A backup ventilation systam includes two backup
heaters, double HEPA filter banks, stack fan, stack, and stack sampler.
This equipment is mounted on a skid platform and located near the discharge
of the K1-5-2A Deentrainer. | order to bring it ¢ Tline, it must be
manually valved in.

The backup exhaust syst-— unit is connected to the 24 in. vapor header
of the primary system to the xi-5-2A Deentrainer. Vapor is drawn through an
18 in. port into the plenum of the backup exhauster system by a 7,000 cfm
centrifugal exhaust fan.

Vapor in the plenum is drawn through an electric duct heater to prevent
condensation of moisture on the HEPA filters. The duct heiater consists of
two thermostatically controlled 50 kW heater units. Both units will auto-
matically start when the temperature of the passing vapor falls below 10QOF.
Similarly, the first heater will shut off at L1309F and the second at 17COF
to m rent excessive heating of the filters.

The hedated vapor stream is drawn through a filter box centaining two
banks of HEPA filters, which have been DOP tested to ensure a collection
efficiency of 99.97%.

A 24 in. exhauster duct vents the filtered vapor to the atmosphere.
A dry air sampler pulls a sample of the vapor stream through a filter. The
filter is changed and analyzed for radiocactivity on days when the portable
exhauster is in operation.

The existing portable backup exhauster is rated at 7,000 scfm at 7 in.
water gauge. This exhauster is an adegquate backup for the 241-A-702 systam
until the time that the boil-off rate from the aging-waste inks increasas
the differential pressure on the 241-A-401 surface condensars above the
capacity of the portable exhauster. This will occur when the aging-waste
tank liquid level is above 900,000 gallons. At that time ligquid must boil
off to maintain this limiting Tiguid level. This situation will occur about
15 months after PUREX startup.

To correct this problem a new portable backup exhauster has been

ardered. The new portable exhauster has a rating of 4000 scfm at a 30 in.
differential pressure. The higher differential pressure is needed because
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5.8.5 Communications a~+ Alarm Systeme

Telephone communications are maintained between the tank farm control
rooms, and the area master control center, located in 242-A-building in
200 East Area.

If the trouble is connected with the pump or with a leak, trouble
alarms are annunciated in the master control center, in the tank farm.
control room, and at the tank. [n responding to a general alarm at the
master control center, a telephone call is made to the contrgl room serving
the tank farm involved to ascertain the specific problem. Reset buttons for
all alarms are located in the control room; reset buttons are also located
at each tank for pump alarms and leak detector alarms.

5.8.6 7 momoostoo <otems

Fir- b ©  ts a1 installed in e vicini® < all meog fere
Generaliy, tne nydrants are located just outsige tne tank rarm area. Most
of the hydrants are fed from raw water systems.

Portable fire extinguishing equipment is locatad in each of the tank
farm control rocms located at the edge of the tank farm.

5.9 SITE SURVEILLANCE MONITORING "SYSTEMS )

There is a network of ground water monitoring wells and conttnuous air
samplers in the 200 East and 200 West Areas which provide site monitoring
coverage for all of the Hanford Separat1ons Operations, including aging-
waste tank farm operations.

5.10 COMPARISON OF CURRENT CONFIGURATION WITH CURRENT CRITERIA

The DOE criteria are intended to be general and not directed to
specific components and their requirements. Oesign configurations of the
Aging-Waste Facility which may not agree with current indu: ry accapted
safaty criteria are listed below:

1. Backup Route Piping

Portions of the piping for the backup route for transfarring NHW
from PUREX to the 241-AY and 241-AZ tanks are schedule-l10 pipe.
Schedule-10 piping can handle NHW saolution transfer satisfactorily
(up to 15Q0F) but ma{ not withstand live steam because of damage
from thermal stress ) *Live steam could be in 3duced into the
line either from transfer jet gassing or from using steam to
unplug a plugged transfer line.
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Condenser Building Hot Side Gallery Piping: Based on available
pipe span and support data, the hot side gallery piping systems
reviewed were determined essentially to be rigidl supported.
Resulting seismic stresses would be small and wouid not lead to
failure of essential equipment.

Condensate Storage Tank 241-A-417: The outer concrete structure
of the condensate storage tank would be stressed near the range of
inelastic action at several locations under the normal plus the
root-mean-square combination of time varying loads. The
theoretical ultimate capacity of the structure, however, is ade-
quate to preclude a major failure. The inner steel liner vessel
would be only lightly stressed.

Exhaust Stack in Filter Building 241-A-702: The 1alysis con-
firmed the overstress in the exhaust stack anchor bolts and stack
section at the fan discharge wye.

Main Power Transformer, Switchgear, and Miscellaneous [tems: The
presently unanchored main power transformer and switchgear cabi-
nets fail to meet seismic criteria.

Tornado Hardness of the Tank Farm Ventilation System

The 241-AY and 241-AZ ventilation system was not designed to meet

maximum tornado conditions.(l8) A prelimimary a: :ssment of tor-
nado resistance of waste tanks ‘and auxiliary systems was done in
1971.(17) It concluded that no structure damage should be
experienced by the underground tanks and thair envelop structures;
however, depending on the specifics of the tornado and the area
hit, part or all of the "surface" utilities and facilities could
be destroyed. These "surface" utilities and faci ities consist of
steam, normal electrical power, emergency electrical power,
instruments and controls, cooling water, "make-up water" systems
(to replace that boiled off), condensers, instru 1t air, cir-
culator process air, ventilation heaters, filters, exhausters,
stack, deentrainer vessels, liquid seals in vapor system, and
buildings housing instruments and equipment. The anticipated con-
sequences of this destruction are discussed in Reference 17.
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TABLE 6-1. Worst Case
Fission Product Content
of PUREX NHW After Con-

centration.
Fission product
Isotope concentration
(Ci/gatr)e

Sr-89 250
Sr-30 47
Y-90 47
vl )
Ir-95 560
Nb-95 1,100
Ru-103 120
Rh-103m 120

. Ru-106 160
Rh-106 180
Cs-134 8
Cs-137 53
‘Ba-137m 50
Ce-141 87
Ce-144 880
Pr-144 880
Pm-147 170
Total 5,100

dBasis: 6% 290py fuel,
180-day cooled and waste con-
centrated to 190 gal/MTU.
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6.2.4 “Yv4roge= Formation and Accumulation

Hydrogen gas is produced by the radiolytic decomposition of water
present in the radioactive waste. The rate of formation of hydrogen gas in
the waste tanks is estimated to be 1.2 cm3 Hp/wWhr. (4

It is ighly improbable that hydrogen gas could accumulate in the
aging-waste tanks to explosive levels becau: of large air-sweeps through
the tank. Air is introduced into the waste tanks through the submerged air
spargers and by inleakage, and removed from the tank vapor space by the
forced air ventilation system at a rate of about 600-800 scfm. The peak
hydrogen generation rate will be less than 1 scfm. The lower flammable
range for hydrogen is 4% by volume.

e | 3sibility of accumulating hydrc~2n gas at e 1?siV‘ levels in
m 1o° ing isolated waste storage tanks has been studieg. (3= It has not
been shown that hydrogen can accumulate to dangerous levels. Vapor space
samples have been taken from various nonboiling waste storage tanks and no
trace of hydrogen has been found in Hanford waste tanks.

6.2.5 He=*_fRergration

The heat generation in the first aging-waste tank will be about
650,000 Btu/hr at the end of the first campaign and will peak, with fluctua-
tions, at about 4,000,000 Btu/hr for the worst case. When the tank has been
filled, the net heat generation will gradually decrease. The net heat
generation rate is listed in Table 6-4 and illustrated in Figure 6-2.(1)

6.2.6 Salt Concentration

The concentration of important ions in the NHW routed to the
aging-waste tanks are as follows:(3

Hydroxide - 1.0 Molar
Sodium - 5.7 Molar
Nitrate - 3.9 Molar

6-7










SD-HS-SAR-010
REV 1

The concentration of hydroxide, nitrate and nitrite jons in the
Aging-Waste Tanks will be controlled as specified in Reference 9, a portion
of which is reproduced below:

VARIABLE SPECIF CATION LIMIT

For solutions with nitrate
predominant (NO3 OH-)

NO3- ‘ -5, M
For 3.0M <NO3 <5.5M

OH- >0.8M
OH- + NO3 | >1.24

For 1.0™ <N, <3.M™

OH- >0.8M i
OH- + NO2 >40% of <NO3M

For <1.0M NO3

OH= . >0.01M
NO3 >0.01IM

6.2.7 NHa Concentration

Ammonia (NH3) could Tead to the formation of ammonium nitrate (NHgNO3)
which could clog exhaust filtars and could be an explosion hazard in the
event of a fire. The concentration of NH3 in the aging-waste tanks will be
less than 0.0IM.

6.2.8 Qrgarire

Separable aorganics are not expected in aging tanks except frcm non-
routine operations at PUREX. An organic layer will not extract plutonium
from the waste into a concentrated layer within the tank ¢ 1ce the organic-
aqueous distribution coefficient in basic solutions causes precipitation of
plutonium in aqueous phase. Therefore, there is not a criticality hazard
from separable organic. Any separable organic will be rap i1y distilled
from the tank due to the high temperature of the aging waste. The organic
would collect in the A-417 tank. DOue to the sugar denitration process an
undetermined amount of dissolved arganics are present in the aging-waste
tanks. These dissolved organics camnot lead to an organic layer containing
concentrated plutonium.
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The procedure for initial filling operations for an aging-waste tank is
as folle iz

1. Sample current tank contents of the aging-waste tank to be used.

2. Use the laboratory analysis results to calculate minimum liquid
| 1 that should be left in the tank so that the resulting water
or supernate addition to ¢ ),000 gal does not violate the Tow
composition specification Timits (OH- >.01 M and NO; >.011 M).

3. Agitate tank contents to suspend old solids and pump tank to the
small heel.

4. Fi11 to 650,000 gal with water.

5. When NHW addition starts, turn on air to the five shorter airlift
circL itors.

6. Allow the liquid level to rise at the 810,000 gal Tigquid
level, turn on the remaining airlift circulators.

7. When the 968,000 gal volume has bt 1 attained, raise the waste
temperature at a rate not to exceed 249F/day until both the
desired tank level is being maintained (968,000 gal) and the
boiloff rate matches the NHW addition rate.

6.3.2 Strm=na Ta=b O=~~gss Equipment

6.3.2.1 St Heat+~~ Coil. Each of the aging-waste tanks is equipped with
a steam cois nung t:um a riser at the top of the tank. The steam coil is
used to maintain the tank contents at the « ;ired operating temperature and
liquid level, when heat is needed. The coil has a surface area of 1,010 ft2
and will transfer approximately 3 x 108 Btu/hr with a temperature
differential of 200F. This heating system can also be used, if needed, to
drive off water to provide space for the addition of more | i solution.

6.3.2.2 Air Lift Circu itors. There are 22 air 1ift circulators installed
in each tank. The circulators agitate the tank contents. They also serve
to provide heat removal control, provide forced circulation, and suspend
solids to prevent temperature excursions. Design air flow through the
circulators is a maximum of 20 scfm. The anticioated “low is 3 to 5 scfm.

6.4 VENTILAT N

The Aging-Waste Tank Facility is equipped with ventilation systems
1ich provide heat and vapor removal and containment. Each tark is vented
through the primary ventilation system. The amnuli are also vented.
A back-up ventilation system is in place to provide emergency ventilation
service to the tanks in case of loss of vacuum to the primary ventilation
system.
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6.4.1 Primary Yentilation Svstem

The primary ventilation system provides containment of radiocactivity by
maintaining a slight vacuum in the aging-waste storage tanks. It also
removes heat and water vapor and thus serves as one of the principal
controls in the operation of the aging-waste tanks. Air » 1itilation flow
rates will vary between approximately 500 and 1,000 scfm for an aging-waste
tank (usually 600 scfm). Heat removal rates will vary, but would be less
than 4 x 106 Btu/hr, and water boiloff will vary up to 3-6 gal/min. The
water vapor (water boiloff) is condensed and the condensate either is routed
to the 241-AN-101 Tank for boiloff in the 242-A Evi orator system ar is
collected in Tank 241-A-417 for recycle back to the aging- iste tank for
liquid level control.

6.4.2 Annulus Ventilatim~n System

The annulus of each aging-waste tank is ventilated to maintain dry
conditions within the annulus as a corrosion protaction measure, to provide
supplementary heat removal from the waste tank, and espec’ Ily to provide
early leak detection information. The maximum rated air flow through each
of the tank annuli is 3,500 scfm. The anticipated air flow during
operations is about 8Q0 scfm. Heat removal will vary with conditions within
the tank. At t! anticipatad air flow rates heat removal will range up to
120,000 Btu/hr.

6.5 PROCESS EFFLUENTS

The process effluents resulting from normal operation of the aging-
waste tank facilities are gaseous effluents from the ventilation systems and
1iquid effluents in the form of cooling water, steam condensate, and procass

condensate. Thesa effluents are also discussed in Chapter 7.0.

6.5.1 Gaesnus

A1l ventilation exhaust systems are designed, constructed, and
maintained to remove radioactive particulate materials from gaseous
effluents so that the effluents meet specified concentration guides.(10,11)
6.5.2 Liguids

Cooling water from the condensers in the primary ventilation system

will discharge to either the Gable Mountain pond or the 8- lant pond. The
maximum discharge rate is approximately 800 gal/min for ei 1 condenser.
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7.2.1 Airborne Effluents

A description of the airborne effluent treatment system is provided in
Chapter 5. Referring to Figure 5-9, exhaust vapor from the tanks flows via
a common header to the first deentrainer (K1-5-1), the sur :e condensers,
and the second deentrainer (K1-5-2A). The deentrained air 1ters the
702-A Building where it is heated and filtared by double HI \ filters prior
to being exhausted to the atmosphere via the 296-A-17 Stack. The maximum
flow through this stack is 4,000 scfm.

The annulus ventilation system for the AY Tank Farm directs pre-
filterad air into the anmuli, circulates the air in the am 1i, and then
exhausts the air through_double HEPA filters. Tl flow th' ugh S%ack
296-A-18 is 4.2 x 108 ft3/yr; Stack 296-A-19 is 4.2 x 108 ft3/yr.(6) The
AZ Tank Farm annulus system is similar in design to the AY Tank Farm system
except that it exhausts both AZ Tanks. Flow through the 2¢ -A-20 Stack is
8.1 x 108 ft3/yr.(6)

Normal operation of the Aging-Waste Facility is not e: ected to result
in airborne effluents in excess of guidelines in References 2, 3, and 4.
Using the source term provided in Chapter 6.0 and Reference 5, the potential
concentrations of radionuclides in the gasaous eaffluents released under
normal operation are listed in Table 7-1.

TABLE 7-1. Potential Concentrations
of Radionuclides in the Gaseous
Effluents from 702-A System
Under Normal Qperation.d

NucTide Concentration, uCi/cm3
90sr 2.5 x 10-17
106gy 8.3 x 10-18
13. ' 2.7 x 10-17
144¢cqe 6.0 x 10-17
AT 2.5 x 10-16

2Concentrations are based on the
AZ-101 Tank, the first tank to be filled,
assuming a ventilation_duct decontamina-
tion factor (DF) of 103; first deentrainer
OF of 10l; second deentrainer OF of 102;
condenser OF of 102; and double HEPA
filtar OF of 3 x 105, (See Fig. 5-9.)
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crib. [f excessive radiation is detected, the condensate is automatically
diverted to the 241-A-417 Tank and either pumped back to AY-AZ tanks or
pumped to a diversion station and diverted to other double-shell tanks. The
radiation monitor is located upstream from F-505 diversion valve. The
response time of the radiation monitor is such that it will close the
diversion valve before any contamination can get past the valve. There is a
redundant radiation monitor further down the line at A8 crib sai _le pit #2
with similar diversion capabilities as at F-505.

Leaks in the ventilation steam heater and Teaks in the surface
condensers to the cooling water are not expected to result in a release of
radiocactive liquid effluent. The potential contamination entering these
streams would have a maximum concentration of 0.24 Ci/gal.* Another source
of potential release of contamination to the soil is failure of the
deentrainers due to corrosion. The r 'mum comi ntrat” 1. 'lable to leak
to ti soil is 0. Ci/gal.* However, corrosion of the dees: \iner 1is
unlikely.

Other failures in the Aging-Waste Facility that would easult in release
of contaminated 1iquid effluents are failures in the waste ransfer piping.
The maximum expected concentration in these pipes is 5,100 Ci/gal. Design,
monitoring, and quality control essentially preclude the cccurrence and
would minimize the impact of any such failure that did occt

7.2.3 Solid Effluents

Solid wastes (e.g., failed equipment such as pipe? and HEPA filters)
are packaged and buried in accordance with RHO-MA-222.(4)

7.3 EVALUATION

7.3.1 D"‘Ji&""“ and ACCE"‘""‘”““L

The calculated concentration of radionuclides in the gaseous effluents
released under normal operating conditions are well below the concentration
guides Tisted in Table [ and Table [I of Referances 1l and 2. The annual
occurrence of any of the fajlures described in Table 7-2, even if it lasted
for a 24-hour period, would not result in an annual average concentration at
the point of release above Table [ and Table [I guidelines. 1.2) The
calculated instantaneous and average releases (Tables 7-3 and 7-4,
respectively) are calculated to be within the applicable RHO-MA-139(1)
concentration guides.

*The decrease in temperature as the moisture-ladened airstream leaves
the tank would result in a concentration in the condensed liquid
significantly lower than the value reported here.
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The only normally radijoactively contaminated liquid stream is the
process condensate. This stream could only be released to the environment
in the event of an accident, such as failure of a buried condensate line.
The process condensate concentration at the condensers was estimated to be
7 x 10=2 uCi/cm3.

i ) n i Cyre bame
7.3.2 Monitnwina amd Cymplip~ Cyetame

The exhaust from the 702-A Primary Ventilation System is equipped with
a record sampler and an Eber]ine AMS-3 continuous air monitor (CAM) in
accordance with Rl .MA-139.(l) The CAM sample filter is changed daily. The
recor sampler filter is changed weekly and sent to the 222-S laboratory for
analysis.

The backup exhaust system is equipped with a dry air samp r which
pulls a sample of the exhaust stream through a filter. When the backup
syst. is in operation, the sample filter will be changed at the completion
of each run period or weekly, whichever comes first. An upgraded sampling
system will | installed at the new exhaus ‘.

The annulus ventilation systems (AY and AZ Tank Farms) are equipped
with record sa ers in accordance with RHO-MA-139.(l) The samples are
coliected weekly and are sent to the 222-S laboratory for analysis. A CAM
unit is instatled upstream of the filters for primary tank leak detection
purposes.

Tne tank heating coil discharge (steam condensate) is monitored and
automatically diverted to the 241-A-417 Tank if contamination is detected.
The monitoring system consists of two sodium iodide detectors and associated
gguipment, one upstream and one downstream of the diversion valve.

The site surveillances monitoring system at Hanford provides additional
environmental surveillance for the Aging-Waste Facility. The Effluent
Controls group is responsible for monitoring the gaseous and liquid
effluents and the 216-A-8 Crib, and for maintaining records of monthly and
annual release rates. Discussion of the cperating parameters monitored is
provided in Chapter 5.0.

7.3.3 gnn‘4 nama-‘t ASS“"“_CE

Currently, administrative controls, backup equipment, filter isoiation
capability, monitoring, quality control, and engineering design provide the
primary assurance of confinement. Based on the source tarm and system
design capabilities, confinement in respect to the airborne environment is
adequate.
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Three other radionuclides, 3H, l4C and 1291, not listed in Table 7-1
could potentially be present in the gaseous effluent from the
702-A Ventilation System. Samples of the effluent will be collected from
the 296-A-17 Stack with appropriate sampling systems and analyzed for these
three radionuclides to verify that their concentrations are below the
appropriate concentration guides in References 1l and 2.

The current inability to predict the exact concentrat in of
radionuclides in the process condensate is not considered a problem. This
condensate will be directed to either the 241-A-417 Tank or the
241-AN-101 (double-shell) Tank. The other liguid-effluent streams are not
normally contaminated; however, should they become contaminatad they can be
diverted to the 241-A-417 Tank.
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8.2 ONSITE ADMINISTRATIVE CONTROL

Rockwell management has developed a policy to maintain occupational and
population radiation exposures from Rockwell-contrc led activities to levels
that are ALARA. The following elements are incorporated into an ongoing
program designed to implement this policy. ;

Plant design

Operating techniques

Personnel training and certification

Radiation surveillance and control programs
Environmental surveillance and control | igram
Decontamination and decommissioning progr n
Dosimetry and supplemental dosimetry programs

Respiratory protaction eguipment (full face mask mechanical
respirators and self-contained breathing apparatus).

3.2.1 Physical and Administrative Controls faor Radiation Areas

Radjation Area - an area where an individual could receive a
whaole-body radiation dose between L and LO0 mrem in any 1 hour.

Radiation Area-Surface Contamination - an area in which the
surface contamination may exceed 200 dpm/100 cmé (20 cpm/100 cmz)
for alpha radiation and 2,000 dpm/100 cmé (200 cpm/100 cml) for
beta-gamma radiation, and where radiation levels meet the criteria
of a Radiation Area.

Radiz**~= Area Airborne Ra-i~=2~*ivity - an area where airdorne
concenvracions uf radioact ve materials averaged over a normal
work week, would exceed 25% of the concentrations specified in
Table I of Referenca 2.

High Radiation Area - an area where an individual could receive a
whole-pody radiation dose in excess of L0O mrem (but less than
5 rem) in any 1l hour.

Radioactive Material Area an area or aenclosure where radioactive
material is present in a form such that no protactive clothing is
required.

Restricted Accass Area - an area where an individual could recaive
in excass of 5 rem/hr, hence, an area where special safety
precautions are required for entry.
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appropriate type and strength of radiation sources. Electronic packages of
the instruments are calibrated with an electronic pulse generator. The fre-
quency of calibration of the instruments is determined by their type and
use.

The operation of the area monitors, Weyco survey instruments, and CAM
units are checked by Instrument Maintenance using a built-in operability
test and are checked monthly with a calibration source by Radiation Moni-
toring. A1l alpha monitoring devices can be checked before each use with
sources mounted on the instrument. Sources for checking portable, beta-
monitoring equipment are located near the entrances and exits of radiation
areas.

8.2.4 Radiation Protection Train‘-q

A11 | kwell new employees are given a r¢ i« ical orientation., The
description of the radiation prote 'on training A Jr. is contained in
Reference 7.

Radiation workers receive additional training that covers the
fallowing:

o The potential sources of radiation associated with work performed
by the individual's trade

The biological risks of radiation

) 1@ reasons for minimizing exposure and the methods an individual
may use to reduce his (her) exposure

o The requirements for entry into a posted-radiatic area
Radiation limits

e The methods by which contam1nat1on is controlled during work with
radioactive materials

e The need for consulting Radiation Monitoring personnel when con-
fronted with radiological problems or questions

8 The proper way to read commonly used self-reading dosimeters
e The need for accurate exposure records and other radiclogical

safety records.

8.2.5 Control of Airhorne Radioactive Materials

Continuous monitoring and sampling for airborne radioactive particulate
materials is required in areas where personnel have a high potantial for
exposure to airborne radicactivity resulting from radiological conditions in
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Effluent releases are monitored by obtaining and analyzing representa-
tive gaseous and liquid samples from all effluent streams entering the
environment.

Routine environmental surveillances are conducted in the 200 Areas and
associated sites and at the 600 Area retired waste disposal site. Monitor-
ing of field activities that may cause impacts to the environment are also
conducted. 0Data are analyzed to determine trends, compliance, environmental
impacts, and adequacy of radioactive waste containment systems. Results are
issued in a series of regular, special, and topical reports.

Routine evaluations are performed on data generated by the CASS and
from operational data sheets supplied by Tank Farm Surveillance and
Operations. Data is evaluated to detect releases of radiocactive materials
from containment failures and to ascertain whether or not scharges .
originating from Rockwell's wasta storage tank and evaporator facilities to
the environs meet the specified gquidelines.

8.4 RADIATION PROTECTION DESIGN FEATURES

A1l of the above types of radiation ar=as will or could exist within
the Aging-Waste Facility under certain circumstances. For example a
Restricted Access Area would exist at the 241-AX-155 Diversion Box if PUREX
NHW were being transferred and the cover blocks were not i place. Buried
piping outside of the tank farm radiation area is a Radicactive. Material
Area. The potential for surface contamination and airborne radicactive
material exists within the tank farms, ventilation facilities, and
aspecially when maintenance or repair work is being perfo :d on any
internally contaminated egquipment or pipe.

Aging-waste tank farms are isolated by chain link fencing and entrance
is controlled by means of lockad gates. Radioactive gasec ; effluents are
controlled by ventilation exhaust systems in the tank farms. Air from
normally contaminated systems (such as exhausted air from the aging-waste
tanks) is filtered and is sampled by continuous air monitoring (CAM) units
before being discharged to the atmosphere.

Aging-waste tank farms operations will be performed using remote
techniques. The tank farm systems for monitoring gaseous d liquid
affluents have been upgraded to the latest standards. Monitoring of
airborne radiocactivity has been upgraded with the use of new CAM units
placed at the points of discharge to atmosphere.

8.4.1 Shielding ' .

Shielding for new facilities has also been designed t reduce radiation
intensities to a maximum of 1 mR/hr in controlled areas, ¢ | 0.5 mR/hr in
uncontrolled areas. Pre-existing facilities in controlled areas have
sufficient shielding to reduce exposure rates to 1 mR/hr at contact.
Principal shielding elements in the aging-waste tank farm facilities are
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TABLE 8-3. Fission Product
Concentrations in Worst
Case PUREX NHW.2

[sotope* CO"ngﬁggﬁiOn,
89sr 250
%0sr - 47
20y 47
oLy 390
25zr 560
35N 1,100
103Ry 120
103mpp 120
10Ry 160
106gn 160
134¢q 3
137¢s -
137mg,a 50
talce 87
144ce 830
: 144py 880

147pp 170
Total 5,1000

a6y 240py Fuel,
180-day cooled, with waste
concentrated to 190 gal/MTU.
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Pits While Worst Case PUREX NHW is Being Pumped.
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TABLE 8-4.

Maximum

Fission Product Con-
centration in First
Aging-Waste Tank.@

[sotope l Ci/gal
89sr | 14.8
905 . 7.83
9ly - 22.6
95z - 23.3
95Nb . 55.6
103ru/Rh 6.32
106ry, 1 8.48
1255y | 0.35
1277e 0.21
1297¢ 0.21
134¢s 0.29
137¢s 8.16
144¢e 67.6
147pm 21.2
Total 237.

3Fo1lowing cam-

paign 3C.

Radiation Exposure Rates Expected Abave Pump and Sluice

l Cover Exposure rata, R/hr
block Riser
Farm | Pit thickness, [D, in. | Abaove riser | Transfer | Total during
: in. no transfer _ piping transfer
AY : Pump 30 42 .0015 .0012 | .0027
Sluice 24 42 .0093 .0097 .019
AZ Sluice 24 42 .0093 .0072 .3165
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TABLE 8-6 Radiation Exposure Rates
Expected at the 241-AX-155 Diver-
sion Box While Worst Case PUREX
NHW is Being Transferred.

Location Exposure rate, R/hr

Cover blocks in place:

Contact 4 x 10-4 .
3 feet above cover - 2 x 10-4
blocks

Cover blocks removed:
At edge ¢ box Lo

There will be no offsite exposures as a result of normal operation of
the Aging-Waste Facility. State Highway 240 runs through the Hanford Site
and passes within 9 km (5.6 mi) of the 200 East tank farms. The potential
for public exposure on this highway is taken into consideration for analyses
of hypothetical accidents, but it would not be appropriate nor realistic to
use the highway location for the purpose of predicting continuous exposure
to the genera1 population. For the purpose of radiation dose calculation,
the maximum individual is assumed to reside at Ringold, about 16 km (10 mi)
east-southeast of the aging-waste tank farms.

8.6 REFERENCES

1. RHO-MA-145, April 1979, Radiation Monitoring Manual of Standard
Procedures, Rockwell Hanford Operations, Richland, Washington.

2. D0OE Order 5480.1A, August 1981, Ervironment Protection, Safety, and
Health Pro*=~tion Program for DOE uuerations, Chapter XI, 'Requirements
for Radiat.un Protection,' U.S. Department of Energy, Washington, D.C.

3. DOE Order 5484.1, February 1981, Environmental Prot~~*i~-~ CSafr*- and
Health Protect1on Information Reporting Reguirements, u.s. vaDar wnent
of Energy, Washington, D.C.

4. DOE/EV 1830-T5, April 1980, A Guide to Reducing Radiation Exposure
te A= _Low As Reasonably Ach1evab1e U.S. Department of Etnergy,
Wasnington, D.C.

5. RHO-MA-139, June 1981, Environmental Protection Manual, G. F. Boothe
and D. L. Uhl, Rockwell Hanford QOperations, Richiand, Washington.

6. RHO-MA-172, January 1979, "Radiation Work Procedures," Radiation
Protection Department staff, Rockwell Hanford Operations, Richland,
Washington.
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RHO-MA-220 Rev 1, February 1983, Radiological Standards and Operational
Controls, Radiological Engineering staff, Rockweil Hanford Operations,
Richliand, Washington.

"Health Physics Procedures", 1982, Rockwell Hanford Operations,
Richland, Washington.

ANSI-N545-1975, 1975, Perfo~=ar~= Tee<*ing, ar+ Owgreduw=al Sracifica-
tions for ThETMO]Uﬂ_ﬁ""”"‘"'— Dusim@viys Enviiui@nia: m~upiications,

American National Scanuarus wnstitute, New York, New York.
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9.0 ACCIDENT SAFETY ANALYSIS

Aging-waste from PUREX operations will be stored in double-shell tanks
which have not previously held aging-waste. Tank 10l-AZ will be filled
first followed by Tank 102-AZ. Tank 102-AY will serve as the spare for
102-AZ. Information used to identify potential hazards and develop
subsequent scenarios was obtained during previous storage of aging-waste in
single-shell tanks. Where applicable, credit was given to the margin of
safety provided by the secondary tank and the annulus ventilation and
instrumentation systems of the double-shell tanks.

9.1 HAZAF™S

The projected Aging-Waste Facility configuration and systems operation
were reviewed to identify potential hazards. The review was conducted
systematically, considering first the facility, then the waste piping, the
tanks, and the support systems. Consideration was given to individual seg-
ments and interfaces with other segments for overall facility safety consis-
tant with limitations stated in Chapter 1. Figure 2-1 identifies the
various segments of the aging-waste facility which were reviewed for
potential safety hazards and indicates the relationship between the
segments. Hazards identified, consequences, and mitigating features are
described in Tables 9-1 through 9-4,

9.2 ABNORMAL OCCURRENCES

Events included in this category are those which could result in injury
to. operating personnel, contamination releases within the boundaries of the
facility, or the disruption of normal operations. As a result of an
abnormal oct “°rence, minor amounts of radiocactivity may be released to the
immediate environs but would pose little or no risk to the offsite
population.

9.3 ACCIDENTS

In the context of this SAR, the term accidents refers to credible situ-
ations that create demands upon the system beyond its capabilities to
control and that may result in significant onsite or offsite impacts.
Impacts considered fall into three general categories: personnel,
envirommental, and economic. Econaomic impacts are considered in relative
terms rather than real (dollar) values, i.e., a compressor relative to a
condenser or a condenser relative to a double-shell tank.

Each of the events identified in Tables 9-1 through 9-4 may, with loss
of control, generate an abnormal occurrence or an accident; however, equip-
ment and controls, engineered safety systems, and administrative controis
can prevent and/or mitigate the impact and effects of each identified
hazard.

S-1
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TABLE 9-1. Aging-Waste Facility.Hazards Analysis. (Continued)

Event Possible Source Potential ' Prev re Hitigating
sequence termd consequence(s) fea ] . measures
Freezing Ice forms on power 100 Ci/hr to | Possible disruption of | An emergenc w Mild winters; selected equip-
Weather lines, wmechanical vapor space support services; per- automatical 1 ment protected; emergency
devices, and out- sonnel injury power to se Wn- | procedures for utility
side stajrways. associated with falls. | ment; hand w - | fatlure in winter; sanding
led on exte - of walkways.
ways.
Industrial Personne) injured by Lost work days; Pre-job pla and Trained emergency medical
Accident falling objects or possible personnel schedul Ing; ving; personnel are available at
uissiles fatality. roped pathw we- the £-W fire station
. ) cedures. A I?htlng 24 hours/day.
or ) for increas itbility
injuries related to
falls
or '

chemical burns and l
fuse inhalation

or

back strains from
1ifting.

4Source terms from Ref. 1.

bUnder norwal operating conditions and maximuw concentration of radfonuclides in the i, 100 Ci/hr are entering (and leaving)
the vapor space. At any instance 50 Ci are present {n the vapor space.
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Event
Piping
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TABLE 9-2. MWaste Transfer Piping Hazards Analysis. Sheet 4 of 4)
e e S e i et TSP SRR S ur ¥ WP NSO . - s e s B —
Possible Source Potential Prev Mitigating
sequence term consequence(s) - fea measures
An intertank transfer 240 Ci/gal Loss of: intertank Encasement ns Encasement {s periodically
is made (Ref. 6? transfer capability; radioactive d. checked for contamination.
radioactive material . Leak detection pits have
and is releasaed to pipe alarms to signal when a leak

liquid waste therm-
ally stresses carbon
steel piping causing
a leak,

encasement Lhen, if
that also fails, to
soil.

is detected. Pipe {is sub-
sequently leak tested and
repaired or abandoned.
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TABLE 9-3. Aging-Waste Storage Tanks Hazards Analysis. Sheet 3 of 3)

Event Possible Source Potential Preventive Mitigating
SLquence term consequence(s) features measures
numping Hcavy partuclus 900,000 Cia Environmental release; |Air lift circulatore In the past, increasing air
containing high machanical and thermal |will minimize parti flow to circulators, adding
heat generation stress to tank struc- settleout, heat str dilution water, and trans-
rates settle out ture; loss of con- ification, and assist ferring tan* contents have
of waste solution tainment. in heat dissipation.b been parti .y successful in
Stuicing can be us reducing hign temperature
and to minimnize pile-up. in sludge.
Temperature montitoring
become insulated by will provide warni  of
other particles increasing tempera.u.es
causing the heat to - in time to take act
build up in bottom . before overheating ieads
Vayer to bump.
and
cause a sudden and w
rapid boiling of EJ
Hquid waste Eﬁ
solution in a local- Mo
3 ized area. =g
-4 cm—— e e .- - i e s - e b i e ., e ————— -~
e Calcu\aled using Reference 1 and 241-SX operational data dated July 21, 955, to 0. F. Bea eu, Unit Head, REDOX Process R
Eugineerlug from G. L. Hanson, Process Engineer. SB
o

Bnis event is postulated w/o regard to failure of air Vift clrculators aind therefore has a very low probability of occurence.
Air lift circulator failure is addressed in Table 9-4,
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The hazards identified were compared to each other, on the basis of
source terms and consequences, to determipe the "worst-case" accidents. Uti-
1izing this method, four hazards were identified for further investigation:

Pipe leak between PUREX and the AZ Tank Farm

Hydrogen explosion within the tank'and subsequent dome collapse
e Tank bump

Major tank leak.

9.3.1 Pipe Leak

An evaluation was performed of the potential impact of a postulated
leak in piping containing PUREX NHW with the worst case concentration of
fission products (Table 6-1). Several factors are in place which (1) reduce

- the probability of a leak occurring, (2) reduce the impact of a leak on the
enviromment and on maintenance personnel, and (3) reduce the economic impact
™~ of a leak on PUREX operations.

The first category includes the following factors:
Most of the piping is relatively new and free of corrosion.

Newly instailed or repaired piping was hydrostat1ca|1y tested
.after installation.

e Periodic flushing will reduce the buildup of and potential-
blockage of the system.

™ The second category, reduction of impact on the environment and
personnel includes the following:

Periodic flushing will reduce buildup of contamination and reduce
radiation dose rates from the system.

Leak detection capability and batch operation of the system will
both act to reduce the volume of leakage.

e Encasement of transfer piping, slope of the lines and trenches,
and heavy compaction of soil in trenches will nelp drain any
leakage towards the tank farms and reduce radiation dose rates and
contamination of soil before and during repairs.

® Administrative controls will minimize radiation exposure of
personnel and contamination of the environment, by ' ins of a
carefully executed work plan, protective clothing, and
shielding.(7)
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The third category, economic impact on PUREX operation and cost of pair
and recovery from a pipe leak are mitigated by the follawing factors:

The factors listed above that reduce the impact on the environment
and personnel radiation exposure, also re ice the cleanup effort
and hence the cost of repair and recovery following the pipe leaks.

The ava%]abi]ity of a backup waste transfer systi will permit the
early resumption of PUREX operations following a pipe leak.

After considering the ways that the above factors mitigate the impact
of a pipe Teak, it was concluded that this accident did not warrant the devel-
opment of a detailed scenario and impact analysis. A pipe leak is no longer
considered a worst case accident.

9.3.2 p~=1ge- “xplr-fon _and "~=~ Tollap:

A hypothetical hydrogen explosion within a tank and subsequent dome
collapse was evaluated to determine if this accident warranted development
of a detailed scenario and analysis. The evaluation revealed three factors
pertinent to the accident: radiolytic hydrogen generation rate, diffusivity
of hydrogen, and steam generation rate.

Steam and hydrogen generated in the tank migrate to the void space in
the tank dcme and are normally removed from thera by the primary ventilation
system. However, 7f forced ventilation were lost, sufficient hydrogen might
accumulate in the void space to create an explosive mixture. B8oth the nydrogen
and steam generation rates depend on the radicactivity of the waste. Using
values for hydrogen generation and the maximum thermal load in the tank listed
in Chapter 6.0, the hydrogen generation rate was estimated to be 1.4 x 103 L/hr
and the steam generation rate to be v2.3 x 106 L/hr. In the system which ‘
operates at near atmospheric conditions, the stezam generated would be sufficient
to purge the hydrogen from the void space long before an explosive mixture
could be generated.

The potential problem of localized pockets of rdrogen accumulating in
"stagnant" areas, such as risers or pump pits was also examined. However,
such an accumulation appears extremely unlikely because of the high diffusivity
of hydrogen. The diffusion of hydrogen is enhanced by convection currents
(in the absence of forcad ventilation) caused oy differences between the
waste temperatures and the dome void temperatures. In addition, the nits
are not sealed and offgas from the void space would escape to the environment
in the event of a loss of primary ventilation.

As a result of this evaluation, it was concluded that a hydrogen explosion

with resultant dome collapse was not a credible event warranting detailed .

analysis.
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9.3.3 Tank Bump

"Bumping" is the sudden release of latent heat energy which had been
contained in the radioactive 1iquid waste. The mechanisms that have led to
"bumping" in the past are not completely understood. Mechanisms postulated
to account for the development of the very high temperatures necessary for .
bumping, are described below.

Under normal operations, the major heat removal mechanism is convection
to the liguid not conduction.(8) The settled solids dissipate most of their
heat by convection, as long as there is movement of the liquid/solids system.
[f the irlift circulators wer to fail, a suffic 1t layer of solids might
settle out at the bottom of the | 1k to cause overheating and drying of the
solids. Steam vapor pockets would be creat: 1 ti  solids as the inter .i-
tial liquid © driven out. T ti al comnc Ivity would dv 1 dri ‘cally
because of the loss of movement of solids and liquids, and because of the
lower thermal conductivity of the vapor that has displaced the ligquid. The
heat is now transferred by vapor/solids conductivity without convection.

The laow heat removal leads to more overheating and expands the dry zone.
The whole process irreversi 1{ forms a pocket of high temperature dry solids
and vapor under the liquid. 8

If an overheated, vapor-locked pocket is broken up by buoyancy or by
mixing, then there will be a sudden release of steam as the excessively hot
solids are cocled by the incoming boiling liquid. That surge can further
disrupt other pockets, and the tank can "bump" with a sudden release of most
of the tracped heat in the form of steam. That steam surge can exceed the
capacity of the vent system to carry off-and condense the vapor.(8 In
addition to large releases of contaminated steam under the above scenariag,
releases have occurred during "turnover" in some overheated tanks. Turnaver
occurs in any tank neated from the bottom. A temperature gradient builds up
with higher temperatures and lower density fluid at the bottom. The lower
density fluid rises (thermosiphon effect), and releases any superheat relative
to the atmospheric pressure in the form of a surge of boiling. The surge of
boiling drastically lowers the effective density at that point and causes
the fluid to move much more rapidly, drawing more of the superheated fluid
from the bottom causing a fountain of steam and fluid, and finally, a sudden
surge of ccntaminated steam.

Scme turnover is normal in boiling ligquids, but as long as the airlift
circulators are operating properly the stratification of the liquid will be
minimized. [f the circulators were to fail for a sufficient length of time,
and then suddenly restarted after stratification has developed, an unmanaged
turnover of the 1iquid could occur leading to a bump.

A steady-state release of energy without any surges is preferred. The
inclusion of extra air 1ift circulators and stricter operating limits than
observed in the past should prevent or minimize bumping in the aging-waste
tanks. Continuous operation of the air 1ift circulators maintains nearly
all of the solids in suspension, assists in heat dissipation, and minimizes
therma differences in the liguid waste suspension. Multiple air 1ift circu-
lator failures in excess of 15 hours could permit significant solids
settling which may Tead to bumping.
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the form of 1irge droplets and falls out within the fenced confines of the
tank farm. The remainder of the liquid ejected to the atmosphere (4 gallons
containing 950 curies) is in the form of a fine mist.

9.3.3.2 Analysis. This accident would have potential impact in all of the
general impact categories. The environmental impact would be the result of
surface area contamination within and beyond the fenced confines of the
facility. The economic impacts would be those resulting from cleanup,
posting, and administratively controlling the contaminated area. However,
it is postulated that the major impact of this accident would be to

pers nel.

Pr jected onsite populations, based on current :affing levels . |
apt ximate di: inces from Tank 102-AZ are listed in Table 9-5.

TABLE 9-5. Projected Onsite Population in the
Vicinity of 241-AZ-102 Tank.

Location Personnel | Distance, m | Direction
241-A-271 (day 1 -5 100 - 3002 S
shift only)
242-A & 272-AW 107 400 - 500 S to SSW
202-A (PUREX) 345 | 800 - 900 SSW
2704-C 38 1000 - 1100 W '

aDepending on time of day and activities being
performed, the individual in closest proximity to
the accident could be located anywhere from O to
400 meters from the point of release.

Estimated offsite population distributions within a 50-mile radiys of
the 200 Area Hanford Meteorological Tower, based on the 1980 census(ll), are
listed in Table 9-6.

The DACRIN, HADOC, and PABLM computer models were used to estimate the
l-year and 50-year onsite and offsite radiation dose commitments as a result
of the tank bump scenario.

The maximum onsite dose commitment is based on an individual located
100 meters downwind from the release point and spending a total of 5 minutes
in the plume before donning a mask or exiting the area. The total dose
commitment for this individual is the sum of the dose from direct radiation
and the dose from inhalation of nuclides. A detailed description of
assumptions, parameters, and dose contributions is contained in
Reference 12. The total dose commitment for the maximum onsite ingividual
is 1isted in Table 9-7.
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The potential dose commitment from a tank bump to the offsite
population within 50 miles of the Hanford 20C Areas was calculated using the
population data listed in Table 9-6. The same computer codes as before were
used for calculation of the maximum individual doses. The wind was assumed
to be towards Richland (SE) to maximize the number of offsite residents
potentially exposed. The results of the calculations are presented in
Table 9-10.

TABLE 9-10. Calculated Populationd
Dose Commitment Following a Tank
Bump Accident (Man-rem).

Commitment period Whole body Bone Lung

l-year commitment/ 1,700 13,000 12,000
l-year exposu1 ?

5Q0-year commitment/ 8,900 70,000 12,000
1-year exposureD

50-year commitment/ 43,000 190,000 14,000
50-year exposural

4n estimated 109,400 oersons resided within
50 miles of the Hanford 200 Areas in the SE sector
(1980 census).(ll

bPeriod of const 1tion of contaminal 1 fooc

9.3.3.3 Hazard Level and Risk. Three hazard levels are established in
Reference 13 to define SAR review requiraments. Hazard levels are defined
in terms of the whole-body total (internal plus external) dose commitment
potentially received during the first year by the cnsite and offsite maximum
individual. The numerical values associated with each hazard level are
listed in Table 9-11.

Comparison of hazard level values to projected total dose commitments
as a result of a tank bump shows that the onsite whole-body dose placas the
tank bump event in a moderate hazard level. The relationshio of radiation
dose commitments for organs other than the whole-body to the three hazard
levels can be derived by choosing the annual dose commitment standards given
in Reference 14 to be the low hazard value as was done for the whole-body
(see Table 9-12).
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10.0 CONDUCT OF QPERATIONS

The Aging-Waste Facility provides storage spac2 far reutralized high-
level agueous waste (NHW) resulting from processing of irradiated reactor
fuels at PUREX. Operations conducted within the facility include receipt of
the waste, measuring and monitoring of major parametars £2 ensure continued
containment of the waste, transfer of wastes, and the .oliection and
reporting of data to operational management for furthar dissemination as
appropriate. The facility is manned 5 days a week on the 8 to 4 shift.
Off-shift coverage is provided by the Computer Automated Surveillance System
(CASS) and centrally located operations personnel.

10.1 OPERATING ORGANIZATION

Mi ' of the operations conducted within the Aging-Waste Facility
require the interaction of several Functions: Research and Engineering
(R&E); Health, Safety and Environment (HS&E); Quality Assurance (QA); and
others. Overall responsibility for operation of the facility is assigned to
the Tank Farm Surveillance and Operations (TFS&0) Department. The
relationship of the TFS&0 Department and tank farm groups within the RHO
management organization is shown in Figure 10-1.

10.1.1 Tank Farm Processing “merations

The Tank Farm Processing Operations Group is resgonsible for the ,
following activities that directly pertain to the igi-~g-waste Faci]ity:\l)

Receipt of waste transfers into Aging-Waste Facility
Shift coverage of TFS&0

e Support of Tank Farm Maintenancé Operation

e Control and operation of CASS

e Surveillance of tank farm processing facilitias.

10.1.2 Tank Far™ <ervices

Tank Farm Services is the lead groue for providing the following acti-
vities within the Aging-Waste Facility:(l)

¢ Radiocactive waste storage and disposal
e Contamination control operations

e Collection of surveillance data from waste storage tanks.
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HANPORD OPERATIONS
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FIGURE 10-1. Tank Farm Operations Organization.

10.2 PREOPERATIONAL TESTING

Readiness review is conducted as required in the QA Ma ial, RHO-MA-150
Procedure 9.301(2), prior to startup of significant processes that qua]if{
under the criteria defined in Rockwell Policies, RHO-MA-100, PM QA 2-300.(3)

A pre-job safety analysis is performed as required in Accident Prevention
Standard 2 of RHO-MA-221(4{ prior to startup of operations 1ich do not qualify
for the readiness review. The objectives of these two types of preoperational
reviews include:

e [dentifying and correcting construction deficiencies
e Training operation and supervisory personnel

o Demonstrating the operational readiness of the facility on an inte-
grated system basis.

10.3 TRAINING

[t is the policy of Rockwell to ensure that personnel are qualified to
perform their duties in a safe, efficient, and effective ma iwer. To
implement this policy, formal and on-the-job training is co iucted.
Training programs associated with the operation of the Aging-Waste Facility
provide employees with both knowledge and skills regquired to perform
dssigned work. The training programs also prepare individuals to take
prempt, effective action in response to abnorme or emergency conditions.
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Currently, it is planned to formally certify each operator whose duties

include coverage of the Aging-Waste Facility. To become certified, the operator

will have to demonstrate a thorough kncwledge of the facility, its opera-
tion, and responses to normal and off-standard situations. OQOocumentation of
certification will be maintained by the Rockwell Training Department.

10.4 NORMAL OPERATIONS

Plant Operating Procedures (POP) and Standard Operating Procedures
(SOP) are prepared for anticipated and frequent activities performed within
the Aging-Waste facility. The procedures are prepared in accsrdance with
the Engineering Procedures Manual. 5) prior to acceptance, procadures
undergo review, and a "walk-through" using the procedures is conducted to
i sure the safe performance of the task.

Changes to an appraoved procedure can be accomplished either by issuing
a revised procedure or by altering the existing procedure using a Procedure
Departure Authorization (PDA).(6)” PDAs include HS&E review and approval
before impiementation. The use of PDA is restricted to one of | 2 following
situations:

e A temporary departure from the procedure is needed due to
temporary equipment or process changes of such duration (normaily
less than 2 months) that make the normal procedurs change and
release process impractical

e A rmanent change must be implemented immediataly =3 =ithHer
correct procedural errors/amoigquities that coulid result in
operating errors or unsafe procedure performance or to praovide for
essential equipment or praocess changes not anticipated previously.

10.5 EMERGENCY PLANNING

Emergency plans for the A?ing-waste Facility and ali other tank farms
are contained in RHO-MA-111.5.17)  This emergency manual contains procedures
for coping with various types of emergencies. The procadures define actions
to be taken, including specific individual responsibilitizs, to achieve pro-
tection of perst 1el, facilities, and the environment. The emergency action
coordinator for the Aging-Waste Facility is the TFS&Q0 Manager. The cn-duty
shift manager acts as the emergency action coaordinator during aff-shift
nours until relieved by the TFS&0 Manager.

10.6 REFERENCES
1. RHO-MA-272, November 1981, Tank Farm Surveillance and Operaticrs,

Numper TF 2-001, Departmental Responsibiiities, Rockwell Hanfcrg
Operations, Richland, Washington.

2. RHO-MA-15Q0, Jume 1977, Quality Assurance Manual, Procadure 9.3C1,
R. D. Hammond, Rockwell Hanford Operations, Richland, wasnington.
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11.0 OPERATIONS SAFETY REQUIREMENTS

11.1 [INTRODUCTION

The Operations Safety Requirements (OSR) contained in this chactar have
been prepared according to RHO-MA-115,(l) Section 2-8.1. Thesa ISR <efine
management, design and process controls which assure safe operation of
aging-waste facilities. The 25 requirements are distributed among 5 major
categories forming sections 11.2 - 11.6 of this document.

Each of the: QSR has the following fort ::

appliicability
objec “ve
reguirement
basis - justification for requirement
® recovery - action taken if requirement is violated.

11.2 SAFETY LIMITS AND LIMITING CONTROL SETTINGS

Sdafety Limits are thcose values of measurable safety-reigted variables
outside of which serious consequences may occur. Violation of a safety
Timit constitutes a violation of an QSR. The limiting control sattings are
estabiished within sarety limits to allow for activation of a.arms and for
sub560uent corraective action before the safety limit is reached. Z«c2eding

a limiting control setting is not an OSR violation; hcwever, faii.re zo
respond to the agreed upon plan for PECOVEP] from a 11m1t1ng cantrol satting
violation is an QSR v1o1at1on.

11.2.1 Tank Pressurization

e 2rnlicability - This requirement applies to the aging-waste
ravility ventilation system, air 1ift circulators and
instrumentation.

Objective - The purpose of this requirement is to prevent rzlease
of radioactive materials to the environment due to prassurization
ot the tanks.

e Reguirement - Safety Limits: Primary aging-waste tanks shall nct
discharge radiocactive materials to the atmosphere at concentra-
tions greater than the D0E Concantration Guides listad in
Table I.(2,3)

Limiting Control Setting: High Pressure Alarms shall operata at a

vacuum of less than -0.1 in. water gauge in the primary tank
whenever air Tift circulators are operating.
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e Basis - Pressurization of a tank could cause release of
contaminated effluent to the atmosphere. AY and AZ Primary Tanks
are equipped with differential pressure indicating alarms for both
excessive and insufficient vacuum.

e Recovery - If this reguirement is violated, the shift manager
shall contact the managers of Tank Farm and Surveillance
Operations Department (TFS&0) and Tank Farm and Evaporator
Processing Control (TFZEPC). Radiation Monitoring shall also be
contacted. The system shall promptly be restored to within the
requirement. Recovery actions may include manipulation of the
702-A Vent System or backup exhauster*, air 1ift circulators and
amount of air inleakage permitted to the tanks.

Audit Point - High Tank Pressure Alarm Settings are set forth in
Process Specifications. High tank pressure alarm switches are
calibrated per I[nst : Calibration Docur v 'scharges

¢ ding tt 1 uh Vo docur id in Qi ice Repor

Tank pressures are recorded once each shift per standard operating
procedure. Data sheets are maintained by Tank Farm and Evaporator
Process Control.

11.3 LIMITING CONDITIONS FOR OPERATIONS

This section establishes minimum performance levels for all safety-
related equipment. '

11.3.1 Eguipment

This subsection defines reguirements for continued, safe operation of
all equipment: ventilation, process, utilities, and servicss.

11.3.1.1 T=~ Yacuum.

Ammli~akility - This requirement applies to the Aging-Waste
ravi iy ventilation system, air 1ift circulators and
instrumentation.

e Objective - The purpose of this requirement is to assure that tank
intagrity is not jeopardized due to excessive vacuum.

Requirement - Primary aging-waste tank vacuum sha | not exceed
6 in. water gauge wi- respect to the atmosphere.

*The existing backup exhauster must be manually started and valved in,
resulting in a few minutes delay between failure of spare ventilation fan
and restoration of tank vacuum. A tank containing aging-waste that is
boiling could pressurize during the delay. The new backup exhauster will
start up and be valved automatically.
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Basis - Excess vacuum in a double shell tank could create high
stresses in the steel of the primary tank wall. HHS-7789,(4
specifications for AY Tanks and HWS-8982,(3) specifications for

AZ Tanks, show design operating vacuum pressure allowances of

6 in. water gauge in aging-waste tanks. AY and AZ Primary Tanks
are equipped with differential pressure indicating alarms for both
excessive and insufficient vacuum.

P=~gvery - If this requirement is violated, the shift manager
snall contact the managers of TFS&0 and TFREPC. The system shall
promptly be restored to within the reguirement. Recovery actions
may include manipulation of the 702-A Vent System, air lift
circulators and amount of air inleakage permitted to the tanks.

4 - Po - High Tank ' A :ings are set forth in
riues3S opecifications. Hign fank vacuum Pressure Switches are
calibrated per Instrument Calibration Documents. Tank pressures
are recorded once each shift per standard operating procedure.
Data sheets are maintained by Tank Farm and Evaporator Process
Control.

P_T::'"'"." Tank Lea}: np!-d-nndniﬁ_n..

Applicability - This requirement applies to 241-AY and 241-AZ
Tanks.

Objective - The purpose of this requirement is to verify the
integrity of primary aging-waste tanks.

Reguirement - The annuli of aging-waste tanks shall be equipped
with at least one operable leak detection device.

Basis - This requirement must be satisfied in order to comply

with U.S. Oepartment of Energy - Richland Operations Office DOE
Order RL 5820.2,(8) which requires routine assessment of the
integrity of containment systems. Leak detection in the annulus
is necessary to provide notification so that corrective action can
be initiated if a primary waste tank develops a lesak. Primary
leak detection is accomplished by radiation monitors installed
upstream of High Efficiency Particulate Air (HEPA) filters in
annulus vent systems. Each annulus also contains conductivity
probe leak detectors and manual liquid level taces.

Recovery - If this requirement is violated, the shift manager
shall notify the manager of TFS&Q0. The manager of TFS&Q is
responsible for meeting the'requirement.

Andi* Pqint - Annulus Radiation Monitors . | leak detectors are

s wICLiundlly tested per Instrument Calibration Documents.
Radiation Alarm set points are determined by RHO-MA-139. Records
of both Radiation Monitor Functional Tests and Lsak Detector
Functional Tests are maintained by Tamk Farm Maintsnance.
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Objective - The purpose of this requirement is to prevent a
nuclear criticality.

Damyjrement - The total amount of fissile material stored in an

~ ng-waste tank shall not exceed 50 kg; maximum concentration in
solutions routed to an aging-waste storage tank shall not exceed
0.05 g per gal. In addition, for each batch the maximum plutonium
density possible after in-tank concentration shall not exceed one
gram per liter.

Basis - Criticality Prevention Specification CPS-T-149-00010,
"Waste Storage Tanks and Associated Equipment”(/) limits the total
amount and concentration of fissile material introduced into any
storage tank.

Recovery - If this requirement is violated, transfer of radio-

active waste to the tank shall be halted or curtailed as
appropriate. The shift manager shall notify the managers of Tank
Farm Services and Tank Farm and Evaporator Process Control. The
latter shall notify appropriate management, including the manager
of Criticality Engineering and Analysis and the Program Manager.
A recovery plan shall be prepared and formally approved by
Rockwell Hanford Operations (Rockwell) Management. A discussion
of "Recovery from Limit Violations" is contained in Section VIII
of RHO-MA-136.(8)

Audi* Pgint - Records of Plutonium Inventory are na1nta1ned by
ank drm and Evaporator Process Control. .

Apnli~=~ility - This requirement applies to operation of air 1ift
Ciscuriawurs in aging-waste tanks having any waste tamperatures
greater than 200°F.

Objective - The purpose of this requirement is to pravent the
reiease of radioactive.material to the environment due to
excassive boiloff rates or bumping in an aging-waste tank.

Reguirement - Air 1ift circulators shall supply a minimum total
flow rate of 50 scfm of air to an aging-waste tank at all times
axcant for periods not to exceed 15 hr before startirng servica
restoration in any one 48 hr period.

In addition to the minimum total flow requirement of S50 scfm, no
more than two (2) adjacent circulators shall be out of sarvics for
more than 15 consecutive hours.

Racie . Past operating experience and the results of axperimental

swuuidS summarized on pages 7 and 41 of HW-39432(%9), indicate that
sudden increases in air flow rates can cause bumping or axcessive
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boiloff rates in solutions near boiling points. ontinuous opera-
tion of air 1ift circulators reduces the settlina of heat produc-
ing solids and the accumulation of superheat in - e bottom of the
tank. Calculations assuming worst case conditions of highest
settling rates and assuming no natural convection in the solids,
show that temperature excursions may occur 15 hours after all flow
through circulators is halted.(10) Reference 9 | commends re-
starting circulators over a period of hours to prevent excessive
generation of vapor. Circulator flow and configuration are con-
trolled by procedure and operating specifications. Ffive hours
minimum are allotted for the controlled restoration of 50 scfm
flow from a total shutdown. In addition, the 401-A Condensers are
designed to condense 20,000 1b/hr of steam, equivalent to removal
of about 19.4 million Btu/hr from the aging-waste system. The
maximum normal heat removed from one aging-waste tank via ventila-
tion will be less than 4 million Btu/hr. '

Recovery - If this rc_ _T it © v |, the shift manq-ar
shall notify the managers or TFS&U ang i1r&EPC. | rther nucifica-
tions shall include the Program Manager. If necessary, as deter-
mined by the shift manager and Radiation Monitoring, personnel
shall be evacuated from the tank farm until Radiation Monitoring
completes a survey and recommends measures to be taken for safe
reentry. Air supply to circulators shall be siowly restored or
adjustad per the requirements of this OSR and/or raw water or con-
densate shall be returned to the tank for cooling as necessary.
Based on the best information to date, resuspension of the sattled
solids can be readily achieved following restart of the airlift
circulators. In a preliminary study by PNL,(1l) a computer model
of the circulators and resuspension process was used to calculate
resuspension rates from various portions of the tank bottom,
including places adjacent to the wall. The computer code used was
a state-of-the-art, three-dimensional, time-dependent code
developed at PNL to simulate turbulent fluid flow in vessels con-
taining various amounts of piping and hardware. Results indicatead
that total resuspension of solids down to within 0.6 ft of the
bottom was possible within 15 minutes aftsr rapid restart of the
airlift circulators.(ll) Further simulat ins are planned includ-
ing additional factors such as concentration dependent viscosity
changes. Nevertheless, the preliminary results are probably
accurate to within an order of magnitude. [t is therefore highly
likely that the 1imiting factor for the time required to achieve
maximum resuspension is the rate of restoration of air flow
through the circulators (limited by operating procedures and
specifications to a minimum of S hr to reach 50 scfm.)

Audit Point - Air 1ift circulator operation is controlled by
Standard Operating Procedure and Process Memos. Low flow alarms
indicate insufficient process air. These alarms are tasted per
[nstrument Calibration documents.
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11.3.3 Process

This subsection defines minimum acceptable process conditions for
continued safe operation of the facility. Infractions normally involive
operating personnel rather than equipment.

11.3.3.1

~~~~~~

11.3.3.2

Waste Transfer System Leak Detection.

Applicability - This requirement applies to process pipelines and
associated encasaments, pits and boxes in the Aging-Waste
Facility. ’

Objective - The purpose of this requirement is to verify the
integrity of the aging-waste transfer system and to provide prompt
notification of 1--'s £~ prit 'y ° secondary n“ ‘nment.

Requirement - Aging-waste transfer system leak detectors shall be
verified as operable before a transfer is initiated, or applicable
diversion boxes/catchtanks shall be constantly manned during the
transfer,

Transfers shall be terminated if leak detection capability cannot
be provided or is lost.

Basis - [mmediate detection of liquid which has leaked from
primary niping to encasements, pits or boxes allows corrective
action to be taken promptly to minimize the risk of discharge of
radicactive material to the environment. -

Recovery - I[f this requirement is violated, the transfer shall be
halted or curtailed as appropriate. The shift manager shall
notify the manager of TFS&Q0. Transfars of NHW shall not resume
until leak detection capability or constant surveillances is
restored or verified.

Audit Point - Leak datectors are tasted per Instrument Calibration
documents. Standard Operating Procedure requires verification of
leak detector operability prior to transfers, and constant
surveillance where leak detectors are inoperabie.

Maximum Liquid Lavel.

Applicability - This reguirement applies to the transfer of
material to aging-waste tanks.

Objective - The purpose of this requirement is to prevent the flow
of radioactive solutions out of a tank through side-fill process
solution lines.

Reguirement - The maximum liquid or froth level in 241-AY and
241-AZ Tanks shall be less than 370 in.
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Basis - Procass solution lines enter AY and AZ Tanks through the
side wall at the 370.75 in. level. The cumulative negative
construction tolerance is -1/2 in. Drawings H-2. 4448 and
H-2-64449 show the AY Farm tank and piping details. AZ Farm tank
and piping details are shown on Drawings H-2-673. and H-2-67317.
Liquid Tevels are measured automatically by equipment which is
connected to alarms and tested semiannually. Car rol of liquid
and froth levels below 370 in. prevents the overflow of waste
solution into process lines.

Recnvary - [f this requirement is violated, the shift manager

sha 1mmed1ate1y notify the managers of Tank Farm Processing and
TF&EPC. The tank shall be restored to compliance with the
requirement. Radiation Monitoring shall survey the tank farm to
determine whether any new radiological cond1t1ons are p ient that
must be addressed.

Aredfe Pei=+ . Liquid Level Alarms are testaed per Instrument
vaiiuravion Documents. Maximum liguid levels are set per process
specifications. Liquid levels are reported in Daily Cperating
Reports.

.Chemical Comnneitian.

Applicability - This requirement applies to the transfer of
solutions to aging-waste tanks.

Qbjective - The purpose of this requirement is to prevent
premature tank failure caused by corrosion.

Requirement - The composition of waste stored in aging-waste tanks
shall be controlled to achieve the most favorable corrosion rates
possible in order to maximize tank lif2. A spare aging-waste tank
shall be maintained for use in the event of premature failure of
an operating tank.

Basis - According to the Waste Management Operations Final
Environmental Statement, ERDA-1538(12), the design life of AY and
AZ Tanks is at Teast 50 years. The primary tanks are fabricatad
from heat-treatad STM-AS1S Grade 60 stzel, which axhibited the
lowest corrosion rata of many steels caonsidered for use.

Corrosion studies being conducted by Pacific Northwest Laboratory
personnel(l3) indicate that corrosion ratas in waste tanks
maintained at optimum operating conditions and at temperatures
below 100°C would be less than L mil/yr. [f the temperature is
raised above 1009C, as it will be in the aging-waste tanks,
corrosion rates are expected to exceed L mil/yr even under optimum
operating conditions. The exact corrosion ratas have not yet been
defined, but are not expected to be high enough to lead to sarety
problems during the aging-waste tank operations. Control of waste
composition to minimize corrosion is effacted by adherence to
approved Aging Waste Tank Operating Specificaticns and Flowsheets.
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Materials which do not have compositions known to be within limits
are sampled, analyzed and verified to be within specifications
prior to transfer. Tank contents are also sampled as necessary to
verify compliance with specifications. Exceptions for individual
waste transfers may be allowed after consideration is given to
existing tank contents. One such exception is for the A-417 tank
contents which will be recycled back into an aging-waste tank
where the receiving tank is known to have sufficient ion
concentrations to meet the tank specifications.

Ra~nvery - If this requirement is violated, transfers of waste
suiution to aging-waste tanks shall cease or be curtailed as
appropriate. The shift manager shall immediately notify the
managers of Tank Farm Services -~ { TF&EPC. A recovery plan shall
o v | and T mally aj ‘o by [ o 111 W ., and a
reevaiudtion of tank service lire shaii pe made.

Audit Point - Composition limits are set by process
specifications. Sampling is required by the tank farm sample
schedule and by Standard Operating Procedures. Records of sample
results are maintained by the Analytical Laboratories Department.

Temperature Control

Applicability - This requirement applies to the operation of air
1ift circulators and steam. coils and to the addition of material
to the aging-waste tanks. -

Objective - The purpose of this requirement is to assure that tank
integrity is not jeopardized due to thermal stresses.

Reguirement - The tank temperature distribution and heat-up rate
shall be controlled so that tensile yield stress on the inside
surface of the primary tank is not exceeded.

Basis - Temperatures which cause the tensile yield stress on the
inside surface of the tank to be reached may contribute to stress
corrosion cracking. An analytical model is used to accurately
predict tank stresses under charging operating conditions. The
analytical model provides a basis for tank temperature
specifications. OQperation of air 1ift circulators and steam coils
is controlled to prevent excessive temperatura2s and temperature
gradients. Condensate and raw water may be added at a controliled
rate to cool tank contents. Average sodium molarity is limited to
5 moles per liter to reduce precipitation of excess heat-producing
solids.
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Recovery - If this requirement is violated, the shift manager
shall notify the managers of TFS&0 and TFREPC. Tanks shall be
restored to acceptable temperatures and temperature gradients as
rapidly as is technically practical. Recovery actions may include
adjustment of air 1ift circulator flow rate, addition of
condensate or raw water, adjustment of steam coil flow rate,
ventilation flow rate and removing waste from the aging-waste
tank.

Audit Point - Temperatures are routinely monitored by a Data
Acguisition and Signal Conditioning System. Ala ; for
temperatures exceeding limits are connected to the Computer
Automated Surveillance System which is manned 24 hours a day.
Temperature limits are set by Process Specifications. Temperatures
are reported daily by the C/™7 system. [ :ords are maintained by

- Tank Farm and Evaporator Process Control.

Spar , ing-Waste Tank.

Appli~=bility - This requirement applies to operation of the spare
aging-waste tank.

Qbjective - The purpose of this reguirement is to provide adequate
spare aging-waste tank capacity.

Requirement - The spare aging-waste tank shall e aperatad so
that, in the event of a primary aging-waste tank 2ak, safe
transfer to the spare tank is as rapid as taghnically feasible and
economically practical.

8asis - In the event of a Teak in a primary aging-waste tank, some
dilution of waste may be necessary to effect transfer to the spare
tank. Use of steam coil and air Tift circulators in the spare
tank will increase available spare capacity, allowing more rapid
transfer. Operation of aging-waste facilities is addressad by the
Tank Farms Process Control Plan and by approved operating
specifications.

Recoverv . [f this raguirement is viglated, the shift manager

-shal: wuntact the managers of TFS&0 and TFREPC. The system shall

promptly be restored to within the requirement. icovery actions
may include repairs or manipulation of steam caoils or air 1ift
circulators.

Audit Point - Operation of the spare aging-waste tank is guided by

the Tank Farm PUREX Waste Process Control Plan ar implemented by
process memo.
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11.4 SURVEILLANCE REQUIREMENTS

This saction defines reguirements for surveillance of those systems and

components essential to safety under accident conditiens, e.g., radiation
alarms, criticality alarms, emergency ventilation equipment, effluent
diversion/isolation values, etc.

11.4.1 Cc~*’nuous Air Monitr= Functional Tests

e Applicability - This reguirement applies to the 241-A-702
Exhauster and to the 241-AY and 241-AZ annulus c(hausters.

Ohis~tijve - The purpose of this requirement is to maintain
aueyudte perfort ce of continuous air monifi *s.

Requirement - The continuoué air monitor and a1drm for exhaust

stacks shall be functionally tested at least every 45 days with a

sealed radioactive source traceable to NBS. Continuous air

monitors shall be calibrated annually with respect to air flow and

sensitivity.

e Bacie - Continuous monitoring of exhaust air activity and alarms

at specified levels are required to provide notification and
initiate corrective action if excessive concentrations occur in
the effluent. This requirement also verifie? the integrity of
HEPA filters. OOE Order 5480.1A, Chapter xI1(2) defines
requirements for radiological protection.

e Recovery - If this requirement is viclated, effeactive continuous
monitoring with proper alarm settings shall be promptly
reestaplished. The shift manager shall immediataly notify the
managers of TFS&Q and TF&EPC. Further notifications shall include
the manager of Tank Farm Surveillances and Analysis.

e Audit Point - Functional tests of continuous air monitors are
specified by Instrument Calibration Documents.

11.4.2 Steam Condensate Diverter Functional Tests

e Applicability - This requirement applies to operation of the Gress
Gamma Monitor and Motor Operafed Valve in the F-505 Valve Pit and
to the operation of the 216-A-8 Crib Monitoring and Sampling
System.

e Nriective - The purpose of this requirement is to verify the
rcegrity of the Steam Condensate Diverter System.

e Regui~ement - Steam condensate diversion capability shall ne

testeu at least quarterly with a sealed radioactive source by Tank
Farm Maintenance Personnel.
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e P=<is - Steam condensate from aging-waste tank s° am coils is not
nurmally contaminated; however, a leak of process fluid into a
steam coil could contaminate the stream. The Gross Gamma Monitor
detects radiation in the condensate upstream of - e diverter valve
and automatically diverts the stream to the 24l1-A-417 Tank instead
of the 216-A-8 Crib. The 216-A-8 Crib Sampiing and Monitoring
System (downstream of the diverter valve) automatically diverts
the stream via the same valve as the Gross Gamma Monitor if
radiation is detected downstream. QOiversion capi {Tity is
required by 0OE RL Order 5820.2.(6) Testing will be done to
verify the operability of this system.

o Recovery - If this requirement is violated, operation of steam
coils shall be halted or curtailed as appropriate until this
requirement is met. The shift manager shall not' y the manager of
TFS&Q who shall prescribe the necassary tasting.

e Audit Point - Diversion capability testing is spi ified by
Instrument Calibration documents.

HEPA Filter Efficiency Tests

e Applicability - This requirement applies to the 241-A-702 Process
Ventilation System for aging-waste tanks and to the 241-AY and
241-AZ annulus exhausters.

o fObjective - The purpose of this réquirement is to veriFy the
efficiency of HEPA filters used to control gasaous procsass
effluents and potentially contaminated annulus e: austs.

¢ Reguirement - The HEPA filters shall be tested using standard test
techniques following replacament and annually the eafter, with
intervals not to excaed 15 manths. If the tests demonstrate an
efficiency of less than §9.95%, for particles greater than
0.3 microns in size, the filters shall be replaced.

e Basis - The use of HEPA filters of the reguired ¢ ‘iciency 2nables
the racility to meet DOQE Safety Criteria for releases. Operating
experience has shown that gaseous effluents from ventilation
systems serving primary waste tanks ares contamini 2d. Annuius
exhausts are potentially contaminated in the ever of a tank leak.
Testing verifies the integrity of primary containment.

o Parnvary _ [f this requirement is violated, the shift manager
snai+ immediately notify the manager of TFS&Q0. Oelinquent
efficiency tests shall be completaed within five working days aftar
notification.

Audit Point - Efficiency testing of HEPA filters is required by

Process Specifications and RHO-MA-139. Records ¢ tests are
maintained by Utility Operations and Services.
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11.5 DESIGN FEATURES

This section defines requirements to control design changes of
aquipment necessary for safety of operations.

11.5.1 Radiocactive Liguid Organic Waste

Applicability - This requirement applies to design of aging-waste
facilities.

Objective - The purpose of this requirement is to prevent the
release of radionuclides to the environment as the result of
discharge of radioactive ligquid organic waste.

Requirement - The Aging-Waste Facility shall be'designed,
constructed and maintained so that radiocactive liquid organic
waste is not discharged to the ground.

Basis - DOE-RL Order 5820.2(6) requires containment of radioactive
1iquid organic waste. Organics may reduce the capacity of Hanford
soil to absorb radionuclides from contaminated liquid waste.

Small amounts of dissolved organic material are present in PUREX
Neutralized High Level Waste (NHW). This material may be steam
stripped into the condensate collection tank 241-A-417, which
overflows to the 101-AN-Ql0 pit and is not ccnnected to any line
leading to the environment. ’

Recovery - [f this requirement is violated, the shift manager
shall notify the managers of TFS&0 and TF&EPC and the Program
Manager. The appropriate Design Engineering Manager shall be
contacted and the design shall be modified to prevent the release
of organic material.

Audit Point - Design changes are reviewed per the Engineering
Procedures Manual, RHO-MA-115.

11.5.2 Continuous Operation

Applicability - This regquirement apolies tc cperation of aging-
waste racilities.

Objective - The purpase of this requirement is td provide maximal
continuous operation of components required for safe operation of
aging-waste facilities.
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Reguirement - The following equipment shall be ¢ 1ipped with
emergency power, emergency water supply, or backup capability as
appropriate.

1. 241-A-702 Exhaust Fans (emergency power, backup capability)

2. 241-A-401 Condenser Cooling Water Supply (e ‘rgency power,
backup capability)

3. 241-A-701 Compressors - Process Air Supply (emergency power,
backup capability) .

4. 241-AY-801 Data Aquisition and Signal Conditioning (DASC)
System Temperature Monitoring Systam (emergency power).

Ba<ie - Continuous operation of this equipment is necessary since
the >=1f boiling of aging-wastr -~ % bc - "{ly terminated.

' 1¢"7 1 or cooling ay tani to
pressurize. Loss of process air may cause temperature excursions.
Emergency power supplies and the spare diesal compressor are
checked weekly for operability. 241-A-702 backup capability and
the Emergency Cooling Water System are checked at least biweekly.
The DASC System provides data essential for controlling the aging-
waste process.

Recovery - The shift manager shall notify the COperations manager
if bavsxup systams are incperable. Repairs shall be initijated

immediately.

" A4it Point. Equ1pment status changes are recorded in the 272-AW
"wuy Book which is maintained by Tank Farm and Surveillance Operations

Department.

11.5.3 Review and Approval of Facility Modifications

Applicability - This requirement applies to the following aging-
waste facility components and systems:

l. Ventilation systems
2. Radiation shielding structures and features

3. Radiocactive contamination contaimment structures and -
partitions

4. Tank cooling systems (circulators, condensate recycle, etc.)
5. Liquid level measuring devices
6. Temperature monitaring devices

7. Surveillance systems
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Reguirement - Research and Engineering (R&E) shall prepare,
release, control and maintain operating procedurt , Procedure
approvals shall include the following (or equivalent if
organizational titles or assignments are changed):

l. Tank Farm and Evaporator Process Control
2. Production Operations

3. Quality Assurance

4. Health, Safety and Environment.

Revisions to operating procedures shall receive the same formal
approvals as new procedures.

"--*- - The requirement for operating prt S-S i F I A
uruer £770.7A. (14

Recovery - If this requirement is violated, affected operations
that can be safely shut down shall be immediately halted or
curtailed as appropriate. Affected operations that cannot be
safely shut down shall be subject to increased surveillanca. The
shift manager shall immediately notify the managers of TFS&0 and
TFREPC. When a formally approved procedure is in place, normal
operations may reasume with the concurrance of the above
management.

Audit Point - Operation procedures are reviewed and issued per the
Engineering Procedures Manual, RHO-MA-115.

11.6.2 Radiation Work Procadures

e Applicability - This requirement applies to all activities

involving operation of the 241-AY and 241-AZ agir -waste
facilities.

Qbjective - The purpose of this requirement is to assure that all
work involving exposure to radicactive materials or radiation is
conducted in a safe manner.

Requirement - A1l work involving exposure to radiocactive materials
or radiation shall be performed according to a Radiation Work
Permit (RWP). The RWP shall be approved by the r 1ager of
Radiological Protection and by the manager of TF! |} prior to
conducting operations covered by the RWP.

Each of the above managers may delegate authority to agprove the
RWP.
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11.6.4 Audits

Applicability - This requirement applies to the periodic
appraisals, reviews and audits of operations involving the 241-AY
and 241-AZ aging-waste facilities.

Objective - The purpose of this requirement is to define
independent reviews, consultations and audits concerning safety
matters, programs and practices in order to maximize the safety of
continuing operations.

Reguirement - The Joint Audit Team shall be respo :ible for
performing an annual audit of the operations of the aging-waste
facilities in order to verify compliiance with the OSR contained in
this document.

The Process Control Department shall be rt jonsible for performing
appraisals and v riews of ti 0¢ rery 2 to v Cify
appl® bility and °© :hnical accur: _

Basis - Internal and independent third party audits, revigws and
inspections are required to comply with OOE Order 5480.1A{2) and
ERDA Manual Chapter 4204(16) requirements.

_The safety committees have the responsibility to review the SAR

and its supporting documentation. Oay to day radiation monitoring
is provided by Radiological Protection.

Recnvary - If audits are not performed as specified in the
requrement, HS&E shall be immediately not ‘ied. The Director of
HSZE shall determine a suitable recovery ! ied on the nature of
the violation. This recovery shall include measures to prevent
similar violations.

Audit Point - Audits are performed per RHO-MA-100, Policy Manual.

11.6.5 Unusual Events

Applicability - This requirement applies to unusual events during
operation of the 241-AY and 241-AZ aging-waste facilities.

Qbjective - The purpose of this requirement is to assure that
significant occurrences and unusual events of a safety or
technical nature are adequately identified and reported in order
to improve the safety of continuing operations.

Requirement - [f operations occur outside the bounds of this OSR,
including specified recovery from violations, operations shall be
halted, curtailed or monitored as appropriate. Rockwell
management shall be notified promptly of the violations and shall
notify DOE-RL. An investigation and complete anmalysis of the
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circumstances leading to and resulting from any violation shall
be made. Actions to prevent recurrence of the violation shall be
recommended and formally reported to DOE-RL.

In the event of other unusual or unplanned events as defined by
Accident Prevention Standards, RHO-MA-221(17). actions taken shall
be those specified in that manual.

Notification shall be per ;tablished Rockwell and DOE-RL
procedures for the following interfaces:

l. The area manager shall be promptly notified and will notify
the managers of TFS&QJ, TFREPC, Radiological Protection, and
the Program Manager.

2. Reporting to DOE-RL shal] be according to established
procedures in RHO-MA-221(17) and DOE Order 5484.2.(18)

e Basis - Unusual Occurrence Reports provide a format for accident
investigations. They also provide a method for rapid exchange of
information with functicnal and program groups so that steps can
! taken to prevent similar events in the futura. Action levels,
investigatin? and reporting requirements are established. DOE
Order 5484.2114) defines the Unusual Occurrence Reporting System.

v ' - This section is not applicable. .

¢ Auc¢i* Point - The Unusual Occurrence Reporting system is defined
Dy ~nJ-MA-221.
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12.0 QUALITY ASSURANCE

The Quality Assurance (QA) Program for transfer of high heat generating
aging-wa<te from PUREX to AY and AZ tanks is based on the criteria of
ANSI/AS! NgA-1C-1982,(1) as endorsed by DOE RL Order 5700.1, Quality
Assurance. ()

This program identifies the requirements and the responsibilities to
provide ads e assurance that systems are operated in a mi 1er that offers
optimum sai and rel‘ )ility. The transfer of aging-waste from PUREX to
AY and AZ tanks is Designated Program. Quality Assurance aboratory
personnel wi | sample and analyze the waste before it is released to the
tank farms. Tank farm Quality Control (QC) personnel will verify the route
to ! used from the transfer paint 11 Ide of PUF~{ to 241-AX Divers 1 Pit.
The waste will then | transferred to tne designated tank.

- 12.1 ORGANIZATION

The Ro%kwell Hanford Operations (Rockwell) Policies manual,
RHO-MA-100, (3) describes the organizations, including the QA organization,
along with their respective charters. These policies identify Function
responsibilities, lines of communication, and interface between these
organizations for activities that affect quality and safety.

12.2 QUALITY ASSURANCE PROGRAM )

Quality Assurance program plans (QAPP) are prepared and issued under
the authority of the Rockwell QA Oirector. The QAPP identifies the planned
actions net ;sary to provide adequate confidence that facilities and
ar nistrative controls are in place for designated programs and special
support activities. Rockwell manuyals and plans Ehat will be used to support
this program plan are RHO-MA-150,(4) RHO-MA-138,(3) and RHO-CD-1132.(6)

12.2.1 Level of "uality

Rockwell quality and safety objectives are scoped within program plans
and designated government requlations. Rockwell Functions individually
address their responsibilities to those objectives.

Research and Engineering (R&E) initiates the original QA action by
assuring that gquality elements are clearly identified within design
documents and associated administrative control.

Health, Safety and Environment (HS&E) groups develop radiological
controls and industrial safety regquirements in the facility design phase,
and monitor the effectiveness of implemented controls during the facility
operations.
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Quality Assurance (QA) groups prepare, implement, and maintain quality
verification programs in sufficient detail to assure each ¢ jective is
achieved.

12.2.2 Personnel Training

Personnel orientation training and qualification programs are conducted
in accordance with Rockwell policies defined in RHO-MA-100.(3) As a
minimum, personnel designatad to perform operations in radiation areas, and
those observing in close proximity, are required to attend courses in
radiological control and radiation exposure protection. Quality Control
personnel are trained in nondestructive examinations and are certified by
the designa?e? Level III examiner in accordance with Rockwell Manual
Rt~ MA-106.(7

Quality Assurance laboratory nnel a1 rained int lahoratory
methods and are qualif- | on the _ 1€ < ‘plina by s¢ | ;ory
personnel i? accordance with Laboratory Administration Procedures in Manual
RHO-MA-138. (5)

12.2.3 Design Control

The Engineering Procesdures Manual, RHO-MA-115(8) | ider ifies specific
procedures that are part of an effective design control system. These
procadures establish interfaces between organizations concarned with the
design to assure that safety and quality aspects are properly applied.

Design verification is conducted as the design of the facility, the
associated components, or support eqguipment is established or modified. The
QA Function, along with other Functions, participates in all formal design
verification reviews. Design verification is made by consensus agreement.

Engineering maintains a design change system to assure that the ¢ e

level of review is provided design changes as was afforded the original
document.

12.2.4 Procadures and Instructions

Procedures and instructions are prenared and issued in support of
activities affecting quality and safety. Functional procedures and
instructions generated by Process Engineering to accomplish work tasks that
interfaces with QA laboratory activities are submitted to the cognizant
Quality Engineer for review.
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12.2.5 Inspecti~~ =-< Test F~~+*rol

The level of QA effort for onsite operations is in concert with
requirements by design media. Design criteria are translated by Quality
Engineering into specific inspectable characteristics for QC verification of
the requirements specified by engineering documentation and procedures.
Instructions are prepared using the following criteria:

The verification of such characteristics shall be made at the
earliest practical | int in the work seguence.

e The inspection method choosen shall yield results consistent with
relative signifi¢ » of the characteri: ic.

Instructions shall be prepared ina i - which will minimize the
potential for error during the inspection process.

e Safety measures applied shall be commensurate with the potential
impact on personnel and environmental safety.

12.2.6 C(Calibration and Control

[nstruments, test equipment, and working standards are calibrated to
recognized national standards. Instruments in use, other than those
designated for indication only, and test equipment shall have valid evidence
of a current calibration.

12.2.7 Ne-~~~nf~-mar~1, Correc*<ve Action, ==+ Surveill--ce

Nonconforming conditions noted by QA personnel during equipment or
material acceptance reviews or tests are reported as specified in the QA
manuals, RHO-MA-150(4) and RHO-MA-256.(9)

Deviations found that require corrective action beyond the scope of
disposition of the nonconformance be taken to prevent recurrence are
documented as "Corrective Action Reguests." These are generated by the
individual reco¢ izing the need, coordinated by Quality Engineering, and
responded to by responsible management.

Quality Engit 2ring personnel shall prepare plans and schedules for
surveillance. ATl scheduled surveillance shall pe performed by QC
personnel. Infractions noted during surveillance activity are reported to
the appropriate management authority for action. Repetitive infractions
are, as well, reported on Corrective Action Requests.
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12.3 QUALITY ASSURANCE LABORATCRY

Operational functions in the PUREX QA laboratory are performed by

trained and qualified QA laboratory technicians under the supervision of
senior personnel.

Health, Safety and Environment conducts periodic appraisals to assure

compliance with safety requirements. [n addition, an annual QA audit is
performed to confirm overall compliance with QA administrative requirements.
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