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1.0 INTRODUCTION 

Prior to 1967, high-level liquid wastes generated during fuel 
reprocessing operations were neutralized and sent to waste storage tanks. 
Fr-om 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 Plant is restarted, the routing will be altered. The wastes will be 
neutralized 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 leading 
directly to the four tanks, and the support systems associated with the safe 
storage of the neutralized high-level waste (NHW). 

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 l i ft circulators. These components are described in detail in sub
sequent chapters of this SAR. Double-shell tanks for managing waste storage 

._ ei ther l ack or have fewer of these components. 

N 

This document was pregared in compliance with the U.S. Department of 
Energy (DOE) requirements.tl,2) Identified hazards and postulated accidents 
associated with the transfer and storage of NHW have been analyzed for 
potent i al 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 i t will be at the 
t ime NHW is first received by the aging-waste tanks. Current plans call for 
the Ag i ng-Waste Facility to receive NHW from October 1983 until 1987. The 
t ime boundaries of this safety analysis report (SAR) include this 4-year 
period (plus an additional 5 years) to allow for radioactive decay to 
significantly reduce heat content of the waste. After that time period the 
impacts of any accidents or safety hazards that might develop would be less 
than those analyzed here. If PUREX continues to operate beyond 1987, as 
currently planned, or if significant modifications are made in the Aging
~aste Faci l ity or in the waste composition, the impacts of these changes 
will be addressed at a later date, via a revision of th i s SAR or an addendum 
t o i t. 

1.1 REFERENCES 

l. DOE Order 5480. lA, August 1981, Environmental Protect i on, Safety, and 
Hea 1th Protection Program for DOE Ocerat i ans, Chapter V, '1 Safety of 
Nuclear Facilities,~ U.S. Department of Energy, Wash ington, O.C. 

2. DOE Order 5481. lA, August 1981, Safetv Analys i s and Rev i ew Sys t em 
U.S. Department of Energy, Washington, O.C. 
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2.0 SUMMARY SAFETY ANALYSIS 

Potential hazards associated with the storage of high-level waste in 
the Aging-Waste Facility were identified. Hazard consequences and source 
terms were used to select events with the highest impact potential. These 
events were investigated in detail and either categorized as incredible 
events or developed into scenarios and analyzed as 11worst caseu accidents. 
Two accidents were analyzed, a tank 11 bump 11 * and a tank leak. 

Conditions which maximized the severity of each accident were used 
during scenario development. For the tank bump, a potential PUREX process 
schedule was assumed that would provide. the near maximum nuclide concentra
tion and the maximum heat content. The maximum previously observed pressure 
transient and duration were assumed to occur. The resultant release was 
assumed to occur during adverse meteorological conditions. One-year and 
SO-year dose commitments were calculated for one onsite and two different 
offsite maximum-exposed individuals. The calculated total dose commitments 
(sumation of external radiation, inhalation and, for one offsite individ-

n ual, ingestion) are presented in Tables 2-1, 2-2, and 2-3. The population 
dose corrmitments in the maximum, downwind sector (SE) are listed in 
Table 2-4. 

N TABLE 2-1. Ca 1 cul ated Dose Cammi tment 
to the Onsite Individual Following a 

~ Tank Bump (rem).a 
• t 

N 

Dose Total body Sane Lung Period 

1 year 5.4 67 75 
SO year 22 320 75 

aAssuming a 5-minute exposure. 

TABLE 2-2. Calculated Dose Commitment 
to the Maximum Individual on 

Highway 240 (rem).a 

Dose Whole body Bone Lung Period 

1 year 0.3 3.6 4.0 

SO year 1.2 17 4.0 

aAssuming a 70-minute exposure. 

A tank bump is a rapid turnover of tank contents with a sudden release 
of overheated vapor. 
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TABLE 2-3. Calculated Dose Commitment 
to the Ringold Farmer (rem). 

Whole body Bone 

1-year commitment/ 0.33 2.4 
1-year exposure 

SO-year commitment/ 2.0 13 
1-year exposure 

SO-year commitment/ 13 53 
SO-year exposure 

Lung 

1.8 

1.9 

2.3 

TABLE 2-4. Calculated Dose Commitment to the 
Offsite Population (man-rem)a 

Whole body Bone I Lung 

1-year commitment/ 1,700 13,000 12,000 
1-year exposure 

SO-year commitment/ 8,900 70,000 12,000 
1-year exposure 

SO-year commitment/ 43,000 190,000 14,000 
SO-year expo.sure 

aApproximately 109,000 persons (1980 census) 
reside within 50 miles of the Hanford 200 Areas in the 
downwind (SE) sector. 

The calculated risk for onsite and offsite individuals for this 
accident are listed in Table 2-5. 

TABLE 2-5. Calculated Risk Following a Tank Bump Acc ident. 

Location Dose (rem) ' Probability/yr Ri sk (rem/yr) I 
Onsite 5.4 1 X 10-3 0.005 

Offsite 
Highway 240 0.3 1 X 10-3 0.0003 
Ringold 0.24 1 X 10-3 0.0002 
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Based on the onsite individual's first-year lung dose commitment, a 
moderate- to high-hazard level is assigned to this accident. However, the 
risk (total dose commitment times the event probability) associated with 
this accident is acceptable. (See Chapter 9.0 for details.) 

Factors contributing to an aging-waste tank leak were taken from data 
and documentation of aging-waste leakage during previous storage in single
shell tanks; the first year failure data of single shell tanks was included. 
The AX single-shell tanks are similarly constructed and have generally 
similar safety systems to those in the primary tank of the aging-waste 
tanks. Therefore, experience with the AX tanks are used to estimate a 
primary tank failure. Probability of failure of the secondary tank was 
estimated using data from single-shell tank failures that occurred less than 
1 year after aging-waste was added to the tank. The probability is 
conservative and reasonable since the first year failure data of single
shell tanks was included. The construction of each of the two tanks in the 
double-shell facilities is superior to that of the single-shell tanks; and 
each tank would fail independently of the other. 

The analysis of the tank leak showed that the radionuclide concentra
tion that eventually reached the water table would not exceed the Federal 
guidelines for drinking water. The analysis also determjned that no amount 
of organics added to the waste during the denitration process (PUREX) would 
significantly increase the radionuclide concentration reaching ground water. 

Since waste does not reach groundwater in significant concentrations, 
the impact can not be defined in terms of radiation dose commitment. How
ever, there are environmental impacts (release of organics to the soil and 
contamination of a soil column) and economic impacts (loss of a double-shell 
aging-waste tank) identified in this SAR. These impacts indicate that the 
hazard level of this acctdent should be classed as moderate. The impacts 
and probabilities for this accident are addressed in Chapter 9.0. 

The operation of the aging-waste tank farms is bounded by the hazard 
associated with the worst case accident. The hazard of operating these 
farms is therefore classified as moderate, and the risk is acceptable. 
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3.0 SITE CHARACTERISTICS 

3.1 GEOGRAPHY ANO DEMOGRAPHY 

The federally owned Hanford Site occupies 1,500 km2 (570 mi2) of a 
semiarid region in southcentral Washington State (Fig. 3-1). The Rockwell
managed Aging-Waste Facility tanks are located in the PUREX Waste Tank Fann 
complex of the 200 East Area on the Hanford Site (Fig. 3-2). Detailed geo
graphic characteristics of the site are presented in References land 2. 

The 1980 population living within an 80-km (50-mi) radius of the 
Hanford Meteorological Station (HMS), west of the 200 East Area, was 
341,000.(3) The 1990 population of this area is projected to be 417,00Q.(3) 
The onsite employee population of the Hanford Site is 15,00Q.(4) Land use 
in the area surrounding the Hanford Site includes urban, suburban, 
recreational, commercial, and industrial operations, plus irrigated and dry
land fanning. 

3.2 NEARBY INDUSTRIAL, TRANSPORTATION, ANO MILITARY FACILITIES 

The Hanford Site is dominated by DOE-controlled facilities. Public 
transportation facilities nearest the 200 Areas are State Highways 24 
and 240. Nuclear facilities within 40 km (25 mi) of the 200 Areas include 
the Exxon Nuclear Fuel Fabrication Plant located in Richland, three 
partially constructed Washington Public Power Supply System reactors, the 
US Ecology Company, In~. waste disposal fac·ility, and the DOE facilities 
located within the boundaries of the Hanford Site.Cl) The eastern boundary 
of the nearest military facility, the Yakima Firing Center, is 40 km (25 mi) 
west-northwest of the HMS. 

3.3 CLIMATOLOGY ANO METEOROLOGY 

The climate in the vicinity of Hanford has been recorded since 19i2 and 
is characterized as mild and dry with occasional periods of high wind.Cl) 
A peak gust wind (straight) of 130 km/hr (80 mph) was measured an 
January 11, 1972 at the 15-meter· (SO-ft) level of the HMS tower. The aver
age annual precipitation is 16 on (6.3 in.). Tornadoes are rare· in this 
region and tend to be small, causing only minor damage.(lJ On 
June 16, 1948, a tornado was observed near the east end of Rattlesnake 
Mountain, 16 km (10 mi) south of Hanfard 1 s waste management facilities; no 
damage resulted. Water erosion associated with facilities located an the 
200 Areas plateau is minor because of the minimal precipitation, high soil 
porosity, and minimal ground slope. 
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The Hanford Site lies in a portion of the geologic formation known as 
the Columbia Plateau Physiographic Province. It 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 
(ll in.).(2) Even this amount of rainfall would not cause appreciable flood 
damage to facilities on the Hanford Site.(5) The maximum amount of precipi
tation recorded in a 12-hour period was 4.8 cm (1.9 in.).(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 Merca11i 
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.ll) The largest recorded 
earthquakes were one of magnitude 5.7 at Milton-Freewater, Oregon, 
July 15, 1936 and one of magnitud~ 4.0 which occun-erl 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 con~luded that this earthquake was of magnitude 7.0. ·secause 
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.(2,6) 

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 resulting in a classification of MM IV 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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4.0 PRINCIPAL DESIGN CRITERIA 

The basic criterion for the Aging-Waste Facility is the safe transfer 
and interim storage of high-heat producing radioactive waste. The waste is 
stored in this facility until the heat generated by radioactive decay 
decreases to less than 70,000 Btu/hr per tank. At that time, this material 
can be transferred from this facility to other double-shell storage tanks or 
to a permanent storage facility. 

Criteria for the design and construction of aging-waste tanks and 
support systems were developed according to the codes and standards in 
effect at the time of design and construction. The Aging-Waste Facility 
includes components constructed from less than 1 year to up to 25 years ago. 
In the past, few criteria existed that were directed specifically to the 
storage of high-level radioactive waste. The considerations used to analyze 
the safety as;ects of the Aging-Waste Facility are presented in this 

J• chapter. The~e considerations are described in three general categories: 
structural, control, and administrative. 

4 .1 STRUCTURAL 

Safety considerations were used to . evaluate the physical structures, 
systems, and components. The general concept in a facility design, for PUT
poses of high-level contamination confinement, shall be primary (process 
enclosures ) , secondary (operating area compartments), and tertiary 

·~ (structure ) containment, including the associated ventilation systems.(l) 

The degree of confinement in the design shall depend on the potential 
hazards of the material being confined. The principal means for assuring 
the safe confinement of large quantities of radioactive materials within the 
waste management facility shall be the provision of confinement systems 
be~~een the normal location of radioactive material and the environment.(2) 

Structures. confinement systems. and related components important to 
safety shall be designed and located to minimize the probability and effects 
of fires and explosions. Recognized industrial fire and chemical safety 
standards shall be utilized where applicable for the eva l uat i on of plant 
structures, confinement systems, and equipment. (2,3) 

Faci l ities and systems shal l be designed to withstand wind forces in 
accordance with the Uniform Building Code (USC), Section 2308, Tables 23-F 
and 23-G. as applicable.(4) Underground waste storage tanks shall be 
des igned to meet criteria in ASME BPV-vrr(S) and seismic criteria defined in 
Hanford Plant Standard Design Cr i teria (SOC) 4.1, Category I ; (o) other 
systems shall be in compliance with usc(4) for seismic zone 2. 

There shall be no bypasses or drains in the radioact i ve li quid waste 
treatment system by which waste may inadvertent ly circumvent t reatment 
equipment or be released direct ly into the env i ronment. (?) 
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Exposure rates in work areas shall be as ·1ow as reasonably achievable 
(ALARA) by proper facility design and equipment layout. Design factors to 
consider i nclude: occupancy time, source terms, spacing, processes, equip
ment, and shielding. Primary means for assuring protection should be 
through physical safeguards (e.g., remote handling, equipment and shi~ld
ing). Administrative controls should be regarded as secondary means.ll) 

The wastes in initial storage facilities shall be contained and 
emplaced so a~ to be retrievable for removal and transfer without comprom
ising safety.l7) 

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~ult in the release of 
radioactive material in excess of DOE Guidelines.tl,2) 

Spare tanks shall be maintained that provide a volume in excess of 
initial storage ~equirements for high-level liquid wastes. Each tank Farm 
holding high-heat liquid waste shall have available, in tanks empty except 
for a residual i"-eel, 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 single tank farm for purposes of this 
requirement.)l8) 

Provisions should be made for cleanout and decontamination of liquid 
waste piping, as necessary, to clear potential blockages, cerfonn mainte
nance or repair, or to maintain occupational doses ALARA. (7) · 

Tanks and transfer systems shall be designed to r~s i st credib le inter
nal and external forces (including natural phenomena).(8) 

Pressure-retaining safety class tank and gicing systems shall be of 
welded construction to the extent practicable.l7) 

At least two independent safety features shall be provided to prevent 
excessive releases of radioactivity to the environs. The functioning of 
safety-related systems should be analyzed with reference to other syst~ms to 
ensure that their functioning does not lead to another safety problem.l2) 

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

Systems shall be provided for the removal of radioactive decay heat as 
required to protect the integrity of confinement systems.(2) 

Adequate heat transfer shall be provided for all stored waste. The 
structure surrounding the storage container shall be designed to ·~ithstand 
the expected temperature. Nonuniform distribution of heat caused by solids 
in the waste shall be considered in the design of the tank and of the heat 
transfer systems.(2) 

To the extent practicable, liquid waste treatment systems should 
include features to permit volume reduction and/or waste solidification.(?) 
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Control considerations were used for evaluation of parameters or loca
tions having significant importance to safety. DOE Order RL 5820.2 states 
that: "Radioactive liquid discharges to the ground shall be as low as tech
nically and economically practical (A~TEP) and for new facilities shall be 
below Table II concentration Guides. 11 (9) In addition, this order states 
that: "Facilities discharging liquid which could, as a consequence of an 
accident or process upset, become contaminated above nondischargeable 
levels, shall be equipped with automatic detection, and appropriate handling 
capabilities."(9) 

Measurement capability should be provided to determine the volume, con
centration, and radioactivity of wastes fed into collection tanks. To the 
extent practical, more than one method should be used in making the deter
mination of fluid volume and concentration.(?) 

Protection will be provided to control exposure to direct radiation and 
to control inhalation of, ingestion of, and external contamination by radio
active materials. This protection shall be provided by installing radiation 
shielding and ventilation systems, controlling the access to plant areas, 
limiting quantities of radioactive materials to specified areas, monitoring 
plant areas and plant personnel for radioactivity, and providing appropriate 
administrative controls and protective devices. The measures shall be pro
vided either singly -or in combination, depending on th~ level or type of 
radioactivity present and on the work being ~erformed.l2) 

The facility shall be provided with a control room(s) and/or control 
location(s) for instrument readout and for the control of actions to main
tain safe operational status of the facility. The design shall provide safe 
access under accident conditions to equipment controls that may be necessary 
to shut down and maintain safe control of the facility without unnecessary 
radiation exposure of plant personne1.(2) · 

0' The utility systems that are essential to maintaining safety shall be 
designed to include alternative supplies with. capacity to perform their 
safety functions. Reliable emergency power shall be provided to controls, 
instruments, confinement systems, service systems, and process systems 
necessary to allow operations to be shut down safely and to be maintained 
safely in a shut-down condition. Emergency utility systems shall be 
designed to maintain their functions during a single failure. Emergency 
utility services shall be designed to permit the testing of t~eir functional 
operability and capacity, including both the full operational sequence of 
each system for transfer between normal and emergency sources and the opera
tion of associated safety systems.(2) 

The instrumentation required for monitoring the status of confinement 
systems shall be designed to ensure the continu~d performance of essential 
monitoring functions under accident conditions.(2) 

Instrumentation shall be provid~d for the early detection of l eakage 
from the primary confinement system.(2) 
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Process and waste storage vessels shall be vented through appropriate 
treatment systems for the confinement of airborne radioactive materials.(2) 

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 designed 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 radioactive airborne and liquid effluents and con
tamination levels. Monitoring for nonraqioactive contaminants shall be in 
accordance with appropriate regulations.(2) 

In addition, RHO-MA-139(10) provides for criteria far effluent sampling 
and monitoring, and RHO-MA-220(11) provides criteria for radiation monitor-
ing, allowable exposure, posting, etc. · 

Radioactive discharge to the atmosphere shall be ALATEP with the 
objective of not exceeding DOE Order 5480. lA, Table II concentration guides 
at the points of discharge.*(9) . 

Provisions shall be made to prevent the reversal of air flow (normally 
maintained from areas of low contamination potentia l 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-f l ow ai r adequately 
to provide required contamination contro1.(2) 

Concentrations of radionuclides in liquids discharged to tr~ 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.lA.(l). Liquid 
containing transuranic wastes with concentrations greater than these 
Concentration Guides shall not be discharged to the ground.(9) 

4.3 ADMINISTRATIVE 

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. 

DOE Order 5480.lA, Chapter v(l2) establishes safety procedures and 
requirements for nuclear 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, procedures, and systems required for faci li ty 
safety 

DOE Order 5480.lA Page XI-6 defines ''point of discharge~ as the place 
where the effluent passes beyond the site boundary. 
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• Development and implementation of quality assurance programs 

• Implementation of notification, investigation, and reporting of 
occurrences and the followup system to assure remedial action 

• A formal documented system for the control and traceability of 
records and documentation 

• A documented training program for personnel involved in operating 
nuclear facilities. 

The radioactivity and the chemical and physical characteristics of all 
high-level wastes in initial storage shall be determined.(8) Influents to 
radioactive liquid waste systems should be controlled, to prevent the intro
duction of material that may adversely affect system performance. Such 
materials may include, but are not necessarily limited to, oils, certain 
types of organics, insoluble solids, and solvents.{?) 

Sampling frequency and type should be determined by considering the 
purpose for which the data are being obtained, e.g., evaluation of the 
effectiveness of waste treatment and control, compliance with operating 
l imits of applicable effluent or performance standards, compilation of 
release data, etc. Continuous sampling is desirable and may be necessary 
where there is wide variation in the concentration or mixture of potential 
pollutants in the effluent stream. However, periodic sampling may suffice 
when the concentrations and mixtures are reasonably constant and there is 
l i ttl e li kelihood of unusual variations. Similarly, proportional sampling 
may be necessary ·when effluent flow rates fluctuat·e; ,..,hereas, a represent
at i ve grab-sample may suffice for batch discharges. 

4.4 REFERENCES 

o,. 1. DOE 5480.lA, August 1981, Environmental Protection, Safety and Health 
Protection Program for DOE Ocerations, Chapter XI, "Requirements for 
Radiation Protection," U.S. Department of Energy, Washington, D.C. 

2. ANSI NlOl.3, December 1979, Guide to Princical Desian Criteria for 
Nuclear Fuel Recrocessing Facilities, American Nat ional Standards 
Institute, New York, New York. 

3. Nat ional Fire Code, 1983, A Comc il ation of NFPA Codes, Standards. 
Recommended Practices, and Manua l s, National Fire Protection 
Association, Boston, Massachusetts. 

4. Uniform Buildina Code, 1982, Section 23QB, "Specia l Des ign, " 
Internat ional Conference of Building Officials. 

5. ANSI/ASME BPV-VII-1, 1980, ASME Bo il er and Pressure Vesse l Code, 
Section VIII "Rules for Construction of Pressure Vesse ls, " Di vi s ion 1, 
American Society of Mechanical Engineers, New York, New York. 

4-5 



SO-HS-SAR-010 
REV 1 

6. Hanford Standard Design Criteria, Rev i sed May 1982, SOC-4.l "Standard 
Architectural - Civil Design Criteria, Design Load for Structures," 
Rev 7, February 25, 197~, Department of Energy, Richland Operations, 
Richland, Washington. • 

7. DOE/TIC-11603, September 1981, Nonreactor Nuclear Facilities: 
Standards and Criteria Guide, Brookhaven National Laboratory Associated 
Universities, Inc., Chapter 6, "Radioactive Waste Management Systems," 
Brookhaven, New York. 

8. ERDA 0511, September 1973, Radioactive Waste Management, U.S. Energy 
Research and Development Administration, Washington, D.C. 

9. DOE-RL Order 5820.2, July 1979, Radioactive Waste Management, U.S. 
Department of Energy, Richland Operations, Richland, Washington. 

10. RHO-MA-139, June 1981, Environmental Protection Manual, G. F. Boothe 
and D. L. Uhl, Rockwell Hanford Operations, Richland, Washington. 

11. RHO-MA-220, February 1983, Radiological Standards and Ocerationa l 
Controls, Radiological Engineering Group staff, Rockwell Hanford 
Operations, Richland, Washington. 

12. DOE Order 5480.lA, August 1981, Environmental Protect ion. Safety and 
Health Protection Program for DOE Ocerations, Chapter V, "Safety of 
Nuclear Facilities," U.S. Department of Energy, Wash i~gton, D.C. 

4-6 



96134~9~0•18 

5.1 INTRODUCTION 

SD-HS-SAR-010 
REV 1 

5.0 FACILITY DESCRIPTION 

Aging-waste tanks differ from other double shell tanks, such as the 
proposed AP tanks or the existing AN and AW tanks, by the addition of two 
major support systems and a subsystem. These additional systems allow the 
tanks to receive and store high-heat generating wastes with a minimum proba
bility of loss of integrity. These systems are: 

• A tank preheating system comprised of a steam coil, steam piping, 
steam condensate piping, valves and instrumentation necessary to 
control the rate of tank preheating 

• A waste mixing system comprised of 22 airlift circulators, air 
lines, air compressors, valves and instrumentation necessary to 
control the mixing 

• An exhaust condenser system comprised of three condensers, cooling 
water piping, condensate piping, valves, and instrumentation 
necessary to control condensate in the exhaust stream. This 
system is actually a subsystem of the tank primary ventilation 
system. 

Chapter 5.0 contains a physical description of the facility incl~ding 
these unique systems. 

The location of the aging-waste tanks (241-AY-101 and -102 and 
241-AZ-101 and -102) is shown with respect to the 241-A tanks, 241-AX tanks, 
241-A-271 Control Building and ventilation facilities in Figure 5-1. 

5.2 ~ASTE TRANSFER PIPING 

A plot plan of the primary and backup lines for transferring aging
waste from the PUREX Plant to the 241-AY and -AZ tanks is shown in 
Figure 5-2 and Figure 5-2A. 

5.2.1 Primary Pipina 

The primary route consists of encased all-welded lines V-714 from the 
PUREX Building to the 241-AX-155 Diversion Box, 4503 from the Diversion Box 
to TK-241-AY-101, 4506 from the Diversion Box to TK-241-AY-102, 4509 from 
the Diversion Box to TK-241-AZ-101, and 4512 from the Diversion Box to 
TK-241-AZ-102. The M-9 primary piping is ASTM A312, Grade TP 304L. Deta i ls 
about the characteristics of these lines are tabulated in Tao l e 5-1 and 
illustrated in Figure 5-2. In the tank farm some of the pr i mary and backup 
piping share encasements. The primary and backup transfer l ines are 
redundant because they share no piping. The purpose of the encasement i s to 
allow verification of pipeline integrity and containment. 
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FIGURE 5-1. Layout--PUREX Waste Tank Fann Complex. 
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TABLE 5-1. Routes of Primary Piping for PUREX NHW. 

Route Line No. Size Material a Pipe Length 
(in.) code (ft) 

PUREX TO 241-AX-155 V-714 3 S.S. M9 3,200 
Diversion Box Encasement I 6 c.s. M26a 

! 
' Diversion Box to 4503 i 3 - 4 S.S. M9 300 

TK-101-AY Encasement i Concrete 

Diversion Box to 4506 I 3 - 4 S.S. M9 300 
TK-102-AY Encasement i Concrete 

Diversion Box to 4509 3 - 4 S.S. M9 720 
Tl<-101-AZ Encasement 6 c.s. M26a 

Diversion Box to 4512 3 - 4 S.S. M9 620 
TK-102-AZ Encasements Concrete 

: ' ' ! 

aA l l of the carbon steel (C.S.) and stainless steel (S.S.) pipe is 
Schedule 40 and all-welded construction. 

The encasement for line V 714 is equipped with swab risers to facili
tate contamination checks. The encasement is drained to the 241-AX-155 
Diversion Box which in turn drains to the 241-AX-152 Diverter Station catch 
tank. The encasement from the 241-AX-155 Diversion Box to the AY tanks 
drains to the 101 B Leak ·Detection Pit; the encasement from the 241-AX-155 
Diversion Box to the AZ tanks drains to the 241-AZ-101/102 Leak Detection 
Pi t. Both leak detection pits can be pumped out to underground waste tanks. 

The 241-AX-155 Diversion Box has inside dimensions of 6 ft by 9 ft by 
12 ft deep with 20 in. thick concrete walls. Cover blocks are 40 i n. thick. 
Minimum ground cover for the piping is 6 ft. 

Al l piping slopes from PUREX to the waste tanks. Minimum s lope of the 
piping is 6.251 from PUREX to the 241-AX-155 Diversion Box. From the 
241-AX-155 Diversion Box to the tanks there are some short runs (one length 
of 30 ft, one lenath of 3 ft, and one length of l ft ) in ~h i ch the s lope 
i s o0 • ~ 

5.2.2 Backuc Pieing 

The backup route consists of encased lines 4003 from PUREX t o the 
vicinity of the 151-AX Diversion Station, 4003/4017 tie- i n by-pass i ng t he 
151-AX Diversion Box, 4017 to the 152-AX(B) Diverter Station, 4502 from the 
Diverter Station to TK-241-AY-101 9 4505 from the Divertar Stat i on to 
TK-241-AY-102 9 4508 from the Oiverter Station to TK-241-AZ-101, and 4511 
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from the Oiverter Station to TK-241-AZ-102. The steel p1p1ng is of all-
'"'e l ded construct i an. The stain 1 ess 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 l i quid '"'aste. 

All piping slopes from PUREX to the waste tanks. Minimum slope of the 
piping is 0.25% from PUREX to the 152-AX (B) Oiverter Station. From the 
151-AX (8) Oiverter Station to the tanks there are some short runs (one 
length of 30 ft, one length of 3 ft, and one length of 1 ft) in which the 
slope is ao. 

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

5.2.3 !ntertank Piping 

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, TK-241-AY-102, 
TK-241-AZ-101 and TK-241-AZ-102, to another. Tank 102-AZ is scheduled to be 
filled first and Tank 101-AZ serves as a spare. Pit 102-AZ-028 is connected 
to pit 101-AZ-OlC via encased line SN-601, which permits pumping from 
tank 102-AZ to 101-AZ. Routings to Tank 101-AY and Tank 102-AY are provided 
by line SN600 from pit 102-AZ-028 to AX-A valve pit, which has internal 

· piping ta AX-8 valve pit. Line SL-502 connects AX-8 valve pit with pit 
102-AY-020, line SL-503 connects to pit 102-AY-02A which services 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 Figur~ 5-3. Details 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-encased pipe is 2-in., 
schedule-40, carbon steel pipe. Minimum slope of any line is 0.25% and min
imum ground cover is 3 ft. Each encasement is equipped 'Nith an encasement 
hydrotest riser at the upper end and a test riser at the la~er 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-8 valve pits 
in the intertank transfer system. The pump pits have 30-in. concrete cover 
blocks; sluice 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 life of the AY and AZ tanks is at least 50 years.(1) Each 
241-AY and 241-AZ Tank consists of three concentric structures as shown in 
Figure 5-4. The outer tank structure is a reinforced concrete tank aesigned 
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TABLE 5-2. Routes of ~ackup Piping for PUREX HHW. 

Route Une Ho. Size Material Mater1a 1a P1pe Length 
(In.) thickness code (ft) 

PUREX to near 241-AX-151 4003 3 Schedule 10 S.S. M9 
Diversion Box Encasement Concrete 

241 -AX - 151 Diversion 4003/4017 3 Schedule 40 S.S. M9 Total 
Box Bypass Encasement 6 Schedule 40 c.s. M26a 4.100 

On to 241-AX - 152(B) 4017 4 Schedule 10 S.S. M9 
01verter Station Encasement Concrete 

-Oiverter Statton 4502 4 Schedule 40 S.S. M9 200 
to TK- 101 -AV Encasement Concrete 

Diverter Statton 4505 4 Schedule 40 S.S. H9 200 
to TK - 102-AV Encasement I Concrete 

U I verter Station 4508 4 Schedule 40 S.S. M9 600 
to TK - 101 -AZ Encasement 6 Schedule 40 c.s. M26a 

Dlverter Station 4511 4 Schedule 40 S.S. M9 500 
to TK - 102-AZ Encasement Concrete 

aAll of the carbon steel (C.S.) and stainless steel (S.S.) pipe is of all-welded construction. 
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TABLE 5-3. Routes of Intertank Piping.a 

Route Line No. Size Material Pipe 
(in.) code 

Pit 101-AZ-0lC to SN-601 2 c.s. M25 
Pit 102-AZ-028 Encasement 4 c.s. M26a 

Pit 102-AZ-028 to SN-600 2 c.s. M25 
AX-A Valve Pit Encasement 4 c.s. M26a 

AX-8 Valve Pit SL-502 2 c.s. M25 
to Pit 102-AY-020 Encasement 4 c.s. M26a 

Pit 102-AY-020 to SL-503-· 2 c.s. M25 
Pit l02-AY-02A Encasement - c.s. M26a 

Pit 102-AY-02A to SL-504 2 c.s. M25 
Pit 101-AY-010 Encasement - c.s. M26a 

a 
A 11 pipe i.s Schedule 40, carbon steel and is of a 11-we 1 ded 

construction. 

The basis for design and construction of the 241-AY and 241-AZ tanks 
includes the fo l lowing parameters:(2.3,4) 

Diameter of Primary Vessel 

Maximum Storage Volume of Concentrated 
Wastes, Gallon/Tank 

Vapor Pressure Allowance 

Vacuum Pressure Allowance 

Tank Dome Live Load 

Earth Cover 6.5 ft minimum 

5-9 

75 ft 

1.000,000 

60 in. water 

6 in. water, vacuum 

40 psf + 50 t 
concentrated 
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to sustain soil loadings, dead loads, live loads, loads caused by natural 
forces, and elevated temperatures generated by the radioactive wastes con
tained within the primary tank. The reinforced concrete tank is lined with 
a carbon steel liner called the secondary steel tank. The inner, freestand
ing, completely enclosed carbon steel tank, referred to as the primary tank, 
is within the secondary steel tank. The steel tanks are separated by an 
annular space. The primary tank is designed to contain the radioactive 
waste materials. The secondary steel tank would contain any liquid leakage 
from the primary tank untjl the tank contents can be transferred to a spare 
aging-waste tank.(l) 

5.3.l Primary Tank 

The freestanding primary tank is 75 ft in diameter and is 46 ft 10 in. 
high at the dome crown. The projected operating height is 29 ft, 4 in 
(968,000 gal). The carbon steel in the bottom of the tank ranges from 
3/8 in. to l in. for AY tanks and 1/2-in. to 1-in. in thickness for AZ 
tanks. The knuckle (the transition section from tank floor to tank wall) is 
of 7/8-in. steel plate. The primary tank wall thickness ranges from 3/8 in. 
to 3/4 i n. and the dome is 3/8-in. to 1/2-in . -thick stee1.(lJ The primary 
tanks were constructed of heat-treated, ASTM-ASlS, Grade 60 steel, and 
hydrostatica ll y tested for leaks after construction. 

5.3.2 Secondary Steel Tank 

The secondary steel tank lines the reinforced concrete tank and ' extends 
to the primary tank dome. The secondary steel tank is 80 ft in diameter and 
varies i n thickness from 1/4 in. to 3/8 in. There is an annular space of 
2.5 ft between the primary tank and the secondary steel tank to allow for 
insta ll ation of liquid level detection devices, inspection equipment (peri
scopes, television cameras, and photographic cameras), ventilation air 
supply and exhaust ducts, and equipment for pumping liquid out of the 
annular space.(l) The secondary tank was fabricated of heat-treated, 
ASTM-ASlS, Grade 60 steel. 

5.3.3 rnsulatina Slab 

An 8- in. slab made of castable refractory concrete i s sandwiched 
between the primary and the secondary tank bottoms. Thi s s l ab protects the 
re i nforced concrete foundation from excessive temperatures dur i ng the stress 
relief of the primary tank. During operation of the tanks, the annulus 
ventilation system routes air through slots in the insu l at i ng s l ab t a the 
annu lus. This air flow cools the waste tank s l ight ly and wou ld t r ansport 
radioactive part i culates to an air monitor in the event of a leak i n the 
primary tank. The slots wou ld al so conduct liquid dra i nage from be neath the 
primary tank to the annulus for detection and pumpout. (l) 
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All 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. All welded areas below the inner 
tank tangent line* were X-rayed and accepted per the requirements of ASME 
BPV Code, Section VIII, Division 2.(S) 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 tank 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 l,lOQOF for one hour prior to completion 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: (1) foundation an~ (2) walls and 
dome. 

The foundation varies in thickness from l 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 concrete 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 
portion 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, including a breach of 
the primary tank with the resulting loads on the secondary steel tank and 
reinforced concrete structure.(l) 

5.4 PUMP PIT ANO 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 quadrant position. Above each of 
the 241-AZ tanks is a pump pit, located in the center of the tank, and t~o 
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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The pump pits have approximate inside dimensions of 8 ft by 12 ft by 
7 ft deep with 2 1/2-ft-thick concrete cover blocks. The walls are 1-ft
thick concrete. 

The sluice pits have approximate inside dimensions of 6 ft by 8 ft by 
7 ft deep with 2 ft thick concrete cover blocks. The walls are 1 ft thick 
concrete. 

The pump and sluice pit covers are purposely not air tight to permit 
some air leakage into the tank. The pits have drains and base plate open
ings for a pump or sluice nozzle, going directly into the vapor space of the 
tanks. Air can leak in through the cracks between cover blocks and the 
penetrations in the blocks (i.e., holes for mechanisms to operate the sluice 
nozzles, valves, etc.). 

5.5 TANK EQUIPMENT 

Equipment particularly required for safe operation of aging-waste tanks 
includes airlift circulators (process air system) to provide agitation and 
mi nimize settling of solids, steam heater co i ls (site steam system) to pre
heat the tank, and vapor condensers (primary ventilation system) to handle 
the high moisture content of the vapor exhaust stream. 

5.5.1 Process Air System 

The process ai r system for · the aging-waste facility is vital to the 
safe operation and integrity of the aging-waste tanks. It provides the air 
to air l ift circulators which circulate the tank contents to minimize 
sett l ing of sol ids and the possibility of overheating within the tanks. The 
process ai r system includes the following items: 

• Air compressors 

• Aftercooler separators 

• Air receivers 

• Fi l ter/separators 

• Piping between the compressor build i ng and the ind ividual t anks 

• Airlift circulators within the tanks. 

5. 5.1.1 Air Comcressor Bui ldina. A schematic of the compressed air system 
servicing the airlift circu lators is shown in Figure 5-5. Process and 
Instrument Air is supplied to AY and AZ Tank Farms from the 241-A-701 
Compressor Building. The 241-A-701 Bui lding contains four oil - l ubr i cated 
water-cooled compressors. Each compressor i s powered by a 50 HP e lectric 
motor and will supply about 290 scfm at 50 ps i g. 
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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 supply. 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 goes to the Air Receiver Tank and a high efficiency Filter/Sepa
rator to further remove water droplets and vapors. Downstream of this 
filter/separator the air line is divided into the process air supply and the 
instrument air supply. (The instrument air supply is passed through a pipe 
filter, a separator, and then through one of two silica gel dryers. The 
dryers are arranged in parallel and one is recharged while the other is in 
use. Recharge time is 8 hr.) 

The 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 to 
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 Instrument 
Buildings are used to indicate air flow rate to the individual circulators. 
An adjoining raw water header and associated valving are also provided at 
this location for water flushing of the air lines. If 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 circulatcrs in each of 
the 241-AY and 241-AZ Tanks. Circulator number l is located at the tank 1 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. Circulators 1, 9, 
12, 16, and 19 have lift risers that are 17 ft in length and require a 
solution volume of about 644,000 gal for submergence. The remaining 
17 circulators are 22 ft long, and therefore need over 810,000 gal for total 
submergence. The lift riser lower ends are all 30 in. above the tank 
bottom. 

Figure 5-6 contains an illustration of air1ift circulators 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 lift 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 lift 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. r• nipple. A 1-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 lift riser at the foot of the air lift draws 
in liquid 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 
circulators will create turbulant flow in the tank contents. Liquids 
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 
liquids 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 discusses the adequacy of the process air system 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 i n each one 
of the 241-AY and 241-AZ Tanks. Steam condensate from these coi l s normally 
discharges to the 216-A-8 Crib, but it is monitored and wou ld 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 mon i toring 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 the 242-A Evapor
ator which is continuously manned. All essential instruments are tied into 
the Computer Automated Surveillance System (CASS) which reads out at the 
2750-E Building and the 242-A Evaporator. Both locations are manned 
24 hours a day. 

5.6.1 Liquid Level 

Each tank is equipped with an automatic liquid level gauge. 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 
position until electrical continuity between the plummet and the liquid 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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Sludge level detectors are installed in the tanks to detect the height 
of the solids level in the tanks. The device consists of a weight suspended 
by a predetermined length of cable from a capped riser. Readings are taken 
manually by removing the riser cap and attaching a handheld, calibrated tape 
to the sludge weight cable and lowering the weight to the solids surface. 
Sludge weight cables are long enough so that the hand held tapes do not dip 
into the liquid. These detectors are used in conjunction with temperature 
monitoring to warn of developing adverse conditions which could lead to 
overheating. 

5.6.3 Scecific Gravity and Mass 

Grab samples of sludge will be periodically collected from the tanks 
for specific gravity determination. These data are used to calculate the 
total mass of the tank contents. In addition, the mass is determined by 
making a mass balance of the waste and condensate added to and removed from 
the tank. The masses determined by these two methods have agreed very well 
i n past tank operations. 

5.6.4 Temperature Monitoring 

Each tank is equipped with iron-constantan thermocouples for monitoring 
temperatures in critical areas .of the tank structure. There are 37 thermo
coup les installed within the working space of each- tank. All of the 22 air
lift circulators have attached thermocouples that extend to 3 in. above the 
liner bottom, a point where movement of waste should normally sweep the 
immediate area free of sludge. A circulator malfunction, which would allow 
the sludge to accumulate, would be indicated by a temperature rise at the 
associated thermocouple. Twelve other thermocouples are installed in wells 
and are used to measure the temperature gradient in the stored waste at four 
different locations 90° apart {N, E, S, and W) and 18 in. from the tank 
wall. There are three thermocouples in each well, and vertical placement is 
3 in., 13 ft 1 in., and 24 . ft 1 in. from the tank bottom. Three more 
thermocouples are installed at equidistant locations about a circle 12 ft 
from the tank 1 s center and 3 in. above the bottom. These are designated 
s ludge thermocouples and are used to measure temperature at points 
undisturbed by the airlift circulators. Temcerature elements are also 
installed at the bottom of each of the three leak detection pits. 

Twenty-five temperature elements are installed in the insulating con
crete pad between the primary and secondary bottom liners. The thermo
couples are located close to the underside of the primary l i ner and are 
equally spaced in three concentric circles of 7 ft, 21 ft, and 36 ft 6 i n. 
from the tank's center. There are 4 thermocouples in the inner circ l e, 7 in 
the second, and 14 in the outer. Two additional thermocoup les are al so i n 

-contact with the outer surface of the primary shell. These are attached at 
a point 15 in. above the bottom of the tank (east and west sides ) . 
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Each of the two tanks has a total of nine structural thermocouples 
installed in the concrete foundation 2 in. beneath the secondary steel 
liner. There are three elements in each of three concentric circles of 
4 ft, 21 ft, and 38 ft radii. The numbers of the remaining structural tem
perature elements vary.(2) Information from the thermocouples is fed into 
CASS which gives a computer printout once every 24 hours. Some of the pre
viously mentioned thermocouples in the concrete have failed. A discussion 
of the condition of the thermocouples in concrete in the 241-AY tank is con
tained in a letter from C. M. Walker to C. C. Scaief, July 15, 1981.(6) The 
concrete thermocouples in the 241-AZ tank farm are discussed in 
SD-RE-OTR-026.(7) The data from these 2 sources is summarized in the 
following listing. 

Location Number of thermocouples 
Tank in concrete Total Failed 

101-AY Dome 24 9 
Foundation 9 7 
Insulating 25 a concrete 

102-AY Dome 24 l 
Foundation 9 3 
Insulating 25 2 concrete 

101-AZ Wall 12 1a 

102-AZ Foundation 9 ! 1 

aNot replaceable. 

5.6.5 Leak Detection 

leakage from the primary tank would probably be first detected by the 
continuous air monitor upstream of the HEPA filter for the annulus 
exhauster. !n addition, conductivity probes are installed in the annuli, 
process pits, and encasements. These areas are normally dry; the presence 
of 1/8 in. of liquid '"'ould activate the probe and sound an alarm in the 
instrument building to indicata a leak had occurred. 

Leak detection capability is provided for the primary tank at the 
annulus. The annulus can be pumped out if necessary. Leakage from the 
secondary tanks is received into a waffle pattern in the concrete base. 
This in turn drains to a leak detection well where it can be detected and 
can be pumped out. !n addition to conductivity probes, there is a radiation 
probe in a dry well adjacent to the leak detection pit. All of the leak 
detection probes alarm via the CASS. 
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Tank pressure is monitored by measuring the differential pressure 
between the tank vapor space and the atmosphere. The pressure is trans
mitted to gauges and alarms in the A-271 Control Building. Insufficient 
vacuum also alarms on the CASS at the 2750-E Building and the 242-A 
Evaporator. These locations are manned 24 hour per day. Normal operating 
vacuum is 0.5 to 0.6 in. water gauge; the alarms are set at 0.25 in. water 
gauge. 

5.6.7 Area Radiation Alarm Systems 

Two outdoor area radiation monitoring systems are installed in the 
241-AY farm and one in the 241-AZ farm. Each system consists of detector 
assemblies, readout instrumentation, recorders, local alarms, and central 
alarms. The detectors are located on poles at approximately 20 ft above 
grade to provide a large viewing area. The operation of the detectors is 
checked on a monthly basis. 

The monitors are sensitive to and indicate gamma radiation from 
0.1 mR / hr to 10 mR/hr. The monitors are set to alarm at about 5 mR/hr above 
background. 

The radiation levels detected by each monitor are recorded continu
ously. Fail-safe alarms are included in each system. Audible and visual 
alarms are provided at each detector location, and a reset button is located 
at each alarm. Reqdout instrumentation is located in the tank farm instru
ment buildings (241-AY-801 and 241-AZ-801A). A reset button for the alarms 
is also provided at the readout location. High radiation and instrument 
failure alarms are annunciated in an always-occupied location, at 
242-A Evaporator for all 200 East Area radiation monitoring systems. These 
systems also activate a· general trouble alarm at the 2750-E Building CASS. 
However, the specific problem is not identified there, only the particular 
facility or comple.x of facilities involved. 

5.7 VENTILATION 

The ventilation systems for the underground tanks consist of the 
702-A primary ventilation system, 702-A backup vent il ation system, 
241-AY-101 tank annulus ventilation system, 241-AY- 102 tank annu lus 
ventilation system and combined 241-AZ-101 and 102 tank annu li vent il at i on 
system. 

5.7.1 702-A Primary Tank Ventilation System 

The 702-A exhaust system serv ices the 241-AY -101 and 102 Tanks, and 
241-AZ-101 and 102 Tanks. It i s comprised of three bas ic parts: the duct 
work, moisture removal, and the fi l tration components. 
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The si x tanks i n the 241-A tank farm may also be connected to this 
ventilation system by opening a single isolation valve in the exhaust 
ducting. A schematic of these components is shown in Figure 5-8. The 
isolation va lve, in the vent header, part of Project 8-419, isolates 
241-A Tank Farm from the 702-A ventilation system and prevents vapors from 
aging-waste tanks from reaching the leaking dresser couplings in the 
241-A Tank Farm SST vent line.{20) A portable exhauster, installed on 
Tank 105-A vents all of the 241-A Tank Farm. 

5.7.1.1 Exhaust Ducting. 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 each tank farm. 
The two individual tank farm headers are connected ta a common header dis
charging to the first deentrainer (surface condenser, and then to the second 
deentrainer). Individual tank ducts, and the common tank farm complex 
header have loop seals. These can be filled, thereby isolating that portion 
of the system from· the ventilation system, by closing the drain valve for 
the seal loop and adding water ta the loop. This provides a full spectrum 
of isolation possibilities should the need arise. Project 8-419 upgraded 
the 702-A vent header to prevent leakage of condensate through mechanical 
(Dresser) coup l ings. 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 that all of the 
Dresser couplings have be~n bypassed. The Project 8-419 provides compliance 
with DOE-RL Order 5820.2.{2) 

5.7.1.2 Moisture Removal System. Three ·condensers are available to provide 
moisture removal from the exhaust stream. The exhaust air enters the con
denser shell from the first deentrainer (Kl-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 liquid level in 
these tanks. The excess liquid is diverted to 101-AN Tank, from which it is 
subsequently pumped to the evaporator feed tank and then reevaporated in the 
242-A Waste Evaporator. 

The condensers are cooled with raw water which discharges to the warm 
water sump and normally overflows ta the Gable Mountain Pond or 8-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 i n a cold water 
sump, and pumping it back through the condensers. Another backuo supply for 
cooling water is provided by a ~ell. The data for each condenser is tabu
lated in Table 5-4. 

The off-gases from the three condensers are vented through a second 
deentrainer (Kl-5-2A) before entering the 702-A Ventilat i on Building. 

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

• The flow into the secondary deentrainer consists of a max imum of 
4,000 ft3/min at a maximum temperature of 150°F 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 a in. long. 
Type: Shell and Tube 

Surface: 1,340 sq. ft. 

Characteristic 

Fluid circulated 

Total fluid entering 

Fluid condensed 

Temperature in 

Temperature out 

Operating pressure 

Number of passes 

Design pressure 

Design temperature 

Test pressure 

Shell side 

Process fluid 

20,000 lbs per hr 

20,000 lbs per hr 

2120F 

200°F 

12 in. H20 vacuum 

1 

External 5 psi 

10 psi 

Tube side 

Water 

800 gal/min 

125°F 

1760F 

125 ps i 

6 

125 psi 

212°F 

. 185 psi 

• The n~w deentrainer will deentrain and remove moisture which will 
drain from the deentrainer into the vent header back to the con
densers. It 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 shie lding for the 
valve pit will attenuate a gamma dose rate of 500 mR per hour at 
the deentrainer and vent header to a maximum of 0.5 mR per hour at 
ground 1 eve 1. 

5.7.1.3 Filtration System. All of the ventilation components located in 
the 702-A Building (i.e., filters, stack fans, and stack) are considered to 
be the filtration system. The 702-A Building is divided into t1"'0 sections 
along its longitudinal axis. The west (filter) side of the bu il ding houses 
a steam heater, a common exhaust header, and six banks of double HEPA 
filters. The HEPA filters "exhaust" to another common exhaust he3.der on the 
east (fan) side of the building! The east side houses a common exhaust 
header, an exhaust fan and backup exhaust fan, the stack sampling/monitoring 
system, and the stack base. 
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Exhaust air leaving the second deentrainer is warmed· by a steam heater. 
Air flows around and between steam coils, raising the temperature of the air 
approximately 20°F to prevent moisture from condensing on the HEPA filters 
and plugging them. The steam condensate from the steam heater drains to a 
french drain within the AX Tank Farm. 

A total of twelve HEPA filters are used to filter the exhaust air of 
the 702-A ventilation system. The HEPA filters are arranged in six parallel 
banks, each bank contains two HEPA filters in series. There are no pre
filters associated with this system. All six banks are operated 
simultaneously. 

The 702-A System has two 4,000 cfm exhaust fans (Kl-S-1 and Kl-5-2) 
which discharge to the 296-A-17 stack. After filtration, the vapor stream 
from each set of filters passes through one of two 16 in. stainless steel 
ducts depending on which fan is operating. Only one fan operates, while the 
second is a spare. The operating fan will automatically shut off when the 
vacuum in the filter outlet manifold falls below 15 in. water gauge. The 
spare fan wi 11 then be manually switched to the 11 0N 11 position. Each of the 
16 in. ducts contains two Diaphragm Operated Butterfly Valves (DOV) which 
are located on each side of the exhaust fans. The inlet and outlet valves 
for the Kl-5-1 fan are DOV 702-3 and DOV 702-4 respectively, while the 
inlet and outlet valves for the Kl-5-2 fan are DOV 702-1 and DOV 702-2 
respectively. The inlet and outlet DOVs are automatically controlled by 
the operation of either fan. The fan selector switch positioned to "ON" 
automatically ·opens the outlet DOVs while the switch positioned in either 
11 0FF 11 or 11 STANDBY 11 automatically closes the outlet DOV valves. 

In the event that both fans are inoperative a backup system is avail
ab le (see Section 5.7.2). 

The 296-A-17 Stack contains a three nozzle probe •1o1hich draws a 
representative ~ample via two vacuum pumps to an Eberline CAM AMS-3 unit and 
record sampler.l9) These pumps draw a total 4.4 cfm sample through a flow 
sp l itter which directs one-half of the flow to the record sampler and the 
other half to the CAM unit. The sample in the CAM unit is monitored by a 
Geiger-Mueller device for beta and gamma radiation. A high-level alarm will 
be activated when the radiation · sensed by the CAM reaches about 1,000 counts 
per minute. This alarm causes the CAM enclosure beacon to illuminate and a 
bell to ring while simultaneously activating an annunciator in the 
241-A-271 Control Room. A combined fai lure alarm activates the enclosure 
beacon and also an annunciator in the 241-A-271 Contro l Room and alarm on 
CASS if any of the following occurs: a low record samp le f low, a l ow CAM 
flow, and CAM failure or a High/low samp-le temperature. /l.. strip chart 
recorder is also located in the Control Room and alarm on CASS to record the 
radioactivity in the air at all t imes. A combined troub le al arm i s al so 
activated in the master control center in the 2750-E Bu il di ng wh ich i s 
manned 24 hours a day. The record sampler co ll ects a samp le aga i nst filt er 
paper for detection purpos~s. As a secondary measure, a f il ter pad in the 
CAM unit is also analyzed.\9) 
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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 drain to the 241-AX-152 catch 
tank, either via a common seal pot which in turn drains there, via a line or 
via the 241-AX-152 diversion box. The 241-AX-152 catch tank in turn is 
jetted to a double-shell tank. 

5.7.2 702-A Backup Ventilation System 

The existing 702-A backup ventilation system 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 Kl-5-2A Deentrainer. In order to bring it on line, it must be 
manually valved in. 

The backup exhaust system unit is connected to the 24 in. vapor header 
of the primary system to the Kl-5-2A Oeentrainer. 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 heater cons i sts of· 
two thermostatically controlled 50 kW- heater units. Both units will auto
matically start when the temperature of the passing vapor falls below l•0°F. 
Similarly, the first heater will shut off at l30°F and the second at 170°F 
to prevent excessive heating of the filters. 

The heated vapor stream is drawn through a filter box containing two 
banks of HEPA filters, which have been •OP tested to ensure a collection 
efficiency of 99.97~. 

o,. 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 radioactivity on days when the portab 1 e 
exhauster is in operation. 

The existing portable backup exhauster is rated at 7,000 scfm at 7 in. 
water gauge. This exhauster is an adequate backup for the 241-A-702 system 
until the time that the boil-off rate from the aging-waste tanks increases 
the differential pressure on the 241-A-401 surface condensers 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 liquid must boil 
off to maintain this limiting liquid level. This situation will occur about 
15 months after PUREX startup. 

To correct this problem a new portable backup exhauster has been 
ordered. 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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the A-401 condensers wi 11 have a higher differential pressure as the con
densate flow rate increases and the total system pressure drop will exceed 
the 7-in. water differential pressure rating of the present backup 
exhauster. The new portable backup exhauster should be received in 1983, 
providing sufficient time for installation, hookup, and prestart activities 
prior to the date it is needed.(10) The new exhauster will be set up to · 
come on line automatically if both of the 702-A fans fail. 

5.7.3 TK-241-AY-101 Annulus Exhaust System and 241-AY-102 Annulus 
Ventilation System 

Each tank (101-AY and 102-AY) has a separate annulus exhaust system. 
Annulus ventilation systems consist of supply and exhaust components. The 
annulus ventilation system provides filtered air to the annulus and exhausts 
the air from the annulus through double HEPA filters. The purpose of the 
annulus ventilation system is to provide clean air to monitor for primary
to-annulus leaks. It also provides limited heat removal and containment in 
the event a small leak develops. 

Air enters the annulus through 1oi and 80% NBS prefilters. Air is dis- -
tributed throughout the annulus from a central point beneath the primary _ 
tank. The even distribution of air aids in heat removal and primary tank 
leak detection. Primary tank leak detection is accomplished by: (1) moni
toring the annulus exhaust air before the filters for the presence of radio
nuclides, and (2) conductivity probes, leak detectors and manual tapes in 
the annuli which detect liquid level. 

Exhaust components consist of a heater, a monitoring system before 
filtration, double HEPA filtration, an exhaust fan, a record sampling 
system, and an exhaust stack. The maximum rated exhaust flow is approxi
mately 3,500 scfm. However, the actual flow varies appreciably depending on 
fan operation and manual damper adjustments and is normally about 800 scfm. 

Record sampling systems are provided on both the 296-A-18 and 
- 19 stacks. These two systems are identical. Downstream of the fan and the 
HEPA filters, a portion of the exhaust air is drawn to and collected on a 
sample filter. This filter is collected week ly and sent to the 
222-S laboratory for analysis. Sample flow is set at approximately 2.2 cfm. 

5.7.4 Combined TK-241-AZ-101 and -102 Annu li Vent il ation System 

This system provides ventilation to AZ Tank Farm annul i (both 101-AZ 
and 102-AZ). A single ventilation system is used to provide supp lementa l 
primary tank cooling and early primary tank-to-annulus leak detect i on. Air 
enters through ai NBS, 30~ NBS, and 1 micron f i lters. Tota l air f l ow 
through both annuli is about 1600 scfm. 
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A single record sampling system (296-A-20 stack) 
combined 101-AZ and 102-AZ annuli ventilation system. 
identical to those described above for the 101-AY and 
samplers. 

5.8 UTILITIES ANO SERVICES 

5.8.1 Electrical System 

is provided for the 
The record sampler is 

the 102-AY annulus 

The 241-AY and AZ tank farms are provided with normal, single line, 
interruptible electrical power. Normal electrical power is distributed at 
120/240 V and 440 V. 

The tank farms are floodlighted to 0.5 footcandle of illumination at 
the working level. 

Two diesel generators are available at the 241-A-701 Compressor 
Building to supply emergency power. These generators will automatically 
start (using compressed air) when a power failure is sensed in the supply to 
the air compressors in the 241-A-701 Building or in the supply to the 
241-A-702 ventilation fans. The first is rated at 480 V, 3 phase, 375 kVA. 
It will supply power via automatic transfer switches and motor control cabi
nets in 241-A-701 and 241-A-702 to the following: 

• Two of the four air compressors located in the 241-A-701 Building 

• Two spare outlets (15A) 

• Three 5 kW heaters located in the 241-A-701 Building and their 
distribution panel 

• One of the two primary ventilation fans for the 702-A HVAC System 

• Lighting panelboard 11 LA 11 in 241-A-702. 

The second generator is rated at 120/480V, 3 phase, 120 kVA. Upon 
sensing a power failure, this generator supplies power via automatic trans
fer switches to the following equipment. 

1. Emergency Cooling water MCC-A4 (241-A-701) 

• Deep well pump 

• One of two lift pumps 

• Cooling tower fan No. 1 and No. 2 ,. 

• Lighting panel. 
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2. Condensate Pump Extension 

• Condensate pump No. 1 and No. 2 ON/OFF switches at pit 
241-A-417. 

3. 241-A-271 Building MCC-A6 

• Distribution panel ON/OFF switch 

• Spare 

• Panel "E" ON/OFF switch 

- Lighting and Instruments 

- Extension to DASC System.* 

5.8.2 Steam Supply and Distribution Systems 

The 241-AY and AZ tank farms are supplied with 225 psig steam which is 
generated in a central power plant in the 200 East Area. Some of the lines 
that distribute steam to the tank farms are buried. All of the above-ground 
l i nes are insulated. 

5.8.3 Water Succly Sy~tems 

The 241-AY and AZ tank farms are supplied with 125 psig raw , .. ater from 
the 200 East Area water plant in single line piping. Backflow preventers 
are i nstalled on all feed lines to the tank farms. The backflow preventers 
are routinely checked for operability as part of the preventative mainten
ance program. 

Sanitary water is supplied to the tank farm change house 
(2707 AX Building) from the 200 East Area sanitary water plant. 

Emergency water is supplied as make-up water from a deep well to the 
emergency cooling tower as required. 

5.8.4 Air Suooly Systems 

Process and instrument air are generated i n the 241-A- 701 Compressor 
Building by four air compressors, two of which are on emergency power. 
A fifth diesel powered emergency compressor is parked outside. 

Data Aquisition and Signal Conditioning system. 
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5.8.5 Communications and Alarm Systems 

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. In responding to a general alarm at the 
master control center, a telephone call is made to the control 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 Fire Protection Systems 

Fire hydrants are installed in the vicinity of all the tank farms. 
Generally, the hydrants are located just outside the tank farm area. Most 
of the hydrants are fed from raw water systems. 

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

5.9 SITE SURVEILLANCE MONITORING ·SYSTEMS 

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

5.10 COMPARISON OF CURRENT CONFIGURATION ~ITH CURRENT CRITERIA 

The DOE criteria are intended to be general and not directed to 
specific components and their requirements. Design configurations or the 
Aging-Waste Facility which may not agree with current industry accapted 
safety criteria are listed below: 

1. Backuo Route Pipina 

Portions of the piping for the backup route for transferring NHW 
from PUREX to the 241-AY and 241-AZ tanks are schedule-LO pipe. 
Schedule-10 piping can handle NHW solution transfer satisfactorily 
(up to lSQOF) but may not withstand live steam because of damage 
from thermal stress.lll) "Live steam could be introduced into the 
line either from transfer jet gassing or from using ste:11I1 to 
unplug a plugged transfer line. 
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2. Intertank Transfer Piping 

3. 

4. 

5. 

The intertank transfer piping is buried 3 to 5 ft deep and goes 
through pits which are covered with concrete cover blocks that are 
20 to 30 in. thick. This piping was originally installed for 
terminal liquor transfers and the depth provided adequate shield
ing to reduce personnel exposure to much less than 0.5 mR/hr for 
that material (assumed to contain 6 Ci of Cs-137/gal).(12,13) 
Higher exposure readings at the pits can be anticipated when 
aging-waste is transferred (see Table 8-5). However, the earth 
cover over the piping should be sufficient to keep the above
ground exposure rate below 1.0 mR/hr when aging-waste is trans
ferred between tanks. This waste would have a maximum concentra
tion of fission products of 240 Ci/gal co~ared to the concentra
tion of 5,000 Ci/gal transferred through the primary piping. 

Backup Exhauster 

The 702-A, 7,000 cfm backup exhauster is a portable skid-mounted 
unit which must be manually valved into service and started up. 
It does not come on line automatically upon failure of the primary 
unit. A new 4,000 cfm exhauster to replace the skid-mounted unit 
is on order and should be in place less than 15 months after PUREX · u 

startup.(10) The new unit will be installed so that it will come 
on line automatically .when needed. 

Primary Exhausters 

The 702-A primary fans are electrically interlocked to switch 
whenever power is shut off to any one of them or if it fails 
mechanically. · 

Seismic Hardness of the Tank Farm Ventilation System 

The 241-AY and 241-AZ tank farm ventilation system was not 
designed to meet Design Basis Earthquake criteria. A Phase I 
seismic ~nalysis(l4) was performed in 1971 and a Phase II 
analysis(lS) was performed in 1972 to evaluate components of the 
241-A-Farm •,1aste storage tank ventilation system, which were 
critical. The analysis was performed for the combined effects of 
normally acting loads and the Cri te!"'i a Design Base Earthquak.e 
Motion. The results are summarized in the following paragraphs. 

Condenser Building 241-A-401: Under the most severe combination 
of soil lateral loadings, yielding of some of the condenser build
ing exterior wall reinforcing and some concrete cracking would be 
expected to occur. Although the stress criteria would be exceeded 
at some locations, the combined horizontal and vertical wall span 
capacities are not exceeded and a collapse wou ld be un l ikely. 
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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 rigidly supported. 
Resulting seismic stresses would be small and would 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 analysis con
firmed the overstress in the exhaust stack anchor bolts and stack 
section at the fan discharge wye. 

Main Power Transformer, Switchgear, and Miscellaneous Items: 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.{16) A preliminary assessment of tor
nado resistance of waste tanks ·and aux i1 i ary systems was done in 
1971.(17) It concluded that no structure damage should be 
experienced by the underground tanks and their envelop structures; 
however, depending on the specifics of the tornado and the area 
hit, part or aTl of the "surface" utilities and facilities could 
be destroyed. These 11 surface 11 utilities and faci l 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, instrument 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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6.0 PROCESS SYSTEMS 

6.1 INTRODUCTION 

Reprocessing of spent nuclear fuel from N Reactor is performed in the 
PUREX Plant. Fission products are the principal radionuclides in the liquid 
waste resulting from these reprocessing operations. These wastes are con
centrated as liquid nitrates in the high level waste (IWW) stream and are 
then prepared for storage by neutralization in the PUREX Plant. The neu
tralized hi gh level waste (NHW) stream is transported from the PUREX Plant 
and stored in underground storage tanks in the tank farms. The transport 
and storage of the NHW is provided by the Aging-Waste Tank Storage Facil
ities. The primary purpose of the Aging-Waste Tank Storage Facilities is to 
provide confinement of the NHW during an aging period. Aging-Waste Tanks 
are def i ned as tanks containing waste generating more than 70,000 Btu/hr. 
This heat is generated by radioactive decay of radionuclides within the 
waste. In order to maintain the integrity of the tanks and to safely 
contain the wastes, all process systems within the facility are intended to 
aid in control l ing the effect of this decay. Since the decay process can 
not be "shut down," the safe operation of the fac i lity depends on the 
cont i nuous operat i on of the control systems (vent i lat i on and process ai r). 

6.2 WASTE CHARACTERIZATION 

The tentative operating plans for the PUREX Plant had scheduled -17 
separat e reprocessing campai gns between April , 1984 and June, 1987. An 
ear li er startup date of November,1983 i s now poss i ble. However such a 
startup date would not affect the conclusions of this SAR. The amount of 
fue l reprocessed during each campaign and the age of the fuel reprocessed 
will vary, though all fuel wil l be cooled a minimum of 180 days from the 
ti me i t is discharged from the reactor unti l i t i s reprocessed in the PUREX 
Pl ant. The total irradiation time of the fuels in the reactor will also 
vary, as batches of fuel conta i ning 6%, 9%, and 12% 240pu will be 
reprocessed. 

The compos i tion of the waste in the Aging-Waste Tank Faci l ities wil l 
vary wi th time. The chemical composition, f i ss ion product content, and 
important physical properties such as heat generat i on r ate of t he waste are 
di scussed below. 

6.2.1 Fission Products Concentration 

The f i ss i on products concentr ati ons of the NHW l eav i ng PU REX wi l l vary. 
For purposes of this SAR a highly concentrated fi ss ion product stream of NHW 
was assumed to be routed to the Aging-Waste Tank Fa.ci 1 it i es. Thi s 11 1Hors t 
case 11 ,..,aste stream i s based on process i ng 180-day-coo 1 ed , 6~ 240pu fu e 1 1Hi t h 
the wast e concentrated to 190 gal per metric t onne of uranium (~TU) . Th i s 
fission product mixture, li sted in Tab le 6- 1, was used for shi e lding 
analys i s of the primary waste transfer pi pi ng. 
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TABLE 6-l. Worst Case 
Fiss ion Product Content 
of PUREX NHW After Con-

centration. 

Fission product 
Isotope concentration 

(Ci/gal)a 

Sr-89 250 

Sr-90 47 
Y-90 47 

Y-91 390 

Zr-95 560 

Nb-95 1,100 
Ru-103 120 
Rh-l03m 120 
Ru-106 160 
Rh-106 160 

Cs-134 8 

Cs-137 53 
·sa-137m 50 
Ce-141 87 

Ce-144 880 
Pr-144 880 
Pm-147 170 

Total 5,100 

aeas; s: 6% 240pu fue 1 , 
180-day cooled and waste con-
centrated to 190 gal/MTU. 
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The expected fission product concentrations in the first aging-waste 
tank are listed in Table 6-2. This chronology of campaigns for the material 
currently projected to be processed is designed to provide a worst case for 
heat loading in the tank. Other projected schedules would produce lower 
heat loading. The concentrations of important fission products and their 
total concentration in the tank at the end of each campaign are presented in 
the table. When the first tank has been filled, the waste will be routed to 
the second aging-waste tank. The concentrations of important fission prod
ucts in the second tank at the end of each campaign are presented in 
Table 6-3. A plot of the fission product concentration as a function of 
time for the aging-waste tanks is shown in Figure 6-1. The tank waste 
compositiqns given in Tables 6-2 and 6-3 serve as the basis for the tank 
analysis.(l) . 

6.2.2 Plutonium Concentration 

Each batch of high level waste is sampled in the PUREX Plant before the 
batch is released and sent to the Aging-Waste Tank Facilities. The measure-

. ment of plutonium in the waste stream is important for detection of high 
plutonium losses in solvent extraction operations. If a high plutonium 
concentration is found, the batch of waste will be recycled for rework and 
recovery of the plutonium. A record of the total amount of plutonium routed 
to the Aging-Waste Tank Facilities will be maintained. The maximum amount 
of plutonium permitted in a single aging-waste tank is SO kg, and the limit 
on concentration of any batch that is transferred is 0.05 g/gal based on 
critic~lity prevention considerations. In addition, for each batch the 
maximum all owable plutonium density after in-tank concentration is one gram 
per liter.(2) 

The concentration of total plutonium isotopes in the NHW stream leaving 
PUREX will be approximately 1.6 x 10-3 g/gal. Based on 190 gal/MTU of con
centrated NHW, approximately 1.5 kg of plutonium would be accumulated in the 
first aging-waste tank as a result of processing 4,200 MTU through the PUREX 
Plant.(3) 

In the preparation of the 102-AZ tank for use as the first aging-waste 
tank as much of the solids as possible will be removed by flushing '"'ith 
water. The heel and solution will be sampled to determine the amount of 
plutonium already in the tank. This amount will then be inc luded in the 
total plutonium allowed in the tank. 

6.2.3 Other Transuranics Concentration 

Other transuranics, principal ly neptunium and amer1c1um, are present in 
the NHW. The concentration of neptunium in the NHW will be 0.037 g/gal, and 
the concentration of americium 0.0045 g/ga l . (3) 
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TABLE 6-2. Estimated Maximum Concentration of Fission Products in the 
first Aging-Waste Tank (Ci/gal). 

Isotope 

Sr-89 0. 95 0.35 l.69 0.37 14.8 7.88 
Sr-90 1.25 3.22 5.45 6.49 7 .83 10.2 
Y-91 2 .03 0.91 3.76 1.02 22.6 ll. l 
Zr-95 2.51 1.25 4.76 1.45 23.3 14 .? 
Nb-95 l.58 l.63 6.65 1.58 55.6 28. l 
Ru/Rh-103 0 . 19 0.05 0.33 0.05 6.32 2.81 
Ru/Rh-106 l.96 ].56 6.50 5.57 8.48 7.94 
Sb-125 0.07 0.15 0.26 0.27 0.35 0.39 
Te-127 0.04 0.04 0. 10 0.05 0.21 0.15 
Te-129 -- b 0.01 0.21 · 0.08 
Cs-134 0.06 0.13 0.22 0.22 0.29 0.35 
Cs-137 1.30 3.36 5.68 6 . 71 8.16 10.9 
Ce-144 16 .5 27 .o 51.0 40.4 67 .6 60.7 
Pm-147 4.04 9.14 15.8 16 .4 21.2 22.6 
---- - ---
TOTAL 34 .4 50 . 7 102 00 .6 237 179 
---------
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3.22 
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0.85 

8.12 

0.54 
0.11 
0.02 

0.54 
20.2 

56 .0 

29.6 
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4/86 6/86 8/86 

1.50 0.69 4.88 
21.4 24.0 25.2 

3.19 1.65 8.79 
3.96 2 .16 9.94 
5. 71 2.91 )8.0 
0.32 0. 12 1.48 
7.35 6.62 8.44 
0.55 0.55 0.61 
0.08 0.05 0.13 
0.0) -- 0.04 
0.55 0.54 0.58 

23 . 3 26 . 3 27.5 
4'a.9 42.7 59.4 
29 .8 29.4 32.7 

147 ll8 198 

ll 

9/86 

4.03 

25.5 

7.64 

8.87 

14.8 
1.09 

8.65 

0.61 
0.13 

0.03 

0.58 

27.9 

61.1 
33.3 

194 
------- ----

aActual J ales and order of campaigns may vary; but any changes would not leaJ to concentrations greater than 
those listed here fo r completion of Cdmpalgn JC . 

bloJi cales less than 0.01 Cl/gal. 
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TABLE 6-3. Estimated Maximum Concentrations of Fission Products 
in the Second Aging-Waste Tank (Ci/gal). 

Campa ign I 13 12 5 I 8 9 I 16 

Approx imate 10/86 10/86 12/86 2/87 3/87 I 5/87 end dated 
I 

I Isotope I : 

89sr I I I I 0.29 0.22 0.10 a.as I 0.03 6.80 I i 
90sr . 

I i 0.17 I 

0.35 2.87 4.19 4.59 6.26 I 

I 
9ly 0.55 0.44 0.23 0.13 0.09 11.66 

95zr 0.64 0.53 0.29 0.17 ' 0.12 12.77 I 
I 

9SNb 1.01 a.so 0.40 0.23 
! 

0.16 23.6 ' I 

103Ru /Rh I ! I 
0.07 I a.as ! 0.02 0.01 0.01 2.22 i 

I 
! 

I 
I 

106Ru /Rh 0.29 0.46 0.42 0.38 0.36 3.64 

125sb 0.01 0.02 0.03 0. 03 0.03 0.13 

127re 0.01 0.01 0. 01 0.13 

129r e __ b 
0.06 

134cs 0.01 0.02 0.02 0.02 0.02 0.11 

137cs 0.18 0.37 3.22 4.56 4.96 6. 71 

l 44ce 2.56 3.73 3.25 2.89 2.67 32.2 
I 

l47pm 0.57 1.06 1.41 1. 54 l. 55 i 7.42 I 

Total I 6.34 a.as 12.3 14.2 14.6 j l 1 4 I .i. 

17 

6/87 

7.01 

6.67 

12.29 

13.5 

24.6 

2.25 

4.30 

0.15 

0. 15 

0.06 

0 •. 13 

7. 13 

37.7 

8. 76 

125 

aAct ua l dates and order of campaigns may vary ; bu t any changes shou ld 
not lead t o concentrations greater t han those l~ st ed here. 

bindicates less than 0.01 Ci/gal. 
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FIGURE 6-1. Fission Product Concentrations in Aging-Waste Tanks 
a·s a Function of Time. 
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6.2.4 Hydroaen 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 H2/Whr.(4) 

!tis highly improbable that hydrogen gas could accumulate in the 
aging-waste tanks to explosive levels because 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. 

The possibility of accumulating hydrogen gas at explqsive levels in 
nonboi·ling isolated waste storage tanks has been studied.,5-8) 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 Heat Generation 

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 

·n generation rate is listed in Table 6-4 and illustrated in Figure 6-2.(l) 

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 

Nitrate 

- 5.7 Molar 

- 3.9 Molar 
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TABLE 6-4. Maximum Heat Generation Rate in Aging-~aste Tanks. 

Days Heat MTU Average 
Approximate Type fuel N Reactor Campaign end date from loading added fuel discharge startup (BTU/hr) added date 

4 7/84 109 651,000 5a ( 1. 15) b I 313 7/83 
3AC 10/84 189 975,000 6 (0.95) 

I 

506 1/83 i 
I I 

38 1/85 278 1,930,000 ! 6 (0.95) i 563 1/84 i I I 

2 4/85 I 341 1,510,000 6 (0.95) 290 8/81 

I 3C 5/85 393 3,930,000 6 (0.95) 331 I 11/84 I 

7 6/85 438 3,070,000 12 (0.95) 285 2/79 

15 8/85 505 2.530,000 12 (0.95) 
I 

428 4/81 
i 

14 1/86 639 1,920,000 I 12 ( 1.15) 423 11/76 I I I 

10 3/86 694 2,790,000 6 (0.95) I 350 5/85 I I I 
6 I 4/86 749 2,soo,000 12 (0.95) 

I 

350 9/77 ! 

I I i i 
I 

1 I 6/86 ! 804 2,320,000 ; 12 (0. 95) 350 8/75 
I 

I 
I 

11 ! 8/86 860 3,340,000 I 6 (0.95) 321 12/85 
I I i 

13 I 9/86 999d 3,310,000 I 

6 (1.15) 91 
I 

12/ 85 I 
I 

I ! 

I 13 10/86 902 I 115,000 ! 6 (1.15) i 42 12/85 ! 
i 

12 10/86 923 150,000 I 

,.. 
(1.15) 47 2/85 0 

5 12/86 978 221,QQQ I 12 (0.95) 350 1/74 

8 2/87 1,026 250,000 9 (0.95) 273 2/73 

9 3/87 1,057 255,000 9 ( l. 15) 83 12/72 

16 5/87 1,128 1,930,000 6 (0.95) 422 9/86 

17 6/87 1,162 2,140,000 6 (1. 15) 105 12/86 

apercent 240Pu. 
bPercent 235u 

CA, S, and Care subcampaigns of campaign 3. 
dTable is based on a 4/84 startup which provides conservative param

eters for the assessment of the safety of the Aging-Waste Tank operations. 
Under this scenario the first tank is filled after 889 days. Earlier PUREX 
startup would not significantly change the maximum heat generation rate. 
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The concentration of hydroxide, nitrate and nitrite ions in the 
Aging-Waste Tanks will be controlled as specified in Reference 9, a portion 
of which is reproduced below: 

VARIABLE 

For solutions with nitrate 
predominant (N03 OH-} 

N03-

For 3.0M <N03 <5.SM 

QH-
QH- + N02 

For l.OM <NOj <3.0M 

OH-
0H- + N02 

For <l.OM N03 

QH-
N02 

6.2.7 NH3 Concentration 

SPECIFICATION LIMIT 

<5.SM - -

>0.8M 
>l.2M - -

>0.8M 
~40i-of <N03t1 

>0.0lM 
~O.OllM 

Ammonia (NH3) could .lead to the formation of ammonium nitrate (NH4N03) 
which could clog exhaust filters 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 O.OlM. 

6.2.8 Organics · 

Separable organics 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 si nce the organic
aqueous distribution coefficient in basic solutions causes orecipitation of 
plutonium in aqueous phase. Therefore, there is not a criticality hazard 
from separable organic. Any separable organic will be rap idly distilled 
from the tank due to the high temperature of the aging waste. The organic 
would collect in the A-417 tank. Due to the sugar denitration process an 
undetermined amount of dissolved organics are present in the aging-waste 
tanks. These dissolved organics cannot lead to an organic layer containing 
concentrated plutonium. 
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6.2.9 Physical Properties 

The physical properties of the NHW routed to the aging-waste tanks are as 
follows: 

Density 
Viscosity 

1.2 g/cm3 
J'2 centipoises 

The temperature of the waste in the aging-waste tanks will range from 
180° to 27SOF (the maximum expected temperature in the solids). Initial 
tank temperature will be 14QOF, and the maximum boiling temperature will 
range from 21QOF to 2200F. 

6.2.10 Vapor Phase Fission Product Content 

Based upon the maximum fission product concentration in the liquid 
phase, the fission product activity in the tank air space has been 
calculated to be 50 Ci. This value is used in the subsequent consequence 
analysis. Figure 6-3 represents a cross section of a primary aging-waste 

N tank showing the fission product distribution in the liquid and vapor phases 
at the time of the postulated maximum activity in the tank. 

6.3 STORAGE TANK PROCESS 

1he storage tanks that will be used in the Aging-Waste Storage Facility 
cons i st of those in the AY Tank Farm (TK-241-AY-101 and TK-241-AY-102) and 
the AZ Tank Farm (TK-241-AZ-101 and TK-241-AZ-102). The 101-AZ Tank is 
schedu led to be filled first. The 102-AZ Tank wi l l serve as the aging-waste 
tank spare. When 101-AZ· has been filled, 102-AZ will be put into service 
for receiv i ng NHW, and 102-AY will serve as the aging-waste tank spare. 
(This safety analysis report covers events that might occur in the time 
period from the restart of PUREX operations until the wastes generated in 
the currently planned campaigns have cooled to where they are no longer 
classed as aging wastes.) For any future operations after the second tank 
is fu l l, 102-AY would be the next tank used to receive NHW and 101-AY would 
serve as the aging-waste tank spare. 

6.3.1 Storage Tank Ocerations 

Initially the tank will be agitated and empt ied t o near a m1n1mum hee l 
(at least 18 in. of liquid will be maintained in the tank). The tank wi l l 
then be filled to 650,000 gal with water. Suff i ci ent supernate wi l l be 
maintained in the heel to meet corros i on contro l spec i f icat ions upon 
di l ution with water. 
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The procedure for initial filling operations for an aging-waste tank is 
as follows: 

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

2. Use the laboratory analysis results to calculate minimum liquid 
heel that should be left in the tank so that the resulting water 
or supernate addition to 650,000 gal does not violate the low 
composition sp_ecification limits (OH- ~-01 !i and NOz ~-011 !i). 

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

4. Fill to 650,000 gal with water. 

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

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

7. When the 968,000 gal volume has been attained, raise the waste 
temperature at a rate not to exceed 24°F/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 Storage Tank Process Eguicment 

6.3.2.1 Steam Heating Coil. Each of the aging-waste tanks is equipped with 
a steam coil hung from a ·riser at the top of the tank. The steam coil is 
used to maintain the tank contents at the desired operating temperature and 
li quid level, when heat is needed. The coil has a surface area of 1,010 ft2 
and will transfer approximately 3 x 106 Btu/hr with a temperature 
differential of 20°F. This heating system can also be used, if needed, to 
drive off water to provide space for the addition of more NHW solution. 

6.3.2.2 Air Lift Circulators. There are 22 air lift circulators installed 
i n 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. Des i gn air flaw through the 
circulators i s a maximum of 20 scfm. The ant ici cated fl ow i s 3 to 5 scfm. 

6.4 VENTILATION 

The Aging-waste Tank Facility is equipped wi th ventilation systems 
which provide heat and vapor removal and conta i nment. Each tank is vented 
through the primary venti l ation system. The annu li are also vented. 
A back-up ventilation system is in place to provide emergency venti l at i on 
service to the tanks in case of loss of vacuum to the primary venti l ati on 
system. 
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5.4.l Primary Ventilation System 

The primary ventilation system provides containment of radioactivity 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 ventilation 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 
,,.,ater vapor (water boiloff) is condensed and the condensate either is routed 
ta the 241-AN-101 Tank for boiloff in the 242-A Evaporator system or is 
collected in Tank 241-A-417 for recycle back to the aging-waste tank for 
liquid level control. 

6.4.2 Annulus Ventilation System 

The annulus of each aging-waste tank is ventilated to maintain dry 
conditions within the annulus as a corrosion protection measure, to provide 
supplementary heat removal from the waste tank, and especially 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 800 scfm. Heat removal will vary with conditions with i n 
the tank. At the anticipated 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 
liquid effluents in the form of cooling water, steam condensate, and process 
condensate. These effluents are also discussed in Chapter 7.0. 

6.5.1 Gaseous 

All 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 Liquids 

Cooling water from the condensers in the primary ventilation system 
will discharge to either the Gable Mountain pond or the 8-Plant pond. The 
maximum discharge rate is approximately 800 gal/min for each condenser. 
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Steam condensate from the aging-waste tank steam heating coil is routed 
to the 216-A-8 Crib and will be automatically diverted to 241-A-417 Tank if 
it becomes contaminated. Maximum flow is approximately 7 gal/min based on a 
3 x 106 Btu/hr heat transfer rate. 

Steam condensate from the ventilation line heater is discharged to a 
French drain (normally much less than 1 gal/min). 

6.6 DISCUSSION OF CURRENT CRITERIA 

Current criteria require that spare tankage having a volume exceeding 
that of the largest volume of wet liquid in any single tank be 
maintained.(12) In the event of a leak in an aging-waste tank, the liquid 
can be transferred from the leaking tank to the spare tank. The spare tank 
will already have a starting heel of 650,000 gal to provide circulation for 
the transferred waste. Because the spare tank must be heated gradually by 
the controlled addition of waste from the leaking tank, some delay will be 
incurred before a leaking tank can be emptied. 
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7.0 WASTE MANAGEMENT AND CONFINEMENT 

The waste management objectives for the operation of the Aging-Waste 
Facility are: (1) liquid and airborne effluents shall b~ managed according 
to the guidelines of RHO-MA-139(1) and DOE Order 5480. 1At2), (2) radioactive 
contamination of the waste effluent streams shall be ALARA as required by 
DOE-RL Order 5820.2.(3), and (3) solid wa~tes (e.g., failed HEPA filters) 
shall be managed according to RHO-MA-222.l4) · 

7.1 NONRADIOACTIVE WASTES 

The composition of the neutralized high-level waste stream will be 
controlled by process specifications. The concentrations of nonradioactive 
contaminants in the vapor shall be low enough to ensure that their release 
rates to the atmosphere will be negligible.ll) The potential for solid 
contaminants impacting the operation of the HEPA filters is reduced by the 
ability to isolate a failed bank of filters and by the availability of the 
backup system for the primary (702-A) system. 

7.2 RADIOACTIVE WASTES 

Airborne, liquid, and some solid wastes .are gen~rated during the 
. operation of the Aging-Waste Facility. The airborne effluent streams result 

from primary and annulus ventilation of the tanks. Primary ventilation is 
provided by the 702-A Exhaust System which removes moisture from and filters 
the tank exhaust vapor prior to discharge to the atmosphere. The annulus 
ventilation system provides a filtered air supply to and a filtered air 
exhaust from the tank annuli. This filtered air from the annuli is not 
normally contaminated. It is released to the environment via stacks 
296-A-18, 296-A-19 (AY Tank Farm), and 296-A-20 (AZ Tank Farm). A detailed 
description of these systems is presented in Chapters 5.0 and 6.0. Fission 
products are the primary radionuclides in the airborne effluents released 
from the facility during operation.(5) Liquid effluents, if contaminated 
would also contain fission products. The liquid effluent streams from the 
facility are cooling water and steam condensate. Liquid resulting from 
deentrainment of vapor is normally recycled within the system. Process 
condensate is either recycled or sent to the 241-AN-101 Tank. As such, 
these two streams are not considered effluents. 

Cooling water used in the condensers of the primary ventilation system 
is discharged to Gable Mountain Pond or B Pond. Steam condensate from the 
tank 1 s steam heating coil is discharged to the 216-A-8 Crib or diverted to 
the 241-A-417 Tank. Steam condensate from the ventilation system heating 
coil is discharged to a French drain. The process condensate which results 
from the evaporation of the waste in the tanks will initially be routed to 
either 241-AN-101 Tank or the 241-A-417 Collection Tank. The contents of 
the A-417 Tank are recycled back to AY or AZ tanks as needed ta maintain 
liquid level. Overflow from the A-417 Tank will drain ta the 
101-AN-OlD Pit. 
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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 (Kl-5-1), the surface condensers, 
and the second deentrainer (Kl-5-2A). The deentrained air enters the 
702-A Building where it is heated and filtered by double HEPA 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 Fann directs pre
filtered air into the annuli, circulates the air in the annuli, and then 
exhausts the air through double HEPA filters. The flow through Stack 
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 Fann annulus system is similar in design to the AY Tank Fann system 
except that ·it exhausts both AZ Tanks. Flow through the 296-A-20 Stack is 
8.1 X 108 ft3/yr.(6) 

Nonnal operation of the Aging-Waste Facility is not expected to result 
in airborne effluents in excess of guidelines in References 2, 3, and 4. 
Using the source tenn provided in Chapter 6.0 and Reference 5, the potential 
concentrations of radionuclides in the gaseous effluents released under 
normal operation are listed in Table 7-1. 

TABLE 7-1. Potential Concentrations 
of Ra~ionuclides in the Gaseous 

Effluents from 702-A System 
Under Nonnal Operation.a 

NucT ide Concentration, uCi/cm3 

90sr 2.5 X 10-17 
l06Ru 8.3 X 10-18 
137cs 2.7 X 10-17 
144ce 6.0 X 10-17 

All 2.5 X 10-16 

aconcentrations are based on the 
AZ-101 Tank, the first tank to be filled, 
assuming a ventilation duct decontamina
tion factor (OF) of 103; first deentrainer 
OF of 101; second deentrainer OF of 102; 
condenser OF of 102~ and double HEPA 
filter OF of 3 x 10~ (See Fig. 5-9.) 
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The moisture removal system {which includes the deentrainers, con
densers, and heaters) is designed to prevent condensation from occurring on 
the HEPA filters and potentially damaging contaminants from reaching the 
filters. Failure of one or more of the ventilation system treatment compo
nents could result in transient releases of radionuclides at concentrations 
higher than those listed in Table 7-1. Such failures were analyzed to esti
mate their potential impact on the radionuclide release rate. The failures 
considered and the estimated resultant releases are listed in Table 7-2. 

TABLE 7-2. Potential Releases of Radioactive Material 
to the Atmosphere Following Failure of 702-A 

Components (Ci).a 

Failed Duration of component fa·ilure 
component 1 hr 8 hr 16 hr 24 hr 

Single HEPA 2.5 X lQ-10 2 X 10-9 4 X 10-9 6 X 10-9 

Double HEPA 5 X lQ-7 4 X 10-6 8 X 10-6 1.2 X 10-S 

2nd deentrainer 5 x 10-S 4 X 10-4 8 X 10-4 . 1.2 X l0-3 
and double HEPA 

aReleases would be similar for the backup system. 

Failure of a single HEPA filter reduces the HEPA OF from 3 x 105 
to 2 x 103; failure of both HEPA filters reduces the OF to 1. Failure of 
the first deentrainer increases the second deentrainer OF to 103, thus, not 
serious ly impacting the system. (The OF of the second deentrainer is based 
on the efficiency with which it can remove entrained particles from the 
fluid in which they are entrained. This efficiency increases when the 
amount and size of these particles increase. ~ith the failure of only the 
first deentrainer, more and larger particles would pass through onto the 
second deentrainer, thus increasing its efficiency.) Failure of the second 
deentra i ner removes that deentrainer 1 s QF from the system. thus reducing 
overall OF.of the system from 3 x 1013 to 3 x 1011. However, it is 
postulated that if the second deentrainer fails, a bank of HEPA filters 
would al so fail and eventually reduce the overal l OF to 106. 

In the c.ase of HEPA filter failure, the failed bank of two HEPA filters 
can be i solated and operations would continue using the five other double 
HEPA filter banks. Additionally, the backup exhaust system which contains 
its own heater, one bank of double HEPA filters, exhauster, and stack would 
be available. · 

However, if the failure of the HEPA filter or fi l ters i s due to failure 
or malfunction of the second deentrainer, the HEPA f il ters i n the backup 
system might fail similarly until the deentrainer is repaired. Oeentrainer 
failures are minimized by design and quality control, HEPA f il ter efficiency 
is monitored with periodic dioctylphthalate (DOP) checks. Failed HEPA 
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filters in the primary ventilation system can be isolated. Table 7-3 lists 
the estimated instantaneous concentrations in gaseous effluents (as they 
exit the stack) following certain 702-A component failures. These 
concentrations were calculated from the concentrations expected under normal 
operating conditions and the reduced OF resulting from the postulated 
failure. 

TABLE 7-3. Potential Instantaneous 
Concentrations of Radionuclides in 
Gaseous Effluents Following Failure 

of 702-A Components.a 

Failed 
component 

Single HEPA 
Double HEPA 
2nd deentrainer 
and double HEPA 

Concentration at point of 
release, 1JCi/cm3 

3.6 X lQ-14 
7 .4 x 10-ll 
7.4 X lQ-9 

aReleases would be similar for the 
backup system. 

Table 7-4 lists the estimated concentrations (averaged over 168 hours 
of continuous operation) of fission products in the gaseous effluents 
released following postulated component failures of specified durations~ 
These 168-hour averages Gan be compared with the limits specified in 
Reference 1. 

Failed 
component 

Single HEPA 
Double HEPA 

TABLE 7-4. Potential 168-Hour-Average Concentrations 
in Gaseous Effluents Following Failures of 702-A 

Components (1JCi/cm3).a 

Duration of component failure 

l hr 8 hr 16 hr 

2.1 X 10-16 1.7 X 10-15 3.4 X 10-15 
4.4 X 10-13 3.5 X 10-12 7 X 10-12 

2nd deentrainer 
and double HEPA 

4.4 X 10-ll 3.5 X 10-10 7 X to-10 

aReleases would be similar for the backup system. 
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To ensure that the gaseous releases t~m the 702-A ventilation system 
do not exceed the limits of OOE-5480.lA, · ·· " at the sita ooundary, 
the following operational control limits apply at the point of release:* 

• Annual average concentration shall not exceed the concentration 
guides in Table I of Reference 1. 

• The 168-hour average concentrations shall not exceed four times 
the concentration guides in Table I of Reference 1. 

• The instantaneous concentrations in the gaseous effluents shall 
not exceed 5,000 times the concentration guides in Table II of 
Reference 1. 

The three postulated failures will not result in exceeding the limits 
of DOE 5480.lA. However, the two postulated failures involving double HEPA 
filter failure will result in exceeding the operational control limit of 
5,000 times the value of Table II in Reference 1. When this limit is 
exceeded, RHO-MA-139 specifies notification. The air monitoring equipment 
includes fast rise rate meter electronics that can sense sharp changes in 
air concentrations in a fraction of a second. 

C\ 7.2 .2 Liquid Effluents 

A discussion of the liquid effluent treatment system is provided in 
Chapters 5.0 and 6.0. Referr-ing to Figure 5-9, the liquid wastes which are 
released to the environment are the steam condensate, and the cooling water 
discharge. - The steam condensate from the in-tank heaters is discharged to 
216-A-8 Crib or directed to the 241-A-417 Tank. The cooling water which 
cycles · through the surface condensers is returned to a warm water sump and 
subsequently discharged to a pond. Steam condensate from the ventilation 
system steam heater is discharged to a French drain. 

The process condensate can either be routed to thi 241-AN-101 (double
she ll ) Tank or to the 241-A-417 Collection Tank within the Aging-Waste 
Facility. If the process condensate is routed to the AN-101 Tank, it is not 
an effluent and., therefore, not considered in this chapter. If the stream 
is routed to the A-417 Tank, it can be pumped back to the aging-waste tanks 
or i t can be pumped to the diversion stat ion and then to other double-shell -
tanks. If the A-417 Tank capacity is exceeded, the excess will overflow to 
the 101-AN-010 Pit. 

The other liquid effluents are not normally contaminated. Of these, 
the steam heating condensate is the most li kely to become contaminated. If 
a leak were to develop and waste solution containing ~37 Ci/ga l were drawn 
into the coil over a period of l hour, up to 9.9 x 10~ Ci cou ld be re leased 
to the crib. The steam condensate is monitored prior to its release to the 

*RHO-MA-139 Section B.40 Point of Release - The concentrations of 
radioactive materials in airborn effluents shal l be determined at the point 
of release from the facility. The point of release for this fac ility is at 
the main exhauster (296-A-17) or the back-up exhauster (296-P-1 7). 
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crib. If 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 sucti that it •,i1ill close the 
diversion valve before any contamination can get past the valve. There is a 
redundant radiation monitor further down the line at AS crib sample pit 12 
with similar diversion capabilities as at F-505 • 

. 
Leaks in the ventilation steam heater and leaks in the surface 

condensers to the cooling water are not expected to result in a release of 
radioactive 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 maximum concentration available to leak 
to the soil is 0.24 Ci/gal.* However, corrosion of the deentrainers is 
unlikely. 

Other failures in the Aging-Waste Facility that would result in release 
of contaminated liquid effluents are failures in the waste transfer piping. 
The maximum expected concentration in these pipes is 5,100 Ci/gal. Design, 
monitoring, and quality control essentially preclude the occurrence and 

".'.• would minimize the impact of any such failure that did occur. 
·' 

. " 
7.2.3 Solid Effluents 

Solid wastes (e.g., failed equipment such as pipe~ and HEPA fi l ters) 
are packaged and buried in accordance with RHO-MA-222.t4) 

7. 3 EVALUATION 

7.3.1 Releases and Acceptability 

The calculated concentration of radicnuclides in the gaseous effluents 
released under normal operating conditions are well below the concentration 
guides listed in Table I and Table II of References 1 and 2. The annual 
occurrence of any cf the failures 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 I and Table rI 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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ihe only normally radioactively 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. 

7.3.2 Monitoring and Sampling Systems 

The exhaust from the 702-A Primary Ventilation System is equi.pped with 
a record sampler and an Eberline AMS-3 continuous a.ir monitor (CAM) in 
accordance with RHO-MA-139.(1) The CAM sample filter is changed daily. The 
record sampler filter is changed weekly and sent to the 222-S laboratory for 
analysis. 

The backup exhaust system is equipped with a dry air sampler which 
pulls a sample of the exhaust stream through a filter. When the backup 
system 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 be installed at the new exhauster. 

The annulus ventilation systems (AY and AZ Tank Farms) are equipped 
'"' i th record samp 1 ers in' accordance with RHO-MA-139. ( 1) The samp 1 es are 
co ll ected weekly and are sent to the 222-S laboratory for analysis. A CAM 
un i t is installed upstream of the filters for primary tank leak detection 
purposes. 

The 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 
equipment, one upstream and one downstream of the diversion valve. 

The site surveillance 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 operating parameters monitored is 
provided in Chapter 5.0. 

7.3.3 Confinement Assurance 

.Currently, administrative controls, backup equipment, filter isolation 
capability, monitoring, quality control, and engineering design provide the 
primary assurance of confinement. Based on the source term and system 
design capabilities, confinement in respect to the airborne environment is 
adequate. 
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Three othe-r radionuclides, 3H, 14c and 129r, 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 
appr.apriate concentration guides in References 1 and 2.(7) 

The current inability to predict the exact concentrat i on 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 liquid•effluent streams are not 
normally contaminated; however, should they become contaminated they can be 
diverted to the 241-A-417 Tank. 
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8.0 RADIATION PROTECTION 

8.1 OCCUPATIONAL RADIATION EXPOSURES 

8.1.1 Policy 

In support of radiation protection, Rockwell management has developed a 
policy which ensures occupational and population exposures from Rockwell 
activities will be As Low As Reasonably Achievable (ALARA)(l). The policy 
is implemented by an ALARA program and a Tank Farm Facility ALARA Plan which 
covers ·all phases of plant activities (plant design, operating techniques 
and procedures, radiation surveillance and control programs, training, 
decontamination and decommissioning, and emergency warning and response 
programs) in accordance with U.S. Department of Energy (DOE) orders.(2,3) 

Additional guidance is provided in DOE/EV 1830-TS, ~A Guide to Reducing 
Radiat i on Exposure to As Low As Reasonably Achievable. 11 (4) 

8. 1.2 Des i qn 

The basic criterion for the Aging-Waste Facility is the safe transfer 
and storage of high heat producing radioactive waste. Spec i fic criteria 
were developed according to the codes and standards to ensure the basic 
cr i teri on was met {see Chapters 4.0, 5.0, and 6.0). - The Aging-Waste 
Fac ili ty as it currently exists includes some components that were 
constructed as long as 25 years ago. Current criteria various components or 
segments of the Aging-Waste Facility must meet are: Under the ALARA 
Program, new facility design projects will include adequate protection from 
di rect and scattered radiation and airborne sources to reduce exposure to 

· ALARA. 

Methods of radiation protection considered in the fac i lity design 
fo l low: 

1. Permanent and/or temporary shielding 

2. Confinement system design (primary, secondary, and tertiary 
described in Chapters 4.0, 5.0 and 6.0) 

3. Equipment designed to minimize surface contami nat ion and personne l 
exposure (remote handling) 

4. Radiologically controlled areas 

5. Fixed or portable monitoring al arm systems 

6. Interlock systems 

7. Physical barri ers 

8-1 



" .-

SO-HS-SAR-010 
REV 1 

8. Maintenance design considerations 

9. Decontamination systems 

10. Cr iti cality Safety Review. 

8.1.3 Operational Considerations 

Operating Procedures and facility designs that maintained personnel 
radiation exposures to levels that were below existing standards were 
reflected in the original facility designs. Current design changes 
including upgrading of structures, systems, or equipment necessary to reduce 
radiation exposure to ALARA levels, have been based upon experience gained 
from years of operating the waste storage tanks at Hanford. 

If design changes are necessary or if certain reasonable changes will 
reduce occupational exposure further, a Change Engineering Order will be 
issued. These changes can be implemented at any time during the operating 
period of the Aging-Waste Facility when appropriate. 

8.1.3.1 Manuals and Standards. The controlled generation, storage, and 
processing of highly radioactive wastes at Hanford has contjnued for well 
over 35 years. This long experience has facilitated the preparation of 
detailed, ·.1ritten radiation work procedures and protection standards that 
comply with applicable guidelines. These include: 

t Environmental Protection Manua1(S) - The detail~d standards for 
controlling the release of radioactive and nonradioactive 
materials into the air, water, and soils; the environmental 
surveillance pr.ogram; and the effluent sampling and monitoring 
program. 

• Manual of Standard Procedures For Radiation Monitoring(l) -
A documen~ed collection of methods, routine practices, controls, 
exposure guides, supporting data, and other information developed 
to guide Radiation Monitoring personnel in establishing and 
maintaining a uniform and sound radiation control program. 

• Radiation Work Procedures(6) - The regulations and practices for 
radiological protection in various phases of work in radiation 
areas. 

• Radioloaical Controls(?) - The radiation protection standards and 
controls in effect at Rockwell. 

t Health Physics Procedures(8) - Specific procedures followed by 
Radiological Engineering personnel including those for instrument 
calibration and supplemental dosimetry. 

In addition to the preceding manuals, existing operating procedures are 
frequently updated and new procedures are prepared when necessary. These 
procedures, known as either Standard Operating Procedures (SOP) or Plant 
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Operating Procedures (POP), are developed to assure that operators can 
complete all assignments related to the Aging-Waste Facility, such as the 
collection, containment, storage, and transport of radioactive materials 
without undue risks of personnel exposure or release of contaminants to the 
environment. Tank Farm and Evaporator Process Control (TF&EPC) and the 
Operating Documents Group of the Process Engineering Department of the 
Research and Engineering Function keep the SOP and POP up to date. 

8.1.3.2 Occupational Radiation Exposure Controls. To maintain personnel 
radiation exposures to levels that are ALARA, Rockwell has adopted radiation 
control leve l s that are lower than DOE limits. Rockwell radiation control 
levels and DOE limits are presented in Table 8-1. Planned radiation expo
sure of personnel in excess of the Rockwell annual and quarterly control 
levels can be undertaken only after obtaining written approval from the 
Manager, Radiological Protection. Radiation exposures above RHO control 
levels without prior written approval are considered as radiation occur
rences and a formal evaluation of the event is necessary. When the exposure 
status of an employee becomes uncertain or an exposure control level is 
likely to have been exceeded, that individual is restricted from entering 
posted radiation areas until the exposures have been determined. 

TABLE 8-1. Occupational Radiation Dose Limits and Controls.a 

Organ 

Whole body: 
head and trunk, gonads, 
lens of eye, red bone 
marrow, blood-forming 
organs 

Sk i n (except hands and 
forearms) 

Other organs (except bone) 
Bone 
Forearms 
Hands 
Feet 

DOE limits,(2) 
rem 

Annual 

5 

15 

15 
30 

30 

75 
75 

Quarter 

3 

5 

5 

10 

10 

25 
25 

Rockwell control 
levels, rem 

Annual 

3 

9 

7. 5 ; 

15 
15 

15 
15 

Quarter 

1.25 

3 

5 

5 

5 

aAs measured by: (1) the "unfiltered" chip in the record thermo
luminescent dosimeter (TLD); (2) an "unfiltered" supplementary TLO; or 
(3) timekeeping with open-window cutie pie (CP). 

bAs measured by: (1) finger rings worn wi th TLD ch i p or i ented 
toward the source; or (2) an open-window CP and timekeep i ng . 

CAs measured by a closed-window CP and ti ~ekeeping. 
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8.2 ONSITE ADMINISTRATIVE CONTROL 

Rockwell management has developed a policy to maintain occupational and 
population radiation exposures from Rockwell-controlled activities to levels 
that are ALJ\RA. 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 program 

• Decontamination and decommissioning program 

• Dosimetry and supplemental dosimetry programs 

• Respiratory protection equipment (full face mask mechanical 
respirators and self-contained breathing apparatus). 

8.2.1 Physical and Administrative Controls for Radiation Areas 

• Radiation Area - an irea where an individual could rece ive a 
'"ho 1 e-body radiation dose between L and LOO mrem in any l hour. 

• Radiation Area-Surface Contamination - an area in which the 
surface contamination may exceed 200 dpm/100 cm2 (20 cpm/100 cm2) 
for alpha radiation and 2,000 dpm/100 cm2 (200 cpm/100 cm2) for 
beta-gamma radiation, and where radiation levels meet the criteria 
of a Radiation Area. 

• Radiation Area-Airborne Radioactivity - an area 1..-here airborne 
concentrations of radioactive materials averaged over a normal 
work week, would exceed 251 of the concentrations spec i f i ed in 
Table I of Reference 2. 

• Hiah Radiation Area - an area where an individual could receive a 
'"'hole-body radiation dose in excess of LOO mrem (but less than 
5 rem) in any l hour. 

• Radioactive Material Area - an area or enclosure where radioact i ve 
material is present in a form such that no protective clothing is 
required. 

• Restricted Access Area - an area where an individual could receive 
in excess of 5 rem/hr, hence, an area '"'here speci a 1 safety 
precautions are required for entry. 
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The boundaries of the above radiation areas, if not a permanent wall or 
fence, shall be clearly indicated by rope or chain. Unattended High 
Radiation and Restricted Access areas shall have boundaries which limit the 
entry of personnel, except at a planned entrance which is locked or guarded 
at all times. Personnel entering Radiation Areas must be accompanied by a 
Radiation Monitor, unless all entering personnel have been qualified in 
advance to carry out self-survey and self-monitoring. 

Administrative measures for controlling access and stay time for the 
radiation areas described above· include posting and procedures. Radiation 
areas are marked with signs indicating the radiation conditions stated 
above. Radiation symbols used on the sign~ conform with the standards of 
the American National Standards Institute.l9) Radiation work procedures and 
operating procedures (in compliance with References 6, 7, and 8) describe in 
detail the monitoring procedures that must be followed upon entering the 
area, the radfological conditions of the area, and the protective apparel 
that must be worn upon entering ~he area. 

Outdoor sites follow the ~hysical and administrative requirements 
stated above to control access and stay time in radiation areas. The 
following sites are identified with appropriate postings and barriers:(7) 

• Underground radioactive waste storage tanks and diversion boxes 

• Burial trenches, cribs, and ponds 

• Underground pipelines 

• Permanent, stabilized burial plots 

• Roads and other paved areas covering radioactive contamination. 

The first two items are to have posts and chain or fence. The first 
three are to have signs that read "Underground Radioactive Material," 
accompanied by a second sign identifying the facility as a "Tank," 11 Crib, 11 

or "Pipeline." Burial plots are to have concrete marker posts. 

8.2.2 Personnel Dosimetry 

Two dosimetry programs have been established at Rockwell to monitor 
personnel exposure: (1) the major program uses thermoluminescent dosimeters 
(TL•), and (2) the supplementary program entails the use of self-reading 
pencil dosimeters for gamma radiation. 

8.2.3 Portable Survey Instruments 

All portable survey instruments except Weyco-type personne l survey 
meters are maintained and repaired by the centra l Hanford i nstrument poo l 
and calibrated by PNL personnel. Exchange and ca li bration procedures used 
at PNL are contained in Reference 1. Detectors are ca li brated with the 
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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. All 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 Training 

All Rockwell new employees are given a radiological orientation. The 
description of the radiation protection training program is contained in 
Reference 7. 

Radiation workers receive additional training that covers the 
fa 11owi ng: 

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

• The biological risks of radiation 

• The reasons for minimizing exposure and the methods an individual 
may use to red~ce his (her) exposure 

• The requirements for entry into a posted·radiation area 

• Radiation limits 

• The methods by .which contamination is contra 11 ed during ·..-erk ,,.,; th 
radioactive materials 

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

• The proper ·11ay to read commonly used self-reading dosimeters 

• The need for accurate exposure records and other radiological 
safety records. 

8.2.5 Control of Airborne Radioactive Materials 

Continuous monitoring and sampling for airborne radioactive particulate 
materials is required in areas where personnel have a high potential for 
exposure to airborne radioactivity resulting from radiological conditions in 
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the area or the specific operations being conducted in the area. Radio
logical Engineering personnel determine the need for continuous air moni
toring (CAM). All CAM units must have visual and audible alarms. 

Respiratory protection equipment is required in the following 
circumstances: 

• When airborne radioactivity concentrations exceed the limits 
specified in Table 8-2 or when, in the judgement of Radiation 
Monitoring, conditions are such that the limits in this table 
might be exceeded 

• When uncontained, loose contamination on surfaces readily 
accessible to personnel exceeds 2,000 dpm/100 cm2 alpha or 
20,000 dpm/100 cm2 beta-gamma acti~ity 

• During operations on contaminated surfaces which may cause or have 
been known to cause airborne radioactivity such as grinding, weld
ing and flame-cutting, steam-cleaning, sandblasting, or burning 

• When an individual is exposed to airborne radioactivity in con
centrations which, if averaged over a normal work week, would 
exceed 25~ of the limits in Table 8-2 integrated exposure of 
10 maximum-permissible-concentration-hours (MPC-hours) in a 7-day 
peri od 

• In any area posted as having airborne radioact i ve material 

• During operations ·"'here a potential for generating airborne 
radioactive materia l is present. 

TABLE 8-2. Concentration Guides for 
Occupational Exposure to Airborne 

Radioactive Material 

Type of 
radioactivity 

Alpha emitters 

Beta-gamma emitters 

Iodine - 129 

8.3 OFFSITE ADMINISTRATIVE CONTROL 

Concentration guide 
(µ.C i /cm3 of air) 

2 X lQ- 12 

1 X l0-9 

8 X lo- 10 

The Environmental Surveillance and Monitoring Program i s des i gned to 
determine if the impacts on the environment from Rockwe ll ag i ng-waste 
activities are ALARA. The program is separated i nto t hree are~s: eff l uent 
releases, environmental surveillance, and tank farm surve ill ance. These 
area are described in detail in Reference 5. 
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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. Data 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 Fann Surveillance and 
Operations. Data is evaluated to detect releases of radioactive materials 
from containment failures and to ascertain whether or not discharges 
originating from Rockwell's waste storage tank and evaporator facilities to 
the environs meet the specified guidelines. 

8.4 RADIATION PROTECTION DESIGN FEATURES 

All of the above types of radiation areas ~ill or could exist ~ithin 
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 in place. Buried 
piping outside of the tank farm radiation area is a Radioactive Material 
Area. The potential for surface contamination and airborne radioactive 
material exists within the tank farms, ventilation facilities, and 
especially when maintenance or repair work is being performed on any 
i nterna 11 y contaminated equipment or pipe. 

Aging-waste tank farms are isolated by chain link fencing and entrance 
is controlled by means of locked gates. Radioactive gaseous 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 and liquid 
effluents have been upgraded to the latest standards. Monitor i ng of 
airborne radioactivity has been upgraded with the use of new CAM units 
placed at the points of discharge to atmosphere. 

8.4.l Shielding 

Shielding for new facilities has also been designed to reduce radiation 
intensities to a maximum of 1 mR/hr in controlled areas, and 0.5 mR/hr in 
uncontrolled areas. Pre-existing facilities in controlled areas have 
sufficient shielding to reduce exposure rates ta 1 mR/hr at contact. 
Principal shielding elements in the aging-waste tank farm facilities are 
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steel vessels and p1p1ng, concrete shells, concrete structures, and covers 
including earth fill. Shield thickness is designed to give protection from 
the radiation source of maximum expected intensity. Distance and portable 
shielding such as 11 lead blankets," plywood, and lead sheeting will be used 
as required to provide additional reductions in dose rates. 

8.4.2 Ventilation 

The ventilation systems for the underground tanks include the 241-A-702 
system which services the primary vessels, the portable backup exhauster 
which provides backup ventilation, and the systems which service the tank 
annuli. Each system contains HEPA filters and continuous air sampling and 
monitoring equipment. An upgraded backup ventilation exhauster has been 
ordered to replace the portable backup exhauster. For details, see 
Chapter 5.0. · 

8.4.3 Instrumentation for Area Radiation and Airborne Radioactivity 

Outdoor area radiation monitoring systems are installed in the aging
waste tank farms. Two monitors are provided for the 241-AY Fann and one for 
241-AZ Fann. Each system consists of detector assemblies, readout, 
recorders, local alarms, and central alarms. The monitors are sensitive -to 
and indicate gamma radiation from 0.1 to 10 mR/hr. The monitors are set to 
alarm at 5 mR/hr above background. The radiation levels detected by each 
monitor are recorded continuously. Fail-safe alarms are included in ·each 
system. Audible and visual alarms are provided at each detector location, 
and a reset button for the alarms is provided at the readout location. High 
radiation and instrument failure alarms are annunciated in an always 
occupied location, at 242-A. 

The 296-A-17 Stack sampling and monitoring system contains a three
nozzle probe connected by a very short and direct sample transport line to a 
"Eberline AMS-3" CAM unit and record sampler. Exhaust air is filtered 
through a sample filter in the CAM. A Gieger-Muller tube located directly 
above the sample filter continuously monitors the amount of radioactive 
material collected on the filter and supplies an input signal to a recorder 
located in the 241-A-271 instrument building. The record sampler collects a 
sample on filter paper which is changed weekly and sent to the laboratory 
for analysis. As a secondary measure a filter in the C.d.M unit i s a l so 
analyzed. 

8.5 RADIOACTIVE SOURCES ANO DOSES 

8.5.1 Sources of Airborne Radioactive Material 

Radioactive gases and vapors that are generated in the ag-ing-waste 
storage tanks during normal operating conditions are removed vi a the 
702-A Primary Ventilation System. Concentrations of radioact ive materials 
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in the gaseous effluents discharged to the atmosphere from the Aging-Waste 
Facility, shall not result in air concentrations at the site boundary 
greater than the Concentration Guides in Table II of Reference 2. In 
addition the concentrations at the point of discharge shal l not exceed the 
concentration guides in Table I.(2) The ventilation system includes 
sampling and monitoring components. 

8.5.2 Contained Radioactive Sources 

Contained radioactive sources used in the storage and control of the 
aging wastes generated by PUREX processing include the transfer piping, 
diversion boxes, diverter stations, pump pits, and underground waste storage 
tanks. Concentrations of fission products in the postulated worst case 
waste leaving PUREX for the 241-AX-155 Diversion Box are l i sted in 
Table 8-3. 

Maximum f1ssion product concentrations in the first aging-waste 
tank occur in 1985, after campaign 3C. These concentrations were given in 
Table 6-2 and are reproduced in Table 8-4. 

8.5.3 Estimated Onsite Exposure During Normal Ooerations 

Table 8-5 gives the radiation exposure rates above pump and sluice pits 
in AY and AZ Tank Farms with cover blocks in place when no inter-tank 

· transfers are taking place. and while aging-waste having the composition 
given in Table 8-4 is being pumped through an intertank contingency transfer 
route. 

Because the potential exposure rates exceed the original design 
criteria of 1 mR/hr in AY and AZ Pump and Sluice Pits for the worst case, 
both with and without transfer occurring (Table 8-5), it will be necessary 
to control access to the vicinity of these pits and/or to post them with 
appropriate radiation signs. 

The exposure rates over the cover blocks or, in the absence of cover 
blocks at the edge of the new diversion box, 241-AX-155, while PUREX NHW is 
being transferred are given in Table 8-6. The contact exposure rate with 
cover blocks in place is less than the 241-AX-155 design criteria of 
0.5 mR/hr. 

8.5.4 Estimated Offsite Exposure During Normal Ooerations 

Site location and description are given in detail in Chapter 3. There 
are no residential sites closer than about 20 km (12 mi) to the aging-waste 
tank farms and the closest significant population center is the city of 
Richland, located about 30 km (18 mi) to the southeast. 
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TABLE 8-3. Fission Product 
Concentrations in Worst 

Case PUREX NHw.a 

Isotope* Concentration, 
Ci/gal 

89sr 250 
90sr 47 
90y 47 
9ly 390 

95zr 560 
95Nb 1,100 

I 0' 103Ru 120 
[•') 103mRh 120 

N 
106Ru 160 
l06Rh 160 
l34cs 8 
l37cs 53 
137msa 50 

"() l4lce 87 
N l44ce 880 

l44p.,. 880 
147pm 170 

0' Total 5,1000 

a6% 240pu Fue 1 
. ' 180-day coo 1 ed, with •,1aste 

concentrated to 190 gal/MTU. 
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TABLE 8-4. Maximum 
Fission Product Con-
centration in First 
Aging-Waste Tank.a 

Isotope Ci/gal 

89sr 14.8 
90sr 7.83 
9ly 22.6 
95zr 23.3 
95Nb 55.6 
103Ru/Rh 6.32 
106Ru/Rh 8.48 
12Ssb 0.35 
127re 0.21 
129re 0.21 
134cs 0.29 
137cs 8.16 
l44ce 67.6 
l47pm 21.2 

Total 237. 

aFol lowing cam
paign 3C. 

TABLE 8-5. Radiation Exposure Rates Expected Above Pump and Sluice 
Pits While Worst Case PUREX NHW is Being Pumped. 

Cover Exposure rate, R/hr 
Farm Pit block Riser 

thickness, ID, in. Above riser Transfer I Tota 1 during 
in. no transfer piping I transfer 

AY Pump 30 42 .0015 .0012 .0027 
Sluice 24 42 .0093 .0097 .019 

AZ Sluice 24 42 .0093 .0072 .0165 
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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 

Cover blocks in place: 
Contact 
3 feet above cover 
blocks 

Cover blocks removed: 
At edge of box 

Exposure rate, R/hr 

4 X lQ-4 

" 2 X lQ-4 

160 

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 general 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. · 
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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 101-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 HAZARDS 

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 9-1 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, (:Ontamination releases within the boundaries of the 
facility, or the disruption of normal operations. As a result of an 
abnormal occurrence, minor amounts of radioactivity 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, 
environmental, and economic. Economic 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 controls 
can prevent and/or mitigate the impact and effects of each identified 
hazard. 
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Event 

Seh11lc 
Activity 

lllyh Winds 

Tornado 

. 

Thunderstona 

9 2 ,, 2 2 

TABLE 9- 1. Aging-Waste Facility Hazards Analysis. 
- ·-- - -

Possible Source Potenthl Preventtve 
sequence tena• consequence(s) features 

·-
Earthquake ·occurs 100 Ct/hr to Loss of tank support Tanks constructed to Safe 

vapor space syste• s and ventthUon Shutdown Earthquake fSSE) 
and containment; los, of crtterh. 

continued usage of tanks 
support uttltttes 
disrupted; piping 
severed. 

Support structures 100 Ct/hr to Loss of tank support Supfort structures and 
· and uttlllles sub- vapor space syste11s and of utl ltle1 destgned to 

jected to high winds venltlatton contatroent . withstand 85-• ph wtnds . 
and assoclaled debrts 

and 

support utilities 
. 

disrupted. 

· Above-grade struc- 50 Ct ;b Loss of tank venttlatton A<nlntstrattve controls. 
lures and syste11s 100 Ct/hr to syste• contat11111ent; per-
subjected to tornadlc vapor space sonnel tnJury; personnel 
winds and assoclaled conta• lnatton. 
• lsstles 

and 

ventilation filters 
and c0111pressor ltnes 
destroyed 

and 

tank vapor spaces 
evacuated through 
open ventllalton 
ducting . 

lt9htntn9 strikes 100 Ct/hr to Loss of tank venttla- An emer,ency generator 
facll tty vapor space tton systeu contatn- aut011at cally supplies 

ment; loss of atr 11ft power to operating 
and clrculators . Lonr atr compressors. 

ter• loss of atr 1ft 
causes a loss of ctrculators results tn 
facll lty elec- settling of solids, 
trlcal power. followed eventually, 

by overheating of tank 
and then by corrosion 
stress. 

Mttlgattng 
• euures 

Probability of SSE at 
Hanford ts 7 x 10-4 per year. 

The peak gust wind • easured 
at Hanford was 80 • ph. 

' 

Tith event ts constdered to 
be very t• probable. 
Probabtltty of Destgn Basts 
Tornado (DBT) at Hanford Is 
1 x 10-7 per year. 

followtng restoration of 
of power, settled solids can 
be resuspended tn a short 
tt•e relative to ttme for 
overheating to develop. 
f Ref. 2) 
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TABLE 9-1. Aging-Waste Facility Hazards Analysis. (Continued) 

Event Possible Source Potenthl Preventtve H1tt9at1n9 
sequence ter111a consequence(s) features 111euures 

--
freezing Ice tonas on power 100 Ct/hr to Possible d1srupt1on of An emergency generator Hild winters; selected equip-
ijeather lines, 111echan1ca1 vapor space support services; per- aut0111atlcally supplies ment protected; emergency 

devices, and out- sonnel Injury power to selected equlf- procedures for utility 
side stairways. associated with falls. aent; hand ralls lnsta - failure In wtnter; sanding 

led on external statr- of walkways. 
ways . 

Industrial Personnel tnJured by Lost work days• Pre-Job planntnf and Trained emergency 111ed1ca1 
Accident falling objects or possible personnel scheduling; tra ntng; personnel are available at 

111tsstles fatality. roped pathways; pro- the E-W fire station 
cedures. Area 11yhtlng 24 hours/day . 

or for Increased vts btltty 

tnJur1es related to 
falls 

or 

che11lcal burns and 
fU11e tnhahtton 

or 

back str• Ins frOII 
ltfttng . 

•source tenas froui Ref . l. 
bunder nonual operating conditions and aaxl111um concentration of rad1onucltdes tn the tanks, 100 Ct/hr are entering (and leaving) 

the vapor space. At any instance 50 Ct are present tn the vapor space . 

- - - - - - - -

-
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TABLE 9- 2. Waste Transfer Piping Hazards Analysis. (Sheet l of 4) 
·- ----

Event Possible Source Potenthl Preventtve Hittgattng 
sequence te1111 consequence(s) feilures • euurH 

-
PRIMARY 

High Radta- Person ts standing 20,000 ll/hr Occupattonal radhtton Earth cover over pfrfng Radiatton Monttorfng wtll 
tton Level directly over transfer (Ref. l) exposure. to reduce r1dt1ton evels conduct I survey above ptptng 

piping to 0.5 • R/hr based on upon tnttlal waste transfer. 
anticipated nuclfde Areas wtll be posted as 

and content. appropriate before subsequent 
transfers. 

waste transferred 
whtl e person ts 
standing there. 

Person ts standtng UiO R/hr Occup1tt ona 1 radhtton Cover block thfckness Radiation 110nttortn9 wtll 
on a pUlllp ptt cover (Ref. l) exposure. sufffctent to reduce conduct a survey of 
block radiation levels to 1pproprt1te ptt cover blocks. 

l IIR/hr based on Cover block wtll be posted 
and anttctpated nuclfde or shielded 1s necessary. 

content. 
was le ts routed 
through pit whtle 
person ts standing 
there. 

Jet/puu1p tatl s during 500 R/hr Occupattonal radtatton A~ntntstrattve controls Radt1tton aonttorfng coverage 
transfer (Ref. 3) exposure. required during • atntenancei 

stay tt• es establfshed; 
and remote equtpaent available 

for inspection and • ain-
jet/pump rc?qutres tenance in high dose rate 
111atntenance to areas; use of temporary 
co~plete transfer. shielding to reduce per-

sonnel exposure. 

H1sroutlng Waste ts transferred Thermal stress of tank A~Dtntstrattve controls Verification of liqutd level 
tro11 PUREX through sufftclenl to cause Increases in proper tank, 
241 -AX -155 dlverston tank bott011 to bulge relatively small quantity of 
station and leaki loss of waste transferred per single 

tank usage. batch, 241-AX-155 dtverston 
and statton can only route flow 

to an aging waste· tank or 
jumper al tg111oent spare aging waste tank. 
routes waste to a 
tank not prepared to 
recetve tt. 



Event 

Pipe leak 

TABLE 9-2. Waste Transfer Piping Hazards Analysis. (Sheet 2 of 4) 

Poss Ible 
,equence 

Waste gels within 
pipe fonatng 1 
blockage 

pfpe rupture, during 
atte~pt5 to free 
blockage 

1nd 

concrete encaseaent 
leaks. 

Ptpe leaks due to 
thenail stress, 
corrosion, and over
pressurhui·on. 

Wiste fs transferred 
from PUREX, JW11per 
mlsslnf tn 241-AX-155 
Divers on Statton. 
(nttre batch of 
waste release to 
AX-155. 

Source 
tera 

5,100 Cl/gal 
(Aef. 41 

5,100 Ct/911 
Clef. 4) 

5,100 Cf/gal 

l,200 gal 

JU111per nozzle se1I 5,100 Cf/gal 
241-AX-155 deter- 5 Ct 
tor1tes due to radio- (Ref . 4) 
che• lcal action of NHW 

and 

seal leaks. 

Potent Ill 
con&equenceC s) 

R1dlo1cttve • aterl•l 
rele1sed to soil, loss 
of prl• 1ry piping. 

Radlo1cttve • aterlal 
release to soil. loss 
of pri• ary ptptng. 

Radfo1ctlve • aterlal 
conta• ln1tes dfverston 
st1tlon, and ts 
released to atr, 
penonnel exposure 
durt ng c I eanup. 

Conta*lnatton of 
dlverston statton1 
•lrborne p1rttcul1te 
release. 

Prevent he 
features 

A~1tnf,tr1ttve controls 

Plptng contained by 
either l1rger piping or 
concrete enc1se• ent. 

A<btnfstrattve controls 

Acblnlstr1tfve controls 

Hltlgattng 
11euure, 

Batch tr1nsfen • lnl111lze the 
tr1nsfer time wa,te ts 
contained In the pipe . Pipe 
and encasement sloped 0.25\ 
tow1rd t1nk. Maxl• u11 
CODlpactlon of soil 1round 
enca,e• ent to • tnt• lze 
sagginf of encasement and 
to lnh bit leak1ge Infiltra
tion rate. Ptptng ts 
flushed following each 
transfer to • int• lze buildup 
of wa,te crystals In pipes. 

(ncase• ent either ts moni
tored by le1k detection 
devices directly or dr1fns 
to I loc1tfon which ts 
aonttored. 

Release lt• tted to batch 
size. 241-AX-155 drains to 
152-AX catch tank wfth 
5,000 gal capacfty. Catch 
tank can be p1111ped to 1n 
agfng-waste t1nl. 

Dr~fn tn dtverston statton 
• lnl11lzes 111ount of waste 
av1tl1ble for release. 
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Event 

Dropped 
Cover 
Block 

BACKUP 

Pipe Leak 

JNTERTAtlK 
7rlmary 

Tank leak 
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TABLE 9-2. Waste Transfer Piping ttazards Analysis. (Sheet 3 of 4) 

Poss Ible Source Potentt11 Prevent he Mitigating 
sequence ter• consequence(s) futures • easures 

Cover block ts Possible • tsslle hazard Lifting bales and .choker Portable exhausters avail-
re110ved for • atnten- causing personnel cables periodically able for use with contalr1111ent 
ance Injury . Da111age to Inspected/load tested and structures (green house) 

piping and equfplll8nt certified; standard during • atntenance. 
and requtrtn' • aJor operating procedures Unfllterable noxious fuaes 

repair e fort. (x- require hard hats tn are discharged above worklnJ 
1 Utt ng ba II breaks posure fche• tcal f1111es 1 areas where cranes are personnel levels and allowe 

radioactive partlcu- working and qnly trained to disperse. FIi ter systeias 
and lites, and Ionizing persons necessary to on exhauster reiaove filter-

r1dl1tton) to per- cerfora the work are to able f1aes and r1dto1cttve 
cover blocks falls sonnel during ••In- e In the f•edlate area. parttcul ates. 
Into diversion station tenance. 
pit, shearing piping 
and cracking pit 
bottllll. 

NOTE: The prt• ary, backup. and intertank waste transfer piping shire • any of the s•e potential events. 
sequences, consequences. and preventtve/• ittgatlng features. Only cases where I signtftcant · 
difference extsts are addressed under the backup and lntertank headings . 

Old section of piping 5,100 Ct/gal Loss of backup pfptny Piping contained by Backup ptptng wtll only be 
(No . 4001) ts sub- (Ref. 4) ~ay result In reduct on/ either I larger pipe or used tf prl•ary ptptng fills. 
Jected to 100 psfg curt1fl111ent of PUREX concrete enc1se• ent; Jet (ncase• ent drains to leak 
steam waste transfers to requires reset after low detection pit. Leak detec-

tank fanas; radioactive weight factor has oc- lion Is 1v1tl1ble In 
and • atertal rele1sed to curred, SOP requires 241-AX-152 Dlverston Sta-

encasement then, ff that stea• supply be shut off tton for the old (4003) sec-
pipe cracks due to also falls, to sotl. at COlllpletton of each lion of backup ptptng. 
theraa 1 stress . use. 

A prl• ary tank leak 0.5 R/hr Occupational radiation Ad•tnlstrattve controls Radiation 110nttorlng required 
occurs requiring (Ref. 5) exposure. delay In to survey area prior to 
waste to be trans- transfer . • alntenance. Assignment 
ferred to spare tank of 1llowable stay times based 

on survey results. Use of 
and reD10te ~,ulpaent for Instil-

latlon o J11111pers and use of 
flex Jumpen .must be shielding to reduce dose 
Installed prior to rates • lnl• lze frobablllty 
transfer . of exceedlnr 11 owable ex-

posure leve s. 
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TABLE 9-2. Waste Transfer Piping Hazards Analysis. (Sheet 4 of 4) 

Event 

Piping 
leak 

- --------- -----•· ·· -------: -----
Puss ib le Source Potent I a I Preventive 
sequence term consequence(s) · features 

An lntertJnk transfer 240 Cl/9al 
is madll (Ref . 6) 

anJ 

liquid wJste thenn
Jl ly stresses cJrbon 
steel plpl119 causing 
J leak. 

Loss of, lntertank 
transfer capability; 
radioactive material 
Is released to pipe 
encJsemenl then, if 
that also hi ls, to 
soil . 

Encasement contains 
radioactive liquid. 

- - ---------- ---------·------- ---

-------::1------·---- ------
HI tlgat1ng 
measures 

----------
Encasement Is periodically 
checked for contamination . 
Leak detection pits have 
alarms to s i gna 1 when a I eak 
Is detected. Pipe Is sub
sequently leak tes tetl and 
repai r ed or abandoned . 
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Add Trans
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TABLE 9-3. Aqing-Waste Storage Tanks Hazards Analysis. (Sheet 1 of 3) 

Posstble 
sequence 

Tank F-16 Jet 
(PUREXa h left 
on 

and 

pluto11tu11 
solutton h 
transferred to 
tank F-16 

and 

when sufftctent 
sol utlon enters 
the tank to over~ 
c01ue low wetght 
factor cutoff, sol
ution ts transferred 
to waste tank 

and 

a critical mus 
accU111Ulates . 

Tank F-16 Jet ts 
left on 

and 

nitric acid ts 
transferred to 
tank F-16 

and 

sufftctent solutton 
enters tank to over
co111e low weight 
hctor cutoff 

and 

acid h transferred to 
waste tank . 

Source 
tera 

ftulon 
products and 
guses · 

Potenthl 
consequencetsa 

Envtron11ental releasei 
personnel radiation 
exposurei possible 
loss of conttnued 
tank usage . 

Posstble loss of con
tinued tank usayei 
Increase sol Ids 
loadtng. Acfd attacks 
tank venttlatfon 
equipment. 

Preventtve 
feilures 

Jet requires reset after 
low weight factor cutoff 
has occurred. SOP 
requires stea• supply to 
be shut off at completion 
of each use. Quantity 
of fissionable • atertal 
and area over which ft 
would prec1pft1te • akes 
the event ncredlble. 

Jet requires reset after 
low wetght factor cutoff 
has occured. SOP 
requtres stea• supply to 
be shut off at completion 
of each use. 

Mlttgattng 
IM!ISUres 

Batch transfer would be 
highly diluted by contents 
of tank. Clrculators 
• lnf• lze • atorfal settle
out thereby creating an 
unfavorable envfro1111ent for 
1cc1111ul1tlon of a critical 
• ass. This event ts 
considered to be Incredible. 

Batch transfer would be 
by contents of tank. Tank 
contents ••lntatned at I pH 
of 14. Tank contents are 
constantly agitated, actd 
diluted fn venttlatton 
equipment. 

(/) 
C, 
I 
:c 

;o CA 
fT1 I 
< (/) 

)> 
..... ;:a 

I 
0 ._. 
C 

-::....>-J ,,,.,,r.~ 
-~· 
'° 1' . 

c:., 
·C'.ii 
U'1 
~ 



Event 

ftre 

\.0 
I Hydrogen t-' 

0 Explosion 
and OOllle 
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TABLE 9-3. Aging-Waste Storage Tanks Hazards Analysis. (Sheet 2 of 3) 

Posstllle 
sequence 

S411e sequence as 
•Actd Transferred 
to Aitng-Waste 
Tank except 
organic • atertal 
ts transferred to 
waste· tanh 

and 

an electrtcal spark 
or short Ignites the 
fllllleS 

and 

atr ltft ctrculators 
and venttlatton are 
shut off to exttngu1sh 
the fire. 

Pits (slutce and p11111p) 
are seal taped to 
reduce tn-leakage and 
max111ize dp between 
tank and atlllosphere. 
Tht s creates a 
stagnant area tn the 
ptts 

and 

radiolyttc hydrogen 
butlds up tn the ptt 
air space above 4 voll 

and 

a spark (electrtca1 
or mechanical) occurs 
1n the ptt ignt Ung 
the hydrogen 

and 

the resu1ttng explo-
ston causes 1 
portton of the dome 
to colhpse . 

Source 
tena 

100 Ci/hr 
(Ref. l) 

60 Ct 
240 Ct/gal 
100 Ct/hr 
(Ref. 1 & 
6) 

Potenthl 
consequence Cs) 

fnviro11111ental release, 
possible loss of tank 
use. 

Loss of tank contlln
aent, envlron111enta1 
release, personnel 
exposure and/or 
Injury. 

Preventive Htttg1ttng 
features measures 

Jet requinu reset after Thts event ts constdered 
low weight factor cutoff to be incredible . 
has occurred. SOP 
requires ste1a supply to 
be shut oft at coapletlon 
of each use. 

A1r lift clrcu1ators would 
tend to • lnt• lze the 
foruaatlon of a separate 
organic phase reductng 
the fwes ghen off by 
solution. Ventilatton 
would reaove any f111es 
genented. 

No sources for electric 
spark in tank. No 
•separ1b1e• organic Is 
normally present in PUREX 
NIIW. 

Taping of pits does not 
prevent In-leakage but 
restricts it; ln~leakage 
to the pits will purge 
pits of hydrogen. 

Tank fa.-.s are not nonaally 
occupied, reducing likelihood 
of personnel Injury. hydrogen 
accL1111Ulatton rate of NIIW ts 
1.2 c• l/Whr and requtrtng 
2 days without ventil1tion to 
accumulate an explosive con
centration wtthtn a pit. If 
ventilation ts lost. the 
stea11 generated by the waste 
would have a scrubbing 
action. thereby removing 
hydrogen fr011 the pits and 
dome. This event ts con
sidered incredible. 
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TAOLE 9-3. Aging-Waste Storage Tan_~s tlazards Analysis. (Sheet 3 of 3) 

Possible Source 
se1111ence term 

llc.tvy p,u·l ic las 
containing high 
heal generation 
rates settle out 
of w.tste s,>lut ion 

and 

bec01ne lnsu hleJ by 
other part lcles 
causing the heal lo 
but Id up In bottom 
layer 

and 

cause a sudden and 
rapid bolling of 
l lquld wilSte 
so lutlon In a loca I
I zed area . 

900,000 CII 

- ~ - .... ~ - ~ ..:. &.-~-- - · - - ""- - -------------,-

Potent la I 
consequence(s) 

Envlron,acnhl releasei 
mechanical and thermal 
stre~s to tank struc 
ture; loss of con
tainment. 

Prevent Ive 
features 

Air lift clrculators 
will mlnl~lze particle 
settleout, heat $trat
lflcatlon, anJ assist 
In heal dlsslpatlon.b 
Sluicing can be used 
lo min l1nlze pile-up. 
Temperature 111onltorlng 
will provide warning of 
Increasing teinperatures 
In time to take action 
before overheating leads 
to bump. 

Hit I gating 
111easures 

In the past, Increasing air 
flow to clrculators, adding 
dilution water, and trans
ferring tank contents have 
been partially successful In 
reducing high temperature 
In sludge. 

-- --- -- - - - ---· -- - -- ·--- - - - ··- ------ - - ----- - -- - --------- ---- -- _____________ ......__ _____________ _ 
aC alcuhterl usiny Reference 1 .snd 2'11-SX operational dJta dated July 21, 1955, to 0. F. Beaulieu, Unit llead, REOOX Process 

£nyi11ee r i11g fro1n G. L. ll anso11, Process Engineer . 
bfhis event Is postulated w/o regard to failure of air lift clrculators a11d therefore has a very low probability of occurence. 

Air I ift c irculator fal l1u-e Is addressed In Table 9-4. 

, 
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TABLE 9-4. Support Systems Hazards Analysis. ( Sheet 1 of 7) 

Event Possible 
sequence 

IIEATING TANK COILS 

Internal Cotl Corrosion of cotl 
Contamtnatton results tn • leak 

Ltve Stea11 

and 

stea• passtng across 
leak acts as• jet 
drawing wote 
solution tnto the 
coil 

111d 

stea• condensate and 
waste solution are 
dtscharged to the 
crib. 

During tnttlal cotl 
startup. steaa ts 
supplied to cotl 
supply llne by• 
• anually operated 
valve 

and 

the resulting water 
hamer causes steaa 
llne to rupture. 

AIR LIFT CIRCULAJORS 

Loss of Air 
Supply 

Atr supply to the atr 
11ft ctrculators ts 
lost due to 
electrtul or 
• echantcal failure 

and 

parttcle settling 
occurs, lheruaally 
s treu I ny the tank 
bott011 

Source 
tera 

240 Ct/gal 
Un-leakage 
not resul
tant concen
tratton• 
fRef. ,. 

240 Ct/~al 
(Ref. 6) 

Potential 
consequence(s• 

Release of radtoacttve 
lfqufd tn excess of 
Rock we 11 111111 ts. 

Personnel tnJury tf 
rupture occurs near 
the valve. loss of 
steam heattng cofl 
ff rupture occurs 
within the tank. 

Loss of tank contain
ment. loss of tank 
usage. envtro11111ental 
release. 

Preventtve 
features 

Coils wtll be used only 
to 11atntatn • con·stant 
Hqutd level as NIIW ts 
received froa PUREX. 
The cotls wtll then be 
placed tn standby wtth • 
posfttve stattc 11r 
pressure of 35 psfg 
11atntatned. 

Pressure relief valve 
which vents fn dfrectton 
away fr0111 personnel. 

Two atr c011pressors are 
required for COlllplete 
atr supply needs - four 
atr c0111pressors are 
1vatlable. eaiergency 
electrical power to 
two of the four co•-
pressors ts autoaattcally 
supplied by• dfesel 
gene,·ator located wtthtn 
the factl tty when non111l 
power ts lost. A IIObtle 
diesel air c0111prossor can 

Mtttgating 
measures 

Steaa condensate dtscharge 
stream ts 110nttored by a 
radtatton detector. If r1dt -
1tton ts detected, the stream 
ts 1ut011attc1lly dtverted to 
to the A-417 Tank. 

SOP requires supply valve to 
be opened slowly allowing the 
llne/cotl to war• up slowly, 
thereby • lnf• fztng water 
hauuer. 

Studies tndfcate that 
particle settle-out wtll 
bec0111e I major probl&:11 
unttl 15 to 20 hours 
after afr ts lost. 
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Event 

Lou of Afr 
Suppl{ 
(contd, 

Explo51on 

Explosion/ 
Fire 

Excess he 
Afr Supply 
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TABLE 9-4. · Support Systems Hazards Analysis. (Sheet 2 of 7). 

Possible 
sequence 

and 

pri• ary tank leakage 
occurs 

and 

particle settle-out 
in the secondary 
tank occurs, 
theraally stressing 
the secondary tank 

and 

secondary tank leakage 
occurs. 

COllbustlble fumes 
(solvent, gas, diesel, 
etc.) are drawn Into 
afr compressor 

And 

explosion occurs. 

fwaes frOIII solvents 
and cleaning fluids 
ACCWDulate within the 
701-A Compressor 
Bufldlng 

and 

a spark lelectrtcal 
or 11echan tea 1 ) or 
c I garette t gnttes the 
fumes resultln~ tn an 
explosion And/or 
fire. 

Air supply valve ts 
opened too widely 
supplying more atr 
to tank than ventt-
1 at ton system can 
re1110ve 

and 

Source 
tera 

2 Cl/hr1 

Potential 
consequence(,, 

Loss of equlpaienti 
loss of a1r supply· 
potential personnel 
injury. 

Personnel tnJury; 
equlpaient loss; loss 
of air to air 11ft 
ctrcuhtors. 

Loss of tank con
tal1111ent. Release 
of radioactive 
matertal to atmos
phere. 

, 

Prevent he 
features 

be connected (at the 
coapressor building) 
to provide air for 
the air 11ft ctrcula
tors. 

Destgn pressure of air 
compressor is below 
diesel f1111e tgnttton 
pressure· air coa
pressor Intakes are 
externally located . 

Electrical wiring 
installed according to 
codes and standards; 
co~pressor bu11d1ng ts 
posted as a fluaable 
• aterlal storage area. 
No saoklng or open 
flame allowed. 

Each air 11ft circulator 
has a separate valve 
and rota• eter. All 
would have to stick open 
simultaneous for atr In 
excess of venttlatton 
cApAb1llty to be supplied 
to tank. Venttlatton 

Ntttgattng 
• easures 

Outside atr 110ve111ent will 
dtlute any cOlllbusttble 
vapors. 

Overhead sprinklers are 
tnstalled In the compressor 
building. 

A tank low negative pressure 
1l1r• occurs when pressure 
reaches 0.25-tn. water gauge 
vacuua. (Tank vacuu• ts 
noraally between O.S and 
1.0 tn. water fauge . ) Event 
ts considered ncredlble. 
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TABLE 9-4. Suppm·t Systems Hazards Analysis. (Sheet 3 of 7) 

Possible Source \ Potenttil Prevent he Mitigating Event sequence ter• consequence Cs) fHtures 11euuru 

£xcustve A1r excess atr released to syste• Is capable of 
Suppl{ atmosphere through handling the 440 cfm 
(contd) p11111p pit/sluice pit expected If all circu-

cover blocks. lators are wide open. 

PRIMARY VENTILATIOH 

Ducting Below grade ducting 0.02 Cl/gal• Radioactive 11aterlal New ducting Installed to Haxlmu• soil COlllpactlon mint-
fatlure corrodes, welds released to soil. replace old sections • lzes sags In ducting. 

crack. etc. whtch contained leaking Ducting ts sloped to 
dresser coupltnrs• enhance drainage toward 

and cathodic corros on the first de-entrainer 
protection ts to be or sea 1 loops. 

frocess condensate provided. welds are 
eaks to the soil. tested nondestructively 

and inspected. 

Ducting ho- •A• tank fana ventl- 2 x 10-l loss of tank ventl- Valve will be adllllnl1- . A low vacuU111 alarm In AY/AZ 
htlon Valve latlon ductlnl iso- Ct/hr1 lation contalrvaent. tratively controlled In tanks occurs at 0.25-tn. 
Opened or htton valve s the closed position. water gauge vacu1111 warning 
fatled opened or the valve Seal loops tn the •A• personnel fn the control room 

fails allowing five tank hra vent header of an Impending loss of 
additional links to can be filled to lso- contal11111ent. 
be ventt hted late the •A• tanks. 

and 

there ts no means 
of balancing ventt-
latlon flow causing 
AY/AZ tanh to 
receive Insufficient 
exhaust ventilation. 

Kl-!i-1 De- Drain bec0111es plugged 100 Cl/hr Theni1l stress to the Quality control inspec- De-entrainer ts constructed 
entratner by foreign objects. (Ref . l) tank co11hl11111ent. shut- lion for foreign objects mostly of st1inless steel 
Drain corrosion products, down of PUREK waste during duct construction. which limits presence of 
Plugyed crystal growth, etc. tr1n1fer1 to AY/AZ corrosion products. Conden-

tank hnH ·unttl ute Is water at pll of 6 to 8 
and ventilation c1n be re- which • ake1 crystal growth 

stored. • atntenance unltkely. 
stea~ condensate personnel radiation 
accumulates in de- exposure. 
entrainer and fo1111s 1 
Hal loop shutting 
off ventilation to 
tanks. 
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Event 

ICl-5-1 De-
entrainer 
Corrosion 

Condensers -
loss of 
Shell 
lntegrt ty 

Condensers -
loss of 
Cooltng 
Water 

Condensers -
h1ergency 
Cooling 
Syste11 
Conta111l nated 
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TABLE 9-4. Support srstems Hazards Analysts. (Sheet 4 of 7) 

Possible Source Potential Prevent he Htttgattng 
sequence tera consequence(s, features aeuurH 

De-entrainer shell 2 X 10-5 Radioactive • atertal Differential pressure Corrosion ts •fnf•tzed by 
corrodes causing Ct/gal• releued. alan1 frovlded. Stain- the use of 110stly stainless 
1 Ion of de - less s eel construction . steel construction and high 
entrainer Integrity. purity water. 

Ther• al shock or 2 X 10-5 Loss of equtp11enti Slow heating of tank Three condensers available. 
corro1lon causes 1 Ct/gal• • alntenance personnel contents wlll prevent If a leak develocs, the 
leak to develop In receive r1dt1tton ther• al shock to condenser could e Isolated 
the shell side of exposurei environ- condensers. Raw water and other condensers would 
condenser aental release. treated to reduce supply adequate stea•/ 

corrosion potential. 110lsture removal. Negative 
and pressure within condenser 

woul~ • lnl• lze out-leakage. 
floor drat ns become Condensate le1kage would 
plugged. be contained within condenser 

cell with •lnlEal releases 
occurring through ev1por1-
lion. 

Hain cooltng water 100 Cf/hr Ther• al stress ruptures Raw water supply low Ther• ocouples 1nd pressure 
supply fails due to (Ref. l) condenseri cooling pressure 1hr•s at sensing fnstr111ents ire set 
booster pump failure, water becomes contaml- <JO pslg, • etal .,s, of to 1l1ra before da• age 
line rupture, etc . nated and Is released condenser prevents rapid occurs. Eaergency cooling 

to pond. heat up, condenser design water frOII spare raw water 
and temperature ts 2120f. p1111ps or fro• well pumps 

can be supplied to the 
stea• ts not con- condensfrs to prevent pro-
densed and surface longed loss of cooling water. 
condenser heats up . 

> 

Coo 1t ng co ti develops 2 X 10-5 Envlro1111ent11 releasei Cooling coll Is con- If I Jet should for•, the 
1 leak Ct/hrl equipment conta• lna- structed of unffora Internal condenser vacuua 

tloni personnel radt- diameter pipe preventing would have to be overcome 
and a tt on exposure. 1n expansion chamber ind before • aterlal could be 

Increased discharge pith, drawn Into coll. 
the leak acts as• I .e •• 1 Jet. frOII foratng 
Jet drawing conta•- except as I result of 
lnated process steam/ specific damage caustn: 
condensate Into • constriction and lea 
cooling coll . downstrea• of the con-

str1ctton. Event 1s con-
stdered Incredible. 
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TABLE 9-4. Support Systems Hazards Analysis. (Sheet 5 of 7) 

Event t>oulble Source Potenthl Preventive Htt1gat1ng 
sequence term conseque!)ce(s) features 11euures 

Kl-5-2A De- Wire aesh corrodes 5 X }0-5 HEPA filter failure Kl-5-2A ts I new de- HEPA ftlter will re1110ve water 
entrainer 1llowln9 110lsture to Cl/hrl followed by airborne entrainer with• 20-year droplets and reduce releases 
Corrosion pus through the particulate release. design life. Mesh ts to the 1bllosphere before It 

de-entrainer stainless steel which fills. Hohture In air 
ts unlikely to be wl 11 be at pH of 6 to 8 

and corroded by contents of with low corrosion rate. 
exhaust streaa. 

HEPA filters becOlll8 
moisture ladened. 

Kl-5-2A De- Hotsture tn exhaust O.l rad/hr• occupillonal radfitlon On-line flush syste• h Personnel are not normally In 
entratner - l111ptnges on the exposure. Incorporated In deslin so the t111111dfate area. 
RadloacU ve wtre aesh de-entrainer can be ack Radiation Monitoring perfodl-
Particle flushed without shutting cally surveys the area to 
AccU111Ulatfon and ventll1tlon down. deter• tne radiation levels 

radioactive particles 
and costs requirements. 
Eart shielding ts provided. 

In the moisture are Particles drop out In duct, 
tracped tn the wire 
mes causing radl-

prtaary de-entrainer and 
condenser ahead of kl-5-2A 

atton levels to rtse. de-entrainer. 

Steaia Supply ,tea• to ste4111 5 ll l0-7 Ftlter failure. envt- Backup exhauster with an All banks of tflters would be 
Heiler - heater fills Cl/hr1 ronaental release. electric heater ts 1v1fl- affected causing I slow 
Lou of able for use whllt prl•- decrease In systea v1cu1111. 
Stea11 and ary exhaust heater ts Ahr• s on gas teiaperature and 

repaired. tank vacuu• warn of the 
moisture-saturated air potentfal problem. 
Is supplied to HEPA 
filters causlnr exces-
stve moisture oadlng. 

Stea11 Stea• leak occurs Personnel Injury. loss Stea• piping Is schedule Personnel are not noraally In 
Heater - Inside 702 Building of stea•• loss of elec- 40 which precludes cata- the building for long periods 
Stea11 Leak upstream of heater tronlc equipment. strophic fat1ure. Leaks of time. 

will be Maall and easily 
and repaired. 

tersonoel are In the 
ulldlng In the aru 

of the stec1111 leak 
changing building CAM 
filter. 



Event 

HEPA filter 
Failure 

IIEPA filter 
Radtoactfve 
Particle 
AccU111ulatton 

IIEPA ftlter 
Ch,mgeout 

fan Motor 
failu re 

fan ftre 
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TABLE 9-4. Support Systems Hazards Analysis. (Sheet· 6 of 7) 

Possible 
sequence 

A htgh dp develops 
due to plugging, 
c1ustng ftlters to 
hfl 

or 

che11te1ls tn the 1tr 
strea• attack the 
bonding, cre1tfng 1 
le1k around the 
filters. 

R1dfonuclldes ·butld 
up on filler aedl1 

1nd 

• htgh radiation level 
develops. 

fflters develop high 
dp, excessive r1dt-
1tton levels, etc. 

and 

ftlter contatnmenl 
durtng changeout fs 
not • atntatned . 

A bearing setzes 
causing fan stoppage 

or 

electrtcal power to 
11olor h lost. 

An electrfc•l short 
tn operating 110tor 
tgnttes lubrtc111ts 
tn both 110tors 
caustng both 1110tor 
wtndtngs to short out 

Source 
ten1 

5 X 10- 7 
Ct/hr• 

0 . 1 nd/hrl 

4 Cf 
0.1 rad/hr1 

100 Ct/hr 
(Ref . 1) 

100 Ct/hr 
(Ref. 1) 

Potenthl 
consequence(s, 

Envtro1111ent1l rele1se . 

Occupational radt1tton 
exposure . 

Internal occupattonal 
r1dt1tfon exposurei 
envfronaental rele1se . 

Loss of tank contatn
~enti equtpruent loss. 

Loss of tank conta1n·-
11ent1 equfpqent loss. 

Preventive 
features 

Sfx r•r1llel b1nk~ of 
doub e HEPA fll ters 
ire used to fflter the 
exh1ust stre1• . It ts 
unlikely th1t 111 would 
fill 1t the sa•e ttaei 
pressure 91uges 1round 
filters would tndtcate 
pressure butldup 
1llowin9 ftlters to be 
tsolated ind changed 
before f1llure occurs. 
Che• tc1ls th1t would 
1ttack the ftlter 
bondfng are not used tn 
.the Agtng-Wute flctl tty. 

fflters changed fre
quently b1sed on htgh 
pressure drop ind/or 
radiation levels. 

702 Buildtng Is used IS 
cont1fn• enti personnel 
required to wear aprroved 
resptratory protect on 
and clothing during 
filter changeout. 

Redundant fan will auto
• atfcally start when 
fatlure of operating fan 
occurs . · 

Motors are grounded to 
• tnf• fze electrical 
arcfng. Grease lub
rtcants do not catch ffre 
readtly. 

Nftt91ttn9 
aeuures 

Sc1111pltng and •onltorfng of 
the stack exhaust would 
tndtcate a le1k had devel
loped. Pressure rauges/ 
DOP checks would ndtcate 
which ftlter h1d ·f1tled 
1llowtn9 that b1nt of 
filters to be Isolated ind 
changed • tnt• htng releues. 

R1dl1lfon Monitoring surveys 
1re1. Areas that exceed 
0.1 rad/hr are posted 1s Htgh 
Radfatton 1reas. (Ref. 7) 

Portable 1fr • onftor tn the 
t1111edfate 1re1 Is used to 
deterafne concentr1ttons end 
tnventorfes 1v1tl1ble for 
tnh1l1tfon/rele1se. In the 
past, levels have not been 
detectable. 

B1ckup exhauster ts 1v1tl1ble 
tf both fans ire tnoper1ttve. 

Backup exh1uster ts 
1vatlable. ftre ts unltkely 
to spre1d because of 1 
lick of 1ddttfon1l cOlllbust
fble • llertel and overhead 
sprt nkl ers • 
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TABLE 9-4. Support Systems Hazards Analysis. (She~t 7 of 7) 

Possible 
sequence 

Source 
tefllll 

Potential 
consequence cs, 

Preventtve 
futures 

Hltigiltlng 
• easuru 

DACKUP VENTILATION 

NOTE: The prl11uy, backup, 1nd annult ventthtton syste11s share • any of the s1111e potenthl events, sequences , 
consequences, and preventattve/attt,attng features. Only cases where a stgnlftcant difference exists are 
addressed under the backup and annu I ventilation system headings. 

freezing Backup exhauster 100 Ct/hr loss of tank conhtn- Systea preheater ••In- Backup exhauster will only 
Weather previously operated (Ref. U •ent, telll)orary loss tatns te~perature of be used If prt• ary ventlla-

h shut down of backup syste•. atr pustng through tton fail1 and cannot be 
filters above the dew restarted i1111edlately. 

and point, • tnt• titng 
moisture buildup. 

•oisture on filter 
freezes blocking 
the tilter 

and 

the blockai,e ts not 
found until backup 
exhauster ts needed. 

ANNULI SYSTEM 

Ventt htlon- A large prt11ary tank 100 Cl/hr Secondary tank failure low probability of a Annulus radiation • onitor 
Pr111ary link leak occurs ftlllnf (Ref. U fr011 ther• al stress, large prl11ary tank leak. and liquid level •onltors 
leak the annulus with h gh b11111plng; loss of Annulus tuinp avalhble will alar• upon sensing loss 

heat-generating waste conh I 1111ent. In AZ-15 ptt. Waste of pri• ary tank contal11111ent . 
can be recycled to Annuli can be vented to 

and primary tank to reduce 
theflllal streu. 

prl11ary tank. 

• olsture frOIII waste 
p 1 ugs HEPA ti Hers. 

Pu111p - ltquld waste troa 240 Ct/hr Delay In transfer; The stea11 coll in the Spare aging-waste tank space 
Priaaary link tank leak enters (Ref. fia Increased volume tank can evaforate the ts • alntained at all times. 
leak the annuli exceeds spare tank lOS waste vo ume It will contain the normal 

capacity; radioactive increase In 34 day1. volU11e fr011 the leaking tank. 
and 11atertal release to Excess liquid could be held 

soil. tn leaking tank where 
ucond1ry link 1 eak secondary tank prevents leak 
while waiting tor to soil until another spire 
t1nk space In the tank can be readied. 
spare tank. 

•source tenas fr011 Chapter 7.0. 
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The hazards identified were compared to each other, on the basis of 
source terms and consequences, to determine the "worst-case" accidents. Uti
lizing 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-

• Tank bumµ 

• 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 
environment 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 installed or repaired piping was hydrostatically tested 
.after installation. 

• ·Periodic flushing will reduce the buildup of and potential · 
blockage of the system. 

N 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. 

• Encasement of transfer piping, slope of the li nes and trenches, 
and heavy compaction of soil in trenches will help 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 means of a 
carefully executed work plan, protect i ve cl othing, and 
shielding.(?) 
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The third category, economic impact on PUREX operation and cost of repair 
and recovery from a pipe leak are mitigated by the following factors: 

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

• The avai l ability of a backup waste transfer system 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 leak, 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 Hydrogen Exolosion and Dome Collapse 

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 vo id space in 
the tank dome and are normally removed from there by the pr imary ventilation 
system. However, tf forced ventilation were lost, sufficient hydrogen might 
accumulate in the void space to create an explosive mixture. Both the hydrogen 
and steam generation rates depend on the radioactivity 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 ~2.3 x 106 l/hr. In the system which 
operates at near atmospheric conditions, the steam 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 hydrogen accumulating in 
11 stagnant II areas, such as risers or pump pi ts '"'as a 1 so examined. However, 
such an accumulation appears extremely unlikely because of the high diffusivity 
of hydrogen. The diffusion of hydrogen is enhanced by convection cur~ents 
( i n the absence of forced ventilation) caused by differences between the 
waste temperatures and the dome void temperatures. In add i t ion, the pits 
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 Burne 

11 8umping 11 i s the sudden release of latent heat energy which had been 
contained in the radioactive liquid 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 liquid not conduction.(8) The settled solids dissipate most of their 
heat by convection, as long as there is movement of the liquid/solids system. 
If the air l ift circulators were to fail, a sufficient layer of solids might 
settle out at the bottom of the tank to cause overheating and drying of the 
solids. Steam vapor pockets would be created in the solids as the intersti
tial liquid is driven out. The thermal conductivity would drop dramatically 
because of the loss of movement of solids and liquids, and because of the 
lower thermal conductivity of the vapor that has displaced the liquid. The 
heat is now transferred by vapor/solids conductivity without convection. 
The low heat removal leads to more overheating and expands the dry zone. 
The whole process irreversibly 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, t hen t here will be a sudden re lease of steam as the excessively hot 
so l ids are CQo led by the incoming boiling liquid. That surge can further 
disrupt other pockets, and the tank can 11 bump 11 with a sudden release of most 
of the t rapped heat in the form of steam. That steam surge can exceed the 
capacity of t he vent system to carry off-and condense the vapor.(8) In 
addition to large releases of contaminated steam under the above scenario, 
releases have occurred during 11 turnover 11 in some overheated tanks. Turnover 
occurs i n any tank heated from the bottom. A temperature gradient builds up 
with higher temperatures and lower dens i ty fluid at the bottom. The lower 
density f1 uid r i ses (thermosiphon effect), and releases any superheat relative 
to the atmospher ic pressure in the form of a surge of boiling. The surge of 
bo i ling drast i ca ll y 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 fina ll y, a sudden 
surge of contaminated steam. 

Some turnover i s normal in boi l ing li qu ids, but as l ong as the airlift 
circulators are operating properly the strati f ication of the li quid will be 
min imized. If the circulators were to fa il for a sufficient 1ength of time, 
and then suddenly restarted after stratificat ion has deve loped, an unmanaged 
turnover of the liquid could occur leading to a bump. 

A steady-state release of energy wi thout any surges is preferred. The 
inclusion of extra air lift circulators and stricter operat i ng l imi ts than 
observed in the past should prevent or minimize bumping in the ag i ng-waste 
tanks. Continuous operation of the ai r li ft ci rculators mai nta i ns nearly 
all of the solids i n suspension, assists i n heat diss i pat ion, and minimizes 
thermal differences in the liquid waste suspension. Mu l tip le ai r lift circu
lator failures in excess of 15 hours cou ld permit si gnif i cant so li ds 
settling which may lead to bumping. 
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A severe bump can jar the tank structure, although it is doubtful that 
the tank could be shaken with enough force to damage it. The tanks are 
designed to withstand a 0.25 g seismic event. The maximum internal tank 
pressure observed during a bump (single-shell tank) was 45 in. water gauge, 
accompanied by a 20-fold increase in the liquid content of the air space as 
measured by the effluent discharge of the ventilation vapor condensers. The 
pressure and effluent increase were observed in an SX tank in July 1955, 

· when the airlift circulators became inoperative for 14 hours. The air flow 
in the circulators was rapidly reestablished leading to an unanticipated 
turnover of the tank contents~ The duration of the resultant bump was 
approximately 70 minutes, with a heat evolution of approximately 4,700,000 
Btu/hr. The radionuclide content of the gaseous effluent was not determined 
but, for purposes of this analysis, will be assumed to be of the same concen
tration as the waste in the tank. 

Numerous events have been identified which could cause the airlift circu
lators to fail and thereby allow the tank to bump. One probable event is a 
rupture of the main process air line. The probability of a pipe rupture 
ranges from 3 x 10-7 to 3 x 10-4 per year for new piping.(9) After consid
eration of the age of the piping and the amount of ongoing construction 
(isolation projects), the probability of the rupture of a process air line 
was increased to 1 x 10-3 per year, for conservatism. The other necessary 
factors (hydrostatic head and heat content) are assumed to be present so 
that if the failure occurs, the tank would bump according to the following 
postulated scenario. 

9.3.3.·l . Bumcing Scenario. A rupture of the main ~rocess air line occurs 
either as a result of a construction accident or corrosion and because air 
to airlift circulators·is lost. One or more pairs of check valves in the 
22 individual airlift circulator lines fails to close. Waste in the tank, 
backsurges through the ai-r line and accumulates in the air header. Low 
process air pressure and radiation alarms warn operating personnel that a 
problem has developed but, before corrective action can be taken, waste has 
filled the air header to the location of the rupture. 

Recovery actions, complicated by the radiation levels, take in excess 
of 24 hours(lO), during which time the airlift circulators are inoperative. 
The moderately high localized thermal energy content (lack of self-boiling 
and mixing) of the waste, the high hydrostatic head (liquid level), and the 
inoperative airlift circulators allow the waste to become heat stratified. 
Particles settle out, adding to the heat stratification. The scenario 
described earlier under 9.3.3 develops. The temperature differentia l 
between the liquid and the solid phases continues to increase until a tank 
bump occurs. 

The pressure surge of 45 in. water gauge ejects 800 gallons of liquid 
into the air space of the tank. The majority impacts the dome or ~alls, or 
condenses in a pit and drains back into the tank. It is conservatively 
assumed that five percent (40 gallons) of the liquid is lost from the tank, 
either through the ventilation system (32 gallons) or through open i ngs con
necting the tank to the atmosphere (8 gallons). Ninety percent of the 
liquid ejected to the atmosphere (36 gallons containing 8,500 Ci) is in 
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the form of large 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 
personnel. 

Projected onsite populations, based on current staffing levels and 
approximate distances 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 - S 100 - 3ooa 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 

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

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

The OACRIN, HAOOC, and PABLM computer models were used to estimate the 
1-year and SO-year onsite and offsite radiation dose commi tments as a resu l t 
of the ~ank bump scenario. 

The maximum onsite dose commitment is based on an i ndividual 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 nuclidei. A detai l ed descr i pt ion of 
assumptions, parameters, and dose contributions is contained in 
Reference 12 • . The total dose commitment for the maximum onsite i ndividual 
is listed in Table 9-7. 
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TABLE 9-6. Estimated Distribut ion of Popu l ation Wi thin a 50 mile 
· Rad i us of the 200 Area Hanford Meteorological Tower by 

Compass 
direction 

NORTH 
NNE 
NE 

ENE 
EAST 
ESE 

SE 
SSE 
SOUTH 
SSW 
SW 
WSW 
WEST 
WNW 
NW 
NNW 

TOTALS 

Population Grid Sector, 1980. 

I 
Number of people 

, 0-10 mi 10-20 mi 20-30 mi 30-40 mi 40-50 mi 

o 174 1,124 772 1,957 
a 92 656 5,547 14,822 
0 262 5,930 2,963 596 
a 235 771 2,366 435 
a 340 1,329 1,659 _588 

a 283 1,374 230 652 
o 6,757 48,661 50,519 3,474 
a 1,997 13,161 2,717 5,218 
o 1,532 1,489 195 1,799 
o 905 5,283 652 129 
a 1,190 19,786 2, 182 459 

5 1,840 5,063 15,088 4, 573 

32 648 949 6,874 78,635 
73 444 802 833 2,833 

a 555 398 493 1,454 
a 246 456 864 4,521 

110. 17,500 107,234 93,954 122,145 

TABLE 9-7. Calculated Dose Commitment t o 
the Maximum Onsite Individual Followino 

a Tank Bump Accident (rem). • 

Commitment 
period 

1 year 

50 year 

Whole body 

5.4 
22 

9-24 

Bone 

67 

320 

Lung 

75 
75 

Totals 

4,027 
21,117 
9,751 
3,809 
3,916 
2,539 

109,411 
23,093 
5,015 
6,696 

23, 617 
26,569 
87, 138 

4,985 
2,900 
6,087 

340,943 
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Two individuals were identified far consideration of the maximum offsite 
total dose commitment. The first -individual is located . 9 km from the point 
of release on Highway 240 (the closest public approach). This individual 
remains in the plume for the full duration of the tank bump release (70 minutes) 
and receives his exposure from external whole-body irradiation and inhala-
tion of nuclides. The total calculated dose commitment to this person is 
li sted i n Table 9-8. The second individual is a farmer in the Ringold area 
located 16 km from the point of release. He receives external whole-body 
irradiation (70 minutes) and internal exposure through inhalation and inges
tion of nuclides. The total calculated dose commitment for the hypothetical 
Ringold farmer is listed in Table 9-9. For conservative dose calculations, 
the exposed individuals are assumed to receive external exposure and inhale 
nuclides during the entire time the plume passes. In this case, it is 
equated to 70 minutes, the estimated time from a past tank bump. This would 
not necessarily be the same time for both individuals, but the time-
integrated exposure would become nearly the same. 

TABLE 9-8. Calculated Dose Commitment to 
an Individual on Highway 240 Following 

a Tank Bump Accident (rem).a 

Commitment 
period 

l year 
50 year 

Whole body 

0.3 

1.2 

Bone 

3. 6 

17 

Lung 

4.0 
4.0 

a?O-minute exposure to passing plume. 

TABLE 9-9. Calculated Dose Commitment to a 
Hypothetical Ringold Farmer Following a 

Tank Bump Accident (rem). 

Commitment period 

1-year commitment/ 
1-year exposurea 

SO-year commitment/ 
1-year exposurea 

SO-year commitment/ 
SO-year exposurea 

1.-Jhole body 

0.33 

2.0 

13 

Bone 

2.4 

13 

53 

a?eriod of consumption of r. ome grown foods . 

9-25 
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1.8 

1.9 

2.3 



-

·, 

SO-HS-SAR-010 
REV 1 

The potential dose commitment from a tank bump to the offsite 
population within 50 miles of the Hanford 200 Areas was calculated using the 
population data listed in Tab le 9-6. The same computer codes as before were 
used for ca l cu l ation of the maximum individual doses •. The wind was assumed 
to be towards Richland (SE) to maximize the number of offsite residents 
potential ly exposed. The results of the calculations are presented in 
Table 9-10. 

TABLE 9-10. Calculated Populationa 
Dose Commitment Following a Tank 

Bump Accident (Man-rem). 

Commitment period Whole body Bone 

1-year commitment/ 
1-year exposureb 

1,700 13,000 

SO-year commitment/ 
1-year exposureb 

8,900 70,000 

SO-year commitment/ 
SO-year exposureb 

43,000 190,000 

aAn estimated 109:400 persons resided within 
50 miles of the Hanford 200 Areas i n the SE sector 
(1980 census).(11) 

bPeriod of consumption of contaminated foods. 

Lung 

12,000 

12,000 

14,000 

9.3.3.3 Hazard Level and Risk. Three hazard levels are established in 
Reference 13 to define SAR review requirements. Hazard levels are defined 
in terms of the whole-body total (internal plus external) dose commitment 
potentially received during the first year by the onsite 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 places the 
tank bump event in a moderate hazard level. The relat ionsh i• of radiation 
dose commitments for organs other than the 'Hho 1 e-body to the thre~ 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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TABLE 9-11. Whole-Body Radiation 
Dose Commitments Corresponding to 
the Three Hazard Levels (rem).a 

Hazard Offsite Onsite level 

Low i0.5 iS 
Moderate >0.5 to <5 >5 to <25 
High >5 ~25 

aTotal dose (internal plus ex
ternal} received in the first year 
following the accident. 

TABLE 9-12. Organ Radiation Dose Corrmitments Corresponding 
to the Three Hazard levels (rem).a 

Hazard Offsite Ons1te 
level Whole body Lung Bone Whole body Lung Bone 

Low ,!_0.5 .!,l.5 ,!_l.5 .,!_5 !,15 !,30 
Moderate >0.5 to <5 >l.5 to <15 >l.5 to <15 >5 to <25 >15 to <75 >30 to <15 
High !5 !15 !15 !25 !75 !150 

4Total dose (internal plus externa1i received ln the first year following the 
accident. 

0 

Comparing the values in Table 9-12 to Table 9-7, the hazard level would 
be Moderate to High based on the first year onsite lung dose. 

The risk is the product of the whole-body dose commitment times proba
bility of occurrence. Reference 13 defines levels of risk which are deemed 
to be acceptable. Risks are acceptable if they are <0.03 rem/yr for onsite 
personnel and <0.005 rem/yr for offsite personnel. In the case of a tank 
bump, the probability is assumed to be 1 x 10-3 per year, i .e., one event 
per 1,000 years operation. 

The calculated risk for onsite and offsite individuals for this 
accident are listed in Table 9-13. 

9-27 



'"' 

Location 

Onsite 
Off site 

Highway 240 
Ringold 

SD-HS-SAR-010 
REV 1 

TABLE 9-13. Calculated Risk Following a Tank 
Bump Accident. 

Dose (rem) Probability (yr)-1 

5 .4 1 X 10-3 

0.3 l X 10-3 

0.24 l X 10-3 

Risk (rem/yr) 

0.005 

0.0003 
0.0002 

It is therefore concluded that the risk for this worst case accident is 
11 acceptable 11 even though the hazard level is Moderate to High. It should be 
remembered that the radiation doses calculated for the tank bump accident 
are highly conservative. This conservatism is present because the quantity 
of radioactive material assumed to be released during the tank bump is at 
least an order of magnitude higher than could reasonably be expected to 
escape. 

9.3.4 Tank Leak 

Verified leakage from the Hanford waste storage tanks has been limited 
to single-shell tanks. Approximately 60% of all the single-shell tanks 
which held aging-waste have leaked. One double-shell tank (241-AY-101) has 
held aging-waste far a short period (~2 years) without leaking. 

Three types of tanks. have held aging-waste: 

• Single-shell, with five airlift circulatars, not heat treated. 
(SX and A tank farms) 

• Single-shell, with 22 airlift circulators, heat treated (AX tank 
farms) 

• Double-shell, primary tank with 22 airlift circulators, heat 
treated (AY tank farm). 

Seventeen tanks in the SX and A tank farms have held aging waste for an 
integrated 180 tank-years of experience. In this time, 11 of the 17 tanks 
have either failed or may have failed (classified as "questionable 
integrity 11 ).(lS) 

Only the four single-shell AX tanks are similar in design and construc
tion (including the number, type, and arrangement of airlift circulators) to 
the primary tanks of the double-shell tanks of the Aging-Waste Facility. 
The four AX tanks held aging-waste for ~10 to 15 years. In this time, one 
tank may have leaked (classified as "questionable integrity"). 
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It is postulated for purposes of this analysis that the location at 
which a tank leak would occur is either at the air-liquid interface of a 
previously established liquid level or at the tank bottom. 

The air-liquid interface could become a problem if a liquid level were 
established and maintained for a period of time and then the liquid level 
were increased above the pre-established level. The previous liquid level 
location might become a weak point in the tank wall. The liquid waste 
volume in place above the previous liquid level represents the liquid volume 
potentially available for leakage. The 102-AZ Tank has a current waste 
volume of 830,000 gallons. the projected fill volume of aging-waste is 
968,000 gallons. This provides an available liquid waste volume of 
140,000 gallons should a leak develop at the current liquid level. 

Failure at the bottom of the tank could occur when moisture in the con
crete below the tank becomes heated, building up pressure between the 
concrete and the steel tank. If the press~re were to build until it were 
sufficient to b4lge the tank bottom upwards, it might in the process, crack 
the steel tank.{15,16) This is not considered to be a problem for the 
primary tank of a double-shell tank because the annulus ventilation system 
removes sufficient heat from the bottom of the tank to limit the pressure 
bu il dup. However, if the primary tank should leak, the described stress 
could jeopardize secondary tank containment. 

The air-liquid interface type of leak is used as the mode of primary 
tank leakage for this analysis. A probability of this type of leakage 
occurring is assumed to be 0.017 per tank-year based on the single AX tank 
leak in the cumulative 60 tank-years of aging-waste st~rage experience · at 
the AX tank farm.(17) 

The probability of a leak developing in the secondary tank is assumed 
to be 0.01 per tank-year(15) based on two single-shell tanks failing in 
180 tank-years of experience. Only one of these two tanks had a starting 
liquid heel and had been preheated. 

9.3.4.l Tank Leak Scenario. A primary tank leak occurs causing liquid 
waste to accumulate in the annulus. Some of the moisture is entrained in 
the . annulus exhaust air and carried up the annulus ventilation ducts where 
it is removed by the HEPA filters. Moisture continues to accumulate on the 
filters until the filters become plugged or until the system is shut down. 
Backup ventilation is assumed to be inoperable. When the annulus 
ventilation system is removed from service, containment and heat removal 
provided by the system is lost. 

The annulus pump is assumed to fail, and the waste continues to leak to 
the tank annulus until a total of 140,000 gal of waste has accumulated. The 
temperature of the liquid which has leaked is approximately equal to the 
liquid temperature of the waste in the tank (220°F). Although the concrete 
in intimate contact with the secondary tank provides a substantial heat 
sink, the heat removal provided by the airlift circulators within the 
primary tank is lost. The net effect of the concrete heat sink versus the 
heat removal of the airlift circulators is therefore assumed to lead to 
minimal heat removal. 
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The l iqu id waste i n the annulus becomes heat stratified and sediment 
forms. Add i tiona l heat is transmitted to the bottom of the secondary tank 
causing pressure ta build up between the concrete and the secondary tank as 
wel l as a pressure buildup under the sediment within the annulus. The 
pressure i s re l ieved when an annulus bump occurs (consequences of this event 

.are less than the primary tank bump previously analyzed). Pressure between 
the concrete li ner and the secondary tank combined with the thermal stress 
causes the secondary tank to crack, releasing 100,000 gallons of waste to 
the sail. The- remaining 40,000 gallons of waste is retained in th~ annulus 
in pools and solids. 

9.3.4.2 Tank Leak Analysis. , The liquid volume released determines the 
dispersion of the waste, and the nuclide concentration determines soil 
contamination levels. 

A f1nite element· flow model scenario was developed ~nd used to analyze 
the impact of a postulated tank leak of 100,000 gallons.{18) The soil 
concentration of the leaked liquid was found to approach the moisture l evel 
in the surrounding soil 1 year after the leak occurred. After 1 year, the 
mobility and concentration of nuclides in the unsaturated (vadose) zone ar! 
co.ntrolled by the amount of natural drainage, and the sorption 
characteristics of the soil. 

Modeling of the mobility after the first year was undertaken to 
determine the time required for specific radionuc l ides to reach the water 
table(l8). The results are summarized i n Table 9-14. 

TABLE 9-14. Estimate Time for Se lected 
Radionuclides to Reach Ground 

Water (yr).a 

Nuclide Time to reach Half 1 ife (yr) ground water (yr) 

90sr 7,460 29 
106Ru 70 1 
l37cs 3,730 30 
239pu 220,000 24,000 
240pu 220,000 6,540 

aFollowing a postulated aging-waste 
tank leak of 100,000 ga l lons. 

Given the concentrations released (Table 6-2) and the ha l f li ves of the 
nuclides, the concentrations arriving 4t the water table would be below the 
Federal guidelines for drinking water.tl4) . The evaluation also concluded 
that "no level of soluble organics added during denitration would be 
expected to alter (soil) sorption. 11 (18) 
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As a result of the above analysis, it was concluded that the impacts of 
this accident are restricted to environmental (contamination of a soil 
column) and economic (loss of a double-shell aging-waste tank). On the 
basis of the qualitative definitions for hazard levels given in 
Reference 19, the tank leak accident should be classed as a Moderate hazard. 
There would be a considerable potential for onsite contamination and a large 
expense involved in constructing a replacement tank, but no offsite impacts. 
Reference 19 states that: · 

11 Public interest, political sensitivity, and program importance ••• may 
dictate a higher level than would be needed soley for health, safety or 
environmental reas·ons. 11 

If the tank leak accident were found to fit this description it might then 
be classed as a High hazard • 
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10.0 CONDUCT OF OPERATIONS 

The Aging-Waste Facility provides storage space for ~eutralized high
level aqueous 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 parameters t i ensure continued 
containment of the waste, transfer of wastes, dnd the ,.;o 1 i action and 
reporting of data to operational management for further dissemination as 
appropriate. The facility is manned 5 days a week on the 8 ta 4 shift. 
Off-shift coverage is provided by the Computer Automated Surveillance System 
(CASS) and centrally located operations personne l . 

10.1 OPERATING ORGANIZATION 

Many 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&O) Department. The 
relationship of the TFS&O Department and tank farm groups within the RHO 
management organizatio~ is shown in Figure 10-1. 

10.1.1 Tank Farm Processing Ooerations 

The Tank Farm Processing Operat ions Group is r espons ible for the 
fo ll ow i ng activities that directly perta i n ·to tne Agl~1 -~a st e Faci l ity: (l ) 

• Receipt of waste transfers into Aging-Waste Faci l ity 

• Shift coverage of TFS&O 

• Support of Tank Farm Maintenance Operat ion 

• Control and operation of CASS 

• Surveillance of tank farm process i ng faci 1i ci 2s. 

10. 1.2 Tank Farm Services 

Tank Farm Services is the lead group for prov idi ng the fo ll ow i ng ac~ i -
vities within the Aging-Waste Facility: (l ) 

• Radioactive waste storage and di sposa l 

• Contamination control operations 

• Collection of surveillance data f rom waste storage t anks. 
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FIGURE 10-1. Tank Farm Operations Organization. 

10.2 PREOPERATIONAL TESTING 

Readiness r~view is conducted as required in the QA Manual, RHO-MA-150 
Procedure 9.301(2), prior to startup of significant processes that qualif~ 
under the criteria defined in Rockwell Policies, RHO-MA-100, PM QA 2-300.l3) 

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

• Identifying and correcting construction deficiencies 

• Training operation and supervisory personnel 

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

10.3 TRAINING 

It is the policy of Rockwell to ensure that personnel are qualified to 
perform their duties in a safe, efficient, and effective manner. To 
implement this policy, formal and on-the-job training is conducted. 
Training programs associated with the operation of the Aging-Waste Facility 
provide employees with both knowledge and skills required to perform 
assigned work. The training- programs also prepare individuals to take 
prompt, effective action in response to abnormal 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 knowledge of the facility, its opera-
tion, and responses to normal and off-standard situations. Documentation 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 pro~edures are prepared in accordance with 
the Engineering Procedures Manual.(5) Prior to acceptance, procedures 
undergo review, and a "walk-through" using the procedures is conducted to 
ensure the safe performance of the task. 

Changes to an approved procedure can be accomplished either by issuing 
a revised procedure or by altering the existing procedure using a Procedure 
Departure Authorization (POA).(6) POAs include HS&E review and approval 
before implementation. The use of POA is restricted to one of the following 
situations: 

• A temporary departure from the procedure is needed due to 
temporary equipment or process changes of sucn duration (normally 
less than 2 months) that make the normal procedure :hange and 
release process impractical 

• A permanent change must be implemented immeu i .itel :1 t~ .:itlier 
correct procedural errors/amoiguit i es that cJuld result in 
operating errors or unsafe procedure performance or to provide for 
essential equipment or process changes not anticipated previously. 

10.5 EMERGENCY PLANNING 

Emergency plans for the Aging-~aste Facility and all other tank farms 
are contained in RHO-MA-111.5.(7) This emergency manual contains procedures 
for coping with various types of emergencies. The procedures define act ~ons 
to be taken, including specific individual respons i bi liti es, ~o achieve pro
tection of personnel, facilities, and the environment. The emergency action 
coordinator for the Aging-Waste Facility i s the TFS&O Manager. The en-duty 
shift manager acts as the emergency action coordinator during off-shift 
hours until relieved by the TFS&O Manager. 

10. 6 REFERENCES 

1. RHO-MA-272, November 1981, Tank Farm Survei ll ance and Ocerations, 
Number TF 2-001, Oepar'tmental Responsibilities, Roc:<•.vell Hanfor d 
Operations, Richland, Washington. 

2. RHO-MA-150, June 1977, Quality Assurance Manua l , Procedure 9.301, 
R. D. Hammond, Rockwell Hanford Operations, Rich l and, Washington. 
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Fritch, Rockwell Hanford Operations, Richland, Washington. 

4. RHO-MA-221, March 1979, Accident Prevention Standards, Vol. 1 and 2, 
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t ions, Richland, Washington. 

5. RHO-MA-115, October 1981, Engineerina Procedures Manua l , Section 2-8.5, 
Operating Procedures, Engineering Management Systems staff, Rockwell 
Hanford Operations, Richland, Washington. 

6. RHO-MA-115, May 1982, Engineering Procedures Manual, Sect ion 5-9.1, 
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7. RHO-MA-111.5, January 1983, Emeraency Plan - Tank Farms~ Rockwell Hanford 
Operations, Richland, Washington • 

10-4 



' l"'I . 

f.lk~ /0!. ~uu,q ·00=,,7 
-I i,;j V f"l.i "'" I ' ~' 

SD-HS-SAR-010 
REV 1 

11.0 OPERATIONS SAFETY REQUIREMENTS 

11. 1 INTRODUCTION 

Th e Operations Safety Requirements (OSR) contained in this r. haoter have 
been prepared according to RHO-MA-115,(1) Section 2-8.1. These 1)SR ,jefine 
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 these OSR has the following format: 

• applicability 
• objective 
• requirement 
• basis - justification for requirement 
• recovery - action taken if requirement is violated. 

11.2 SAFETY LIMITS ANO LIMITING CONTROL SETTINGS 

Safety Limits are those values of measurable safety-re iated ·,ariables 
outs i de of wh i ch serious consequences may occur. Violation of~ safety 
li mit const i tutes a violation of an OSR. The limiting control ;ett ings are 
estab li shed within safety limits to al l ow for activat i on of d ; ,1rms and for 
sLlbs~auent corrective action before the safety limit is reached . ~~ceeding 
a li miti ng contro l setting is not an OSR violation; hcwever, f ~ i i Jre co 
respond to the agreed upon plan for recovery from a l imit i ng canc~ol setting 
vio lat i on is an OSR violation. 

11.2. 1 Tank Pressurization 

• Aocl icabilitv - This requirement applies to the ag i ng-waste 
facility ventilation system, air lift circulators and 
instrumentation. 

• Objective - The purpose of th i s requirement i s to prevent release 
of radioactive materia l s to the environment due t o pressurization 
of the tanks. 

• Reauirement - Safety Limits: Primary aging-waste t anks sha l l not 
discharge radioactive materials to the atmosphere at concentra
tions greater than the DOE Concentration Gu ides li sted in 
Tab 1 e I. ( 2 , 3) 

Limiting Control Setting: High Pressure Al arms sha ll operate at a 
vacuum of less than -0.1 in. water gauge in the pr imary tank 
whenever air lift circulators are operating. 
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• 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. 

1 Recovery - ff this requirement is violated, the shift manager 
shall contact the managers of Tank Fann and Surveillance 
Operations Department (TFS&O) and Tank Fann and Evaporator 
Processing Control (TF&EPC). 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 lift circulators and 
amount of air inleakage permitted to the tanks. 

• Audit Point - High Tank Pressure Alann Settings are set forth in 
Process Specifications. High tank pressure al-a.rm switches are 
calibrated per Instrument Calibration Documents. Discharges 
exceeding the requirement are documented in Occurrence Reports. 
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 CONOfTIONS FOR OPERATIONS 
..... 

This section establishes minimum_ performance levels for al l safety
related equipment. 

11.3.l Equipment 

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

11.3.1.1 Tank Vacuum. 

• Aoplicability - This requirement applies to the Aging-Waste 
Facility ventilation system, air lift circulators and 
instrumentation. 

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

• Requirement - Primary aging-waste tank vacuum sha l l not exceed 
6 in. water gauge with respect to the atmosphere. 

*The existing backup exhauster must be manually started and valved in, 
resulting in a few minutes delay bet~een 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. HWS-7789,(4J 
specifications for AY Tanks and HWS-8982,(S) 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. 

• Recovery - If this requirement is violated, the shift manager 
shall contact the managers of TFS&O and TF&EPC. The system shall 
promptly be restored to within the requirement. Recovery actions 
may include manipulation of the 702-A Vent System, air lift 
circula~ors and amount of air inleakage permitted to the tanks. 

• Audit Point - High Tank Vacuum Alarm Settings are set forth in 
Process Specifications. High Tank 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. · 

11.3.1.2 Primary Tank Leak Detection. 

• 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. 

• Reauirement - 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. Department of ·Energy - Richland Operations Office DOE 
Order RL 5820.2,(6) 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 leak. 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&O. The manager of TFS&O is 
responsible for meeting the requirement. 

• Audit Point - Annulus Radiation Monitors and leak detectors are 
functionally tested per Instrument Calibration Documents. 
Radiation Alarm set points are determined by RHO-MA-139. Records 
of both Radiation Monitor Functional Tests and Leak Detector 
Functional Tests are maintained by Tank Farm Maintenance. 
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11.3. 1.3 Cont i nuous Air Effluent Monitoring. 

• Acp li cab il ity - This requirement app l ies to the 241-A-702 
Exhauster and to the 241-AY and 241-AZ Annulus Exhauster. 

• Objective - The purpose of this requirement is to mon i tor re lease 
of radioactive material to the env i ronment and alarm when the 
radioactive release limits are exceeded. 

• Reauirement - Effluent gases and particulates in exhaust stacks 
shall be monitored continuous ly for gross beta/gamma act i vi t y. 
The monitor shall provide visual and audible alarms at re lease 
concentrations as low as possible without causing excess i ve 
numbers of alarms due to normal fluctuations in background or 
releases. The concentration level at which the al arms are set to 
trigger shall not exceed four times the Concentration Guide in 
Table I for the most restrictive ~uclide present (90sr).(2,3) 

• Basis - Continuous monitoring of exhaust air activity and al arms 
at specified levels are required to provide notif i cation so that 
corrective action can be initiated if excessive concentrat ions 
occur. This requirement also verifies the integr i ty of HEPA 
filters. DOE Order 5480. lA, Chapter xr(2) defines requirements 
for radiological protection. 

• Recovery - If this requirement i s vi olated, eff:ct i ve con t i nuous 
monitoring with _proper alar.n settings shall be prompt ly 
reestablished. The shift manager sha l l immediate ly no t i fy ~""' e 
managers of TFS&O and TF&EPC. Further notifications shd 11 inc1ude 
the manager of Tank Farin Surveillance and Analysis. Correct i ve 
action shall bi taken to reduce any discharge of radioacti ve 
materials to below the alarm settings. · 

• Audit Point - Continuous Air Effluent Monitors are tested per 
Instrument Calibration Documents. Alarm set paints are determ i ned 
by RHO-MA-139 •. Records of CAM calibrations are ma i nta i ned by Tank 
Farm Maintenance. 

11.3.l.4 Effluent Air Record Sampl i na. 

• Applicability - This requirement app li es ta the 241-A- 702 Process 
Ventilation System and to the 241-AY and 241-AZ Annulus 
Ventilation Systems. 

• Objective - The purpose of th i s requirement is to verify that t he 
average concentrations of radionuclides in the gaseous eff l uents 
did not exceed the Concentration Guides in DOE Table r(2) at the 
point of discharge. 
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• Requirement - Gases which are exhausted from aging-waste 
facilities shall be sampled for particulate activity. Samples 
shall be collected monthly and analyzed for gross beta/gamma and 
gross alpha radioactivity. 

• .Basis - Periodic sampling and analysis permits identification and 
estimation of radioactive emissions, and further they detect 
abnormal release patterns which might indicate deteriorating 
filter efficiencies. 

• Recovery - If this requirement is violated, the shift manager 
shall notify the managers of TFS&O and TF&EPC. Further 
notification shall include· the Manager ~f Tank Farm Surveillance 
and Analysis. Since aging-waste operation~ cannot be shut down, 
the required sampling activities shall be restored within 
72 hours. Transfers of radioactive waste to the aging-waste tanks 
shall be halted or curtailed as appropriate until the requirement 
is met. 

• Aud i t Point - Annual and Quarterly Reports are made to the 
Department of Energy by the Hea l th, Safety and Environment 
Function on the resu l ts of Record Sample Analyses. 

11.3 .2 Radiation and Environment 

Thi s subsection def i nes minimum acceptable operating conditions for 
assurance of protect ion of the environs from unwarranted radioact i ve 
contami nation, as well as protecting operating personnel and the public from 
ioni zi ng radiation. 

11. 3.2 .1 Filtration of Air Effluent. 

• Apclicability - 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. 

• Objective - The purpose of this requ i rement i s to assure that 
gaseous process effluents and potent iall y contaminated annu lus 
exhausts do not, on the average, conta in hi gher concentration~ 
than those l isted in Table I of the DOE Concentrat i on Gu ides. (2) 

• Requirement - Air exhausted from ag i ng-waste t anks and annu li 
shall pass through two stages of HEPA f i ltration rated separate ly 
at an eff i ciency of 99.95~ or more for part i cles greater t han 
0.3 ~min size. 

• Bas i s - The use and effi ciency test i ng of HEPA filt ers enab les t he 
facility to meet DOE Safety Cr i ter ia for re leases. Operat ing 
experience has shown that gaseous effl uents f rom vent il at i on 
systems serving pr imary was t e tanks are cont ami nated and annu l us 
exhausts are potent i al ly contami nated i n the event of a t ank l eak. 
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• Recovery - If this requirement is violated, the shift manager 
shall immediately notify the manager of TFS&O. Restoration of two 
stages of HEPA filters shall be made as soon as possible, and not 
later than 72 hours after notification of the manager of TFS&O. 

• Audit Point - HEPA filtration is required by process 
specifications. In-place •OP test records for HEPA filters are 
maintained by Ventilation Balance Unit. 

11.3.2.2 Diversion of Steam Condensate. 

• Acclicability - This requirement applies to operation of the Gross 
Gamma Monitor and Motor Operated Valve in the F-505 Valve Pit and 
to the operation of the 216-A-8 Crib Monitoring and Sampling 
Sy~tem. 

• Objective - The purpo~e of this requirement is to prevent the 
discharge of contaminated steam condensate to the environment from 
aging-waste tank steam coils. 

• Requirement - The steam condensate stream from aging-waste tank 
steam coils shall be equipped with diversion capability so the 
condensate can be confined in the event it becomes contaminated, 
above nondischargeable levels as specified in DOE Order 
RL 5820.2(4) and Table I Concentration Guides.(2) 

· • Basis - Steam condensate from ·aging-waste tank steam toils is not 
normally 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 the diverter valve 
and automatically diverts the stream to the 241-A-417 Tank instead 
of the 216-A-8 Crib. The 216-A-8 Crib Sampling 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. Diversion capability is 
required by DOE-RL Order 5820.2.(6) 

• Recovery - If this requirement is violated, operation of the steam 
coils shall be halted or curtailed as appropriate until this 
requirement is met. The shift manager shall notify the manager of 
TFS&O who shall prescribe the necessary repairs. 

• Audit Point - The sampling/monitoring and diversion system is 
tested per Instrument Calibration Documents. These records are 
maintained by Tank Farm Maintenance. 

11.3.2.3 Fissile Material 

• Aaplicability - This requirement applies to the transfer of 
radioactive waste solutions to underground aging-waste tanks. 
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• Objective - The purpose of this requirement is to prevent a 
nuclear criticality. 

• Reauirement - The total amount of fissile material stored in an 
aging-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 11 (7) 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 ~urtailed as 
appropriate; The s_hift 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 11 is contained in Section VIII 
of RHO-MA-136.(8) 

• Audit Point - Records of Plutonium Inventory are maintained by 
Tank Farm and Evaporator Process Contro l . 

11 .3.2.4 Bumcing. 

• Acc l icability - This requirement appl ies to operation of air lift 
ci rculators in aging-waste tanks having any waste temperatures 
greater than 2QOOF. 

• Objective - The purpose of this requirement i s to prevent the 
release of radioactive .material to the environment due to 
excessive boiloff rates or bumping in an ag i ng-waste tank. 

• Kegu i rement - Air lift circulators shall supp ly a minimum tota l 
f low rate of 50 scfm of air to an aging-waste tank at all times 
except for periods not to exceed 15 hr before star:i ng serv i ce 
restoration in any one 48 hr period. 

In addition to the minimum total flow requ irement of 50 scfm, no 
more than two (2) adjacent circulators sha ll be out of service for 
more than 15 consecutive hours. 

• Basis - Past operat i ng experience and the resu lt s of excer imenta l 
studies summarized on pages 7 and 41 of HW-39432 (9) , i nd i cate that 
sudden increases in air flow rates can cause bump in~ or excess ive 
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boiloff rates in solutions near boiling points. Continuous opera
tion of air lift circulators reduces the settling of heat produc
ing solids and the accumulation of superheat in the 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 recommends 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. · Five hours 
minimum are allotted for the controlled restoration of SO scfm 
flow from a total shutdown. In addition, the 401-A Condensers are 
designed to condense 20,000 lb/hr of steam, equivalent to removal 
of about 19.4 million Btu/hr from the aging-waste system. The 
maximum normal heat removed from 9ne aging-waste tank via ventila
tion will be less than 4 mi_llion Btu/hr. 

• Recovery - If this requirement is violated, the shift manager 
shall notify the managers of TFS&O and TF&EPC. Further notifica
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 s low ly restored or 
adjusted 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 informati"on to date, resuspension of the settled 
solids can be readily achieved following restart of the airlift 
circulators. In a preliminary study by PNL,(11) a COITtlJuter 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 COITtlJUter 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 indicated 
that total resuspension of solids down to within 0.6 ft of the 
bottom was possible within 15 minutes after rapid restart of the 
airlift circulators.(11) Further simulat ions are planned includ
ing additional factors such as concentrat i on dependent viscosity 
changes. Nevertheless, the preliminary results are probably 
accurate to within an order of magnitude. It is therefore highly 
likely that the limiting factor for the t ime required to achieve 
maximum resuspension is the rate of restoration of ai r flow 
through the circulators (limited by operating procedures and 
specifications to a minimum of 5 hr to reach 50 scfm.) 

• Audit Point - Air lift circulator operation is controlled by 
Standard Operating Procedure and Process Memos. Low flow alarms 
indicate insufficient process air. These alarms are tested per 
Instrument Calibration documents. 
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11.3.3 Process 

This subsection defines m1n1mum acceptable process conditions for 
continued safe operation of the facility. Infractions normally involve 
operating personnel rather than equipment. · 

11.3.3.l Waste Transfer System Leak Detection. 

• Aoplicability - This requirement applies to process pipelines and 
associated encasements, 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 leaks from primary to secondary containment. 

• Reauirement - 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 - Immediate detection of liquid •.-1hich has leaked from 
primary piping to encasements, pits or boxes allows corrective 
action to be taken promptly to minimize the risk of discharge of 
radioactive material to the environment. 

• Recovery - If this requirement is violated, the transfer shall be 
halted or curtailed as appropriate. The shift manager shall 
notify the manager of TFS&O. Transfers of NHW shall not resume 
until leak detection capability or constant surve ill ance is 
restored or verified. 

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

11 .3.3.2 Maximum Liquid Level. 

• Aoolicability - This requirement applies to the transfer of 
material to aging-waste tanks. 

• Objective - The purpose of th i s requirement i s to prevent the flow 
of radioactive solutions out of a tank through side-fi ll process 
solution lines. 

• Reauirement - The maximum li qu id or froth leve l i n 241-AY and 
241-AZ 1anks shall be less than 370 i n. 
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• Bas i s - Process solution lines enter AY and AZ Tanks through the 
side wall at the 370.75 in. level. The cumulative negat i ve 
construct i on tolerance is -1/2 in. Drawings H-2-64448 and 
H-2-64449 show the AY Farm tank and piping details. AZ Farm tank 
and pipi ng details are sho•,,m on Drawings H-2-67316 and H-2-67317. 
Liquid levels are measured automatically by equipment which i s 
connected to alarms and tested semiannually. Control of liquid 
and froth levels below 370 in. prevents the overflow of waste 
solution i nto process lines. 

• Recoverv - If this requirement is violated. the shift manager 
shall immediately notify the managers of Tank Farm Processing and 
TF&EPC. Thetank shall be restored to compliance with the 
requirement. Radiation Monitoring shall survey the tank farm to 
determine whether any new radiological conditions are present that 
must be addressed. · 

• Audit Point - Liquid Level Alarms are tested per Instrument 
Calibration Documents. Maximum liquid levels are set per process 
specifications. Liquid levels are reported in Daily Operating 
Reports. 

11.3.3.3 .Chemical Comoosition. 

• Aoplicabilitv - This requirement applies to the transfer of 
so lutions to aging-waste tanks. 

• Objective - 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 corros ion rates 
possible in order to maximize tank life. A spare aging-waste tank 
shall be maintained for use in the event of premature fa il ure of 
an operating tank. 

• Basis - According to the 1..Jaste Management Operations Final 
Environmental Statement, EROA-1538(12), the desian l ife of AY and 
AZ Tanks is at least SO years. The primary tanki are fabr i cated 
from heat-treated STI1-A515 Grade 60 steel, which exhibited the 
lowest corrosion rate of many steels considered for use. 
Corrosion studies being conducted by Pacific Northwest Laboratory 
personne1(13) indicate that corrosion rates in ~aste tanks · 
maintained at optimum operating conditions and at temperatures 
below 100°c would be less than 1 mil/yr. If the temperature is 
raised above 1000c. as it will be in the aging-waste tanks, 
corrosion rates are expected to exceed 1 mil/yr even under opt imum 
operating conditions. The exact corrosion rates have not yet been 
defined, but are not expected to be high enough to lead to safety 
problems during the aging-waste tank operations. Contro l of waste 
composition to minimize corrosion is effected by adherence to 
approved Aging ~aste Tank Operating Specifications 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 
concentratiqns to meet the tank specifications. 

• Recovery - If this requirement is violated, transfers of waste 
solution to aging-waste tanks shall cease or be curtailed as 
appropriate. The shift manager shall immediately notify the 
managers of Tank Farm Services and TF&EPC. A recovery plan shall 
be prepared and formally approved by Rockwell Management, and a 
reevaluation of tank service life shall be 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. 

11.3.3.4 Temcerature Control 

• Acclicability - This requirement applies to the operation of air 
lift 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. 

• Requirement - 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 changing operating conditions. The 
analytical model provides a basis for tank temperature 
specifications. Operation of air lift circulators and steam coils 
is controlled to prevent excessive temperatures and temperature 
gradients. Condensate and raw water may be added at a control l ed 
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&O and TF&EPC. Tanks shall be 
restored to acceptable temperatures and temperature gradients as 
rapidly as is technically practical. Recovery actions may include 
adjustment of air lift 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 
Acquisition and Signal Conditioning System. Alarms 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 CASS system. Records are maintained by 
Tank Fann and Evaporator Process Control. 

11.3.3.5 Spare Acing-Waste Tank. 

• Aoolicability - This requirement applies to operation of the spare 
aging-waste tank. 

• Objective - The purpose of this requirement is to provide adequate 
spare aging-waste tank capacity. 

• Reauirement - The spare aging-waste tank shall be operated so 
that, in the event of a primary aging-waste tank leak, safe 
transfer to the spare tank is as rapid as te~hnically feasib le and 
economically practical. 

• Basis - In the ·event of a leak 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 lift circulators in the spare 
tank will increase available spare capacity, allowing more rapid 
transfer. Operation of aging-waste facilities is addressed by the 
Tank Fanns Process Control Plan and by approved operating 
specifications. 

• Recovery - If this requirement is violated, the shift manager 
· sha 11 contact the managers of TFS&O and TF&EPC. The system sha 11 

promptly be restored to within the requirement. Recovery actions 
may include repairs or manipulation of steam coils or air l i ft 
circulators. 

• Audit Paint - Operation of the spare aging-waste tank is guided by 
the Tank Farm PUREX Wast2 Process Control Plan and implemented by 
process memo. 
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This section defines requirements for surveillance of those systems and 
components essential to safety under accident conditions, e.g., radiation 
alarms, criticality alarms, emergency ventilation equipment, effluent 
diversion/isolation values, etc. 

11.4.l Continuous Air Monitor Functional Tests 

• Acolicability - This requirement applies to the 241-A-702 
Exhauster and to the 241-AY and 241-AZ annulus exhausters. 

• Objective - The purpose of this requirement is to maintain 
adequate perform~nce of continuous air monitors. 

• Requirement - The continuous air mo~itor and alarm for exhaust 
s1:acks 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. 

• Basis - Continuous monitoring of exhaust air activity and alarms 
at ~pecified levels are required to provide notification and 
initiate corrective action if excessive concentrations occur in 
the effluent. This requirement also verifies the integrity of 
HEPA f il ters. DOE· Order 5480. lA, Chapter xr(2) defines 
requirements for radiological protection. 

• Recovery - If this requirement is violated, effective continuous 
mon i toring with proper alarm settings sha l l be promptly 
reestablished. The shift manager shall immediately notify the 
managers of TFS&O and TF&EPC. Further notifications shall include 
the manager of Tank Farm Surveillance and Analysis. 

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

11.4.2 Steam Condensate Oiverter Functional Tests 

• Aoclicability - This requirement applies to operation of the Gross 
GdJTlTTla Monitor and Motor Operated Valve in the F-505 Valve Pit and 
to the operation of the 216-A-8 Crib Mon i toring and Sampling 
System. 

• Objective - The purpose of this requirement i s to verify the 
integrity of the Steam Condensate Oiverte~ System. 

• Reauirement - Steam condensate diversion capabi l ity shall be 
tested at least quarterly with a sealed rad ioact i ~e source by Tank 
Farm Maintenance Personne l . 
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• Basis - Steam condensate from aging-waste tank steam coils is not 
normally 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 the diverter valve 
and automatically diverts the stream to the 241-A-417 Tank instead 
of the 216-A-8 Crib. The 216-A-8 Crib Sampling 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. Diversion capabiTity is 
required by DOE RL Order 5820.2.(6) Testing will be done to 
verify the operability of this system. 

• 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 notify the manager of 
TFS&O who shall prescrjbe the necessary testing. 

• Audit Point - Diversion capability testing is specified by 
Instrument Calibration documents. 

11.4.3 HEPA Filter Efficiency Tests 

• Aoolicability - This requi-rement applies to the 241-A-702 Process 
Ventilation System for aging-waste tanks ~nd to the 241-AY and 
241-AZ annulus exhausters. 

• Objective - The purpose of this requirement is to ver i fy the 
efficiency of HEPA filters used to control gaseous process 
effluents and potentially contaminated annulus exhausts. 

• Requirement - The HEPA filters shall be tested using _standard test 
techniques following replacement and annually thereafter, with 
intervals not to exceed 15 months. If the tests demonstrate an 
efficiency of less than 99.95i 9 for partic les greater than 
0.3 microns in size, the filters shall be rep l aced. 

• Basis - The use of HEPA filters of the required ef ficiency enables 
the facility to meet DOE Safety Criteria for releases. Operating 
experience has shown that gaseous effluents from ventilation 
systems serving primary waste tanks are contaminated. Annulus 
exhausts are potentially contaminated in the event of a tank leak. 
Testing verifies the integrity of primary containment. 

• Recovery - If this requirement is violated, the 
shall immediately notify the manager of TFS&O. 
efficiency tests shall be completed within five 
notification. 

shift manager 
Delinquent 
working days after 

• Audit Paint - Efficiency testing of HEPA filters is required by 
Process Specifications and RHO-MA-139. Records of tests are 
maintained by Utility Operations and Services. 
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This section defines requirements to control design changes of 
equipment necessary for safety of operations. 

11.5.l Radioactive Liquid Organic Waste 

• Apolicability - 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 liquid organic waste. 

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

• Basis - DOE-RL Order 5820.2(6) requires containment of radioactive 
liquid organic waste. Organics may reduce the capacity of Hanford 
soil to absorb radionuclides from contaminated liquid waste. 
Sma 11 amounts of di sso 1 ved organic materi a 1 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-010 pit and is not connected to any line 
leading to the environment. 

• Recovery - [f this requirement is violatedy the shift manager 
shall notify the managers of TFS&O and TF&EPC and the Program 
Manager. The a:ppropriate 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 ~anual, RHO-MA-115. 

11.5.2 Continuous Operation 

. • Acclicability ~ This requirement applies to cperat i on of aging
waste facilities. 

• Objective - The purpose of this requirement is to provide maximal 
continuous operation of components required for safe operation of 
aging-waste facilities. 
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• Reau i rement - The following equipment shall be equipped with 
emergency power, emergency water supply, or backup capability as 
appropriate. 

1. 241-A-7O2 Exhaust Fans (emergency power, backup capability) 

2. 241-A-4O1 Condenser Cool ing Water Supply (emergency power, 
backup capability) 

3. 241-A-7O1 Compressors - ·Process Air Supply (emergency power, 
backup capability) 

4. 241-AY-8O1 Data Aquisition and Signal Conditioning (DASC) 
System Temperature Monitoring System (emergency power). 

• Basis - Continuous operation of this equipment is necessary since 
the self boiling of aging-waste cannot be rapidly terminated. 
Loss of ventilation or cooling water may allow tanks to 
pressurize. Loss of process air may cause temperature excurs ions. 
Emergency power supplies and the spare diesel compressor are 
checked weekly for operability. 241-A-7O2 backup capability and 
the Emergency Cooling Water System are checked at least biweek ly. 
The DASC System provides data essent i al for control li ng the aging
waste process. 

• Recovery - The shift manager shall notify the Operat ions manager 
if backup systems are inoperab le. Repairs sha ll be ini tiated 
immediately. 

I 

• .. ~udit Point. Equipment status changes are recorded in the 272-AW . 
· Log Book which ·;s maintained by Tank Fann and Surveillance Operations 
· Department. 

11.5.3 Review and Aoaroval of Facility Mod i fications 

• Aoc li cability - ihis requirement applies to the foll ow i ng ag i ng-
waste fac i lity components and systems: 

1. Vent il at ion systems 

2. Radiation shielding structures and features 

3. Radioactive contamination containment structures and 
partitions 

4. Tank cooling systems (circulators, condensate recyc le, etc.) 

5. Liquid level measuring devices 

6. Temperature monitoring devices 

7. Surveillance systems 
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8. Instrument engineering flow diagrams 

9. Process engineering flow diagrams 

10. Installed radiation detection and alarm systems. 

• Objective - The purpose of this r~quirement is to control design 
and system modifications to assure continuing safe operation. 

• Reauirement - Modifications to applicable aging-waste facility 
components and systems shall be reviewed and approved by 
responsible operating management, safety organizations and Quality 
Assurance before being implemented. 

Modifications judged to repr~sent an unreviewed safety question as 
defined by DOE Order 5480. 1A{l4), page V-4 or to involve a change 
to the requirements contained in this document shall be the 
subject of a supplement or revision to this OSR chapter, which 
shall be approved per RHO-MA-lOQ(lS) and by DOE prior to 
implementation. 

• ~ - Requirements for review and approval of modifications to 
systems and equipment are defined by DOE Order 5480. lA.(14) 

• Recovery - If this requirement is violated, the affected 
-operations or systems that can be safely shut down shall be halted 
immediately or curtailed as appropriate. The Director of Health, 
Safety and Environment (HS&E), the Manager of TFS&O, and the 
Program Manager shall be notified immediately. The modification 
shall be reviewed and evaluated for safety. Affected operations 
shall remain shut down or be subject to increased surveillance as 
appropriate until the modification is covered by properly approved 
safety documentation • 

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

11 .6 ADMINISTRATIVE CONTROLS 

Thi s section defines requirements for admin i strative act ions: OSR 
vi olations, abnormal operations, unusual occurrences, etc. 

11.6.l Oceratinq Procedures 

• Acclic~bility - This requirement applies to al l operat ions of the 
241-AY and 241-AZ aging-waste facilities. 

• Objective - The purpose of this requirement i s to prov ide 
controlled operating procedures to assure continued safe 
operations. 
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• Requirement - Research and Engineering (R&E) shall prepare, 
release, control and maintain operating procedures. Procedure 
approvals shall include the fol lowing (or equivalent if 
organizational titles or assignments are changed): 

1. 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. 

• Basis - The requirement for operating procedures is defined by DOE 
Order 5480. lA.(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 surveillance. The 
shift manager shall immediately notify the managers of TFS&O and 
TF&EPC. When a formally approved procedure is in place, norma l 
operations may resume with the concurrence of the above 
management. 

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

11.6.2 Radiation ',,jerk Procedures 

• Acplicability - This requirement applies to all activities 
involving operation of the 241-AY and 241-AZ aging-waste 
facilities. 

• Objective - The purpose of this requirement is to assure that all 
work involving exposure to radioactive materials or radiation i s 
conducted in a safe manner. 

• Requirement - All work involving exposure to radioactive materials 
or radiation shall be performed according to a Radiation Work 
Permit (RWP). The RWP shall be approved by the manager of 
Radiological Protection and by the manager of TFS&O prior to 
conducting operations covered by the RWP. 

Each of the above managers may delegate authority to approve the 
RWP. 
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• Basis - Radiation Work Procedures are administrative controls on 
operations involving radioactive materials or radiation, imposed 
to maximize safety. Provisions in the RWP for personnel 
protection specify applicability, types and levels of radioactive 
material or radiation to be encountered, and safety apparel to be 
worn. 

• Recovery - If this requirement is violated, affected operations 
that can be safely shut down shall be ha)ted immediately. 
Operations that cannot be safely shut down shall be conducted 
according to the direction of the managers of TFS&O and 
Radiological Protection. A properly approved RWP shall be in 
place before normal operations are restored. 

• Audit Point - Radiation Work Permits are reviewed and issued pe1lg) 
Rad, o I og, ca 1 Standards and Operation Controls RHO-MA-220, Rev. 1. -· 
They are maintained by Radiation Monitoring and compiled in RHO-MA-172. 

11.6.3 Trained Personnel 

• Aoplicability - This requirement applies to all personnel 
conducting operations involving the 241-AY and 241-AZ aging-waste 
facilities. 

• Objective - The purpose of this requirement is to provide training 
of personnel to maximize the safety of continuing operations. 

• . Reouirement - Employees shall be provided with a basic 
understanding of the process and system design, system operations, 
emergency procedures for response to emergency conditions, 
radiation area safety and industrial safety. 

• Basis - DOE Order 5480. 1A(2) requires that critical tasks be 
performed by formally trained and qualified personnel. 

• Recovery - If this requirement is violated, the responsible area 
manager shall either discontinue the affected activity or assure 
that a properly trained and qualified employee is present. 

• Audit Point - Operations training programs are administered by the 
Production Operations Training Group, per RHO-MA-122, Organization 
and Procedures Manual. 

Process Control Engineers are certified by the Process Engineering 
Department as defined by SD-RE-TR-001, Process Contro l Engineer 
Training and Certification Program. 
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• 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. 

• Requirement - The Joint Audit Team shall .be responsible for 
performing an annual audit of the operations of the aging-waste 
facilities in order to verify compliance with the OSR contained in 
this document. 

The Process Control Department shall be responsible for .performing 
appraisals and reviews of these OSR every 2 years to verify 
applicability and technical accuracy. 

• Basis - Internal and independent third party audits, revi 7ws and 
inspections are ~equired to comply with DOE Order 5480. lA\2) and 
ERDA Manual Chapter 4204(16) requirements. 

_The safety committees have the responsibil i ty to review the SAR 
and its supporting documentation. Day to day radiation monitoring 
is provided by Radiological Protection. 

• Recovery - If audits are not performed as specified in the 
requirement, HS&E shall be immediately not i fied. The Director of 
HS&E shall determine a suitable recovery based an 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 

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

• Objective - 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 
ta improve the safety of continuing operations. 

• Reouirement - If 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 vio)ations and shal l 
notify DOE-RL. An investigation and complete analysis 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 established Rockwell and DOE-RL 
procedures for the following interfaces: · 

1. The area manager shall be promptly notified and will notify 
the managers of TFS&O, TF&EPC, Radiological Protection, and 
the Program Manager. 

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

• Basis - Unusual Occurrence Reports provide a format for accident 
investigations. They also provide a method for rapid exchange of 
information with functional and program groups so that steps can 
be taken to prevent similar events in the future. Action levels, 
investigating and reporting requirements are established. DOE 
Order 5484.2(14) defines the Unusual Occurrence Reporting System. 

t Recovery - This section is not applicable • 

• Audit Point - The Unusual Occurrence Reporting system is defined 
by RHO-MA-221. 
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12.0 QUALITY ASSURANCE 

The Quality Assurance (QA) Program for transfer of high heat generating 
aging-waste from PUREX to AY and AZ tanks is based on the criteria of 
ANSI/ASME NOA-lC-1982,(1) as endorsed by DOE RL Order 5700.1, Quality 
Assurance.(2) 

This program identifies the requirements and the responsibilities to 
provide adequate assurance that systems are operated in a manner that offers 
optimum safety and reliability. The transfer of aging-waste from PUREX to 
AY and AZ tanks is a Designated Program. Quality Assurance Laboratory 
personnel will sample and analyze the waste before it is released to the 
tank farms. Tank farm Quality Control (QC) personnel will verify the route 
to be used from the transfer point outside of PUREX to 241-AX Diversion Pit. 
The waste will then be transferred to the designated tank. 

12.1 ORGANIZATION 

The Ro~kwell Hanford Operations (Rockwell) Policies manual, 
RHO-MA-lOO,t3) 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 Rock.we 11 QA Di rector. The QAPP identifies· the planned 
actions necessary to provide adequate confidence that facilities and 
administrative controls are in place for designated programs and special 
support activities. Rockwell man4als and plans that will be used to support 
this program plan are RHO-MA-1SO,l4) RHO-MA-138,(5) and RHO-CD-1132.(6) 

12.2.l Level of Quality 

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

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

Health, Safety and Environment (HS&E) groups develop radiological 
controls and industrial safety requirements i n 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 objective is 
achieved. 

12.2.2 Personnel Training 

Personnel orientation training and qualification programs are conducted 
in accordance with Rockwell policies defined in RHO-MA-lOo.(3) As a 
minimum, personnel designated 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 designated Level III examiner in accordance with Rockwell Manual 
RHO-MA-106. l 7_) 

Quality Assurance laboratory personnel are trained in basic laboratory 
methods and are qualified on the job in each dicipline by senior laboratory 
personnel in accordance with Laboratory Administration Procedures in Manual 
RHO-MA-138.(5) 

12.2.3 Design Control 

The Engineering Procedures Manual, RHO-MA-115(8), identifies specific 
procedures that are part of an effective design control system. These 
procedures establish interfaces between organizations concerned 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 equipment is established or modified. The 
QA Function, along '"'ith 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 same 
level of review is provided design changes as was afforded the original 
document. 

12.2.4 Procedures and Instructions 

Procedures and instructions are prepared 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 Inspection and Test Control 

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 point in the work sequence. 

• The inspection method choosen shall yield results consistent with 
relative significance of the characteristic. 

• Instructions shall be prepared in a manner which will minimize the 
potential for error during the inspection process. 

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

12.2.6 Calibration and Control 

Instruments, 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 Nonconformance. Corrective Action, and Surveillance 

Nonconforming conditions noted by QA personnel during equipment or 
material acceptance reviews or tests are reported as specified in the QA 
manuals, RHO-MA-1SQ(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 Requests. 11 These are generated by the 
individual recognizing the need, coordinated by Quality Engineering, and 
responded to by responsible management. 

Quality Engineering personnel shall prepare plans and schedules for 
survei l lance. All scheduled surveillance shall be performed by QC 
personnel. Infractions noted during surveillance activity are reported to 
the appropriate management authority for action. Repetitive infract i ons 
are, as well, reported on Corrective Action Requests. 
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12.3 QUALITY ASSURANCE LABORATORY 

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. In addition, an annual QA audit is 
performed to confirm overall compliance with QA administrativ~ requirements. 

12.4 REFERENCES 

l. ANSI-ASME NQA-1-1982, Quality Assurance Program Reauirements for 
Nuclear Power Plants, American National Standards Institute/American 
Society of Mechanical Engineers, New York, New York, 

-
2. DOE-RL Order 5700.lA, July 1983, . Quality Assurance, U.S. Department of 

Energy, Richland, Washington. 

3. RHO-MA-100, June 1983, Policies, 0. J. Cockeram, 
Rockwell Hanford Operations, Richland, Washington. 

4. RHO-MA-150,August 1983,0uality Assurancs Manual, R. •• Hammond, 
Rockwell Hanford Operations, Richland, 1Nashingtcn • 

5. RHO-MA-138, May 1982, Analytical . Laboratories Oceration Instruction 
Manual, C. P. Sutter, Rockwell Hanford Operations, Richland, 
Washington. 

6. RHO-C0-1132, April 1981, Quality Assurance Proaram Plan - Waste . 
Concentration in Sinale-Shell Tanks, Isolation/Stabilization (Tank 
Farms), E. F. Serabia, Rockwell Hanford Operations, Richland, 
Washington. 

7. RHO-MA-106, February 1981, NOE Speci a 1 Process Procedures Manual, 
Rockwell Hanford Operations, Rich1and, Washington. 

8. RHO-MA-115, June 1983, :·. Engineering Procedures Manua 1, Eng i neering 
Management Systems staff, Rockwell Hanford Operations, Richland, 
Washington. 

9. RHO-MA-256,August 1983,0uality Assurance Instruction Manua l , Rockwell 
Hanford Op~rations, Richland, Washington. 

12-4 / 

r' 
I 




