
·., /) :JS3/ 
~7IS. o~# J 1 " ~" 1.,-, (')' t~ J - . 0 

• OOC:UM.NT NO. RHO-MA-230 ·-
1\0LN 

OATI: 
C:1.ASSll'IC.r.TION ' 

COIOY NO. . 
- . 
I 1'lHNO I'll.I: . 

Rockwell Hanford Operations 
Richland, WA 99352 

TITI.I ANO 41,1THO .. 

Tank Farm Survei l lance Operations Training Manual 
Production Operations 

, 
OIS T .. IB UT ION 

NAMI: • IJII.OINO ,. ... ,. N4MC • 1,111.OIN. A ... ,. 

Rockwell Hanford Oeerations 

C. Carter, Producti on Operations ( 17} 

I 

I 

I 

. 
I 

I 
I . '\'2-'\314 75 I 

o'' l 

"'~ 
. J';.!(o ~ Cb 

" 
I od' ~~~(& g 

~c~ 
·1 

szL.°t 

~ 01,1 T e; T O I •.r. Y .. 01.1. N O. l.OC: A TI ON I l'I L.l!S ~OIJTI! O.r.TI: 

I I 
I 
I 
I 
I 

I 
I 

' I 
I 

- - -

C 1. .r. ss , ,. , c,. TI ON 

(TO ae: use:o ON UNCLASSIFIED ANO Ol'P'ICIAI. use: ONLY OOCUMCNTSI 

·" ... 

' 



WESTINGHOUSE HANFORD COMPANY 
MANAGEMENT GUIDANCE LffiER 

· EFFECTIVE DATE: June 29, 1987 

WHC-MGL-049 
Revision O 
Pagel of 2 
June 22, 1987 

SUBJECT: OPERATING MANUALS AND PROCEDURES - CHEMICAL PROCESSING AND DEFENSE 
WASTE MANAGEMENT 

1. 0 PURPOSE 

Th i s Management Gu i dance Letter provides authorization for the cont i nu i ng 
use of existing manuals and procedures required to support CPD and DWMD 
operations. 

2.0 SCOPE 

Operational requirements for Chemical Processing and Defense Waste Manage­
ment are implemented through RHO-GM-MA-2, Standard Requ i rements and 
Procedures Manual , Section 43, "Operati ons ; " RHO-PO-MA -1, Administrative 
Manual for Plant Operations. and specifi c task-rel ated procedures. Other 
manuals and technical documents provide supporti ng information, guidance , 
and criteria. 

3. 0 GUIDANCE AND REQUIREMENTS 

3. 1 SPECIFIC GUIDANCE 

Documents approved for conti nued use on June 29 , 1987 are speci fied 
in Attachment A. For i nformat i on , cancell ed or superseded documents 
are l i sted i n Attachment B. It i s recogn ized that add i t i onal exist i ng 
documents requi red for cont i nui ng operat ions may be ident i fied , and 
the li st of approved documents will be periodically updated . In 
concept, all such documents app ly unt i l speci ficall y Gancell ed or 
superseded . 

Administration of the on-going manuals and procedures will be the 
responsibility of the Division Managers as assigned. The manuals 
wi 11 be retired as they are superseded by new WHC manua 1 s. This 
i nterim authorization wil l exp i re on September 30 , 1988. 

3.2 PROCEDURE GUIDANCE 

The proper use of written procedures i s one of the most important 
el ements to the accompli shment of a cons i stent performance of opera­
ti ons and ma i ntenance in a safe and effici ent manner . A clear under­
stand i ng of the requ i rements for and the understand i ng of procedure 
compl i ance i s the key el ement of proper use of procedures. Providing 
th i s understand i ng is a major li ne management respons i bility . 

Responsible Organization: Chemical Process i ng & Def';,-~e ~a-s-~gement 

Authoriz ing Manager : ~.,.£;2 ~ -~ ~ 
)I 
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Compliance to authorized procedures without deviation is required 
for a11 operations and maintenance performed by or for the Chemical 
Processing and Defense Waste Management Divisions. When a procedure 
cannot be followed as written or unexpected results occur, work must 
be stopped. If necessary, actions may be taken to ensure that the 
system is restored to a safe condition. The appropriate maintenance 
or operations supervisor must be notified immediately for direction. 
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ATTACHMENT A 

. . 

ACTIVE MANUALS ANO PROCEDURES REQUIRED FOR CONTINUATION 
OF CHEMICAL PROCESSING AND DEFENSE WASTE OPERATIONS 

UNDER DOE CONTRACT DE-AC06-87RL10930 

Document Number Title 

ARH-MA-102 
ARH-MA-103 
ARH-MA-119 
ARH-MA-169 
ARH-MA-177 
MG-137 
RHO-GM-MA-1 
RHO-HS-MA-3 
RHO-MA-1111 
RHO-MA-11119 
RHO-MA-1112 
RHO-MA-11121 
RHO-MA-11122 
RHO-MA-1113 
RHO-MA-1114 
RHO-MA-1114 
RHO-MA-1115 
RHO-MA-1116 
RHO-MA-116 Vol. 
RHO-MA-138 
RHO-MA-140 
RHO-MA-148 
RHO-MA-156 
RHO-MA-201 
RHO-MA-213 
RHO-MA-222 
RHO-MA-230 
RHO-MA-231 
RHO-MA-235 

1 & 2 

241-AY Tank Farm Information Manual 
Technical Manual Waste Encapsulated 
242-S Evaporator-Crystallizer 
Core Sampling System Information 
8-Plant Computer Program Users Manual 
Hazardous Mat . Packaging and Ship. Man. 
Operat ions 
Tank Fann Surveill ance Analysis 
PUREX Emergency Plan 
231-Z Building Emergency Proc. 
U03 Emegency Plan 
T-Plant ~mergency Proc. 
Emergency Plan - Treatment 
8-Plant Emergency Plan 
Z-Plant Emergency Plan 
PFM Operations Emergency Plan 
Tank Farm Emergency Plan 
222S Lab Emergency Plan 
PUREX Technical Manual 
Emerg. Sys. Group Analy. Lab Op . Proc. 
Energy Sys. Group 241 & SX Sal t Well Sys. 
Z-Plant Routing Sample Schedule 
Californium Multiplier/Delayed 
Hazardous Material Packaging, Sh i pp i ng and Transportat ion 
Power Manual PUREX Fac ility Rev. 1 
Hanford Radioactive Solid Waste Rev. 3 
Tank Farm Surveillance Operations 
Tank Farm Processing and Services 
General Radio-Chemical Training 
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Document Number 

RHO-MA-246 
RHO-MA-250 
RHO-MA-251 
RHO-MA-252 
RHO-MA-257 
RHO-MA-259 
RHO-MA-266 
RHO-MA-270 
RHO-MA-271 
RHO-MA-272 
RHO-MA-273 
RHO-MA-274 
RHO-MA-281 
RHO-MA-282 
RHO-PO-MA-1 
RHO-RE-MA-10 
RHO-RE-MA-13 
RHO-RE-MA-15 
RHO-RE-MA-16 
RHO-RE-MA-2 Vol. 3 
RHO-RE-MA-2 Vol. 2 
RHO-RE-MA-5 Add. II 
RHO-RE-MA-5 
RHO-RE-MA-6 
RHO-RE-MA-7 
RHO-RE-MA-8 
RHO-SS-MA-21 
RHO-SS-MA-21 
RHO-SS-MA-24 
RHO-S.S-MA-7 
RHO-SS-MA-73 
UNI-M-29 

I1tJe 
Plutonium Reclamation Facility 
Users Manual Deep Release Vado 
Users Manual Saturated/Unsaturated 
User Manual, Near-Surface Vadose Zone 
Process Specifications, Waste WESF 
RHO Energy Systems Group 241-T 
Process Design Department Laboratory 
Operating Procedure Format and Operation 
B-Plant/WESF Plant ~dministration 

Tank Farm Surveillance and Operations 
Plutonium Operations Administration 
PUREX Operations Administrative Directives and Procedures 
Nuclear Criticality Alarm Manual 
Research & Eng. Admin. Guide 
Plant Operations Administrative 
Plant Engineering Department 
Non-Radioactive Hazardous Chemicals 
User's Manual for Remote-Handling 
Waste Information Data System 
Computer Automated Surveillance 
Computer Automated Surveillance 
PUREX Records Plan 
PUREX Process Control Manual 
Research and Engineering Emergencies 
User's Manual for Remote-Handling 
Herbicide Use .Guidelines 
PUREX/2736-ZB Support Facility Rev. l 

PUREX 2736-Z Support Facility 
PUREX Laboratory Procedures 
PUREX Rover Duties 
Nuclear Material Source Data Forms 
Shipment Radioactive and Hazard. Mater. 
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INACTIVE MANUALS AND PROCEDURES WHICH ARE OBSOLETE ON JUNE 29, 1987 

Document Number 

ARH-MA-122 Vol. 1 
ARH-MA-122 Vol. 2 
ARH-MA-122 Vol. 3 
pp 10-09 
RHO-MA-108 

· RHO-MA-111 Draft . 
RHO-MA-116 Add 
RHO-MA-120 
RHO-MA-132 Vol. 1 & 2 
RHO-MA-134 
RHO-MA-162 
RHO-MA-170 
RHO-MA-171 
RHO-MA-173 Vol. 1 
RHO-MA-173-Vol. 2 
RHO-MA-173 Vol. 3 
RHO-MA-173 Vol. 4 
RHO-MA-173 Vol. 5 
RHO-MA-174 
RHO-MA-175 
RHO-MA-176 
RHO-MA-177 
RHO-MA-178 
RHO-MA-179 Vol. 1 & 2 
RHO-MA-184 
RHO-MA-186 
RHO-MA-215 
RHO-MA-222 
RHO-MA-222 
RHO-MA-242 

T1tle 

PUREX Laboratory Services 
PUREX Laboratory Services 
PUREX Laboratory Services 
Hazardous Material Shipments 
Laboratory Quality Control Procedures 
RHO Energy Systems Emergency Pla~ 
PUREX Technical Manual Plutonium 
Laboratory Standards and Reference 
Essential Materials Manual 
PWR Core 2 - T-Plant 
Standards Laboratory Reference 
Z-Plant Standard Practices Manual 
Z-Plant Power and Ventilation 
236-Z Operating Procedures Manual 
236-Z Operating Procedures Manual 
236-Z Operating Procedures Manual 
236-Z Operating Procedures Manual 
236-Z Operating Procedures Manual 
Z-Plant Oxide Line Manual 
Z-Plant Waste Handling Manual 
Z-Plant - Special Processing 
!-Plant - Unique Procedures 
Z-Plant - Product Handling Manual 
T-Plant Special Services Manual 
Z-Plant Process Specifications 
NOA Calibration Procedures Manual 
204-AR Customer Waste Unloading 
Hanford Radioactive Solid Waste Rev . 2 
Hanford Rad. Solid Waste 
Production Support Standards 
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Document Number 
RHO-MA-263 
RHO-MA-264 
RHO-MA-265 

, RHO-MA-278 
RHO-MA-284 
UNI-M-1O0 

Title 

Computer Automated Surveillance 
Nuclear Material Sealing 
Guide - Nuclear Materials 
ALARA Program - As Low as Reasonably 
242-A Evaporator-Crystallizer 
10.7 Environmental Control 
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LEGAL DISCLAIMER 
This report was prepared as an account of work sponsored by 
an agency of the United States Government. Neither the 
United Sta111 Government nor any agency theraof, nor any of 
their employees, nor any of their contractors, subcontractors 
or their amploye11, mak11 any warranty, 11pr111 or implied, 
or assumes any legal liability or responsibility for the 
accuracy, complatanass, or any third party's use or the rasults 
of such use of any information, apparatus, product, or process 
disclosad, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific 
commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, doaa not necessarily 
constitute or imply its endorsement, recommendation, or 
favoring by Iha United Stalls Government or any agency 
thereof or its contractors or subcontractors. The views and 
opinions ol authors 11prassed herein do not necessarily state 
or reflect those of Iha United States Government or any 
agency thereof. 

This report has bean reproduced from Iha bast available copy. 

Ptlnled 1ft ·• UniW SlalN ol A.•ic• 

OlSCUl-2.CHP 11-91) 
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INTRODUCTION - TANK FARM SURVEILLANCE PLANT 

Tank Farm Surveillance was created as a direct result of the 241-T-106 leak 
which occurred in 1973. Prior to this incident, the responsibility for 

waste tank leak detection was shared between Tank Farm Operations and Tank 
Farm Process Control (Engineering). 

Because the 1O6-T 1 eak was quite severe and remained undetected for an 

extended period of time, the Atlantic Richfield Hanford Company (ARCHO), 
who was the contractor at the time, felt the need for the establishment 

of a separate department to have primary responsibility for early leak 
detection. 

In the fall of 1973, a reorganization of the Tank Farm Operations was 

initiated. This reorganization saw the creation of a new department 

called Surveillance and Effluent Monitoring. This new department had 

primary responsibility for early 1 eak detection in underground storage 

tanks, dry well readings, liquid level readings, lateral monitoring, and 
swab riser monitoring. 

The name of the Surveillance and Effluents Department was changed to Tank 
Far~ Surveillance (TFS) in 1974. In April of 1975, an Analysis Unit was 
formed to evaluate the incoming field data for potential leaks in the 
tanks. Other duties of the Analysis Unit include: (1) record and analyze 

underground waste storage tank and associated facilities data; (2) invest­
igate and report all deviations from waste tank and associated facilities 

monitoring data; (3) define the operating and reporting requirements for 

the Computer Automated Surveillance System (CASS); (4) maintain the "Waste 

Tank Status and Leak Detection Criteria Manual 11 (RHO-CD-213); and 

(5) ensure the latest investigation techniques and tools are utilized in 

analysis of surveillance data. The present Analysis Unit consists of a 
Manager, a Surveillance Specialist, and three technicians. 
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Surveillance field data is obtained by TFS Operations. An operations 

group is located in 200 East and West Areas. These groups are comprised 

of a manager and five operators. They are responsible for performing the 

various surveillance monitoring activities, such as waste tank liquid 

level readings, dry well readings, lateral monitoring, and swab riser 
monitoring. 

The Tank Farm Surveil 1 ance Department was merged with Tank Farm Operations 
in May 1978 to f onn a combined Tank Farm Survei 11 ance and Operations 
Department. A 1 so, in October of 1978 the Remote Imagery activity was 
assigned to TFS from Tank Farm Process Control. The Remote Imagery Unit 

provides photographs of the waste storage tank's interior and surface 

condition. Photographs of the tank interior are another valuable tool 

used by TFS for waste tank monitoring and early leak detec-ti on. , 

PURPOSE OF PRESENT OPERATION 

It is the responsibility of Tank Farm Surveillance to: (1) provide for 
the timely collection of underground waste storage tanks and associated 
facilities surveillance data; (2) perform trend analysis, conduct invest­
igations, and make reports on criteria deviations so as to ensure prompt 

detection of possible leaks in storage tanks and associated facilities; 

(3) ensure inmediate response and expediate initiation of corrective 

actions should analysis and investigation indicate a breach of contain­

ment; (4) assume overall responsibility and control of the Computer 

Automated Surveillance (CASS); and (5) establish and maintain a central 

records file for all underground storage tanks and associated facilities. 

HANFORD TANK FARMS 

Since 1944, radioactive wastes from the processing of irradiated uranium 

have been stored as alkaline slurries in underground tanks. Between 1943 

and 1977, 156 tanks were constructed for use, ranging in capacity from 

55,000 ga 11 ons to 1 mil 1 ion ga 11 ons. These tanks are grouped in 15 tank 

farms located in the 200 East and 200 West Areas. The oldest tank farms -
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241-B, C, T, and U - were constructed in 1943-44 concurrently with the 

Bismuth Phosphate Pl ants. The first waste was routed to tank storage in 

December 1944. Additional tanks in separate tank farm locations have been 
constructed, incorporating various design changes and reflecting various 
philosophy changes to accomnodate the wastes. Currently under construction 
are thirteen 1 million gallon tanks. Six of these tanks have been designa­
ted as the 241-AW Farm, and the remaining seven as the 241-AN Tank Farm. 
This will increase the total number of tanks farms to 17, and the total 
number of primary waste tanks to 169 (see Table l 1). 

The basic containment employed in the design of the tanks in the first 

twelve farms was the provision for a reinforced concrete shell with a 
carbon steel liner. During the history of the tank farms, leaks have been 

confirmed in 20 of the existing 169 tanks. Leaks have occurred in nine 
tanks storing aging wastes and in eleven tanks holding non-aging wastes~ 
An improved tank design to provide more protection against possible 
release of radioactive materials to the environment was developed to have 
a double steel liner within the concrete shell, thereby providing an extra 
barrier against rel ease of radi cacti ve 1 iquids, pl us recovery facilities 

for any liquid which might collect in the annular space between the 
liners. (see Figures 1-1 through 4). 

Four basic chemical processing operations were the source of radioactive 
waste so 1 uti ons transferred to underground storage tanks s i nee startup of 
the Hanford site. These were the Bismuth Phosphate (BiP04) Process, 
TriButyl Phosphate (TBP) Process, the Redox Process, and the Purex Process. 

Three of these were chemical separations programs for recovery of pluton­
ium from irradiated reactor fuels. The TBP process was designed for 

recovery of uranium metal waste generated by the BiP04 process. In all 
cases, the aqueous wastes were made alkaline for storage in underground 
steel tanks. 
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TABLE 1-1. Waste Storage 
Tanks at Hanford 

··-------- ····-- -- ·------- --- ·-· · .. ... ... ·····-- .. ........ . ·•·-· .... , ,- ... -. .. . - ..... 
·• •••••---·-•• M .. _ • - 0 0 •• • 

Farm Tanks Farm __ ___ Capacity/Tank (gal) __ . Capacity[Farm (gal} Year Constr. 

A 6 1,000,000 6,000,000 1954-55 

1W 7 1,000.000 7,000,000 1977-79 

AW 6 1,000,000 6,000,000 1978-80 

AX 4 1,000,000 4,000,000 1963-64 

AY 2 1,000.000 2,000,000 1968-70 

AZ 2 1,000,000 2,000,000 1971-77 

B 12 530,000 6,360,000 1943-44 

4 
. I 

55,000 220,000 I BX 12 I 530,000 6,360,000 1946-47 

BY 12 I 750,000 9,000,000 1948-49 ;o 
~ 

:x: 
I 0 
~ C 12 530,000 6,360,000 1943-44 I 

~ 
4 55,000 220,000 I 

N 
w 

s 12 750,000 9,000,000 1950-51 0 

sx 15 1,000,000 15,000,000 1953-54 

SY 3 1,000,000 3,000,000 1974- 77 

T 12 530,000 6,360,000 1943-'44 . 
4 55,000 220,000 I 

I TX 18 750,000 13,500,000 1947-48 
i 

TY 6 750,000 4,500,000 ' 1950-52 I 

u 12 530,000 6,360,000 I 1943-44 i 

4 ·55,000 220,000 t 
. ·-·•·· -·· . __ L __ ___ ___ ___ --·- ····•· -- ·---- -··-·· ___ ...... _. . •· ... --· 
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FIGURE 1-1 (continued) 
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SEATTLE 

FIGURE 1-6. Location of Hanford Reservation 
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FIGURE 1-7. Map of Hanford Reservation 
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HANFORD TANK FARM FACILITIES 
STATUS • or SEPTEMBER 30, 1979 
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FIGURE 1-9. Hanford Tank Farm Facilities 
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CHARTER 
TANK FARM SURVEILLANCE 

Provide for the timely collection of underground waste storage tanks and 
associated facilities surveillance data. Perform trend analysis and . 
reports of criteria deviations for prompt detection of possible leaks in 
storage tanks and associated facilities. Maintain a permanent record of 
all data; document evaluation conclusions, indicate and expedite initiation 
of corrective options should analysis indicate breach of containment. 

In support of the aforementioned functions, planning, coordination and 
controlling of the related programnatic activities and sub-activities will 
be accomplished. 

RESPONSIBILITIES 

l. Co 11 ect sur.veil lance data on underground waste storage tanks and 
associated facilities . 

2. Record and anlayze underground waste storage tank and associated 
f acil i ti es data. 

3. Investigate and report all deviations from waste tank and associated 
facilities monitoring criteria. 

4. Indicate and expedite within the scope of the department, initiation 
of corrective options for containment of radi cacti ve material should 
analysis indicate breach of containment. 

5. Define the operating and reporting requirement$ for the Computerized 
Automated Surveillance System (CASS). 

6. Maintain the "Waste Tank Status and Leak Detection Criteria Manual" 
in a current status. 

7. Ensure that the latest investigative techniques and tools are util­
ized in analysis of surveillance data. 

8. Establish and maintain a comprehensive master records system for 
underground waste storage tanks and associated facilities. 
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9. Coordinate the maintenance, calibration and repair of . assigned 
equipment. 

10. Perform Progranmatiac and Functional special services as directed. 

11. Budget resources, plan activities, and verify performance against 
department and progranmatic milestone~. 
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TESTING EMERGENCY SIGN_ALS 

CRITICALITY (NUCLEAR EXCURSION) 

Operations, maintenance, and radiation monitoring jointly conduct weekly 

operational tests of the radiation criticality instruments in processing 
p 1 ants and 1 abor ator i es. 

Instrument malfunctions are corrected by the testing crew during the test. 

OUTDOOR SIRENS 

Outdoor sirens are tested on the last Friday of each month between 

11: 30 a.m. and 11: 50 a.m. in 200 East and 200 West Area, except when 
Friday is a Company holiday. 

The 200 West Area Patrol Radio Operator initiates testing by actuating 

each area telephone crash al arm system, announcing a siren test is in 
progress, and instructing those on crash alarm phones to participate 

according to test plan. 

Certain crash alarm phones are close to siren switches, and the person 

answering the phone shall switch the siren on "steady" for a period of 

30 seconds. Any malfunction of the sirens shall be reported to the 

appropriate building superintendent inmediately. 

TELEPHONE CRASH ALARM SYSTEMS 

The 200 Area telephone crash alarm system is tested every Friday between 

11:30 a.m. and 11:50 a.m., except when Friday is a Company holiday. 

The Rockwell residential telephone crash alarm and Hanford Contractor 

Manager I s residential systems are tested on the first Monday of each 

month at approximately 6:00 p.m., excpet when Monday is a Company holiday. 
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EMERGENCY TESTS ANO DRILLS 

A scheule of emergency tests and drills to be conducted in Rockwell 

facilities will be published during January of each year indicating the 
month in which these practices will be conducted. 

PUREX/8-PLANT RADIO COMMUNICATIONS 

Two-way radio conmunications on a set frequency can be established between 
Purex and 8-Plant in the event of an emergency. The radio can be used 
for emergency purposes where outside notifications and he 1 p are require~ 
should telephone conmunication from Purex malfunction or be severed. 
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EVACUATION SUSSES 

Evacuation busses shall be provided to transport plant personnel away 

from work places under the following emergency conditions: 

l. Local disasters such as a nuclear excursion where ilTITledi ate, short 
transport distance is required. 

2. Any disaster where movement of personnel away from the 200 Areas is 
required. 

3. Enemy attack - take personnel to best available cover or transport to 
1100 Area bus lot if time allows. 

RESPONSIBILITIES - BUS DRIVERS 

Bus drivers shall start and warm up the i r busses once each week; inspect 
bus for mechanical defects, complete a Monthly Inspection Report, and 
forward to the Building Superintendent. Mechanical trouble shall be 
reported ilTITledi ately to the 200 West Garage, 942-2497. Susses needing 
cleaning shall be reported to the Building Superintendent to schedule 

cleaning. 

Each driver shall make a practice run two times per year to maintain 

familiarity with bus operation. Observe all traffic rules such as sig­

nals, stop signs, rail crossings, etc., when returning from practice 

drills. 

A log shall be kept for each bus. Note date of inspection, starting and 
warm up, and practice runs. 

INFORMATION 

Gasoline busses are limited to 75 persons including standees, and 90 per­

sons including standees for diesel busses. 

Busses are stationed throughout the 200 Areas. 
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TANK FARMS EMERGENCY CHAIN OF COMMAND 

RESPONSIBILITY 

The overall responsibility for the protection of per- . 
sonnel and property at the tank farms, shall rest with the 
Manager, Tank Farm Surveillance and Operations, work phone 
2-2005. 

PERSONNEL ACCOUNTING 

Each manager, supervisor, and foreman shall be capable of 
accounting for the personnel directly under his supervision 
to assure that everyone has evacuated the area involved in · 
an emergency. In addition, the possible presence of visit- ; 
ors, i.e., nonassigned personnel, at the time of the inci­
dent shall be ascertained and their whereabouts estab­
lished. All missing (unaccounted) personnel shall be 
reported to the Emergency Director inmediately. 

Telephone Number: Emergency No. 811. 

PLANNING 

Emergency planning will be dev i sed and documented by the . 
Manager, Tank Farm S urve i11 ance and Operations. 

The CHAIN OF COMMAND during an emergency condition 
originating in tank farm facilities shall be as follows: 

1. Action taken from the outset into at least the early 
recovery phase of an emergency shall be coordinated 
and directed by one of the "on duty" personne 1 in the 
fo 11 owi ng order: 

( a\ Supervisor, Tank Farm Operations, work phone 
2-2689, 2-2289, 2-2920. 

' (b\ Supervisor, Tank Farm Support Service, work phone 
2-2820 for the 200 East Area or 2-2284 for the 
200 West Area. 

(c} If the emergency is of serious nature, the super-
visors sha 11 notify the Emergency Di rector, 
Telephone Number: .Emergency No. 811. 

2. If the emergency is of serious nature, the Supervisor 
shall notify and remain in charge unless relieved by 
the Manager, Tank Fann Surveillance and Operations, 
work phone 2-2005. 

2-4 



EVACUATION 

Introduction 

RHO-MA-230 

TANK FARM-EVACUATION 

An emergency evacuation condition is one which results 
from a serious plant incident, a ryatural disaster, or a 
national emergency. Notice of an evacuation will be 
transmitted by the Patrol via the area crash alarm system. 

Emergency Signal 

A steady siren of three or more minutes duration is the 
emergency signal for an evacuation. 

IlllTlediate Action 

1. When notified by Patrol that an emergency exists 
requiring evacuation, the Supervisor shall infonn and 
provide transporation for all personnel working in the 
tank farm areas. Operating un i ts wi 11 be shut down as 
per existing emergency procedures. 

2. All personnel shall respond to the steady siren by 
reporting to the nearest information station. Infor­
mation . stations in the tank farms are the crash a 1 ann 
phones at 241-BY (22651), 244-AR (22593), 241-A 
(22890), 242-A (22289), the Shift Superv isor's office 
at 271-CR (22689), 224-U (22284), 242-S (22920) and 
242-T (22563). 

3. The Supervisor shall instruct all personnel to pro­
ceed to . the evacuation bus, designate one of the crew 
as the bus driver, and instruct the bus driver as to 
the evacuation route. Unless instructed differently, 
the bu sses sh a 11 de 1 i ver the emp 1 oyees to the 1100 
Area Bus Lot, where the busses wi 11 shuttle the em­
ployees to their neighborhoods. Those employees who 
use private vehicles shall proceed to their homes. 

4. Supervisors must account for all personnel under their 
direction as outlined in 11 Personnel Accounting 11 sec­
ti on of Emergency Procedure, "Tank F arr_n Emergency 
Chain of ColllTland" . 

5. When the evacuation results from . causes other than a 
civil defense alert, the bus drivers and employees 
will be directed by ranking management as to the 
proper routes and destinations. 
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BOMB THREAT RESPONSE 
TANK FARMS 

During the last few years, a number of industrial firms, 
schools, government agencies, and contractors have received 
telephone calls warning of a bomb placed in their plants 
or buildings. .Bomb threats have been received on the 
Hanford project. Prompt and effective response in such a 
situation requires an established plan and the implemen­
tation of certain procedures. 

RESPONSE AUTHORITY . 

The·Emergency Action Coordinator. (the Building Superinten­
dent or his delegate} wi 11 be notified of a bomb threat 
directly from the person who receives the call, after that 
erson has re orted it to the Emer enc Officer on 811 
e • - pp. 9- , , Basic mergency an • 

WHAT. TO 00 UPON RECEIVING A BOMB THREAT 

Get all the information possible: 

1. Note exact words of caller. 

2. Ask the message be repeated. 

3. Try to learn exact location of bomb. 

4. Note your impress ions about age, sex, accent, 
speech impediments, intoxication, or other 
mannerisms of caller. 

5. Use the checklist on pg. 28, RHO-MA-111. 

6. Notify the Emergency Officer on 811. This 
automatically advises the Rockwell Emergency 
Director who will immediately be on his way to 
the threat scene. 

7. Give your checklist to your supervisor as 
quickly as p_ossible. If he is not the EAC, he 
shall notify that person ilTITiediately. 

WHAT THE EAC IS TO DO 

A. Obtain record of call from the recipient of the 
threat. a} If the call concerns another building, 
ilTITiediately advise the appropriate Building _ Super­
; ntendent. b} If the ca 11 does not threaten ~ 
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building, consult with the Emergency Director through 
Patrol before taking any action. c) If the call 
threatens this building, assess the credibility and 
nature of the. mess age--then proceed with steps B or C. 

B. If a specific location in this building is threatened: 

1. Decide whether any, a 11 , or a part of the 
threatened building is to be evacuated. If an , 
evacuation is to occur, instruct the affected 
employees to do the following: 

• Secure classi~ied and special 
nuclear materials. ~ 

• Visually check their work stations 
for unusual conditions. 

• Take their perso'nal effects and leave 
all doors open. 

• Leave the building in the most direct route. 

• Report to the pre-determined assembly point which 
is to be at least 200 feet from the building. 

• In the event that a handicapped person is within 
the evacuation area, the EAC will appoint another 
employee to assist in their evacuation. 

2. Upon his arrival at the assembly point the EAC 
will perfonn the following duties: 

• Satisfy himself that all evacuated employees and 
vi stors are at the assernb ly point and are 
accounted for. 

• Establish a tactical corrrnand post in a cleared 
area outside the building. 

• Check evacuees to determine if any of them 
observed anything unusual on their way out. 

• Organize the bomb search program using the 
building floor plans provided for search progress 
check-off. 

, The Emergency Action Coordinator will be the 
controlling authority until he is relieved by the 
Emergency Director. 
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3. If there is to be only a partial evacuation or no 
evacuation at all, decide extent of threat an­
nouncement and what personnel are to be advised. 

4. Request all response personnel at the scene to 
work in a manner which will avoid panic. 

5. Request area patro 1 to 1 og a 11 personne 1 1 eav i ng 
limited area (200E or 200W), and to prevent access 
to threatened bu i 1 ding except for emergency 
response personnel. 

6. If a suspicious object i s located, do not move, 
jar, or touch it or anything attached to it. 
Evacuate further as necessary to remove all 
personnel at least 200 feet away from the object. 

7. Advise the Emergency Director immediately. He 
will notify DOE. They will evaluate object, 
determine its nature and, if necessary, dispose 
of it. 

8. If search effort revea l s no suspicious object, 
building may be re-entered when authorized by the 
Emergency Director. 

C. If no specific location i n this building is threat­
ened, proceed according to Section B above, except the 
scope of search may be 1 ess thorough but wi 11 cover a 
much larger portion of the building. Direct the 
search team to first scan the more vital areas of the 
building and second those areas most accessible. 

MANAGEMENT RESPONSIBILITIES 

A. Update the list of bomb search team members at si x 
month intervals. 

B. Provide a set of floor plans to search teams showing 
both the vital areas of the building and the most 
accessible portions for use in prioritizing and 
recording search efforts. 

C. Provide the best avail able training and equipment for 
search team. 
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TANK FARMS - NUCLEAR EXCURSION 
(Cl"iti ca 1 i ty) 

NUCLEAR EXCURSION 

Introduction 

No possibility of a criticality exists within those 
facilities; therefore, a detailed procedure is not 
needed. Temporary assignments may take personnel into 
other facilities where criticality is possible. The 
following is a brief explanation of the basic course of 
action to be followed. 

Emergency Signal and Immediate Action 

The 11 AH-OO-GAH 11 howlers are the nuclear excursion 
evacuation signal devices, and each one is located in 
the immediate vicinity of a potential nuclear excursion 
site. Personnel hearing a nuclear excursion signal in 
a process facility sha 11 Immediately Run, evacuating 
the · area. They should follow the 1ead of assigned 
personnel to the designated meeting place, keeping at 
least 100 feet from the building at all times. 
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TANK FARMS-FIRE AND/OR EXPLOSION 

FIRE AND/OR EXPLOSION 

Introduction 

Prompt reporting of all fires is essential to fire 
control and extinguishment. Explosions may be the 
cause or result of a fire, or may be totally di ssas­
soci ated. In this procedure, fire and explosion are 
treated simultaneously. 

Fire fighting and rescue of personnel is mainly work 
for professionals trained in techniques and use of 
equipment designed for that purpose. However,- there 
are many things Tank Farm personnel should do before 
and after Fire Protection personnel arrive. 

Fire fighting efforts are not complicated by the threat 
of nuclear excursion since the Tank Farms do not pro­
cess fissionable material in significant quantities or 
concentrations. 

Reporting Fi res 

1. The person discovering a fire shall immediately 
telephone 811, or Fire Protection on 2-2301, and 
activiate the nearest fire alarm pull box. 

After reporting the fire, the person at the scene 
shall notify the Tank Farm Supervisor, phone 
number 2-2689 or 2-2920 for shift or 2-2820 for 
days, 200E Area, 2-2284 for days, 200W Area. 

Individual Responsibility 

1. · Once the fire has been reported, the person at the 
scene should complete emergency shutdown of 
equipment when practical. 

2. Within the limits of good judgement, attempt to 
extinguish the fire using the approved equipment 
provided. 

3. If the fire is in a Radiation Zone, the minimum 
respiratory protection required is a full face 
respirator. 

4. · The pers'on at the scene should be in pas it ion to 
meet and direct firemen to the exact location of 
the fire. 
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Supervisor ' s Respons i bi l i t y 

1. The Supef'.'visor shall evaluate ~he need for 
radiation monitoring assi stance and arrange for 
help if necessary. 

2. If there is a possibility of contamination release 
to the environs, the Supervisor may obtain meteor­
ological information at any time by telephoning 
2-2716. 

3. The Supervisor shall evaluate the physical damage 
to structures and/or equipment. 

A. At the cone 1 usi on of the emergency the Supervisor 
shall organize clean up, waste handling and .repair 
service. 
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TANK FARM - LOSS OF ELECTRICITY 

LOSS OF ELECTRICITY 

11 A11 Farm Complex Introduction 

AZ Tank Farm. The 241-AZ Tank Farm i s fed by distri­
bution line C8L6 from the 251 substat i on.- There is no 
second l i ne or standby power ava i lab l e on an automatic 
switch over basi s for th i s f arm. Power can be back-fed 
from li ne C8L8 manua l ly if necessary. 

A-AX-AY Tank Farm. The 241-A, AX and AY Tank Farms are 
fed by a 13.8 kV di stribution li ne C8L5 from the 251 
substat i on. A second 2. 4 kV li ne E8-L216 from the 
Purex Fac i l i ty prov i des standby power from certain cri­
tical equ i pment i n the tank farms, but has a l imited 
capacity of 300 KW. Current ly, li ne E8-L216 is nor­
mally suppl i ed by li ne CSLS vi a Purex, but automat i ­
cally transfers to li ne C8L8 vi a Purex switchgear i n 
the event of a f ai lure on C8L5. 

A third source of l im i ted power i s ava il ab l e i n the 
event of a tota l fa il ure on both li ne C8LS and C8L8. 
This emergency power i s prov i ded by a 96 KW di esel 
generator and a ~00 KW di ese 1 generator. One or both 
generators wi 11 start automat i ca ll y and automat i c 
swi tch i ng wil l restore power to t<:C A3, MCC A4, MCC AS, 
and MCC A6. Automat ic switch i ng wi ll restore each MCC 
back again when "normal" power has been restored. 

Emergency or standby power can be prov i ded for the A, 
AX, and AZ farms as follows : 

96 KW Di ese l Generator 

• t(;C A4 Coo li ng water pumps 

1 MCC A6 DASC system 

• Emergency li ght i ng 

300 KW Di ese l Generator 

, t(;C A3 Air compressors (l im i ted to two ai r 
co~ressors ) 

, r<:C AS Vent Fi lter Bu i ld i ng (limi ted to one 
exhaust fan ) 

, Emergency li ghting 

2-12 



RHO-MA-230 

Standby Power - - 300 KW Maximum (Requires Manua 1 
Tran sf er) 

· • t-CC A3 Air compressor 
0

(limited to three air 
compressors) 

• t-CC A4 Cooling water pumps 

• MCC AS Vent Filter Building (limited to one 
exhaust fan) 

• t-CC A6 Data Acquisition 
Conditioning System 

and Si gna 1 

• Emergency lighting 

Irrmedi ate Action 

1. The controls for emergency generators are to be set 
for automatic starting at all times. 

2. Generators and auxiliary equipment are inspected 
weekly. 

3. If the 96 KW generator #2 
the manual by-pass water 
condenser cooling coils. 
identified). 

fails to operate, open 
valves to the surface 

(These valves are 

4. If the 300 KW generator #1 fails to operate, start 
diesel-driven air compressor and valve into the 
system. 

5. Call for shift electrician. Contact electrical 
supervisor. 

, 
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LOSS OF ELECTRICITY - TANK FARMS 

SX Farm Introduction 

Normal power is suppli_ed by the Bonneville 'system and 
is fed from the 202-S Building Substation C8S7 through 
line E8Lll5 to 241-SX. Any interruption of this flow 
will activate a red light and horn in the 200W Power 
House. Simultaneously the normal incoming 252 Sub­
station breaker will open to prevent feedback, the emer­
gency steam turbine will be at full speed, breaker 
E8Xl4 will close supplying emergency power through the 
E8Ll42 line to 3-15 KVA transformers feed 480 volts to 
the compressors in the 701 Building, and also 480 volts 
to the vent fans on the north end of the 401 Condenser 
Building. 

A power loss will also trigger a klaxon horn and a red 
light atop the SX farm pump house and trip an a 1 arm on 
the 402-SX Instrument building annunciator alarm 
panel. Also an audible alarm will be recieved in the 
242-S operating gallery. 

Inmediate Action 

1. Upon receipt of alarm, the 242-S operator will 
notify the day Supervisor if the outage occurs on 
days or the shift Supervisor a~ any other time. 

2. Inmediately inspect the annunciator alarm panel in 
the 402-SX Instrument building to isolate the alarm 
signal. 

3. Visually check to see that the compressors and vent 
fan are running on emergency power. 

4. Notify the 200W Power House operator that the 
facility is functioning properly on · emergency 
power. Phone 2-2550. 

5. Stand · by unt i 1 the trouble has been corrected the 
equipment is back on normal power and operating. 

6. Push acknowledge button on the annunciator panel to 
silence buzzer. The klaxon and red light on the 
pump house will be deactivated when system is 
switched back to normal power. 
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LOSS OF ELECTRICITY - TANK FARMS 

SY - Fann Introduction 

Norma l power is supp li ed by the Bonnev i. lle system from 
the existing 13.8 kV line C8-L4. Power is fed to the 
SY tank farm through the 242-S Substat i on. There is no 
second 1 i ne or emergency power ava i 1 ab 1 e on an 
automat ic switch over basi s for this farm. 

Irrmedi ate Act"i on 

Notify TFO supervision immed i ately upon loss of 
power. 

: . Lock out transfer pumps that were operat i ng at the 
.. time of ·shutdown. 

3. Water flush li nes and pumps that were operat i ng. 

4. Notify Rad i at i on Mon i tor i ng that the stack monitor 
·and ai r samp l e equ i pment have been shutdown. 
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LOSS OF WATER- 11 A11 FARM COMPLEX 

A-AX-AY-AZ TANK FARMS 

Introduction 

There are three types of water norm a 11 y used in the 
A-Farm complex. 

1. Raw water used far coaling the Jay compressors and 
supplying water ta the bearing water pits, pit 
flushing systems and to hose connections. 

2. Sanitary water used in the drinking fountain and 
lavatory facilities. 

3. Export water from 201-A tank, used for the 
condensor cooling water system. 

A loss of export water supply will necessitate use of 
the emergency coaling water tower and associated equip­
ment. The system can be operated independently of the 
existing raw water and electrical installations. 

Major equipment consists of the following: 

• A 100 gpm deep we 11 pump located northeas~ of 
241-AX farm. 

• A 150 KW capacity motor-generator and asso­
ciated switch gear and controls for the 
generator, pumps, and cooling tower. Equip­
ment is located in north end of compressor 
building. 

• An induced draft cooling tower capable of 
cooling 800 gpm of condensate from lSOOF · to 
gQOF. 

1 Warm water sump with two 1,000 gpm circulation 
pumps and valving for the deep well pump. 

• Automatic control of all equipment, except the 
deep well pump, is maintained by the vapor 
temperature controllers. 
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B. Inmedi ate Action: Loss of Raw Water 

1. Sanitary water will be used for cooling the 
Joy compressors. A hose wi 11 be connected to 
the cooling water system at the compressors 
and the other end hooked up to the sanitary 
water supply in the Water Treatment Room, 
2707-AX building. Notify supervision inmed i­
ate ly. 

2. All pumping using bearing water must be shut 
down as soon as possible. 

3. Any work being done in the tanks or associated 
pits must come to a logical conclusion and the 
pits closed. 

4. Notify Power operator. 

C. Inmed iate Action: Loss of Sanitary Water 

1. Notify supervision inmediately. 

2. Notify other personnel working in the farms 
that the sanitary water is off. 

D. Inmediate Action: Loss of Both Ra~ and Sanitary 
Water 

1. F o 11 ow steps B and C of this procedure ( except 
step B.l), notify supervision mediately. 

2. Shutdown the Joy compressors and start the 
diesel powered Le Roi compressor and valve it 
into the air supply system. (Air lift_ cir­
cul ators may have to be adjusted for changes 
in air capacity). 

3. Notify Power operator. 

· E. Inmediate Action: Loss of Export Water 

1. When the 201 tank 1 eve l drops to 18 feet an 
al arm will sound in the 202-A center control 
room. If the reason for the drop has not been 
established and the raw water supply to the 
201 tank is insufficient to supply the tank 
farm demands, activate the emergency cooling 
tower inmediately. (Notify Supervision) 

2. Visually check that the following valves in 
the cold water sump are closed: Ejector 
pressure float by-pass, 3-inch makeup water, 
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3-inch stop valve ahead of the float valve in 
the cold water sump, all stop valves in pump 
discharge lines, valves at the cooling tower 
and 8-inch valve · (marked 112) to 16-inch 
header in the . condenser building. 

4. Close the sluice gate in the warm water sump. 

5. Start one lift pump to the cooling tower. 

6. Start the cooling tower fans at low speed. 
Switch to high speed after two minutes. 

7. Start the deep we 11 pu~. Leve 1 in co 1 d water 
sump will be controlled by float valve. 

8. When the co 1 d water sump is fi 11 ed, start one 
circulation pump. 

9. Check that the butterfly valve in the 16-inch 
raw water header in the condenser bu i 1 ding has 
closed. {This valve is controlled by a Mercoid 
switch in the 8-inch header.) 

10. With the temperature differential recorder on 
manual, set the water control valves so that 
200 gpm of water is flowing through each of 
the three operating condensers. {Total flow 
is 600 gpm.) 
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LOSS OF STEAM-A FARM COMPLEX 

INTRO DUCTION 

Uses of steam at the A Farm complex includes: 

1. Steam to AZ Farm tank coils 
2. Steam to AY Farm tank coils 
3. Steam to the seal loop of the 101 and 102-AY tanks 
4. Steam to the heaters in the vessel ventilation 

building. 

The use of steam in the A Farm ventilation system is 
critical. Loss of steam for prolonged periods of time · 
may result in wetting of the HEPA Filters by condensate. 

I t'MEDIATE ACTION 

1. Notify TFO supervision when steam loss occurs. 

2. Close the steam valve in the 702-A building (Filter 
side). 

3. Shut down the main vessel vent system by pushing 
the stop button on the vessel vent fan. 

4. Switch both vessel vent fans to the off position. 

5. Start the standby exhauster per SOP 200.1.15 . 

6. Open all by-pass valves on steam traps in the 
A-AX-AY and AZ steam system a 11 owing condensate to 
flow to the drains. 

Note: Traps are at PRV stations and at all points main 
Tine goes over head. 

RESTCRING TO NORMAL OPERATION 

1. When a 11 condensate has cl eared the 1 i ne and a f u 11 
blow of steam occurs at the trap drain lines, close 
all by-pass valves on the steam traps i.n the 
A-AX-AY and AZ system. 

2. Open the main stream valve in 702-A SLOWLY!! (One 
full turn per minute would be a good guide). When 
the pipe is warm, the valve may be fully open. 

3. Start the vessel vent system as per SOP 200.2.1.1. 
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LOSS OF STEAM - SY FARM 

INTRODUCTION 

The use of steam is critical in SY tank Farm annulus 
and tank ventilation systems. Loss of steam for 
prolonged periods of time may result in damage to the 
HEPA filter by condensate. 

It-NEDIATE ACTION 

1. Notify TFO supervision when steam loss occurs. 

2. Shut down tank ventilation system by placing both 
vessel vent fan switches in the off position. 

3. Close main steam valve in line to the heater. 

4. Shutdown annulus ventilation system and close steam 
line valves to heater. 

5. Open by-pass valves on all steam traps allowing 
condensate to flow to the drains. 

Note: Traps are at PRV stations. 

6 •. Shutrtown all transfers while ventilation systems 
are not operating. 

7. Water flush all lines and pumps that were operating 
at the time of shutdown. 
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LOSS OF AIR - A FARM COMPLEX 

A-AX-AY-AZ TANK FARMS 

Introduction 

Air to the A-AX-AY-AZ Tank Farms is supplied by four 
SO-horsep ower, vertical, single cylinder, piston-type 
Joy compressors loc ated in the Compressor Building, 
241-A-701. Each compressor has a nonnal capacity of 
360 cfm with a discharge pressure of 40 psig. The 
compressors are driven by 440 volts, 3-phase electric 
motors. The four units di scharge into a conman process 
air manifold which, through the air receiver tank, 
supplies both instrument and process air to the tank 
farms. 

Operation of the compressors is automatically con­
trolled by a number of pressure switches and relays. 
Normal header pressure is 35 psi to 40 psi. Should the 
pressure start falling off, the standby compressor will 
start up in order of sequence. A further drop in air 
pressure to 20 psi wi 11 close a pressure -switch and 
sound an alarm in the 241-A-271 Building and also in 
the Dispatchers Office in the 202-A Building. 

In the event of a power outage, a 125 KVA emergency · 
diesel-driven generator will start automatically and 
provide electricity for the air compressors. 

Should both a power outage and emergency generator fail­
ure occur, a portable Le Roi diesel-powered compressor 
parked adjacent to the east end of the Coffl)ressor Build­
ing could be used. This compressor is maintained in 
"ready to run" condition and is piped into the discharge 
air header. Its maximum capacity is 620 cfm so the 
pressure to the fann air lift circulators may have to 
be adjusted. 

Inmedi ate Action 

1. 

2. 

3. 

Upon receipt of an alarm in 241-A-271 or 202-A 
Building the operator _on duty shall notify the 
Shift Supervisor or the 200 East Day Tank Farm 
Supervisor. 

Inspect the f ac i1 i ty ilTITiedi ate ly to determine the 
source of trouble. 

During a power outage, check to see that emergency 
diesel generator is operating properly. If not, 
start manua 11 y. 
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4. If unable to restart compressors, start the por­
table Le Roi compressors immediately. 

5. Adjust air 1 ift circul ators for any changes in air 
capacity. 
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LOSS OF AIR - SANO SX TANK FARMS 

INTRODUCTION 

The 241-SX compressor house is equipped with two 5 HP 
DeVilbi ss piston-type compressors to supply instrument 
air, and two 40 HP Fuller rotary-type compressors to 
supply process air for the Sand SX Tank Farms. 

Instrument air compressors serve the following: 

1. Instrument sheds on: 

~- F.I.C. units on: 

107-SX, 108-SX, 
109-SX, 110-SX, 
111-SX, 112-SX, 
114-SX, 115-SX 
storage tanks. 

A 11 tanks in 
S Farm except 
104-S 

101-SX, 102-SX, 
103-SX, 104-SX, 
1os-sx, 106·-sx 

Process air compressors provide air for air lift 
circulators on the following storage tanks: 

105-SX, 107-SX, · 1oa-sx, 109-SX, 110-SX, 111-SX, 112-SX, 
114-SX, and 115-SX •. 

It should be noted that while process air is provided 
for circul ators on these tanks, not all tanks have air 
lift circulators in operation. 

Both pairs of compressors are alternated in service and 
are equipped wit·h automatic switching devices. Shaul d 
a 11 run 11 compressor fail or shutdown because of over-
1 oad or excessive heat, the 11 standby11 compressor will 
autanati ca lly start. 

When a compressor shuts down, an alarm sounds in the 
242-S Buildi.ng. Inmediate action is necessary, as the 
compressor, which shuts itself off, will not automati­
cally restart, should the running compressor shutdown 
for any reason. 
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The process air pressure operating range in 30 psi to 
35 psi. Should the pressure drop below 24 psi, it will 
trip a relay in the 402-SX instrument building annunci­
ator al arm panel, causing a red light to come on and a 
buzze_r to .sou.nd. The al arm wi 11 be received in the 
operating gallery of 242-S Building. In addition, a 
red light and kl axon mounted on the roof of the 241-SX 
pump house wi 11 be activated and wi 11 remain so until 
the trouble is corrected. 

Ir+1EDIATE ACTION 

1. Upon sound of the low pres sure al arm, the 242-S 
operator will notify TFO supervision inmediately. 

2. The TFO supervisor in charge is responsible for 
dispatching personnel to inspect the 241-SX 
compressor facility and attempt to determine the 
source of trouble. 

3. Restart the compressor if possible. If unable to 
restart the co~ressor notify Maintenance Field 
Services supervisor; 2-2724, and request a portable 
air compressor to be brought to the facility. 

4. If a portable air compressor is needed, hook up the 
unit to the process air or instrument air 
connections provided. 

. 
a. The process air emergency connection- is in the · 

pit at the large air receiver tank. 

b. The instrumen t air connection is inside the 
building on the intake side of the filter. 

RECOVERY 

1. When the process has been restored to normal 
operation, restart the system. 

2. Valve out and shutdown the portable compressor and 
notify maintenance that the portable compressor is 
no longer required at this facility. 
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LOSS OF AIR - SY TANK FARM 

INTRODUCTION 

The 241-SY ·instrument air compressor, located at the 
241-SY instrument shed, supplies instrument air to the 
241-SY Tank Farm. If the 241-SY farm compressor fai 1 s 
the instrument air will be automatically supplied from 
the 242-S instrument air supply system. 

Note: If the 241-SY instrument air compressor shuts 
down it will not sound a 1 ow pressure al arm at 
the 242-S Building. 

It-'MEDIATE ACTION 

1. If the 241-SY instrument air compressor is found to 
be shutdown, the operator will notify TFO super­
visi ~n ~mmediately. 

2. The TFO supervisor is responsible for dispatching 
personnel to inspect the 241-SY instrument air 
compressor and attempt to determine the source of 
trouble. 

3. Restart the compressor if possible. If unable to 
restart the compressor notify Maintenance Personnel 
for repairs. 

4. If instrument air is lost at the SY-Farm and the 
242-S instrument air system, refer to RHO-MA-115 

· Plant Tank Farms, Loss of Air 242-A and 242-S. 
Emergency Procedure. 

Note: 

RECOVERY 

The portable compressor unit will supply air 
to the SY-Fann instruments. 

After the 241-SY instrument air compressor has been 
restored to nonnal operating condition, restart the 
compressor. 
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RADIOACTIVE GASEOUS DISCHARGES-TANK FARMS 

INTRODUCTION 

Gases discharged from the various Tank Farm stacks are 
monitored for radioactivity. Some of the emissions are 
measured and recorded continuously while others are 
monitored by periodic counts of air samples. Labora­
tory measurements are used for final determination and 
record all stack samples. 

Certain actions and notification are required in the 
event of a significant discharge of radioactivity. 

Gaseous Discharge-Radioactivity Level Determination 

First indication that a release of radioactive material 
to the atmosphere may have occurred wi 11 come from a 
monitoring instrument reading on a stack air sample. 

Operating surpervision is to be notified at the first 
indication of an abnonnal reading or alann and will 
proceed to determine actions as outlined in Section C, 
below. 

ACTION REQUIRED 

Supervisor's Responsibilities 

1. Upon receiving an alann, the responsible supervisor 
will immediately notify Radiation Monitoring, then 
proceed to investigate or determine whether the 
alarm was due to high radioactivity or an .instru­
ment malfunciton. 

2. The supervisor will request replacements of the air 
sample and an inmediate count of the sample by 
Radiation Monitoring. 

3. The supervisor will notify the Emergency Officer 
(Phone 811) and his management if the alann is 
found tobe due to a radioactivity level that 
exceeds the levels described in the Section titled 
"Levels of Release and Action Required;" found on 
page 2-33. 

4. The supervisor will initiate an investigation to 
determine the source of radioactive emissions. 

5. The supervisor will keep management and the Emer­
gency Di rector inf onned throughout the progress of 
his investigations. He wil 1 consult with manage­
ment upon the course of action to resolve the 
problem. He will prepare a written report of the 
investigation and findings. 
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Rad i at i on Monitoring Respons ibili ties 

Rad i at i on Mon itor i ng wi ll prov ide assistance by 
changing air samples, counting samples and evaluating 
data. 

Tank Farm Process Engineering 

Operations Support Eng i neering will provi de ass i stance 
as required during the invest igat ion, i so lat i on and 
resolution of problems. 

Management Responsibilities 

1. Tank Farm Operat i ons (TFO ) management wi ll provide 
gu i dance as requ i red during the invest igati on, 
isolat i on and resoluti on of probl ems and mainta in 
contact with the Emergency Di rector. 

2. TFO Management wi ll imp l ement acti vit ies requ ire~ 
of personnel under emergency cond iti ons, subject to 
instruct ions by the Emergency Director . 

3. The Manager, TFO wi ll colTITlun icate all informat ion 
to Departmental Management required under emergency 
cond iti ons. 

Levels of Release and Action Required 

The Rockwe ll Hanford Operati ons Emergency Pl an, 
RHO-AA-111 states that a Group 2 emergency ex i sts when 
an alann is activated and then is verified as an actua l 
re lease of radioacti ve mater i al to the env ironment. 

The fo l lowing descriptions spec ify act ions to be taken 
for var ious levels of release of radioacti ve mater i al . 

Class I 

Defin ition. Da i ly env ironmental discharge exceeds ten 
percent of the release level va lues spec ifi ed in 
Section 5 of Rad i at ion Protection Standards for more 
than 48 hours . 

Action. Not i fy the Emergency Off icer (Phone 811), 
plant, department and funct i on management. Invest igate 
to determine the cause. Document the invest igat ion and 
conc lus i ons. 

Cl ass II 

Definition. Da il y env ironmenta l di scharge exceeds ten 
percent of the release l evel val ues in Secti on 5 of 
Radiation Protection Standards for more than 48 hours . 
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Action. Notify the Emergency Officer {Phone 811), 
plant, department· and function management. Investigate 
to determine the cause. Document the investigation and 
conclusions. · I 

Cl ass I II 

Definition. Environmental 
release level value in 
Protection Standards. 

discharge 
Section 5 

exceeds the 
of Radiation 

Action. Notify the Emergency Officer (Phone 811), 
p 1 ant, department and functi .on management and promptly 
investigate to determine the cause and . corrective 
action. 

Cl ass tv 

Definition. Environmental discharge that exceeds ten 
times the release level values in Section 5 of 
Radiation Protection Standards. 

Action. Notify the Emergency Officer (Phone 811), 
plant, department and function management immediately. 
Investigate promptly to determine the cause and cor­
rective actions. If control cannot be immediately 
established or the discharge has exceeded 100 times the 
release level values, the facility shall be shutdown. 
Document the investigation and conclusions. Take 
positive action to prevent recurrence. 
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RADIOACTIVE LIQUID DISCHARGES - TANK FARMS 

. INTRODUCTION 

Liquids discharged from various Tank Farm sources are 
monitored for radioactivity. Some of the emissions are 
measured by proporti ona 1 samp 1 es wh i 1 e others are mon­
itored by periodic samples. Laboratory measurements 
are used for final determination and record on all 
liquid effluent samples. 

Certain actions ·and notifications are required in the 
event of a significant discharge of radioactivity. 

LIQUID-DISCHARGE RADIOACTIVITY LEVEL DETERMINATION 

First indication of a release of radioactivity may come 
from a monitoring instrument, from a preliminary radi~ 
ation instrument reading on an effluent sample, or from 
a laboratory analysis. 

Operating supervision is to be notified at the first 
indication of an abnormal reading or alarm and will 
proceed to determine actions as outlined in Section C, 
below. 

ACTION REQUIRED 

Supervisor's Responsibilities 

1. Upon receipt of an alarm, abnormal radiation read­
ing, or high laboratory analysis, the responsible 
supervisor wi 11 inmedi ately investigate to deter­
mine validity of the observation of measurement. 

2. The supervisor will notify the Emergency Officer 
{Phone 811) and his management if the alarm or 
radiationreading is found to be due to a radio­
activity level that exceeds the levels described in 
Sec~ion D, below. 

3. The supervisor will inifi ate an investigation to 
determine the source and cause of the radioactive 
emission. 

4. The supervisor will keep management and the Emer­
gency Director informed throughout the progress of 
his investigations. He will consult with manage­
ment upon the course of action to resolve the 
problem. He will prepare a written report of the 
investigation and findings. 
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Radiation Monitor ing Responsibil i ties 

Radiation Monitoring will provide assistance where 
required for taking preliminary radiation readings on 
samples. 

Operations Technical Support 

Operations Technical Support will provide assistance as 
required during the investigat ion, isolation and 
resolution of problems. 

Management Respons ibi l i ties 

1. Tank Farm Operati ons management, Tank Farm Manage­
ment Departme!"t wi 11 provide guidance as required 
during the invest igation, i solation and resoluti on 
of the prob l em and mai nta i n contact with the 
Emergency Director. · 

2. The Tank Farm Operat i ons management will imp lement 
activ i t i es required of personne l under emergency 
condit i ons subject to instruc ti ons by the Emergency 
Di rector. 

3. Tank Farm Operat ions management wi l l corrmun icate 
al l information to departmental management required 
under emergency cond it ions. 

Levels of Re l ease and Acti ons Required 

The Rockwe ll Hanford Operat ions Emergency Pl an, 
RHO-MA-111 states that a Group · 2 emergency exists when 
an al arm is acti vated and then i s verif i ed as an actua l 
release of rad i oac ti ve materia l to the env i ronment. 

The fo l lowing descriptions spec ify act i ons to be taken 
for various level s of release of rad i oactive material . 

'\ 
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Liquid Release Levels to Ponds and/or Ditches 

Class I 

Definition. The batch or monitored discharge reaches 
50 percent of the release guide concentration values in 
ARH-220, Radiation Protection Standard No. 5 for two 
successive batches or for eight hours in any effluent 
stream. (Any monitored stream concentration to be 
checked by one 1 ab oratory analysis). 

Action. Notify the Emergency Office (Phone 811). plant 
and department management. Investigate to determine the 
cause. Record the investigation and its conclusions. 

Cl ass II 

Definition. Batch or monitored discharge ranges 50 to 
too percent of the re 1 ease guide concentration va 1 ues 
in ARH-220, Radiation Protection Standard No. 5 for 
four successive batches or for 24 hours in any effluent 
stream. (Any monitored stream concentration to be 
checked by one laboratory analysis). 

Action. Notify the Emergency Officer (Phone 811), 
plant and • department management. Investigateto 
determine the cause. Record the investigation and its 
conclusions. Since continued operation at this efflu­
ent discharge level c·an be cause for shutdown, make 
preparations for an orderly plant shutdown. 

Cl ass II I 

Definition. Batch or monitored discharge exceeds the 
release guide values in ARH-220. Radiation Protection 
Standard No. 5. (Any man itored stream concentration 
should be checked by one laboratory analysis). 

Action. The facility shall be shut down inunediately 
after another sample of the stream has been taken. 
Notify the Emergency Officer (Phone 811), plant, depart­
ment and function management who wTTT notify the U.S. 
Department of Energy (DOE) - Richland Operations Office 
inmediately. Investigate to determine the cause and 
take corrective action. Pos~tive measures to prevent 
recurrence shall be implemented prior to restarting the 
facility. The cause. corrective and preventive measures 
and other pertinent infonnation resulting from the in­
vestigation shall be documented. 
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~!QUID RELEASE .LEVELS TO CRIBS 

Class I 

Definition. Batch or monitored discharge reaches the 
plant standard concentration value for radioactivity 
for 12 hours on monitored stream or an equivalent 
number of batches. (See ARH-16O1, Specification and 
Standards for Tank Farm Operations). (Any monitored 
stream concentration to be checked by one 1 aboratory 
analysis). 

Action. Notify the Emergency Officer (Phone 811) and 
plant management. Investigate to determine thecause. 
Report the investigation and its . conclusions. 

-Class II 

Definition. Batch or monitored discharge ranges 
between one and ten times the standard concentration 
va 1 ue for 72 hours on mon i tared streams or an equiv al­
ent number of batches. (See ARH-16O1, Specifications 
and Standards for Tank Farm Operations ). (Any monitored 
stream ·concentration to be checked by one 1 aboratory 
analysis). 

Action. Notify the Emergency Officer (Phone 811)~ plant 
and department management. Investigate to determine the 
cause. Record the ·investigation and its conclusions. 
Since continued operations at this discharge concentra­
t1on can be cause of shutdown, make preparations for 
recylce or orderly shutdown of the facility. 

Class III 

Definition. Batch or monitored discharge exceeds the 
specifications for the annual discharge of radioactiv­
ity to the respective crib (See ARH-16O1, Specifica­
tions and Standards for Tank Farm Operation). (Any 
monitored stream concentration should be checked by one 
laboratory analysis). 

Act ion. The facility shall be shutdown immediately 
after another sample of the offending stream has been 
taken. Notify the Emergen<!y Officer (Phone 811), 
plant, department and function management who will 
notify DOE-RL immediately. Investigate to determine 
the cause and take corrective action. Positive measu~e 
to prevent recurrence shall be implemented prior to 
restarting the facility. · The cause, corrective and 
preventive measures and other pertinent information 
resulting from the investigation shall be documented. 

2-32 



GENERAL FISSILE LOCATIONS 

RHO-MA-230 

CRITICALITY ANO RADIATION 

Within the tank farms, concentrations of fissionable material in the 
wastes processed through tank fann facilities is very small and consid­
ered safe under all conditions. Nuclear criticality considerations 
are normally not involved in TFS plant operations. 

Within Rockwell Hanford Operations, the 234-5 Plant complex is . presently 
the only area where fissile material is handled an9 stored. A second 
area, when operations resume, wi 11 be the Purex Pl ant. Even though no 
fissile material is stored in Purex at this time, a residual amount is 
still present in old gloveboxes, process equipment, and vessels. Fissile 
material is also present at the Pacific Northwest Laboratory's (Battelle) 
Critical Mass Lab (E-209-E) located near the old semiworks building in 
200 East Area. 

GENERAL RADIATION AREAS 

The radiation areas which TFS Plant personnel will be working in ·include: 

• All designated 200 East and West Area Tank Farms • 
• Regulated Ponds, cribs, ditches 
• Underground radiation areas des i gnating buried piping and swab 

risers. 

CRITICALITY SAFETY PRINCIPLES 

Even though nuclear criticality considerations are not involved with 
TFS Plant operations, it is important to know the basic criticality Safety 
Policy of Rockwell Hanford Operations for fissile material handling. 

The contingency philosophy of Rockwell states criticality prevention 
shall be based on the philosophy that at least two unlikely, independent, 
and concurrent changes (contingencies) in processing (and/or operating) 
conditions are required before a criticality is possible in shielded 
areas. For unshielded areas, criticality prevention shall be based on 
the occurrence of three such changes (contingencies) before a criticality 
is possible. 
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In addition to the contingency · philosophy, additional criticality safety 

criteria apply to all phases of fissil~ material handling throughout 
Rockwell. These criteria are listed below: 

• Criticality prevention provisions of RH0-CD-136 shall be applied 
to all handling, processing, storage, transporting, and shipment 
of fissile material within the responsibility of Rockwell. 

• Establishment of criticality limits shall take into account 
neutron interacti on between systems or individual units (e.g., 

individual fissile material batches, containers, or vessels), 
unless the systems are isolated to the extent ensured by one of 

the criteria referenced in Section 2, page 2 of RH0-MA-136. 

• Where practical, all new design for moderated operations involv­

ing more than 150 grams 239Pu, 233u, 235u, such as washing, 
dissolving, or use of substantial amounts of plastic shall employ 
equipment des i gned to be subcritical for the most reactive con­
centration of fiss i le material up to 450 grams per liter, 

i ncluding interaction of units. 

• Material s with good neutron reflecting or moderating properties 

(for example, water, plastics, or carbon) and combustible mate­

rials shall be kept to a minimum consistent with operational 
requirements i n areas where fissile material operations are 

conducted. 

• Within fissile fac i lities, f i ssile material may be handled, 
stored, processed, or transported only in designated ·areas which 
have been analyzed and are contra 11 ed for er it ica l i ty safety. 

The posting for fissile materials shall be identifiable fran all 
r·egular personnel access points at a distance of at least equal 

to the spacing requirement for other fiss i le material and on the 

blind side of non i solating walls or partitions be~ind which 

fissile materials may be regularly processed or stored. 
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• Fissile materia~ must be properly identified at all ti~es. Label­
ing and identification of fissile material shall be according to 

RH0-CD-28 Revision 1 as written by Nuclear Materials Control. 

• The fissile symbol design shall conform to the requirements of 
American National Standards Institute (ANSI) Standard N. 

12-1-1971, as dJsplayed in Figure 3-1. 
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BASIC FISSILE MATERIAL SYMBOl 

American National Standards. Institute · 

NOTE 1: ALL SHADED AREAS SHALL BE PURPLE AND BACKGROUND SHALL BE YELLOW 
NOTE 2: R - RADIUS OF CENTRAL DISC •.. 
NOTE 3: THE SEGMENTS OF THE CIRCLE MAY INCLUDE THE WORD •FISSILE~ 

AS DESCRIBED IN ANSI Nl2.l-l971 

FIGURE 3-1. Basic Fissile 
Material Symbol 
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CRITICALITY PREVENTION GUIDE RULES 

A set of guide ru1es · for criticality prevention is listed below. The 
rules are for protection and the protection of your fellow workers. KNOW 
THEM AND USE THEM. 

1. FOLLOW PROCEDURES STRICTLY. 

2. NEVER TAKE SHORT CUTS. 

3. NEVER OPERATE ON GUESSWORK OR "HUNCHES". 

4. IF ANY UNUSUAL CONDITIONS OCCUR, STOP WORK AT ONCE AND NOTIFY 
SUPERVISION. . 

5. NEVER MAKE TRANSFERS WITHOUT KNOWING THE CONDITION AND CONTENT OF 
EACH VESSEL INVOLVED. 

6. CAREFULLY CHECK ANALYTICAL RESULTS. COMPARE RESULTS WITH WHAT IS 
ANTICIPATED. 

7. NEVER EXCEED OPERATING LIMITS FOR ACCUMULATION OF FISSILE MATERIAL. 

8. GIVE DETAILED INFORMATION TO SUPERVISION OR TO YOUR RELIEF BEFORE 
TURNOVER. 

9. KEEP ALL RECORDS AND LOGS UP TO DATE. 

10. IF AN INCIDENT SHOULD OCCUR, YOUR BEST PROTECTION IS AN IMMEDIATE 
EVACUATION. 
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Enriched Uranium 

Fission 

Fission Products 

Neutron 

Nuclear Incident 

Nucleus 
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CRITICALITY PREVENTION TERMS 

A series of fissions such that a 
fission reaction initiates a 
succeeding one thus causing the 
reaction to be self-sustaining. 

Uranium which has been processed to 
increase the weight fraction of the 
fissionable 235u atoms. 

A splitting or breaking up of an 
atomic nucleus resulting in the 
release of large amounts of energy. 

Elements formed from the fragments 
of fissioned atomic nuclei. 

An uncharged particle present in 
al~ atomic .nuclei except the 
hydrogen nuc 1 e i. 

An unplanned chain reaction. 

The positively charged central 
portion of an atom that compr.ises 
nearly all of the mass of an atom. 
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CRITICALITY PREVENTION SPECIFICATION 

INTRODUCTION AND UNIFORM LIMITS 

Applicable Locations 

This specification- app.lies to the following Z Plant areas: 216-Z9, 
232-Z, 234-SZ, 234-5ZC, 236-Z, 241-Z, 242-Z, 2736-Z, 291-Z, and _ 224-T 
with the following exceptions: 

1. Rooms ·225 and 131 through 157 of the 234-5 Building are covered by 
ARH-2002 or ARH-MA-170 when issued • . 

2. Rooms 179-C through 191 and the west half of 179-B are covered by 
ARH-16 or ARH-MA-170 when issued. 

The limits in this specification apply unless superseded in specific 
locations by individual specifications. 

Introduction 

This portion contains Criticality Prevention Specifications for areas 
stated in the "Applicable Locations" section above. The limits are given 
in these specifications are based upon: 

1. One gram of plutonium is treated as one gram of 239Pu*. 

2. One gram of 235u is treated as one gram of 239Pu. 

3. One gram of 233u is treated as 10 grams of 239Pu. 

4. One gram of americium is treated as one-fiftieth gram of 239Pu. 

5. Natural or depleted uranium ( 0.72 weight percent 235u) may be 
handled in any quantity. 

6. Isotopes (249cf and 243cm) with minimum critical masses less than 
plutonium require a special specification. 

*Except ,n 216-Z9 where plutonium is considered to consist of 3 weight 
percent 240pu and 97 weight percent 239Pu. 
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Isotopes (237 Np, 240Pu, and · 244cm) with minimum critical 
greater than plutonium may be handled gram for gram as 249Pu. 

masses 
' 

It is to be unde~stood that only the handling, storage, processing, and 
transporting of fissile material covered in a specification is allowed. 
Any action not provided for in a specification may not be performed. 

LIMITS 

General 

• Discrete containers with 15 grams or less of fissile material and 
accumulations of such containers up to a maximum of 150 grams of 
fissile material are permitted with no spacing or location 
requirements imposed. An accumulation is said to exist if two 
or more 15-gram-or-less containers have edge-to-edge spacings of 
less than 25 cm (10 in.). 

• Decontamination so 1 uti on may be brought into any hood or area 
for the purpose of cleaning contaminations but the plutonium 
content in the so 1 uti on sha 11 not exceed 100 grams. Up to 10 
rags with a maximum size of 6 sq. ft. per rag are allowed in any 
hood or area at one time. 

Undetermined Quantities of Plutonium 

Any item containing an undetermined quantity of plutonium, such as a 
waste drum sha 11 be stored, handled, and transported with at 1 east a 
91 cm (3 ft.) spacing from any other quantity of plutonium greater than 
100 grams until the plutonium content is determined. 

Equipment Modifications and Replacement 

All equipment changes shall 
Administrative Procedure No. 
Engineering Manual. 

Viol ati ans 

be governed by ARH-MA-154 Policy E-3, 
2 of the Scientific, Technical, and 

If a criticality prevention specification violation occurs, the 
requirements of ARH-MA-136 Procedure XII shall be followed. 
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Fire Fighting 

All Z P_lant plutonium storage and operating areas are! or.£ category. 
Criticality drains shall be maintained free of debris and free-flowing to 
prevent the accumulation of liquids in hoods: 

H-7A 
HC-7 
HC-6 
HC-227S 
HC-4 
HC-30 
HA-23S 
HC-1 
HC-SB 

236-Z East Cell Access Hoods 
236-Z West Cell Access Hoods 
236-Z 4th, 5th, 6th Floor Column Hoods 
236-Z MT Hoods 3, 5, 6 

Plutonium-Beryllium Systems 

A plutonium-beryllium system shall be considered as moderated by hydrogen 
only (one beryllium atom shall be counted as one hydrogen atom). Pluton­
ium-beryllium systems with Be/Pu atomic ratios >20 shall not be in 
locations that have a limiting plutonium concentration of 20 grams/liter 
or less (i.e., RC cans). 

Inactive Glove Boxes and Hoods 

The following limits apply to inactive glove boxes and hoods: 

• Criticality Engineering and Analysis shall be informed when a 
glove box is placed in an inactive status. 

• The fissile content shall be known by NOA and the location of 
fissile material if localized. 

Exception: If an NOA of the glove box or hood is not performed, the 
glove box or hood shall be assumed to contain >100 grams 
of Pu. 

• Reasonable effort shall be made to remove accessible fissile 
material prior to declaring the hood or glove box inactive. 
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• While in an inactive status, the only permitted fissil e movement 
is that up to 3 empty containers sl.S liters each may be brought 
into a hood or gl ave box with ~2500 grams fi ssi 1 e material at 
one time for the removal of residual fissile material. An inac­
tive hood or glove box with >2500 grams fissile material shall 
have a special specification written for it before fissile mate­
rial movement is permitted. 

Exception: No CPS controls are necessary if the hood· or glove box 
contains ~15 grams fissile material. 

• If the _inactive hood or glove box contains >100 grams fissile 
material, a 91 cm (3 ft.) mimimum spacing is required between 
the hood or glove box and any fissile mater ial stored near it. 
No spacing is required if the hood or glove box contains slOO 
grams fissile material. 

• If the inactive hood or glove box contains >100 grams of fissile 
material a 46 cm (18 in.) minimum spacing is required between 

the hood or glove box and any fissile material in a transporta­
tion status. No spacing is required if the hood or glove box 
contains sl00 grams fissile material. 

CRITICALITY ALARM AND DOSIMETRY SYSTEMS 

Introduction 

Criticality alarm systems (CAS) and criticality dosimeters are required 

by Department of Energy Manual Chapter 0530 in facilities where fissile 

materials are handled in quantities which could cause a nuclear criti­

cality. The purpose of the CAS is to detect a criticality and signal 

ilTlllediate evacuation. Criticality dosimeters are used to provide post­
incident information on the composition of the radiation field resulting 
from a criticality to allow determination of individual doses. 

Criticality Alarm Systems 

Locations Where a Criticality Alarm System is Required. ACAS is required 
in all fissile facilities. 
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Portable CAS's may only be used for temporary operations where a perman­
ently installed system is unnecessary. Criticality Engineering and 
Analysis (CE&A) and Radiological Engineering approval is required for 
portable CAS use. 

Transport of fissile material outside facilities does not require a CAS. 

Design and Functional Requirements for Criticality Alarm Systems. 

• Detectors shall be designed, located, and adjusted to detect 
radiation (garrrna ray or neutron) resulting fran a crfticality 
which would cause an absorbed dose in soft tissue ~20 rads of 
combined neutron and ganma radiation at an unshielded distance 
of two meters within one minute. Areas of a fissile facility 

which are shielded to protect personnel from receiving more than 

20 rads from a credible criticality originating from behind the 

shielding do not require detector coverage meeting the require­
ments of items 1 through 7. However, means shall be provided to 
detect a criticality in such areas either directly or indirectly. 

• Instrument sensitivity and response shall be such that as a 
result of a radiation transient producing 20 rads as in item 1, 
above, even if occurring over a short a time as one millisecond, 
an evacuation alarm shall be activated with no perceptible delay. 

• The evacuation alarm signal shall be a continuous repeating 

AH-00-GAH producing an overall sound pressure level which is not 
less than 10 decibels above the overall maximum ambient noise 
level, a~d, in any case, not less than 75 decibels at every loca­
tion from which prompt evacuation is essential. A sufficient 
number of alarm signal units ·shall be installed such that these 
requirements are met. 

, The alarm system shall be designed so that the alarm signal 
continues to sound after the radiation level has fallen below 

that required for activation. 
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• Coverage of all areas by two or more detectors is required with 
the concurrent response of two or more of them being necessary 
to initiate the evacuation alarm. 

• Detector malfunction shall be indicated by both visual and 
audible signals. The status of the system shall be constantly 
indicated in a continuously occupied location. 

• Auxiliary battery power supplies shall be utilized for the CAS 
so that monitoring can continue during power 
from normal to aux i 1 i ar y power sha 11 
essentially transient free. 

Criticality Dosimetry System 

outages. Transfers 
be automatic and 

A system for criticality dosimetry is required in any facility in which a 
CAS is required to provide ganma and neutron dose information on indivi­
duals following a criticality. 

Personal dosimeters, fixed station dosimeters, analysis of biological 
samples, and "quick sort" techniques are used at Rockwell Hanford 
Operations (Rockwell) to provide dose information. 

Personal Dosimeters 

All personnel entering facilities in which CAS's are required to wear per­
sonal dosimeters. 

TRAINING AND QUALIFICATION 

Employees must be trained in the prevention and control of criticality 
hazards. Satisfactory completion of the required criticality training is 
a prerequisite for employees prior to their handling fissile material 
within company facilities. A major factor in criticality safety is 
strict adherence to written limits and controls. It is essential that 
the personnel involved understand the bases and the details of these 
limits and controls as they apply to the individual's work assignments. 
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This standard outlines the requirements for criticality safety training, 

qualifi -cation, and documentation of qualifications of personnel. 

Requirements for Fissile Facilities 

Training and Qua 1 if i cation. 

cation program is required 

fissile facilities: 

A criticality safety training and qualifi­

for the following personnel assigned to 

• Fissile material handlers*. 

• Personnel directing the activities of fissile mater ial handlers. 

In addition, design engineers, project engineers, process engineers, fire 

fighters, maintenance personnel, and all others 'assigned to a fissile 

facility or who, within their area of job responsibility could be expected 

to work in a facility, shall receive criticality safety training approp­

riate to the level of involvement and responsibility. Satisfactory com­

pletion of the criticality safety training program is required for all 

personnel who work within a fissile facility. 

Fissile mater ial handlers and personnel directing their activities shall 

receive a phys ical examination prior to employment or assignment. Manage­

ment shall schedule periodic physical examinations for these individuals 

to verify the continued capability of the employee to meet the physical 

requirements of the job. Individuals who have had any seri.ous injury or 

illness shall be cleared by medical examination prior to returning to 

work to attest to the fitness of the employee to perform defined tasks 

safely • 

. Information on meeting medical requirements for fissile mater ial handling 

assignments is shown in Appendix III .F. A 1 though certain prerequisites 

have been established as medical requirements, the physician's judgment 

*See glossary for definition. 
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on the individual's fitness to perform assigned tasks, as described by 

management, is the final decision. The medical requirements for these 

job assignments is dictated entirely by safety. 

Individuals who have not successfully completed formal training shall not 
be allowed to handle fissile mater ial even under the direction of another. 

Individuals who have successfully completed formal training may be 
allowed to ·handle fissile materials as a part of on-the-job training, but 

£.'l.!.l when under the constant direction of a qualified individual. 

Formal training is defined to be that training received in formal 

classroom training sessions on subject material° Hsted in Appendix III.A. 

On-the-job training, an essential part of the overall training program, 
is defined to be that training an individual would receive during actual 
performance (under constant supervision), observations of an operation, 
or dis~ussions with irtmediate management on those points listed in 
Append ix II I. A. 

On-the-job training for those items shown in Appendix III.A shall be 

sufficiently detailed to provide for the proficiency and safety required 
to perform the complete tasks involving fissile mater ial, i.e., the 
over a 11 system function and operation, not just those pl ant operati ans 

controlled by the criticality prevention specification (CPS). 

Only individuals fully qualified as a result of formal and on-the-job 

training or retaining shall be allowed to i ndependent ly handle fissile 
material, perform any function intimately connected with fissile 

material, or direct the activities of those who do. 

Following successful cornpl eti on of the f annal training and on-the-job 

training programs, and receipt of a satisfactory statement of medical 
condition fr001 the Hanford Environmental Health Foundation (HEHF), 
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fissile material handlers and those who supervise them shall be approved 
in writing by their managers to work within the facility. This approval 
shall be entered in their training record. 

The Manager, Criticality Engineering and Analysis (CE&A) shall provide 
the formal training programs suitable for the personnel identified 
above. Imnediate manageers of these personnel shall supplement the 
formal training with on-the-job training as outlined in the appendix. 
Managers of employees to be trained may review training programs. 

Table 3-1 sumnarizes the general subjects requiring formal and on-the-job 
training for the categories of pers onne 1 i nvo 1 ved and the frequency for 
requalification and retraining. 

Training Records. Management Development and Training shall maintain the 
offici al records of criticality safety training and qualification status. 

The Manager, CE&A shall record on the employees training record the 
formal courses taken, subjects covered, and any examination scores. This 
information shall be forwarded to the employee's manager and MD&T. 

The individual conducting the on-the-job training will record information 
concerning such training for each employee. On-the-job training shall be 
documented on the appropriate training record. 

On-the-job training record sheets shall be used for annual on-the-job 
training on emergency procedures and response. Copies of these sheets 
shall be forwarded to MD&T. 

Managers of fi ss i1 e mater i a 1 handlers and those who supervise handlers 
shall mafotain a sumnary of criticality training records for each of 
their employees. A new form shall be used for each two year 
qualification cycle. 
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TABLE 3-1. Training Requlre111ents for fissile Haterlal Hand lers 
amt Those who Supervise f lsslle Haterlal llandlers . ' 

--· ------
Those Who Superv lse 

f lsslle Haler I al fissile Haterlal freq uency of 
Tralnl!!!J SubJects - -----. ·- Handlers llan,11 er s • Regua 11 f ICcJt Ion**' 

Criticality and Its Consequences f f Every two years 

Paranieters Significant to Reacllvlly f F Every two years 
Changes 

Contlngencv Philosophy F F Every two years 

Criticality Prevention Hethods and F F Every two years 
Responslbll ltles 

labeling and Posting Requlre111ents F F Every two years 

[1Per9ency Procedures and Response F-OJT F -OJT Annually 

Appropr late Sec lion of RIIO-HA-136 F F Every two years 

Nounal and Abno111al/lnfrequent OJT OJT Annually 
Operating Procedures; f111P.rgencv 
Action, and Administrative Contrnls 
and Responslbll ltles 

Radloloylcal Safety anti Control, as OJT OJT Every two years 
App II es to Plant Character Is t le s/ 
Spec If lcs 

--·· ----------- ·- -----·- -- --- ----- -------
F Indicates for111al training, OJf Indicates on-the-Job training. The depth of subjec t s covered shall be 

aJ111roprlale f!)f" the 1lltles and responslbllltles of the category of eaiployee . Where for111al and on-the-Job 
tra in ing are listed toget her , fonnal training should preceed the on-the- Job training. 

• Indicates qualification by satisfactory coq>letlon of the prograi11 Is required. Jralnlng records shall be 
111alnta lned by operat Ing or laboratory nianager . 

0 • In addition, retraining Is required whenever performance deflclenctes, such a fal lure to follw written 
operating procedures, failure lo ohse1·ve or respond t o a larms or other Instrument trends Indicating the 
deve lopiRent or equl l)lllenl or process probletas, violation of safety lh1lts, careless handling of radioactive or 
other hazardous •aterlals, etc. Jralnlng •ay be OJI or foraal as deter11.lned by the eaiployee's 11anager . 
Retraining shall be documented In the l'lliployee's training record. Requallflcallon requires COlllp let lon of the 
same requlret11ents as the orig Ina I qua I lflcatlon. 
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Training records shall be maintained for certain other employees assigned 
to or · providing support to fissile facilities. The employee's manager 
shall maintain a sunmary sheet for each employee listing the training 
received for each two year cycle. 

The criticality training records shall be transferred with the employee 
whenever the employee is assigned to another organization within Rockwell 
Hanford Operations (Rockwell). The record copy of all criticality safety 
training shall remain with the MO&T Department. 

Requirements for Isolated and Limited Control Facilities 

Training. Management in these f aci 1 ities is responsible for conducting 
initial training and annual retraining on the following subjects: 

• Classification of the facility and basis for it. 

• Necessary controls, if any, consistent with the facility 
classification. 

• Inventory and labeling requirements, as appropriate. 

Training Records. The ·subjects covered in the annual training session 
and a list of attendees shall be maintained by the facility manager in a 
central location and also transmitted to the Manager, MO&T. 

Training Materials 

The description of formal and on-the-job training received shall be in 
sufficient detail to allow auditing personnel to adequately assess the 
degree of training of the employee. 
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CRITICALITY SAFETY GLOSSARY 

Array - An arrangement of containers. such as tanks, cans. etc. 1 which are 
spaced a fixed minimum distance . from other containers of plutonium 
for nuclear safety purposes. 

Container - A container is a rigid, movable object used primarily for 
contamination control purposes. for packaging. or for containing a 
quant ity of fissile material. The container may be made of plastic. 
cardboard, wood. glass, or metal such as a bottle. waste carton, jar. 
beaker, or drum. It must be capable of confining the contents to the 
shape of the container. An object which is normally considered a 
container may be classified as a non-container . for nuclear safety 
purposes only ff it meets one of the following criteria: 

• An object with the height of the sides s2.5 cm (1 in.) (e.g., 
burning pan, _lid, tray). A group of such objects are classified 
as containers if they are stacked to a height of >2.5 cm. 

• At least 10 percent of the bottom surface area is open (holes or 
screen) and the bottom surf ace is not obstructed for so 1 uti on 
flow. Alternately, if the bottom surface is positioned so that 
free passage of solution from the object cannot be asssured, 
each side of the object shall contain an opening(s) whose area 
is ?:1 sq. in. and ·the center of which is no more than 1 in. 
above the bottom. (A cylindrical object is considered to have 
one side.) In either case, the minimum •individual hole size 
shall be equal to the area of a 1/2 in. diameter hole. Screen 
shall be 16 mesh or larger size. 

• The object is watertight or covered with a watertight lid and 
known to contain no fissile material. 

, The object is stored upside down or on its side so that it 
cannot retain fissile material. (Cartons in sphincters are in 
ths category.) 

• The object is a fixed process vessel, piece of equipment or is 
specifically exempted by the specification. 

ltlhen containers are totally contained inside outer containers, only 
the volume of the outer container need be considered. 

No solution containing >15 grams fissile mater ial shall be in a 
plastic bag unless the liquid is held in an inner container or the 
plastic bag is held in an outer container. Fissile liquid accumu­
lation in glove box gloves shall be limited to no more than 15 grams 
Pu. Liquid detected in a glove can be dumped back into the glove box 
under Unique Procedure 77.16, "Prevention and Handling of Solution in 
Glove Box Gloves", approved by Criticality Engineering and Analysis. 
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Criticality Drain - A·n opening in a hood (glove box) to limit the depth of 
liquid' that can accumulate in the bottom of a hood. THis drain is 
designed to maintain a safe level of solution in a hood during the 
fighting of a fire with water or an accidental release of solution 
from process piping or equipment. 

Criticality Safet~ Representative - An engineer in the Criticality Engine­
erin9 and Ana ysis Section who has been assigned as a representative 
on criticality prevention matters for a facility. His responsibil­
ities include: writing criticality prevention specification, 
performing internal audits and general liaison for criticality 
prevention matters. 

DOE Certificate of Compliance - The license document that states shipping 
containers have met rigid tests by the government for transportation 
of fissile material. 

Encasement Pie - A pipe enclosed in another pipe or similar confining 
container e. g., concrete mold or rigid plastic sleeve) used to 
doubly contain a process line containing a high level of radioactive 
material from its surrounding environment. 

Facility - An entire building or a portion of a building which comprises 
an operating entity, including primary and supporting equipment, that 
is permanently established and physically separate from other 
facilities, such that separation does not depend upon administrative 
control. 

Fixed Eguiement - Equipment which is bolted, welded, or otherwise firmly 
fixed 1n a processing area or whose movement is restricted by design. 

Glove Box - An enclosure having openings fitted with gas-tight gloves by 
means of ·which certain radioactive or other special materials may be 
.handled safely. The box is usually kept under slight negative 
pressure and ventilation is provided through high efficiency filter 
(HEPA filters). 

Hood - A small ventilated enclosure for performing work on process materi­
-als or equipment. Hoods permit visibility (via transparent wa11s or 

windows) and access (via glove ports and air locks) while maintaining 
control of contamination. 

Hydrogen/Plutonium Ratio - The ratio of hydrogen atoms to plutonium atoms 
in a package of plutonium-bearing material. Material with H/Pu s2 is 
considered unmoderated material and material with H/Pu >2 is consid­
ered moderated material, although in some cases the moderated group 
will be subdivided. 
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Table 3-2. Rou~inely Handled Materials in z Plant and the 
H/Pu Ratio Assigned to the Material. 

Mater i a 1 H/Pu Ratio 
Plutonium Metal 2 
Plutonium Oxide 2 
Slag and Crucible Fragments 2 
Plutonium-Aluminum Alloys 2 
Zr Clad Fuel E1P.ment Pieces 2 
Plutonium Fluoride 2 
Incinerator As!'- 10 
Sludge Dried on a Hotplate 20 
Room and Hood Waste fully moderated 
HEPA Filters (any size) fully moderated 
Plutonium Oxalate, damp or dry fully moderated 
Any plutonium item which is damp fully moderated 
or has liquid moisture present 

The Criticality Safety Representative may be ·consulted on any item 
not on the list for which there is any doubt as to its hydrogen to 
plutonium ratio or the item shall be handled, processed, or stored 
using the limits of fully moderated material. 

Inactive Hood or Glove Box - A hood or glove box not covered by an indivi­
dual specification. Specification coverage for such hoods or glove 
boxes is provided by CPS No. 80.1, Section G. 

Isolation Wall - A wall which prevents neutron interaction between two 
arrays. An example is 30 cm (12 in.) of water or 30 cm (12 in.) of 
concrete or the equivalent. 

Loaded Container - A container within a hood or glove box with more than 
15 grams of plutonium. 

Moderator - A mater ial used to slow down neutrons. Coomon moderating 
materials are graphite (carbon), beryllium, heavy water (020), 
water and other hydrogenous materials such as oil, wax, plastic, and 
concrete. 

Movab le Equipment - Equipment normally fixed which is being moved for 
maintenance, disassembly or transfer purposes. 

NDA (Nondestructive Assay) - Measurement techniques used for determining 
quantities and isotope of plutonium (or other radioactive compounds) 
without physically or chemically changing the material being measured. 
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Pallet - A portable platform, usually made of aluminum, used for Z Plant 
for handling, storage, or movement of plutonium buttons or other unit 
mass within the Rr-1: -Fabrication Line Hoods (see drawing H-2-23860). 

Powder Pan - A geometrically favorable container used for the collection 
and transport of plutonium compounds within a process hood. 

Storage - An item is considered to be in storage when it is left unat­
tended. 

Storage Array - An arrangement of storage units. 

Cubicle Storage - A type of storage arrangement which utilizes. a 
partitioned shelf or space for storage of a unit 
mass -~ith a fi-xed spacing between unit masses 
(reference drawings H-2-26286, 26317, 26370, 26422, 
and 26649). 

Pedestal Storage - A storage arrangement which consists of a base 
(long pole) which supports a column of storage 
units with a fixed distance between units 
(reference drawings H-2-26286, 26317, 26370, 
26422, and 26649). 

Storage Location - An area used for storage of fissile material. 

Storage Unit - An enclosure (box, shelf, cabinet, container; etc.) within 
a storage location which has specified limits as to the amount and 
type of fissile material stored there. 

Sump - A pit, tank, or reservoir serving as a drain or receptacle for 
liquid, usually located at the lowest point in the system. 

Transit - A unit mass is said to be in transit if it is out of storage and 
attended by some individual. 

Transition - The movement of material from a hood or storage array into a 
transportation array and vice versa. 

Transportation Array - An array that is being moved by some means of loco­
motion (e.g, individual wagon, cart, car, or truck). 

Unit Mass - A specified mass of fissile material in an easily recognized 
location and contained in a specified volume of containers such as 
the contents of a single can, or a group of containers at one 
location. All containers in a hood shall be considered as part of 
the volume of a unit mass whenever unit mass limits are stated. 
Fixed equipment is not included in unit mass limits. 
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CONTAMINATION CONTROL 

During TFS · plant operations, the two forms of radioactive contamination 

which may be encountered are surf ace and/or airborne contamination. It 

should be noted that it is possible to have surface contamination without 

having airborne contamination. However, it is not usually possible to 
have airborne without the presence of some surface contamination. 

AIRBORNE RADIOACTIVITY ANO CONTROL 

Airborne radioactivity is the presence of radi cacti ve par ti cl es or gases 
in the air. Airborne radioactivity is more difficult to control than 
surface contaminat i on; therefore, steps should be taken to minimize the 

potential for airborne prior to starting any job. The main reason for 

controlling airborne radioactivity is to limit the internal radiation 
exposure that can . result from the inhalation of radioactive material. 
Minute radioactive particles deposited in body tissue can cause severe 
damage to local i zed tissues, and may stay l edged for years in the body 

until natural bodily functions or the radioactive decay process removes · 
the hazard. 

Airborne radioactivity usually results from disturbing loose contamin­

ation present on ·equipment or in a work area. There are several basic 

methods that can be used to minimize the potential airborne radioactiv­

ity. These include the use of containment, ventilation systems (por­
table or permanent), and decontamination of equipment or work area are 

the most conman. 

At Rockwell Hanford Operations, the following concentration guides are 
used when evaluating the need for respiratory protection. 

Type of Radioactivity 

Alpha Emitters 

Beta-Ganma Emitters 

Concentration uci/cc of Air 
2 X 10-12 

1 X 10-g 

Respiratory protective equipment is required in the following 

circumstances: 
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• When airborne radioactivity concentrations exceed the limits 

stated above for alpha or beta-gamna, or when, in the judgment 
of Radiation Monitoring, conditions are such that airborne 
radioactivity concentrations may exceed the limits for alpha or 
beta-ganma emitters. 

• When uncontained loose contamination 
accessible to personnel exceeds 2,000 
20,000 dpm/100 cm2 beta-ganma activity. 

on surfaces readily 
dpm/100 cm2 alpha or 

• During operations on contaminated surfaces which may cause or 
have been known to cause airborne radioactivity such as grinding, 
welding and flame-cutting, steam-cl ea_ning, 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 percent of the limits of 2 x 10-12 uci/cc (alpha) or 
l x 10-g uci/cc (B-G) (integrated exposure of 10 MPC-hours in 

a 7 day period). 

• In any area posted as an "AIRBORNE RADIOACTIVITY". 

• When contaminated systems ar_e opened and no containment is 

provided, respiratory protection is used until RM verifies by 
air sampling that radioactivity does not and will not exceed the 
guideline limits. 

The full-faced respirator with tested HEPA filter(s) is the most conmonly 
used respiratory protection at Hanford. The theoretical efficiency of 

this respirator for removing airborne particles is greater than 99 per­
cent. However, the actual efficiency is based on how well the respirator 

fits the face. These respirators are to be used when it is anticipated 
that the airborne activity may exceed the limits for alpha or beta-gamna 

activity and/or facial contamination could occur. They are authorized 
for use in areas where airborne radioactivity is less than 20 times the 
concentrations for alpha and beta-garrma emitters. Table 3-2 contains a 
surrmary of appropriate respiratory protective devices required. 
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Type of 
Radioactivity 

Plutonium 

Fis s ion products 

Iodine 

Noble gases 

TABLE 3-3 . Respiratory Protective Devices Required for 
Given Concentrations of Airborne Radioactivity 

Type of Re~piratory Protective 
Device Required 

a. None required 

Li • full - face respirator (filtered) 

c. Supplied air respirator 

a. None required· 

b. Full - face respirator (filtP.red) 

c. Supplied air respirator 

a. None required 

b. Full - face respirator (charcoal filtered) 

c. · Supplied air respirator 

Controls t.o be specified by Environmental 
and Occupational Safety 

Concentration Guide Limit 
in ~Ct/cc of Air 

up to 2 x 10- ll 

2 x lo- 12 to 4 x 10- 11 

above 4 x 10- ll 

up to 1 x 10-9 

1 x 10-9 to 2 x 10-8 

above 2 x 10-8 

up to 8 x -10- lO 

8 X 10-lO to 1 X 10-9 

above 1 x 10 -9 

No limit specified 
(control led by external 
exposure) 
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Each individual shall check the fit of. his mask to insure a proper seal 
with the face before entering a controlled area requiring its use. Pro­

per seal with the face requires that the individual be clean shaven in 
the area of fit and only special types of glasses shall be worn, if 
required. When a proper seal cannot be made or maintained, the indi­
vidual shall not enter the controlled area. 

If airborne radioactivity concentrations exceed 20 times the stated 

limits, air supplied respirators shall be worn. Excep~ during emergency 
conditions, personnel shall not enter areas in wh i ch airborne radio­
activity concentrations exceed l,000 times the stated limits without 
prior approval of the Manager, Environmental and Occupational Safety. 

Certain TFS jobs may require air sampling by Radiation Monitoring while 

work is in progress. RHO-MA-220 (Radiological Controls) states contin­
uous monitoring and sampling for airborne particulate radioactivity shall 
be used in any area where personnel have a high potential for exposure to 

airborne activity due to radiological conditions of the area of specific 
operations being conducted in the area. When personnel are working 
inside temporary enclosures, such as greenhouses, and using respiratory 

protective equipment, Radiation Monitoring shall continuously sample the 
air within the enclosure while the enclosure is occupied. These samples 
wi 11 be used to determine _if workers have been exposed to concentration 
of radioactive material which exceed the protection factor provided by 
the respiratory protective equipment. 

Most facility plants are equipped with constant air monitors (CAMS) for 

the early detection of airbor.ne activity. While the TFS Plant Operations 

does not normally require the use of CAM 1 s, TFS personnel should be aware 
of the requirements for response to an area air monitor alarm. The 
requirements are: 

• All personnel who are not wearing respiratory equipment when the 
alarm occurs must inmediately leave the area, standby in the 
general vicinity, and obtain a personal survey for cont~~ination. 
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• Radiation Monitoring must be notified. 

• Entry to the area is permitted for personnel who are wearing 
appropriate respiratory protection for th·e purpose of evaluating 
the source of airborne radioactivity or stabilizing it. 

• Personnel who are wearing respiratory protection when an alarm 
occurs may remain in the area to stop operations which might be 
the source of the airborne radioactivity. 

Perso~ne l advertent ly exposed to concentrations of radi cacti vity in the 
air exceeding the limits of 2 x 10-12 uci/cc (aipha) and/or 1 x 10-9 
µci/cc (B-G) without respiratory protective equipment shall receive the 
appropriate bioassay and in-vivo examinations. Furthermore, the same 
evaluations shall be conducted in cases where workers are exposed to 
concentrations of airborne radioactivity which exceed the protective 
factor provided by respiratory protective equipment being worn, times the 
Concentration Guide. 

CONTROLLING SURFACE CONTAMINATION 

Surface contamination must be controlled to minimize unnecessary external 
and internal exposure of personnel to radiation. The primary concern is 
to avoid the internal exposure resulting from the intake of loose radio­
active material by inhalation, ingestion, or skin absorption. The 
following limits shall be applied to determine when controls are required 
for surface contamination: 

Alpha 
Beta-Gamna 

REMOVABLE CONTAMINATION 
20 dpm/ 100 cm2 

200 dpm/ 100 cm2 

TOTAL CONTAMINATION 
Nondetectable 
Nondetectable 

"Removable Contamination" is that radioactive material that can be 
transferred to a smear test paper by rubbing with moderate pressure. 

"Total Contamination" is that radioactive material on a surface as 
measured by a direct survey of the surface. 
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"Nondetectable11 is a quantity of radioactive material which cannot be 
I 

measured using approved methods and instruments with a minimum detection 

capability of either 220 dpm/100 · cm2 alph~, or 600 dpm/100 cm2 beta­
ganma. 

The operational controls for surface contamination that must be adhered 
to are listed below: 

• An area which exceeds or may exceed the above 1 imi ts sha 11 be 
posted and controlled as a Surface Contamination Area. 

• Any item which has surface contamination on its outermost 
surface in excess of the abov~ limits, shall be located in a 
Surface Contamination Area. 

• Entry into Surface Contamination Areas in which the removable 

contamination levels exceed 40,000 dpm/100 cm2 alpha or 

400,000 dpm/100 cm2 beta-ganma will be allowed only for sur­
ve i 11 ance or decontamination un 1 e ss the Manager, Envi ronmenta 1 
and Occupational Safety approves an exception. 

• Smoking, eating, or placing anything in the mouth is not per­
mitted in contaminated areas. Smoking or drinking may be 
permitted by .Radiation Monitoring in designated areas within a 
Surface Contamination Area. No radioactive material may be 

taken into these designated areas an~ a complete full body 

survey is required for all personnel who enter. 

• Survey stations (step-off pads} shall be established at each 

Surface Contamination Area exit point. 

• Survey stations may be established by Radiation Monitoring at 
exits from certain regions within a Surface Contamination Area. 
A contamination survey is required at each established survey 
station for personne 1 or equipment moving to the non-contam­

i nated side of the station. 

• Each person entering a Surface Contamination Area shall wear 
protective clothing as specifed in the applicable Radiation Work 

Procedure. 
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• Protective clothing provided for radiation work shall not be 
worn in lunchrooms, in areas used as lunchrooms, in other areas 

so designated, and for non-radiation area work. Blue coveralls 
shall be considered the same as personal clothing. 

The most important aspect of contamination control is surveying for per­
sonnel contamination. Surveying for personnel contamination is the 
responsibility of and shall be performed by individuals who are trained 
and qualified. Individuals so qualified are permitted to survey only 
themselves. Radiation Monitoring shall survey all other persons. The 

instructions for using the equipment, the accepta~le limits of contamina­
tion, and the action to be taken if any individual exceeds the limits 
shall be posted at each survey statio~. 

If personnel contamination is detected, Radiation Monitoring shall be 
notified inmediately. Contaminated individuals shall limit their move­
ments as much as possible. Each instance of skin contamination will be 
recorded on a "Personnel Contamination" record card. Decontamination of 

.personnel shall be conducted by or under the direction of Radiation 

Monitoring in accordance with approved procedures. 

ENVIRONMENTAL PROTECTION 

The operation of TFS Plant results in the generation of only minute 
amounts of radioactive waste. What waste is generated is not in an 
effluent (gas or liquid) form, and normally will not pose a hazard to the 
environment. To insure that envi ronmenta 1 protection measures are not 
violated, TFS Plant Operations will be in compliance by observing those 

protective measures already included in our operating SOP and RWP 1 s. 
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RWP 1 s APPLICABLE TO TFS PLANT ASSIGNMENTS 

Waste P.ackaging 

Swab Riser Monitoring 
A Farm Lateral s 
105, 107, 110, 111-SX Laterals 

108, 109, 112, 114, 115-SX 
Laterals 
Monitoring Liquid Levels {FIC's and Manual) 

Dry Well Monitoring 

Neutron Probe 

In-Tank Photography 

Pond Monitoring 
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INDEX TO RADIATION WORK PROCEDURES (RWP) 
TANK FARM SURVEILLANCE 

Tank Farm Operations F-1 
Dry Waste Burial Operations F-4 
Dry Well Readings/Leak Testing Using F-14 
Neutron Source 
In-Tank Photography BP-1 
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ROCKWELL HANFORD OPERATIONS RADIATION WORK PROCEDURE 

TANK FARMS, DIVERSION BOXES, OTHER 
·LIQUID DISPOSAL AREAS AND PLANT 
ROADWAYS WITHIN , 200 EAST AND 
200 WEST AREAS 

Radio1o!ica1 Conditions and Moni­
toring nstructions 

l. The provisions of the General 
Regu1ations Radiation Work 
Procedure (GEN-0) sha11 app1y 
to a11 work performed under 
this procedure. · 

2. High dose rates and a 1 pha-beta 
gamna contamination may be 
expected in pits, vau1ts, 
diversion boxes, and risers. 

3. Contamination and dose rate 
monitoring is required. Qual­
ified personnel are authorized 
to self-survey and may self­
monitor up to 100 mrads/hr. 
Radiation Monitoring wil1 mon­
itor for a11 others. 

4. Radiation Monitoring assis­
tance sha 11 be required: ( a) 
for a11 maintenance work, (b) 
for initia1 survey prior to 
transport of requlated too1s 
and equipment between Radi­
ation Zones, (c) when spread 
of contamination is detected, 
(d) for initial opening of 
diversion box or pit, ·and (e) 
for breaking of potentia11y 
contaminated lines. 

5. A work area and personal sur­
vey shall be made fo11owing 
1iquid level measurements and 
sampling. In 200 West Area 
personal survey must be made 
with both an a1pha and a beta­
gallllla detection instrument. 

6. Sources of radiation in ex­
cess of 100 mR/hr must be ex­
p 1 i cit ly zoned to warn per­
sonnel of such conditions. 

(Cont. next page) 

Description of Work ' 

1. Make inspections from ground 
1eve1. 

2. Perform housekeeping and de­
contamination. 

3. Package and remove contamin­
ated waste and used laundry. 

4. Maintain and operate equipment. 

5. Obtain samples, liquid levels, 
temperature measures, and ra­
diation profiles. 

6 •. Transport tools and equipment 
between Radiation Zones. 
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Protective Apparel 

l. Inspections from ground 
(grade) levels and for rou­
tine housekeeping and oper­
ations of equipment: Cap, one 
pair .of coveralls, canvas 
boots, rubbers, canvas and/or 
surgeons g1oves. 

2. Transport of equipment be­
tween Radiation Zones: Cap, 
one pair of coveralls, rub­
bers, and canvas gloves. 

3. Respiratory protection shall 
be worn where there is a po­
tenti a1 for airborne radio­
activity as determined by 
Radiation Monitoring. The 
extent of such mask require­
ments will be identified as 
possible, at pre-job planning 
meetings. 
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ROCKWELL HANFORD OPERATIONS RADIATION WORK PROCEDURE 

7. This procedure is void if wind 
velocities are excessive when 
weighed against the type · of 
work to be done. As a guide, 
wind speed in excess of 
15 mi 1 es per hour is con­
sidered excessive. 

8. Open diverson boxes or pits 
s ha 11 be covered during pro-
1 onged job de 1 ay or at the 
completion of the job. 

9. A properly completed Onsite 
Radioactive Shipment Record 
(Form 54-6000-079) or a Rou­
tine Onsite Radioactive Ship­
ment Record (Form-A-6000-024 ) 
with a Data Sheet is requir­
ed for transporting requlated 
tools and equipment. 

10. A job briefing session be­
tween Operations .and Radi a­
t ion Monitoring will be con­
ducted in advance of routine 
work to be performed. Work 
having a high radiological 
risk potent i a 1 wi 11 require a 
formal pre-job planning meet­
; ng which wi 11 be parti ci pa­
ted in by Operations, Main­
tenance, and Radiation Moni­
toring Supervision, as well 
as those personnel assigned to 
do the work. Specific protec­
tive clothing and respiratory 
requirements as designated in 
appropr iate Radiation Work 
Procedures will be reviewed. 
Any change f rem these minimum 
cloth i ng requirements which 
are needed as a result of this 
review wi 11 be i dent ifi ed in 
writing as part of pre-job 
planning check list. 

11. The Radiation Monitoring 
supervisor can and shall ter­
minate any Radiation Zone 
work he be 1 i eves wi 11 impair 
radiological safety. 

(Cont. next page) 

· 4.* For work involving potenti­
ally contaminated process 
pi ts or diversion boxes, pump 
moves, sampling, maintenance 
or decontamination: Cap, 
hood, two pair · of cover a 11 s, 
canvas gloves, canvas boots, 
rubbers, and respiratory pro­
tection until radiological 
conditions are evaluated. 
Hoods will be worn if res­
piratory protection is 
required. 
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S.H- Riggers are permitted to wear 
full 1 ength 1 eather gaunt 1 et 
gloves in pl ace of surgical 
gloves and canvas gl aves. 
Use of any other 1 eather 
gloves wil 1 require surgical 
gloves taped to coveralls 
under the leather gloves. 

6. Waterproof gloves shall be 
. worn when hand 1 i ng equipment 
or mater i a 1 where there is a 
potential for encountering 
moisture. Waterproof hand 
protection will be required 
for ~11 work at risers open 
to a tank, and for removal of 
materials or equipment di­
rectly from the risers. 

7. * Hard hats or bump hats may 
be worn in lieu of cloth 
caps where respiratory pro­
tection is not required. 
Crane operators are permit­
ted to wear a bi 11 ed hat in 
lieu of cloth caps or hoods. 

8. H- Crane operators wi 11 be per­
mitted to wear a half mask 
in lieu of full face respir­
atory protection with the 
concurrence of Radiation 
Monitoring. 

(Cont. next page) 
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ROCKWELL HANFORD OPERATIONS RADIATION WORK PROCEDURE 

12. There are no routineJy des­
ignated smoking or drinking 
areas within Tank Farm per­
imeters because of variations 
in job locations and radi­
ation background. Radiation 
Monitoring will designate 
areas where smoking is per­
missible during the course of 
a job. There may be some 
jobs where radiological con­
ditions warrant no smoking 
and the Radiation Monitor 
will appropriately notify 
everyone connected with the 
work. 

13. Prior to the start of work in 
diversion boxes, pump pits, 
or other radiologically high 
risk jobs, construction or 
subcontractor private vehic­
les and equipment must be 
moved from the work 1 ocati on 
or completely contained for 
protection from radioactivity. 
RM will make appropriate noti­
fication and assure compli­
ance. 

9. The respiratory protection 
may be removed if it is de­
termined .by Radiation Mon­
; tori ng that the potent i a 1 
for contamination is insig­
nificant. 

10. Radiation Monitoring will 
prescribe additional pro­
tective clothing and respir­
atory protection to RWP 
listed minimum clothing 
requirements should radio­
logical conditions change. 

11. A reduction in clothing re­
quirements for specific jobs 
may be initiated in the field 
by the Radiation Mon itor with 
the concurrence of Monitoring 
supervision. 
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ROCKWELL HANFORD OPERATIONS RADIATION WORK PROCEDURE 

. 
ROCKWELL DRY WASTE BURIAL GROUNDS 
AND PLANT ROADWAYS WITHIN AND BE­
TWEEN 200 EAST AND 200 WEST AREAS 

Radiolofical Conditions and Moni-
toring nstructions 

I 

l.* The provisions of the General 
Requlations Radiation Work 
Procedure (GEN-0) shall apply 
to all work perfonned under 
this procedure. 

2. High dose rates and alpha or 
beta-ganma contamination may 

· be expected during buri a 1 op­
erations. Contamination and 
dose rate man i tori ng i s 
required. 

3. Waste deposited in burial 
trenches shall be backfilled 
whenever: 
(a) the dose rate at the edge 

of the trench exceeds 100 
mR/hr. 

(b) the adequacy of contain­
ment of radioactive ma­
terial is in doubt, or 

( c) any unweighted, 1 i ght­
wei ght containers have 
been deposited in the 
trench. 

4.* Qualified personnel are au­
thorized to self-survey and 
self-monitor up to 100 
mrads/hr, however, Radiation 
Monitoring assistance is re­
quired when: 
( a) waste is 1 ost or dropped 

in trans it, 
(b) burial of material re­

quires the use of heavy 
mobile equipment. 

5. The extern a 1 surf aces of a 11 
burial containers shall be 
free of any 1 oose contami na­
tion and sha 11 smear 1 ess 
than 500 d/m alpha. 

(Cont. next page) 

Description of Work 

1. Transport packaged dry 
radioactive waste by pickup 
truck from process facilities. 

2. Backfilling and burial trench 
activities. 

3. Inspection and housekeeping 
from ground (grade) level. 

Protective Apparel 

l.* For loading, unloading, and 
operating vehicles: one pair 
of coveralls, cap, gloves and 
rubbers. 

2.*. For backfilling operations: 
one pair of coveralls, cap, 
gloves, and rubbers. 

3.* For inspection and normal 
housekeeping: one pair of 
coveralls, cap, gloves, and 
rubbers. 

4. Hardhats or bump hats may be 
worn in lieu of cloth caps. 

5. Pre-job planning · meetings 
wi 11 be he 1 d for buri a 1 s in 
which there is a relatively 
high risk for contamination 
spread. Requirements for ad­
ditional protective apparel 
and respiratory protection 
and the location where re­
quired will be prescribed by 
Radiation Monitoring at the 
pre-job planning meeting. 

6. Radiation Monitorin~ will 
prescribe additional pro­
tective apparel and respir­
atory protection to RWP 
1 i sted minimum requirements 
should radiological condi­
tions change. 
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Radiological Conditions and Moni­
toring Instructions (Cont.) 

6. A vehicle used to transport 
dry radioactive waste must be 
identified as a Radiation 
Zone. Protective appare 1 
sha 11 be worn to operate the 
vehicle. Release of such ve­
hicles from Radiation Zone 
status must be by Radiation 
Monitoring. 

7. Shipmer.ts will not be left 
unattended in transit. 

8. A copy of this procedure and 
a properly completed Onsite 
Radioactive Shipment Record 
(For 54-6000-079) or a Rou­
tine Onsite Radioactive Ship­
ment Record (Form A-6000-024) 
will accompany all radioactive 
shipments tr ans ported under 
this procedure. 

9. In the event of an accident · 
or spread of contamination 
while transporting waste, 
Operations and Radiation 
Monitoring supervision shall 
be notified immediately. 

200 East Area 

Operations 2-2820 
Radiation Monitoring 2-2526 

200 West Area 

Operations 2-2284 
Radiation Monitoring 2-2731 

10. This permit is not valid for 
retrieval of equipment pl aced 
in burial trenches. 

*Paragraph added or changed. 
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ALL TANK FARM RADIATION ZONES 

Radiological Conditions and · Moni­
toring Instructions 

1. The provisions of RWP GEN-0, 
General Regulations shall ap­
P l y to a 11 war k performed 
under this procedure. 

2. High dose rates as well as 
alpha and beta-ganma contarn­
; nation may be encountered 
1 nsi de any T anlc Farm and at 
dry well locations. 

3. Contarni nation · and dose rate 
monitoring is required. A 
personal survey is required 
when leaving zone. In . 200-W 
personal surveys must be made 
with both an alpha as we 11 as 
a beta-ganm~ detection 
instrument . 

4. This procedure is not valid 
for work involving openings 
or risers open directly to 
the waste storage tanks. 

5. The Am-Be neutron source 
shall be enclosed within a 
sealed stainless steel cap­
sule and contained in a De­
partment of Transportation 
approved moderated cask for 
storage. After daily use, 
the Am-Be source (inside the 
cask) shall be stored i n a 
Radiation Zone. 

6. The cask shall be securely 
attached to or contained in 
the transport vehicle. 

7. Be alert for ganma and neu­
tron dose rates when using 
the Am-Be source. High level 
alpha contamination may be 
present in the event of damage 
to or deterioration of the 
steel capsule. 

(Cont. next page) 
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Description of Work 

1. Take dry well reading 
(radiation profiles) around 
underground radioactive 
storage tanks. 

2. Perform leak tests by 
obtaining neutron measurements 
within Tank Farm test wells. 
This work requires the use of 
an Americium-Beryllium (Am-Be) 
neutron source. 

Protective Apparel 

1. Transport of requl ated equip­
ment between Radiation Zones: 
one pair of coveralls, cap, 
gloves, and rubbers. 

2. For routine dry well read­
ings: one pair of coveralls, 
cap, gloves, canvas boots, and 
rubbers. 

3. Respiratory 
normally not 
dry well 
readings. 

protection will 
be required for 

and test we 11 

4. Radiation Monitoring will 
prescribe additional pro-
tective clothing and res­
piratory protective require- . 
ments to RWP listed minimum 
clothing requirements should 
radiological conditions change. 

5. A reduction in clothing re­
quirements for specific jobs 
may be initiated in the field 
by the Radiation Monitor with 
the concurrence of Radiation 
Monitoring supervision. 

6. Hard hats or bump ha ts may be 
worn in lieu of cloth caps. 
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8. Radiation Monitoring shall 
survey the source capsule and 
moderator after each daily use 
of the source. The survey 
shall include a dose rate 
measurement of both moderator 
and source and a contamination 
(smear) survey of the modera­
tor and source ( a 1 pha-beta­
gamna). 

9. Do not handle or come into 
direct contact with the 
source. Always use the re­
mote handling tool to remove 
and use the source. Radiation 
measurements of the source 
capsule and cask: 

Distance 
Cask@ Contact 
Cask door open, 

source inside 
Source@ Contact 
Source@ 3' 

I Neutron I Ganma 
mrem/hr mR/hr 

I 20 6 
I 

I 60 
40,000 

10 

15 
2,800 

l 

10. Perform personal and area sur­
vey for alpha and beta:-ganma 
f o 11 owing each · use of the 
Am-Be source. Report any de­
tectable contamination of the 
source, cask, personnel, or 
equipment immediately to 
Radiation Monitoring and Tank 
Farm Surveillance supervision. 
If contamination is detected, 

do not move cask and source 
until . released by Radiation 
Monitoring. 

200 East 200 West 
Surveillance 2-2929 2-2151 
Radiation Mon. 2-2526 2-2731 

11. Radiation Monitoring assis­
tance shall be required for: 
( a) a 11 maintenance work, ( b) 
for all release from Radia­
tion Zone status, and (c) 
when any spread of contami na­
tion is detected. 

(Cont. next page) 
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12. A copy of this procedure and a 
properly completed Onsite 
Radioactive Shipment Record 
(Form 54-6000-079) or a Rou­
tine Onsite Radioactive Ship­
ment Record (Form A-6000-024) 
will accompany all radioact­
ive shipments transported 
under this procedure. 

13. Tapes and other data mate­
rials from Ory Well Trucks 
must be surveyed and rel eased 
by Radiation Monitoring. The 
Radiation Release label may be 
substituted if the same infor­
mation is stamped or written 
on the data materials. 
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ROCKWELL FACILITIES 

· Radiological Conditions and Moni­
toring Instructions 

1. The provis ions of the Genera 1 
Regulations and Practices for 
Radiation Work (GEN-O) shall 
apply to all work performed 
under this procedure. 

2. Dose rate 1 eve 1 s of radiation 
must be anticipated in process 
buildings and in Tank Farm 
areas. 

3. Beta-garrma and alpha contam­
ination is present in many 
Radiation Areas. 

4. Radiation Monitoring assis­
tance is required for all 
work perf armed under this 
procedure. . 

5. Notify Radiation Monitor i ng 
at f aci 1 ity where work is to 
be done prior to any entry in 
Rockwell Radiation Areas : 

Purex 2-2678 
East Tank 

Farms 2-2526 
B Pl ant 2-2376 
Redox 2-2468 
West Tank 

Farms 2-2731 
Z Pl ant 2-2564 
T Pl ant 2-2658 

6. A radiological status survey 
by Radiation Monitoring is 
required for all materials 
and equipment removed from 
the Radiation Area. 

7. The contamination potential 
in some areas may requ i re 
spec i al preparation of pho­
tography equipment to prevent 
its contamination. 

(Cont. next page) 

Description 'of Work 

Pacific 
(PNL) 
pictures 
Areas. 

Northwest 
Photographer 

in Rockwell 

Laboratories 
to take 
Radiation 

Protective Apparel 

l. Minimum 
ments: 
a 11 s, 
boots, 

clothing require-
one pair of cover-

cap, gloves, canvas 
and rubbers. 

2. Respiratory protection shall 
be worn wherever there is a 
potential for airborne radio­
activity as determined by 
Radiation Monitoring. 

3. For photo mission in tank 
risers: no personnel outer 
clothing, two pair of cover­
alls, canvas boots, rubbers, 
cap, respiratory protection, 
hood, surgical gloves taped 
at wr i sts to inner cover a 11 s, 
and canvas gloves (or extra 
surgical gloves). 

4. Waterproof gloves shall be 
worn when handling equipment 
or mater i a i where there is a 
potential for encountering 
moisture. 

5. A reduction in clothing 
requirements for specific 
jobs may be intitated in the 
field by the Radiation Moni­
toring with the concurrence 
of Radiation Monitoring 
management. 

6. Radiation Monitoring wi 11 
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prescribe additional pro-
tective clothing and res­
piratory protection to RWP 
listed minimum clothing 
requirements should radio-
logical conditions warrant. 
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8. Radiological controls of photo­
graph ing within underground 
waste tanks shall be as 
follows: 

A. For tanks with an oper­
ating exhauster: 

1. Containment device, 
such as a greenhouse. 

2. ltlater flush or tank 
riser. 

3. Operating air sam­
pler which must be 
continuously checked 
by Radiation Monitor­
; ng. If an upward 
trend is indicated 
by the air sample, 
the photo mission 
wi 11 be terminated 
until air concentra­
tions can be evalua­
ted and/ or stabi 1-
i zed. 

4. Respiratory protec-
tion full face 
mask. 

B. For unvented tanks: 

1. Containment device, 
such as a greenhouse. 

2. ltlater flush of tank · 
riser. 

3. Operating air sam­
pler which must be 
continuously checked 
by Radiation Monitor­
ing. If an upward 
trend is indicated 
by the air sample, 
the photomission 
wi 11 be terminated 
until air concentra­
tions can be evalua­
ted and/or stabil­
ized. 

4. Supplied air respir­
atory protection. 

(Cont. next page) 
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C. Supplied air may be re­
quired in some cases, 
even though a tank is 
vented, if it is neces­
sary to photograph vi a a 
grossly contaminated 
riser. 

9. Only those photographers who 
have a multi purpose dosimeter 
routinely assigned by PNL are 
authorized entry into Rockwell 
Radiation Areas under this 
procedure. 
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INDUSTRIAL SAFETY 

Industri a1 safety is an essential part of our 
standing the fundamentals of accident prevention 
the know1edge of a radio-chemica1 operator. 

Training Course; under­
is basic to rounding out 
The objective of this 

section is to give you a better understanding of the Rockwe11 Hanford 
Operations (Rockwe11) Accident Prevention Program: Who is responsib1e 
for each phase of the program, and the various ways in which accident 
prevention is promoted and practiced at a11 1eve1s within Rockwe11. We . 
wi11 discuss familiar safety rules and various procedures, meetings, 
housekeeping, and protective equipment. Also included, is a brief review 
of basic emergency first-aid with which everyone ought to be familiar. 

POLICY AND RESPONSIBILITY 

It is the po1icy of Rockwe11 that its activities be conducted in such a 
manner as to protect the safety and heal th of a 11 emp 1 oyees, and to pre­
vent 1oss or damage to its facilities. A11 operations will be conducted 
in comp1iance with applicable hea1th and safety requirements of the U. S. 
Department of Energy, and wi11 adhere to generally reco~nized and accepted 

... 
high standards of performance in the areas of occupationa1 hea1th, 
nuclear, radiological ·, i ndustrial and fire safety, and environmental 
protection. 

Safety is considered to be an integral part of a11 Rockwell work at 
Hanford and without exception wi11 be routinely incorporated into a11 
activities. Management expects that a11 Rocwell personnel will accept 
and be constantly aware of their responsibilities in this area. 

This is not to say, however, that Rockwell management has sole respon­
sibility for Industrial Safety. It is necessarily a shared responsibility 
among a management team functioning through its various components to set 
policy, a safety organization occupied exclusively with safety matters in 
an advisory or consulting capacity, and the third or total group of 
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individual employees responsible for themselves and each other. Each 
group in the Industrial Safety program has a well defined role to play, 

the best measurement of which, is the _ record low injury incidence rate 

established over the years of operation as compared with the national 

average and performance of the chemical industry as a whole. Of course, 
we are seldom as good as we would desire to be in this area of industrial 
safety where the ultimate aims for perfection, absence of injury to any 
man and the avoidance of serious incident. So the effort goes on with 
each of the three participating parties conducting its role in the manner 
directed bJ policy. 

Role of Management 

The General Manager is responsible for assuring adherence to the Rockwell 

Hanford Operations safety pol i cy through appropriate managerial delega­

tion, authorization and accountabil i ty, and through personal action as 
required. Program and Functional Directors are respons i ble- for the 

safety of all employees and for the protection from lo$s of all facil­
ities under the ir jurisdiction. They are additionally responsible for 
assuring the compliance of their employees with Rockwell Hanford 
Operations safety policy. 

Role of Health, Safety and Environment 

The Director - Health, Safety and Environment is responsible for supply­

ing technical assistance and advice to management in matters concerning 

the Rockwell Hanford Operations safety program and for supporting and 

i nterpreting Rockwell safety policy. 

The role of Health, Safety and .Environment Department is: 

1. To prov i de counsel on safety practices and facilities with particular 

attention to applicable laws, codes, and standards. 

2. Issue and update the Accident Prevention Standards Manual. This 

manual contains the accident prevention standards, accident preven­

tion bulletins, health bulletins and chemical safety guides. 
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3. Conduct periodi.c safety surveys of facilities and operations to 

' assist in the identification of unsafe conditions and acts and to 

consult with managers on the status of the facility safety program 
and the application of pertinent safety and health standards to 
facility operations. 

4. Participate in safety reviews of plants and plant practices, and in 
the development of corrective measures when required. 

5. Review reports of injuries, property damage, and occupational illness. 
In the measurement area, compile, analyze, and interpret accident 
statistics data in reports to management. 

6. Arrange for third-party services by specialists, including: physi-
cians, industrial hygienists, and psychologists. 

7. Conduct fire protection surveys in accordance with DOE directives. 

8. Conducts surveys as required of activities involving the removal of 
surplus government property with RHO-MA-100, Policy PY 4-301, 11 Excess 

Property Disposal. 11 

9. Conducts periodic industrial hygiene surveys of facilities and oper­

ations either separately or in coordination with safety surveys. 

10. As a p~rt of the survey procedure, the manager, Industrial Hygiene 

and Safety, may periodically require audits of facility adherence to 

a selected standard (e.g., an Accident Prevention Standard. in. 

RHO-MA-221). 

Role of the Employee 

All employees, as a condition of employment, are responsible for perform­
ing their work safely and in compliance with Rockwell Hanford Operations 

procedures, and for assuming an awareness for the safety of their fell ow 

employees. Employees will not undertake a job which they do not under­

stand or for which they are not trained or otherwise qualified. Addi­

tionally, employees are required to: 

1. Observe the DOE safety standards applicable to their work. 
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2. Report promptly to the manager any condition which may lead to a 
violation of these standards. 

3. Respond to warning signals which may be activated in the event of 
fire, radiation, or other possible emergencies. 

4. ·Report emergencies using established procedures. 

The responsibility for supporting the safety programs rests with each 

one of us as employees. This participating role includes following 
instructions, obeying specific rules, complying with procedures, exer­
cising ordinary care in . performing work and encouraging associates to do 
likewise. 

SAFETY PROGRAMS 

It would take a considerable effort to try and list all of the safety 

programs that have been developed and implemented over the years at 

Hanford in order to reduce or eliminate personnel injuries, hazards and 
property loss. We will, however, attempt to familiarize you with some of 
the more basic ones that may have a direct impact on you. 

Executive Safety Committee 

The Executive Safety Conmittee establishes safety policies, approves 
goals and objectives, and measures and evaluates performance ag'ainst such 
goals. 

The meetings are usually held on the first Wednesday of every month. 

Subjects regularly discussed include: fire protection, emergency pre­

paredness, radiation protection, accidental property losses, workman's 
compensation, employee health, and off-the-job safety as well as engine­
ering and morale issues related to industrial safety. 

Safety Review Program 

The Safety Review Program establishes the Rockwell Hanford Operations 
Policy for independent safety reviews which satisfy U. S. Department of 
Energy requirements as stated in Manual Chapter 0530 and 0531 and, where 
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appropriate, the requirements of other Governmental agencies such as the 

Nuclear Regulatory Commission as stated in Title 10 of the Code of Federal 

Regulations. This program assures timely reviews of the functional man­

agement activities directly responsible for safety, the conduct of facil­

ities operations, the design of new or significantly modified facilities 
or processes, and the safety and environmental reports covering opera­
tional activities. 

Safety Review Panel is responsible to the General Manager - Rockwell 
Hanford -Operations for providing guidance to the Safety and Environmental 
Engineering Analysis Department for the implementation of this program, 

periodically reviewing the operation of individual Safety Review Com­

mittees and making recommendations to the General Manager as necessary 
for changes in this policy. 

The Safety Review Corrmittee is responsible for performing a final safety 
overview of facility designs (incJuding Title II designs for capital 
projects) and modifications to these designs, a significant modification 
and cumulative modifications to processes, facility operations, activ­
ities involving radioactive or other hazardous materials, and safety and 

environmental reports. 

During the design processes for major construction projects, the Safety 

Review Corrrnittees review the draft, preliminary, or final Safety Analysis 

Report and its supporting documentation. 

Safety Review Committees 

The following committees have been established for implementatjon of the 

program: 

1. Chemical Processing Safety Committee 

This committee reviews nuclear fuels reprocessing, uranium oxide 
operations, and plutonium operations exclusive of tenant activities. 
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2. Waste Processing Safety Conmittee 

Tt:ais c_onmittee reviews waste fractionization and encapsulation, waste 
concentration operati ens, and associated waste management and mon­
itoring activities surveillance. 

3. Waste Technology Safety Conmittee 

This conmittee reviews the basalt programs, the long-term defense 
waste programs, and the operations associated with these programs. 

4. Packaging and Shipping Safety Committee 

This committee reviews shipping package design and packaging and 
shipping operations for compliance wit~ DOE regulations. 

5. Nuclear Criticality Safety Committee 

This corrmittee provides independent review of the Rockwell Hanford 
Operations Nuclear Criticality Safety Program. 

6. General and Laboratory Facilities Safety Committee 

This . conrnittee reviews Research and Engineering experiments and 
tests. The Californium Multiplier Facility, the Analytical and 
Chemical Standards and Research Laboratories. In addition, this 
conmittee reviews other DOE contractor activities carried on in 
Rockwell facilities, and other facilities and operations not 
specifically to other safety conmittees. 

Medical Program 

Rockwell Hanford Operations provides comprehensive physical examinations 
through Hanford Environmental Health Foundation (HEHF} in compliance with 
Department of Energy (DOE} directives for the purposes of job placement 
and health protection and to encourage good health practices. 

Managers, after notification by Industrial Hygiene and Safety, are 
responsible for scheduling their employees for medical examinations as 
required . by Rockwell policy and procedures. Employees are responsible 
for their attendence at all scheduled and special medical examinations as 
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may be required, and will cooperate fully with medical personnel in the 
I 

performance of such examinations. Pre-employment medical examinations 
are required for all new employees, and final examinations are also 
required for terminating employees. Personnel and Public Relations 
ensures that a 11 terminating and new emp 1 oyees receive a hea 1th exami n­
ation. Periodic and special medical examinations are performed at 
frequencies set forth in management directives. 

PROGR~ OBJECTIVES 

We have seen the ro 1 e that each of the three part i ci pat i ng parties is 
responsible for in the Rockwell Safety program. Now for the program 
itself and the planning of its objectives. They are eight in number and 
may be stated as follows: 

A. To create an atomsphere of respect for the principles of safety. 

B. To establish procedures and practices that minimize risk of accidents. 

C. To maintain a comprehensive effort in training employees to work 
safely. 

D. To encourage all employees to participate actively in the safety 
program. 

E. To maintain clean, healthful and orderly working conditions. 

F. To provide and maintain in good order an adequate supply of safety 
equipment. 

G. To apply proven safety principles to design of facilities and 

equipment. 

H. To comply with laws and standards applicable to industr ial safety 

practices. 

PRINCIPLES AND PRACTICES 

Safety Rules 

Safety rules provide a positive approach to accident prevention by describ­
ing ways to work safely. No individual shall endanger his or her own safety 
or jeopardize the safety of fellow workers by disregarding safety rules. 
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l. Master Safety Rules. These ten broad rules a~e applicable through-out 

Rockwell and include such instructions as reporting of injuries. They are 

posted prominently in every work location for ready reference and as a 
reminder. 

2. Job Site Safety Rules. These are regulations which apply to a speci­

fic work location or portion of a plant, broad in nature but also quite 

specific on local hazards. These rules are posted at the work place. 

3. General Plant Rules. Every employee is issued a copy of Manual 
RHO-MA-119, "General · Plant Rules". This manual contains General Plant 
Rules applicable to all Rockwell employees and provides guidance and 

direction to work towards Rockwell's goals and objectives in a safe and 
effective manner. 

4. Accident Prevention Standards. Manual RHO-MA-221, Volume 1 and 2, 

"Accident Prevention Standards" provides information to assist all levels 

of management at Rockwell to make safety an integral part of the daily 

conduct and job performance of all employees. The manual contains Acci­

dent Prevention · STANDARDS, Accident Prevention BULLETINS, and Chemical 

Safety GUIDES. The STA~DARDS set forth those practices that are manda­
tory throughout Rockwell Hanford Operations to assure uniform application 

of basic and essential safety principles. The BULLETINS and GUIDES are 

advisory in nature, containing information to be applied with good judge­

ment in management 's decisions regarding specific working conditions and 

tasks. Technical assistance in interpreting individual safety standards 

from the manual for application in a job situation is provided by the 

Manager, Industrial Hygiene and Safety. 

5. Specific Job Rules • . Specific job rules are rules for safe conduct 
brought out in the standard operating procedures or pre-job safety plans. 

Where work is performed on some routine .frequency the procedures are in 

place; where a one-shot effort is involved, a pre-job safety analysis is 

preformed and the work is guided accordingly. 
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PROCEDURES 

There are many procedures associated with equipment-oriented or objective­

oriented functions. The former are those which require the operations of 
a single type of equipmentt such as sampling or some mechanical devices 
more conman to the crafts. The 1 atter are those which have a specific 
end objective reached by a series of steps not involving the continual 
use of the same type of equipment for the major portion of work. In this 
category wou 1 d fa 11 a 11 the standard operating procedures and spec i a 1 
operating procedurest into which are marked the· particular safety precau­
tions required to avoid the associated hazards. Frequent review and 
revision of the procedures are made, more often than nott due to · the 
observations and advice of the radio-chemical operators. 

Because of its special nature, there is one protective device that should 
receive particular attention in any training program. We refer to the 
Lock and Tag Procedure. Actually it is considered important enough to be . 
classified as a standard- which places it in the mandatory category. Yet 
it is sometimes overlooked or improperly used. The purpose of lock and 
tag is to prevent the possibility of injury as a result of· the inad­

vertent operation or use of equipment upon which work is being performed. 
The procedure is intended to provide a controlled method for rendering 
inactive any moving equipment, any electrical system, and any piping 

arrangement which carries material considered hazardous because of the 
nature of the material, its temperature or pressure. 

Here is how it's done. The equipment is first rendered inoperable by 
closing supply valves, breaking electrical circuits, removing starting 
mechanisms, or whatever is necessary. The operating group supervisor 

then p 1 aces the requ 1 red red and white tag which says: 11 DANGER - Do not 
Operate" and then a pad 1 ock is used somewhere on the equipment in such a 

manner as to make operation impossible. The key to this padlock is 
retained by operating personnel and no one else. The tag is signed and 
dated by the supervisor, and a short explanation is written on the back. 
This tag is never to be removed except by the operating supervisor or his 
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designated representative. rhe procedure is then duplicated by the 

servicing ·group supervisor, who checks the deactivation and applies his 

own lock-and-tag before repair work begins. The key to this padlock is 

retained by the servicing supervisor. The locks and tags are not removed 

until the equipment is repaired and checked for safe performance. 

The Lock and Tag Procedure is one example of the kind of information 
found in the Rockwell Accident Prevention Standards Manual. 

The Standards, printed on white paper, are mandatory practices on many 
different subjects. The yellow pages in the manual are advisory in 

nature, pointing out hazards and appropriate precautions to avoid acci­
dents. The green sheets in the manual sunmarize pertinent information 
about the health and safety aspects of chemicals. The final section of 

the manual, printed on pink paper, includes industrial health bulletins. 

The most important of these f_our manual sections is the standards. It is 

worthwhile to repeat the mandatory nature of these prescribed practices. 

In addition to the standard on lock and tag, somewhat similar standards 

are in place; to name a few, work in confined spaces, personnel protec­
tive equipment, care and use of tools and equipment, and working with 
railroad cars. There are also administrative directives related to 

safety rules, codes, and fire protection. Altogether, there are more 

requirements and procedures in this first section of the manual that 

apply directly to your work than we could possibly cover in this presen­

tation. This material requires periodic review· in order for an operator 

to remain knowledgeable. 

Another safety practice requires that every job with any significant 
hazards needs to be performed according to an approved written procedure. 

All such routine work is covered by the Standard Operating Procedures 
(SOP). It is characteristic of these SOP• s that any operating hazards 
and the necessary precautions to prevent accidents are included. 
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Whenever you get out an SOP to refresh your memory on an operating 

sequence or to check 'on some other particular point, take the extra min~ 

ute to review the included hazards and precautions as well. A nonroutine 
hazardous job, not covered by the SOP, mu st be done according to a spe­
c i a 11 y written procedure that is discussed with the operator before 
starting the job. Such a procedure is known as a pre-job safety plan. 
This conrnitment to work according to written procedures is firmly estab­
lished in Rockwell. It really doesn 1 t do any ':food to have a written 
procedure though, if the operators have not had _appropriate exposure to 
the information or do not follow it. In accepti.1g an assignment, check 
out tlie details with your manager or working leader. Help establish the 

necessary understandings at the start of a job on how the work is to be 

performed safely. Challenge the omission of a written procedure on any 
assignment involving significant or unusual hazards. Additional details 

on this aspect of accident prevention by pre-job safety planning can be 
learned by studying Accident Prevention Standard Number 2. 

ACCIDENT REPORTING 

An industrial safety practice, stressed for · many years at Hanford, has 
been the prompt reporting of any injured sustained on the job. There are 
a number of important reasons why this practice is so strongly stated. 

Prompt professional treatment of our injured employees has effectively 

limited many adverse consequences of accidents through the years. So, no 
matter how slight an injury, let your manager know and get to the Medical 

Aid Station. Similarly, if you are with another employee who becomes 
disabled on the job, because of injury or illness, call the emergency 

Medical Aid Number (2-2703). An ambulance is also available for trans­
portation to the Medical Aid Station or to the hospital. This course of 
action should be followed in every 11 doubtfu1'1 case. Call for help 
promplty! Seconds could mean the difference between life or death. 
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EMERGENCY MEDICAL AID 

Some accidents require inrnediate basic emergency medical aid. If an 
employee is splashed with a corrosive chemical, it becomes all important 
to get the individual under a safety shower to dilute and remove the 

chemical. There should be no hesitations or inhibitions about taking 
this action or about removing the employee's clothing while under the 

shower. The green light above the shower should 11 signal-go 11 to anyone 
doused by acids, causti cs or other chemicals. The same general adv i ce 

app 1 i es to the eyes as we 11 - move to water fast and f 1 ush for at 1 east 
fifteen minutes. 

The use of water is a 1 so current 1 y the inined i ate treatment of therma 1 

burns. If possible, inmerse the burnt portion of the body in water or 
cover the burn with a wet towel as soon as possible, then head for the 
medical aid stat i on or call for help. 

There are a few other basic emergency medical aid measures that operators 

should be able to perform. Mouth-to-mouth resuscitation i s simple and 

has saved many 1 i ves even when used by amateurs. Here are the steps: 
First, quickly pl ace the victim on his back and clear the throat of any 
foreign matter. Remove food, vomit or mucus with your finger if you have 
to. The air passage must be kept clear. Pull the lower jaw toward you 

to further open the passage. Now, making sure to pinch the victim's nose 
closed, seal your mouth over his and give four quick breaths until his 

chest rises. Then remove your mouth and 1 et the air escape. Be sure· it 

flows freely. Repeat this 20· times per minute, or every three seconds 

until the victim begins breathing for himself. If, for some reason, a 

person•~ heart has stopped, which can be determined by pressing your 

fingers between the neck muscle and the throat and feeling for a pulse, 
his life may be saved by closed heart massage. This is done by placing 

the victim on his back and kneeling by his side. Place the heel of one 
hand on the 1 ower portion of his breastbone and the other hand on top of 
the first. Then press down until the breastbone is depressed from one to 
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F tRE PROTECTION 

INTRODUCTION 

In the mid-195O's, although memory would make it seem more recent than 

that, the General Motors Company transmission plant at Lavonia, Michigan -

a 33-1/2 acre sprawling giant - was completely razed by fire. Six lives 
were lost and unaccounted millions of dollars in damage were suffered, to 
say nothing of the many jobs that were no longer available to employees. 
There were some interesting yet familiar facts unearthed in the investi­
gation that followed. To being with, only the result and the vase damage 
wrecked made it credible. Here was a plant, a single-story structure 

spread over a wide acreage, built of steel and concrete; considered 

essentially fire proof. Yet the near impossible happened. The chain of 

circums~ances were triggered by a spark from a welding torch that fell 
into a trough containing flammable liquids. Located fairly close to the 
ceiling, the ignited inhibitor fed intense heat to the underside of the 
metal deck roof. Acting much the same as a frying pan or a hot griddle 
it was only a matter of minutes before combustibles in the asphalt base 
roof cover were burning. Local attempts were made to try and contain the 
b 1 aze, without success, and it wasn I t unt i1 more than 15 minutes had 
passed before there was enough pre~ence of mind to call the fire depart­

ment. As results proved it was 15 minutes too late. 

More recently and within our own industry, in May 1969 a fire occurred at 

a Rocky Flats plant northwest of Denver, Colorado. This plant, operated 
for the Department of Energy (DOE) produces plutonium part for nuclear 
weapons. 

This complex facility has various types of machinery used in gloveboxes. 
They are -interconnected by enclosed conveyors to facilitate the movement 
of material. The gloveboxes and conveyor enclosures were of a combusti­

ble transparent plastic, and the radiation shielding inside and outside 
the gl oveboxes and conveyors, at the time of the fire, were made of a 

combustible plastic or cellulose laminated material. · 
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The first indication of the fire was by an alann received in the plant's 

fire station from a heat sens i'ng · system which man itors the temperature at 

various locations in the glovebox system. The fire department responded 

promptly, but the presence of dense smoke and large quantities of com­

bustible shielding material made the fire very difficult to fight and 

extinguish. 

The damage to the building and its equipment was extensive with an 

estimated financial loss of $25,000,000. If the fire had breached the 

building, the spread of contamination would probably have caused a very 

serious condition unparalled in history. 

These are only two of many similar stories of industrial fires that occur 

each year, stories that invariably follow the same basic patterns of 

failure in fire prevention or fire protection. It is to these two 

subjects we believe the radio-chemical operator should direct his · 

attention to the training program since the ingredients for a really 

disasterous fire are always present if preventives are neglected or 

protective devices are sorely used. 

The recent fire safety record in chemical separations plants has been 

excellent. On the average, only 15 fires a year occur in these plants 

and usually from a single source, except when accompanied by an explo­

sion. The majority of these fires are brought under control quickly. 

However, a small fire can become an uncontrollable blaze. This alone is 

justification for fire prev~ntion and fire protection measures. 

Recent fire experience is shown in the following table. 

TABLE 4-1. DOE-RL Fire Experience* 

Year Number of Fires Amount of Loss 
1978 
1977 
1976 
1975 
1974 

75 
78 
47 
61 
45 

*Includes all Hanford OOE-RL contractors 

4-19 

$248,658 
3,000 

21,033 
7,945 

10,192 



RHO-MA-230 

FIRE PREVENTION 

Our first 1 i ne of defense, and the one operators have the most contra 1 
over is fire prevention. Let's see what part you play in this aspect of 
safety. 

The Fire Triangle 

There are three e 1 ements that need to be present in order to have and to 
sustain a fire. We first need something to burn a combustible - to have 
fire. Secondly, have something to burn, we then need an ignition source. 
Thirdly, oxygen needs to be present. From our ·· standpoint~ if we can 
control the combustible or control the ignition source, we could control 
and stop fires and explosions. In reality each of us who work in this 
p 1 ant has a triangle as pictured be 1 ow. 

Air 

Full control of either combustibles or ignition sources can stop fires 
from occurring. Full control of either combustibles or ignition sources 
from a practical standpoint is not possible so we must try to control 
both. Saying this another way, it would be unsafe to control one and 
neglect the other because our control, no matter how good, cannot be 
100 percent effective for either combustible or ignition source~. 

The major effort in controlling combustibles involves maintenance of an 
orderly work place. Where an operation involves the use of flarrrnable 
liquids containment of solution and vapors is obviously necessary. When 
a spill or leak occurs, or where inadequate ventilation is supplied in an 
area where paint containing a highly volatile solvent is being applied, 
only the lack of an ignition source prevents a fire. 
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What about i gni ti on sources? Control the ignition sources properly and 

we can prevent fires. The i gn i ti on sources norma 11 y may be thought of as 
vehicles operating in hazardous pl ant areas or perhaps improperly main­

tained explosion proof electrical equipment. The most dangerous ignition 

source in our plant is the cutting and welding torch which is manually 

operated and then only by the use of a welding and cutting permit, except 
in a welding booth. If they are carefully prepared and followed, fires 
will be prevented. In monitoring this work for operations the operators 
may observe that conditions present are other than expected. In such a 
case it would be his duty to stop the work until the question is resolved. 

Housekeeping 

This is a familiar subject. We mentioned it briefly in the preceding 

section in connection with the general area of fire prevention. It bears 

furt her emphasis as an important element of fire prevention in that the 

terms 11 combustible 11 and 11 housekeeping 11 are so ·closely related as to be 

almost synonomous. Housekeeping is ·the maintenance of orderly conditions 
and is a basic factor in fire loss prevention. 

When we get down to specifics much of the orderly arrangement to which we 
refer is not within the province of a chemical operator to control. What 
is however, should be conscientiously practiced. The remainder, although 

it may be a m.aintenance craft or power function, is always subject to 
audit by any of us who has stake in fire prevention. Some of these 

dangerous conditions may be associated with: 

• Packaging Materials 

Most are combustible and readily ignitable by a spark or flame. 
Also, additional fuel to feed a potential fire is provided. 

• Oily Waste 

Clothing, wiping rags, sawdust, lint, etc. should not be left 

lying around. For disposal of all such materials metal contain­
ers with self-closing lids should be used and emptied daily. 
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• Drip Pans 

These pans are used to collect oil drippings from mechanical 
equipment. The pans should be cleaned frequently and the rags 
or waste containing oil should be disposed in metal containers 

with covers. 

• Clean Rags 

Clean rags are ordered in bale amounts. Only mildly hazardous 

they are readily flammable when allowed to become strewn around 

loosely. When removed from the bale they should be stored in an 

orderly fashion and not permitted to contact dirty rags. 

Flanmab.le and Combustible Liquids 

Although not in wide use for chemical separations, the operator does have 

occasional contact with five hazardous liquids and should have a general 

knowledge of their classification. 

A flanmable liquid means any liquid with a flash point below l00°F. By 

flash point we mean the temper-ature at which the liquid gives off vapors 

sufficient to form an ignitable mixture with the air near the surface of 

the liquid. Some examples of flammable liquids are: 

• Gasoline 

• Alcohols 

• Acetone 

• Hexane 
, Paint Thinners {Amercoat, in extensive use has a highly volatile 

sol vent) 

Combustible liquids are those having a flash point at or above l00°F. 

These would include: 

• Tri-butyl pho~phate 
• Petroleum lubricants 
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Storage 

When it is necessary to store flamnable and combustible liquid within a 
facility approved metal cabinets are required. Not more than 60 gallons 

of liquids may be stored in . a storage cabinet and not more than three 
such cabinets may be located in a single fire area, except that in an 
industrial occupancy, additional cabinets may be located in the same fire 
area if the additional cabinet, or group of no more than three cabinets 
is separated from other cabinets or group of cabinets by at least 
100 feet. 

Safety Cans 

Flamnable liquids, to be dispensed in small quantities for routine use, 

shall be kept in safety cans with flash screens intact, painted bright 

red, and the contents plainly marked. The cans are designed for a dual 

function - to re 1 ease i nterna 1 pressure and to arrest flame. Sketches 
shown below illustrate the mechanisms. If the most credible incident 
were to occur - the container with its flammable contents engulfed in 
flames - the spring mounted spout cap would open automatically to allow 
expanding vapors to escape. Liquid contents of the container are pro­
tected from direct contact with an igniter at any time the cap is open by 

a flame arresting principle. 

Two cylinders of perforated metal assembled one within the other are 

threaded into the pouring spouts. The proper amount of metal surface and 

correct air-space serve to dissipate the heat or flame on one side of the 
arrestor while keeping heat to a level lower than the ignition point of 

vapors on the opposite side. 
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Fire Hazards Associated with Chemicals 

Many chemicals can cause fires and explosions or contribute to the 

severity of the fire. Chemicals are sometimes classified according to 
their hazardous properties, such as: ability to cause oxidation of other 
materials, combustibility, reactivity with water or air, instabililty, 
corrosiveness and exp l os i bil i ty. Al though many chemicals possess more 
than one of these hazardous properties it is customery to classify them 
by their predomi nent hazard. The danger of this procedure is that the 
unmentioned hazardous properties may be overlooked. When evaluating a 
particular chemical, it is necessary to refer to chemical dictionaries 
and other sources of information. It should be noted that very often 
this information can be obtained from the container label. 

Concentrated aqueous solutions of inorganic acids include nitric, 
sulfuric, hydrofluric and others that are not in themselves flanmable. 
Their chief hazard lies . in the danger of their coming in contact with 
other i ncompat i b 1 e chemi ca 1 s and/ or .ordinary combu st i b 1 e mater i a 1 s which 

in some cases will be f o 11 owed by fire or exp 1 os ion.· 

In your work p 1 ace one of the most frequent causes of fires has been a 
conman rag wetted with nitric acid. After use for decontamination and 
disposal to a waste container, without thoroughly flushing with water a 
reaction invariably occurs, heat is evolved and the rag ignites 
spontaneously. 

The fundamental causes of spontaneous heating are few, but the conditions 
under which these factors may operate to create a dangerous condition are 

many and varied. In order for spontaneous ignition to occur two condi­

tions are necessary: (1) oxidation of the material must take place, and 
(2) the heat of oxidation must be produced faster than it is dissipated. 

Controlled Burning 

The general precautions which should be practiced when controlled burning, 
particularly within the exclusion area, are very important. The primary 
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hazards associated with contro 11 ed burning are gusty winds and the con­
sistently semi-arid terrain. Controll_ed burning during the high fire­

risk season, June 1 to September 15, shall be minimize~ and evaluated on 
weather conditions. In all cases burning permits must be obtained from 
the Hanford Fire Protec.ti on Department. 

FIRE PROTECTION ENGINEERING 

The field of engineering is concerned with the safeguarding of life and 
property against loss from fire, explosion and related hazards. It is 
concerned with integrated programs involving the design and use of struc­
tures, equipment, processes and system, including the areas of. prevention, 
detection, ala~ms, control and extinguishment, and gives consideration to 
functional, economic and operational factors. If the engineers c0111nitted 

no human errors and the operators were error-free, there would be no need 

for fire protection. In one sense, fire protection is a safeguard for 

human error. Reflecting for a moment, no human errors mean no fire, no 
explosions, no injuries, no fatalities. Enough degree of uncertainty 
exists, despite good performance that one unprotected hazard can nullify 
all the preventive measures built into a plant and possibly make the 
protection worthless. Hence the need for fire protecti on can take many 
and expensive forms. 

Sprinkler Systems 

The automatic sprinkler system is by far the most reliable and efficient 

fire suppression and protection system that has been invested to date. 

On site these systems are used at Z Plant, laboratories, warehouses, 

shops, and offices, etc. For those of you who are assigned where 

sprinklers are installed it will be to your advantage to know and 
understand the effect of spr i nkler operation. In general, sprinkler 
protection is designed and installed to automatically control a pos­
tulated fire and alarm the fire department. It is important for the fire 

department to respond promptly and effectively in order to assure fire 

extinguishment. 
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Portable Fire Extinguishers - Hose Lines 

Fire extinguishers and hose lines are the manual tools provided to fight 
fires. Learn where they are, what to use them on and how they are to be 
used. Fire extinguishers have a short life after they discharge valve is 
opened {13 to 60 seconds), they are naturally most efficient when used at 
the earliest moment upon discovery of the incipient fire. 

The following information explains fire extinguisher use and limitations. 

l. For Class A Fires (Wood, Rubbish. Rags. Etc.) 

Use water or multi purpose powder. The two types of water extin­
guishers are operated by pump handles or by squeezing the handle of 
the can under pressure. The effect of water, of course, is to lower 
the temperature of the burning material as the stream is directed at 
the base of the fire. 

2. For Class B Fires (Flamnable Liquids, Grease, Etc.) 

For Class C Fires (Electrical) 

Use co2, dry chemical or multipurpose powder. Both CO2 and dry 
chemical extinguishers operate in the same way by squeezing a handle 
or turning a wheel. The material should be directed at the base of 
the flame in a sweeping motion. Do not b 1 ast the center sec ti on as 
this in effect will spread flaming liquid. Continue application 
after the flames appear to be extinguished to prevent flare up. When 
using CO2 avoid handling the horn - it gets cold. 

Multipurpose powder is used as described for Class A fires. Caution - Do 
not mix this powder with dry chemicals used only for Band C fires. 

3. For Class D Fires (Combustible Metals) 

Isolation and confinement are required for extinguishment. The best 
application is one that will smother the material. It is very 
important to note that the extinguisher is rated for the metal fire 
in question. The operator who is unfamiliar with the extinguishing 
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techniques and agent used on metal fire should notify the fire department 
and not attempt extinguishment. There are as many things that can be 
done wrong as right and may result in personal injury. · 

4. Hose Lines 

Where hose 1 i nes are provided the operators capabi 1 ity for manua 1 
fire fighting is enhanced greatly. A hose 1 i ne offers an un 1 imi ted 
water supply and is equipped with an adjustible nozzle which improves 
effectiveness and allows the operator to stand at a greater distance 
from the fire. 

5. Fire Extinguisher and Hose Line Training 

Training in the use of .this equipment is offered by the Hanford Fire 
Department and is strongly encouraged. 

6. Fire Extinguisher and Hose Line Maintenance and Inspection 

The Hanford Fire Protection Department annually performs complete 
maintenance of this equipment. It is the responsibility of the com­
ponent occupying the facility to perform monthly inspections and 
identify problems that may develop. Points covered by these inspec-
ti ans are: 
corrosion, 
applicable. 

tags in place, equipment obstruction, physical damage, 
seals in place and gauges reading normally where 

Automatic Signaling Systems 

Increasing use is being made of systems to signal presence of fire in 
remote locations. The systems employ different elements, but all are 
intended to transmit the same information -- the presence of fire. Some 
are responsive to heat or smoke while others detect a diffusion of light 
or other products of combustion. Heat sensitive devices are of two basic 
types: (1) fixed temperature or (2) rate-of-rise. 

The fixed temperature e 1 ement is set to respond to and re 1 ay an a 1 arm 
signal if the temperature reaches a point so0 or 60° above normal. 
Rate-of-rise sensitive elements are designed to operate where temperature 
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increases are more rapid than normal, say 1s 0 per minute. Some heat 
sensitive elements incorporate both features. 

Where greater sensitivity for earlier detection is not desirable either a 
light source for smoke detection or an ionization element to detect by 
products of combustion is used. 

These fire protection devices are complete with annunciator systems and 
provisions for read-outs to spot the exact or relative location of the 
source of incipient fire. Most systems a 1 so inc 1 ude re 1 ay through. an 
alarm box directly to the fire station. 

When you discover a fire, don't he_sitate to turn in an alarm and make 
every effort to extinguish the fire while it is small. If extinguished 

in the first few seconds, only very minor damage is likely to occur. If 

you are successful in extinguishing a fire, the alarm will signal the 
fire department. 

Wh i1 e encouraging emp 1 oyees to take prompt action on fires, they shou 1 d 

not attempt extinguishment if there is danger of injury. There is little 
danger if the fire is still small. 

A successful program in this field is dependent upon two factors: first 
making use of the best possible means of fire prevention and second, 
being prepared to handle a fire should one occur. 

PRE-EMERGENCY FIRE PLANNING 

Being prepared for emergencies is increasingly becoming a vital component 
of facility fire protection. Rockwell has realized this and published 

RHO-MA-111, 11Rockwe 11 Hanford Operations Emergency Pl an. 11 It is the 
responsibility of all operators to be familiar with this plan. Specific 
items of importance are as follows: 

1. Have available all emergency telephone numbers. 
2. Be aware of manual fire alarm box locations. 
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3. Be familiar with evacuati.on procedures. 

4. Assure that local emergency response teams are formed and trained. 
5. Follow facility shutdown procedures. 

Class A Fires 

Class A fires are those that occur in ordinary materials such as wood, 
paper, excelsior, rags, and rubbish. The quenching and cooling effects 
of water or of solutions containing large percentages of water are of 
first importance in extinguishing these fires. Special dry chemical 
agents (multipurpose dry chemical) provide rapid knockdown of t he flames 
and the fonnation of a coating that tends to retard further combustion. 

Class B Fires 

Class B fires are those that occur in the vapor-air mixture over the 

surface of flanmable liquids such as gasoline, oil, grease, paints, and 
thinners. The limiting of air (oxygen) or the combustion inhibiting 
effect is of primary importance on incipient fires of this class. Soli d 
streams of water are likely to spread the fire, but under certain cir­
cumstances water fog nozzles prove effective. Generally, regular dry 
chemical, multipurpose dry chemical, _carbon dioxide, foam, and halogenated 
hydrocarbon agents are used. 

Class C Fires 

Fires that occur in or near electrical equipment were unconducting extin­

quishing agents must be used are called Class C fires. Dry chemical, 
carbon dioxide, compressed gas and vaporizing liquid extinguishing agents 

are suitable. (See NFPA Standard No. 182M, Hazards of Vaporizing Liquid 
Extinquishing Agents.) 

Foam or ·a stream of water should not be used because both are good 

conductors and can expose the operator to a severe shock hazard. Water 

from a very fine spray can sometimes be used on fires in electrical 
equipment, as in transformers, since a spray is a poorer electrical 
conductor than a solid stream of water. 
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Class D Fires 

Fires that occur in combustible metals such as magnesium, titanium, zir­
conium, lithium, and sodium are classified under Class D. Specialized 
techniques, extinguishing agents and extinguishing equipment have been 
developed to control and extinguish fires of this type. Normal extin­
guishing agents generally should not be used on metal fires as there is a 
danger in most cases of increasing the intensity of fire because of a 
chemical reaction between some extinguishing agents and the burning metal. 

PORTABLE FIRE EXTINGUISHERS 

Principles of Use 

Even though the plant may be equipped with automatic sprinklers or other 
means of fire protection, portable fire extinguishers should also be 
available and ready for emergency. "Portable" is appl i ed to manual 
equipment used on -small fires or in the interim between discovery of fire 
and the functioning of automatic equipment or arrival of professional 
fire fighters. 

To be effective portable extinguishers must be: 

1. A rel i able type. 
2. The right type for each class of fire that may occur in the area. 
3. In sufficient quantity to protect against the exposure in the area. 

4. Located where they are readily accessible for inmediate use. 
5. Maintained in perfect operating condition, inspected frequently, 

checked against tampering, and recharged as required. 
6. Operable by area personnel who can find them and use them effectively 

and promptly. 
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The location of the extinguisher 
should be made . conspicuous (Fig­
ure 4-3). For example, if it is 
hung on a large co 1 umn or post, a 
distinguishing red ban can be 
painted around the post. Also, 
1 arge signs can be posted di rec ting 
attention to extinguishers. The 
extinguisher should be kept clean 
and sh~uld not be pai nted in any 
way th at wi 11 camoufl age it or 

obscure lables and mark i ngs on it. 

FIGURE 4-2. Locating Fire Extinguishers 
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Type Class of Fire 
A-U-C-ir-

Water So lull on 
Pump tank X 
Cartridge ar.tu.sted X 
Soda ac Id X 
Stored pressure X 
Loaded stream X b 
Foam X xc 
Wetting agent X 

Carbon Dioxide 

Dr.v Chemical 

Dr y Powder 
{Metal fires) 

L tqueftt!d Gas 

Notes : 

b 
b 
b 

b 
b 
b 
b 
b 

b 

X 
X 
X 

X 
X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

e 

X 

-

TABLE 4-2 . 
Sunn1ary of Fire Extinguisher Characteristics 

CCN~ Total Horizontal In-plant Hydrostatic 
Size ! Wetght Range Ft11 lny Test frequency 

{lb) ( ft) Posslb e 

2't gal 40 lO-~;-f yes (none) 
2't gal 35 30-40 yes 5 
21t gal ! 35 3(1-40 yes 5 

I 2't gal I 40 35-40 yes 5 
21t gal . 40 30-40 yes 5 
2't gal . 35 30-40 yes 5 
Zia gal 40 30-40 yes 5 

! I 5d 21t lb . 12 3-4 l no 
5 lb 20 6-8 I no 5d 

15 lb 48 8-10 i no 5d 

21t lb 7 8-11 yes 12el 
5 lb 12 10-12 yes 121 

10 lb 22 15-20 yes 121 
20 lb 38 20-25 yes 12 t 
30 lb 55 20-25 yes 12 1 

30 lb 55 6-8 I yes 12 

?1t . lb 6 3-5 I yes 12 
I L-----

aHay be operated tntermltten~1y. 
bLfmtted to small ffres, for best results follow up with water. 

Discharge 
Thne 
(sec) 

60a 
60 
60 
60 
60 
90 
60 

. e-1oa 
I e-1oa 

8-1oa 

8-2oa 
8-zoa 

10-z5a 
10-25a 
10-25a 

2ea 

10• 

I 
I 
I 

I 

Class if I-
cation 

-
2-A 
2-A 
2-A 
2-A 
2-A: 1-B 
2-A:4-B 

1-4-8 : t: 
1-4-B:C 
12-8 :C 

1-4-8:C 
4-8:C 
8-8:C 

16-8:C 
20-8:C 

4-8:C 

Cffot satisfactory for fires of water-miscible solvents, such 11s alcohol and aetone, unless foam Is of polar type. 
t\J . s . Dept. of Transportation or Board of Transport C0111ntssloners of Canada may require testing at more frequent Intervals. 
eHodels using factory - sealed disposable (nonreftllable) containers are not subject to hydrostatic testing. 
fModels ustng multipurpose dry chemical are effective on Class A fires. 
gsevera1 different dry powders may be used; their effectiveness depends on material that ts burning. 
httmtted to small ftres. 
1Dry chemical extinguishers wtth sllltnless steel, al111ntnu11, or soldered- brass shells should be tested at 5 year tnlerva1s. 

Source: National Fire Protection Association. 
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FIRE EXTINGUISHMENT AND CONTROL 

QA I. 

Combustib1es 

Fr;;l• z. 

.~ 

Ec1•\. 
Equipment 

Combustible '* 4. 
Metals · 

Extinquishers suitable for Class A fires should be identified 
by a triangle containing the letter 11 A. 11 If colored, the tri­
angle shall be colored green.* 

Extinguishers suitable for Class B fires should be identified 
by a square containing the letter 11 8. 11 If colored, the square 
shall be colored red.* 

Extinguishers suitable for Class C fires should be identified 

by a circle containing the letter 11 C. 11 If colored, the circle 
shall be colored blue.* 

Ext i nguishers suitable for fires involving metals should be 
i dentified by a five-pointed star containing the letter 11 D. 11 

If colored, the star shall be colored yellow.* 

4-34 



RHO-Ml\-230 

Ooeration. Remove locking pin, aim nozzle · at base of 
fire, then squeeze discharge lever. Discharge is con­
trolled by a valve released by squeezing the combin­
ation handle-operating lever. 

Maintenance. Check pressure gauge frequently. When 
recharging, thoroughly clean valve assembly so that the 
valve will seal tight and give maximum protection 
agai-nst pressure loss. To pressurize, remove hose and 
attach adapter and pressurizing equipment. (Recharge 
equipment varies with manufacturer.) Dry nitrogen or 
COz is usually recommended as the pressurizing gas. 
(A1r passed through moisture traps is sometimes used, 
but if the trap is not 100 percent efficient, moisture 
can harden the chemical.) 

Caution. Pressurizing gas must be dry because if 
moisture enters container, the chemical can harden and 
not flow freely from nozzle. 

Figure 4-3. Dry-chemical fire extinguisher, stored pressure type, 
combination handle. 

Operation. Can be operated intermittently be removing 
locking ring and squeezing combination operating lever­
handle. Extinquisher is pressurized with air or inert 
gas through a hose line equipped with an automobile-type 
air chuck. Charging pressures vary from 90 to 150 psi. 
Direct the stream at the base of the fire, then fo 11 ow 
up after the flames wh i1 e working from side-to-side or 
around the fire if possible. 

Maintenance. Check pressure, hose, and nozzle fre­
quently. When charging extinguisher, fill only to 
wate.r level mark so there will be sufficient room for 
pressurized air. Some models have an overfill tube 
that ensures fi 11 i ng to the proper leve 1. When pres­
surizing, the gauge should indicate just above the full 
mark, then, when the pressure equalized, it will not 
read less than full. After charging, let it stand for 
24 hours to check for leaks. 

Caution. Protect from freezing. Be sure she 11 is the 
corrosive-resistant type before adding antifreeze 
charge. Do not refill with loaded-stream charge unless 
extinguisher is designated as loaded-stream type. 

Figure 4-4. Stored pressure water fire extinguisher. May be labeled 
"loaded-stream" if charged with a special alkali-metal salt solution 
instead of water. 
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General Plant Hazards 

Safety requirements and rules to be followed for TFS plant operations are 
found in the Master Safety Rules, General Safety Rules, Tank Farm Safety 
Rules , and Accident Prevention Standard Manual. 

Additionally, plant hazards peculiar to TFS operations are discussed 
below as identified by the part i cular assignment where the hazard(s) 
primarily exists. 

Lateral Monitoring 

• When changing probe types, the high voltage switch must be 
turned "OFF". In "A" Farm the high voltage switch is on Panel 
B-Module 7; for 105 and 107-SX laterals the HV Switch is located 
on Panel D - Module l; and for the remaining SX laterals, the 
high voltage swi tch is designated "HV" on the panel - and time 
allowed to permit voltage decay to below 25 volts .as shown on 
the LEO display. 

• There are several head bump i ng conditions -in all lateral build­
ings. Bump hats should be worn when working in these facilities. 

Dry Well Van Operation and Manual Liquid Level Monitoring 

1 Observe safe driving practices when operating vehicles, 
especially when backing up. 

• Caution must be used to avoid carbon monoxide poisoning when 
working inside the vans while vehicle motor is running. 

1 Avoid coming into contact with exhaust pipe running up to the 
back of the van, as serious burn may result. 

Neutron Source Handling 

1 When handling the neutron probe source, the special handling 
device must be used at all times. (This is primarily a radiation · -
safety consideration; however, the importance of proper neutron 
source handling cannot be over-emphasized). 
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In-Tank Photography 

• The Speed-0-Tron power supply package that supplies power to the 

camera package strobe light can generate peak power loads of 

high voltage electricity. When connecting leads to this equip­

ment, follow established safety rules for hooking up electrical 
equipment. 

• The overall weight of the camera package varies with the amount 
of steam hose hand down. When handling the package, use proper 
lifting techniques (lift with legs, not the back) and seek 

assistance if the package becomes too heavy. 

Automatic Liquid Monitoring (FIC's) and Manual Liquid Level Monitoring 

t Beware of potential electrical hazard, both to equipment and to 
the operator, if you manually contact the electronic circuitry 

within the gauge control boxes. 
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MASTER SAFETY RULES 

1. Follow instructions or established procedures. If you don•t know, 
ask. 

2. Correct or report unsafe conditions. 

3. Keep work place and equipment clean and orderly. 

4. Use the right tools and equipment for the job. 

5. Report every injury. Get first aid inmediately. 

6. Use, adjust and repair equipment only if authorized to do so. 

1. ~se prescribed protective clothing and equipment. Maintain them in 
good condition. 

8. Do not indulge in horseplay. Avoid distracting others. 

9. Bend knees and keep back straight when lifting. Get help with 
awkward loads. 

10. Comply with all safety rules and signs. 
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GENERAL SAFETY RULES TANK 
FARM OPERATIONS 

!. Inmediately report all injuries, no matter how slight, to super­
v1s1on. Report to First Aid, as directed, for treatment. Injuries 
occurring in a radiation zone must be surveyed by radiation mon­
itoring before treatment. 

2. Follow safety rules, RWP's and other applicable procedures. 

3. Protective clothing shall be worn as required by the specific 
procedures, safety rules or RWP's for each work area. 

4. Safety shoes or toe guards must be worn when handling heavy loads. 

5. Wear face, eye and hand protection as specified by specific safety 
rules and signs and as safe practice demands. 

6. Observe contamination control and housekeeping procedures. 

7. Follow lock-and-tag procedures. 

8. Do not obstruct access to safety showers, fire extinguishers or fire 
blankets. 

9. Do not obstruct walkways, doorways, driveways or yard fire hydrants, 
except as temporarily required for increased safety. 

10. Maintain good housekeeping. If. unable ·to clean up spills inmedi­
ately or eliminate safety hazards, report matter to supervision for 
further attention. · 

11. Report all defective equipment to supervision inmediately. 

12. Walk up and down stairways. Use hand rail provided. 

13. Operation, maintenance or repair of equipment is to be performed 
only by authorized personnel. In the event of an accident or 
significant unusual occurrence preserve the scene pf the incident. 

14. Be familiar with operation of fire extinguishers. 

15. Obtain fire permit from supervision before welding or burning in any 
underground storage tank pump pit or sluice pit. 
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TANK FARM FIRE PLAN 

The tank farms do not process fissionable material in sufficient quantity 
or concentration to provide the source for a nuclear excursion. We are 
susceptible to fire or explosion. Fire-fighting and rescue of personnel 
is mainly work for professionals trained in techniques and use of equip­
ment designed for that purpose. There are, however, many things tank 
farm personnel shall do before and after the Fire Protection personnel 
arrive. Among these are: 

1. Activate the fire alarm box if one is near, or phone the Fire 
Department, phone number 811. 

2. Then call, or have called, the tank farm supervisor, phone number 
·2-2689 for shift or 2-2820 for days - East Area or 2-2284 for days -
West Area. 

3. Complete emergency shutdown of equipment . 

4. With help on the way, do what you can to control or extinguish the 
fire safely. Make use of respiratory protection when fire is in a 
radiation zone. 

5. Be in position to meet and direct firemen to exact location of fire. 

6. Alert firemen to any hazards pertinent to the particular situation. 

7. Assist with dress and undress if required. 

8. Supervisor will evaluate need for Radiation Monitoring assistance. 
He will organize clean-up, waste handling, and repair service. 
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SAFETY RULES ORY WELL MONITORING 

1. Follow tank farm safety rules, RWP's and other safe practices 
associated with dry well monitoring in the tank farms. 

2. Report all 1nJuries to supervision, · report to first aid, as 
directed, for treatment. 

3. Protective clothing shall be worn as required by RWP's and placed in 
designated receptacle after use. 

4. Observe no .. smoking and e~ting rules in SWP controlle_d zones to 
prevent health hazards. 

5. Maintain good _contamination control and a high standard of 
housekeeping. 

6. Be alert to fire hazards with gas driven engines and cleaning 
solvents. Watch for leaks and spillings and take inmediate action 
to wipe up spills and prevent leakage. Know the location and 
operation of the fire extinguisher mounted in the dry well vehicle. 

7. Be alert to possibility of electrical shock in working with probes 
and instruments. Follow instructions when operating equipment. 
Report faulty wiring and loose connections to supervision. 

8. Secure brooms to prevent their swinging out from vehicle while 
vehicle is in motion. 

9. Use caution when entering and exiting dry well vehicles to prevent 
sprains and/or strains. 

10. Be constantly alert to other tank farm operations and check with 
supervision before entering an area where activities such as, above 
ground transfers, pump removal, jumper changes, etc., are in 
progress. 

11. Use extreme caution when operating vechicles in congested tank 
farms, expecially when backing. Close gates, chains or barricades 
when leaving zoned areas. 

12. Be alert to potential neutron exposure when handling neutron probe. 
Use extension handles and reduce close contact with neutron sources 
to a minimum. 

13. Be constantly aware of need for self monitoring of clothing, hands, 
and equipment when operating dry well monitoring equipment. 

Report unsafe conditions and unusual readings to supervision. 
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241-BX, , 241-BY TANK FARM SAFETY RULES 

1. Heavy equipment in excess of 46 tons is prohibited in this tank farm. 

2. Unauthorized sprinkling or backfilling in this farm is prohibited. 

3. Protective clothing for entry to the tank farm will be provided at 
the tank farm control house. 

4. Used SWP clothing is .to be handled according to approved procedures. 
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241-C TANK FARM SAFETY RULES 

1. Live load in excess of 46 tons is prohibited in this tank farm. 

2. Unauthorized sprinkling or backfilling in this farm is prohibited. 

3. Laundry for entry to ·the tank farm will be provided° at the tank farm 
control house. 

4. Used SWP clothing is to be placed in designated receptacles only. 
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241-SY FARM SAFETY RULES 

1. Gates are to be kept locked at all times when area is unattended. 

2. Live load in excess of 40 tons is prohibited in this tank farm. 

3. Unauthorized sprinkling or backfilling in this farm is prohibited. 

4. Laundry for entry to the tank farm will be provided by Tank Farm 
Operations. 

5. Used SWP clothing is to be placed in designated receptacles only. 
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LUNCHROOM SAFETY RULES 224-U 

1. Surveys are required prior · to entering the lunchroom. SWP clothing 
will not be permitted at any time in the lunchroom. 

2. Foods must not be left unattended on the stoves, or in the ovens, 
while the burners are on. 

3. Good sanitary conditions must be maintained in the refrigerators. 

4. Oily rags, waste, and other readily combustible materials shall be 
kept in approved metal containers. 

5. Accumulated grease, lint, dust, etc., shall be regularly removed from 
the stove vent system. 
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2707-C (CHAN GE HOUSE) S~ETY RULES 

report all 1nJuries, no matter how slight, 
Report to First Aid, as directed, for treatment. 

2. No food shall be taken into the change house. 

3. Water on floors shall be squeegeed imnediately. 

to 

4. SWP c 1 oth i ng sha 11 be removed and a body survey performed before 
entering the shower room or cold locker room. 

5. All skin contamination shall be reported to a radiation monitor. 

6. Contaminated SWP clothing will be handled according to approved 
procedures. 

7. Extreme care shall be used when using all survey instruments. 
Contaminated instruments sha 11 be c 1 eaned before being returned to 

. the shelf. 

8. Do not block fire extinguishers. 
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ELEVATOR SAFETY RULES 224-U 

1. Exercise extreme care while closing the gate and door. Do not close 
door unless all parts of the body are clear. The doors shall always 
be closed by means of the strap or hook provided. 

2. Dollies, trucks, and other rolling equipment hauled in the elevator 
must be chocked. 

3. Do not load the elevator over the limit of 8,000 pounds. 

4. Do not use the alarm unless the elevator becomes stuck between floors. 

5. While repairs are made to the elevator, the main electrical control 
switch must be locked and tagged 11 off. 11 

6. While work is being done in the elevator pit, the elevator must be 
blocked up by two 4-inch pipe stifflegs. 11 

7. After the material on hydraulic lifts is moved into the elevator, the 
hydraulic mechan ism shall be released so that the load is resting on 
the floor of the elevator. 
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LADDERS 

1. Employees shall personally inspect a ladder before putting it to use. 

2. Any straight ladder must be tied off, if possible. It must be held 
while being tied off, and, if not possible to secure by tying off, 
it must be held while in use. 

3. Extension ladders are not to be taken apart and parts used 
separately. 

4. Ladders in need of repair are not to be used. They shall be tagged 
with "Unsafe Equipment" tags. and reported to the supervisor in 
charge.· 

5. Do not carry tools that protrude from pockets or equipment in the 
hands when ascending or descending a ladder; use a hand line. 

6. No more than one person is allowed on a ladder at one time. 

7. A 11 portable. straight or extension l adders sha 11 be equipped with 
feet and with a 6-foot safety rope. Minimum size of rope is to be 
3/8 inch. 

8. In erecting a ladder, the feet should be kept on-quarter of the 
ladder length from the base of the object on which it is resting. 

9. When not in use, all ladders should be kept on racks provided for 
ladder storage. · 

10. Do not use a ladder that is too long or too short. Get the proper 
l ength l adder. 

11. Never leave equipment on top of step-ladders or handling from 
straight or extension ladders. 

12. Do not use make-shift devices to stand on; get a ladder . 

13. While ascending or descending a ladder, keep hands on ladder. 

14. Never lean far to one side while working from a ladder. Move the 
ladder to the right position. 

15. Step-ladders must be fully open with locking device set before 
ascending. Never use a step-ladder as straight ladder, or stand 
above the second step from top. 

16. Do not place a ladder in front of an unlocked door or window sash. 

17. Aluminum and magnesium ladders are conductors of electr i city and 
shall bear the following sign in red letters: "Caution - Do not use 
Around Electrical Equipment." Their use around exposed electrical 
circuits is prohibited. 
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201-C (HOT SHOP) SAFETY RULES ' 

1. Comply with general safety rules and RWP 1 s applicable to the work 
being performed. 

2. No food, smoking materials or matches shall be taken into the hot 
shop. 

3. Contamination and radiation control procedures shall be followed. 

4. All unsafe equipment and tools shall be tagged 11 D0 NOT OPERATE." 

5. Stairways and doorways shall be kept clear at all times. 

6. Operation of the monorail hoist shall be done only by qualified 
personnel. Do not walk under loaded hoist. 

7. Radiation Work Procedures shall be followed for all work performed 
in the hot shop. 

8. Fire permits are required for open flames or arcs. 

9. Know the location of the safety showers and fire extinguishers. 

10. Eye protection is required in the hot shop. 
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SECURITY · 

INTRODUCTION 

The word II security" means the freed om f ram exposure to danger. From this 
then, we can imply that national security would be the safeguarding of 
those items whose misuse could be dangerous to the country. Since 
Hanford is the or i gi na 1 and st i 11 one of the 1 argest atomic i nsta 11 a­

ti ons, safeguarding the information and equipment in use here is ~n 
important part of each employee's job •. The ba:. is for security authority 
stems mainly from congressional action which resulted in the Atomic 
Energy Act of 1954. This has been supplemented by other federal laws and 

statutes, executive orders issued by the President, Department of Energy 
and Department of Defense regulations, and contractual obligations. For 
the chemical operator, compliance with the above boils down to a firm 
habit of leaving the details of the job on the job and keeping alert to 
any ~ecurity infractions so they may be reported. 

Access Authorization 

The best method of protecting the informat ion is to control the people, 

and one way is by restricting travel within the area by means of fences 
and barricades. The extreme outside edge of the area is designated as 
the perimeter boundary. Within this space are certain fenced areas 

called Limited Areas. Examples of Limited Areas are 200 East and 
200 West. · Then within a Limited Area there can be one or more Protected 

Areas (234-5 ). 

CONCEPT OF SECURITY AT HANFORD 

Controlled Access Area. Any area whereby entry is controlled by Hanford 

Patrol, access control devices or administrative procedures. See dia­

gram, page 5-3. 

Security Area. A physically defined space subject to physical protection 
and personnel access controls. A Security Area may enclose a Limited 
Area. The area inside the Yakima and Wye Barricades are Security Areas. 

See di~gram, page 5-3. 
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Limited Area. A physically defined space subject to • physical pro­
tection and personnel controls, and may enclose a Protected and/or 
Material Access Area. See diagram, page 5-3. 

Protected Area. An area within a limited area that is encompassed by 

physical barriers to which access is controlled. z Plant is a Protected 
Area. See diagram, page 5-3. 

Material Access Area. An area containing special nuclear material in 
threshold or greater quantities specifically defined by physical barriers 
and located within a Protected Area. See diagram, page 5-3 

For travel within these· areas then, some fonn of recognition by the 
guards is necessary. The device used on this plant is a photo badge with 
appropriate markings to designate accessible areas. The badge also has a 

color-coded background to indicate the type of security clearance. 

ACCESS AUTHORIZATION AND SECURITY BADGES 

"Q" Access Authorization 

Access authorization (Security Clearance) is an administrative determin­
ation made by DOE that an employee or applicant for employment with DOE 
Contractors, subcontractors, agents, or access permittees is eligible to 
have access to and control of Restricted Data or other National Security 

information under control of the Department of Energy. 

Rockwell employees requiring DOE access authorization are required to 

complete a Personnel Security Questionnaire Form DOE-RL (Part I), 

Personnel Security Questionnaire Form DOE-II (Part II), Security 
Acknowledgement Form OOE-15, Authority for Rel ease of Information Form 
CSC 329-A, and be finger printed. These forms are processed to DOE-RL 
with a request for the level of clearance, Class ''Q" or "L" required for 
the employee's job assignment. 
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Employees who require access to Restricted data or National Security. 
' . ' 

information classified as SECRET or TOP SECRET ( see S.O.M. No. 7) or who 

will be assigned to work within a Protected Area or who has access to 
Special Nuclear Material will require "Q" access authorization. 

The "Q11 type security badge is a 3-i nch x 1 5/8-i nch laminated card with 
a blue design at the top and bottom. It contains the badge number, 
employee's photograph, name, year photograph taken, company name and code 
symbols des~gnating the Security Areas to which the employee is author­
ized access. The employee's payroll number and signature of the 
Manager - Security appear on the reverse side of the badge. The coded 
symbols are: 

LIMITED AREAS 

1 - 100 Areas 

2 - 200 Areas 
3 - 300 Area 
4 - 400 Area 

Patrol and Fire 

PROTECTED AREAS 

Z - 234-5 Area 

Orange or Blue Strip - 308 Area 
E-209-E-Area 

Badges of Patrol and Fire Protection personnel with 11 Q11 Access 

Authorization will have no area access symbol. Instead the word PATROL 
or FIRE will appear on their badges. This identification will imply that 

all area access symbols applicable to their clearance are active. 

"L" Access Authorization 

The "L" type security badge is identical to the 11 Q11 badge except that it 
has a tan background design. 11 L11 Access Authorization. as a minimum, i s 

required for all employees; and it all~ws access to Restricted Data or 

National Security information classified as CONFIDENTIAL. Individuals 

who hold an "L" clearance are not authorized to hand carry classified 

documents. 
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11 Work Approval 11 

The 11 WA 11 type security badge is identical to the "L 11 badge except that it 
has a red background design and contains only limited area access 

symbols. A work approval is granted after a pre-employment investigation 

has been conducted by security. It is an interim authorization until a 

permanent "L 11 or 11 Q11 clearance is granted. Personnel who have the "WA" 
badge are not authorized access to classified information or material. 

In addition, WA badged employees are not allowed access to 234-5, 224-T, 
209-E or 308 protected areas without an escort and prior to approval by 
Rockwell Security. 

Proper Care and Wearing of the Security Badge 

The possession of a security badge then actually becomes a condition for 
employment, so effort must be made for its proper care. Although there 

are provisions for temporary replacement of lost or forgotten badges, 
extra work and cost are involved. If a badge should be forgotten or 
lost, patrol at the Area Badge House should be notified. The employee's 

supervisor will then be required to come to the badge house to certify 
the employee's clearance. 

Temporary Badges 

Temporary security badges may be issued by Security when a employee 

(1) has lost or forgotten his badge, (2) is awaiting a permanent badge, 
or (3) requires entry to a Controlled Access Area which is not authorized 
on his permanent security badge. 

Lost and Forgotten Badges 

Employees who have lost or forgotten their security badge must report the 

incident to Patrol at a Limited Area Badge House or to the receptionist 
at the Federal Building. The employee's supervisor or manager will be 

contacted and requested to come to the badge house or reception desk to 

identify the employee. If the supervisor or manager cannot be reached, 
the employee may be certified by an exempt employee in the same component. 
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In case o~ a forgotten badge, a temporary badge wi 11 be issued for a 

period of one day. In case of a lost badge, it will . be issued for the 
period of time required to obtain a replacement. 

Since most people utilize the dosimeter as a holder for the badge, it 
becomes necessary to exercise additional care when Radiation Zone work is 
involved. 

There are many times when it would be highly desirable to remove the 
security badge and protect it from contamination in a pocket. The badge 
is issued for your identification on the proje~t only; and, as such, 
wearing it in public places should be minimized. This is especially true 

if it is worn on an outer garmet which may 1 ater be removed. The devel­
opment of a daily fixed habit for storing the badge at ·home {usually in 

the same place) will result in having the badge available when nee~ed. 
Badges are to be worn in full view at all times within a security area. 

Improper Use of Security Badge 

Any ernpl oyee who presents a counterfeit badge or a badge of another wi 11 
be promptly taken into custody by Patrol, and be subject to severe disci­
plinary action and/or Federal prosecution. An employee who willfully 
damages or defaces his badge or permits another individual to use his 
badge for any purpose is also subject_ to such action. 

Damaged or Def aced Badges 

To arrange for replacement, the employee will report to Patrol at a 
Limited Area Badgehouse or directly to Security. The new badge wi 11 be 
forwarded to the employee's manager for issuance. 

Badge Photographs 

Each employee is responsible for ensuring that the photograph on his 
security bades is a reasonable likeness. When facial changes occur, such 

as addition of a beard or mustache, a new badge photograph is required. 
Patrol has the authority to refuse admittance to Controlled Access Areas 
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if the image on the badge photograph does not resemble the individual 
wearing the badge. At a minimum, all employees must be rephotographed at 
five-year intervals. 

Challenge System 

The challenge system is a procedure designed to prevent unauthorized 
persons from obtaining access to classified information and Special 
Nuclear Material. The unexpected presence of a person who does not 
normally perform work in a particular area should be questioned. 

This· can be most easily accompl1shed by offering to assist the person. 
If his badge is not in view, a question should be directed toward 
producing some evidence of security clearance. So that persons may not 
be unnecessarily challenged, they should clear with the supervisor or 
manager before entering any area where classified information i's 
available. 

In the event that the individual is acting in a suspicious manner, notify 
patrol, and maintain surveillance until patrol arrives. 

Prohibited Articles 

There are certain items which are restricted from being in one's posses­
sion. The term "prohibited articles" refers to : 

1 Firearms, explosives and incendiary devices. 
1 Narcotics and dangerous drugs. 
• Potable alcohol and alcoholic beverages. 
1 Cameras and film. 
1 Copying and reproducing devices, recording devices and portable 

transmitting devices. 
Other items similar in effect or purpose to any of the above. 

Control of Prohibited Articles 

Employees, visitors and vendors who transport, possess or use prohibited 
articles within the perimeter barricades, security areas or the secured 
portion of the Federal Building shall have in their possession a valid 
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Prohibited Articles Property Pass (F~rm 54-3000-606); except that this 

requirement shall not apply to cameras and camera · equipment used outside 

of security areas (100, 200, 300, 400 Areas). 

All persons and vehicles, and packages, lunch boxes and similar con­

tainers shall be subject to search for prohibited articles when entering 

and leaving the perimeter barricades, security areas, protected areas and 

the secured portion of the Federal Building. If prohibited articles are 

discovered in the possession of unauthorized persons, they will be con-. 
fiscated by Patrol; and the bearer will be issued a Prohibited Articles 

Receipt (Form BT-6200-070). Arrangements for recovery of confiscated 

materials must be made through Security. Confiscated materials not 

claimed within thirty (30) days will be destroyed. 

Control of Classified Information 

The term "Classified Information" as used herein means all National 

Security Information (including Restricted Data and Formerly Restricted 

Data) which is contained in documents; embodied in materials; artifacts 

and processes; or known to Rockwell Hanford Operations/Rockwell Hanford 

Operations subcontractor employees. 

Each individual who may have access to classified information, no matter 

how acquired, is responsible for safeguarding such information and for 

property limiting its dissemination. Employees, consultants, contractors 

or vendors who are engaged in classified work for Rockwell Hanford 

Operations are responsible for following security procedures. 

Each custodian of a classified document, either as a recipient or origin­

ator, · is responsible for its physical security and for the security of 

its contents until relieved of this responsibility by transfer of custody 

of the document to Rockwell Document Control. 

In addition to their personal responsibility, each manager or supervisor 

is responsible for their security performance of personnel under their 

superv ision. They are responsible for ensuring that the employees have 
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been properly i nstructed in the care and protection of classified 

information, and that each employee has the proper level of access 
authorization for the classified information entrusted to them. 

Access to classified information under control of Rockwell shall be . . 

granted only to authorized and properly cleared employees and then only 
if the information is required in the performance of official duties. 

The public media (e.g., publications, radio, or television) may on occa­

sion ·report information relating to various aspects of the Rockwell 
program. 
tractor 

There sha 11 be no confinement or den i a 1 by Rockwe 11 or con­
employees if such action would tend to reveal classified 

informat ion. 

Infractions of Security Regulations 

Security infractions are acts or omissions involving failure to comply 

with established regulations or to protect classified information and 
material. 

Infractions shall include, but not be limited to, the following examples: 

1. Leaving classified documents or material _exposed and unattended at 

the close of business or whenever a room is unattended. 
2. Improper storage of classified documents or material. 
3. Failure to safeguard or account for classified documents or material 

resulting in such matter being unaccounted for. 

4. Failure to maintain prescribed records for TOP SECRET or SECRET 

documents. 

5. Removal of classified documents or. material from a security area 

without proper authority. 

6. Failure to mark a document properly after a classification deter­

mination has been made. 

7. Failure to obtain cl ass ifi ed guidance thereby causing a compromise 
of classified information. 

8. Change of classification of documents without proper authorization. 
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9. Failure to properly safequard combina:tions of repositories or keys 
to sensitiye locations. 

10. Destruction of classified documents in other than the prescribed 
manner. 

11. Improper transmission of classified documents or material. 
12. Discussion of classified information in the presence of hearing of 

unauthorized persons. 
13. Discussion of classified information over the telephone system. 
14. Failure to escort uncleared visitors in security areas. 
15. Permitting an unauthorized person to hear, obtain visual access to. 

or otherwise obtain classified information. 
16. Disregard for security alarm systems, i.e., alarmed doors, etc. 

Responsibilty 

All actual or suspected infractions shall be reported i11111ed i ately to 
Security. Oral reports shall be confirmed in writing. 

When an infraction is indicated, Security is responsible for conducting 
an inmediate investigation to determine whether an infraction has occur­
red, and informing designated individuals of the department concerned. 

Disciplinary Action 

Disciplinary action shall be tak.en in any case . in which a person is 
responsible for an infraction, except in the case of a minor infraction 
which does not actually jeopardize the security of classified informa­
tion, such as failure to place the name of the addressee on a receipt 
when signed by his authorized representative, or an insignificant delay 
in changing a respository combination beyond the prescribed period. 
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TFS PLANT OPERATIONS AND EQUIPMENT 

INTRODUCTION 

The TFS Plant Operations & Equipment Section will be presented in two 
parts. The first part will be a general narrative describing the overall 
tank farm system, of which the TFS plant is a part. This narrative will 
include information regarding storage facilities, operating practices, 
t~nk auxiliaries, and monitoring systems. 

The second part will be a somewhat ·detailed desc~iptive presentation of 
the Leak Detection Program conducted by TFS. The major topical areas 
discussed in this section are: 

1. Waste Volume Monitoring 

1 Automatic liquid level monitoring 
1 Manual liquid level monitoring 
1 Leak detection pits and annulus leak detection 
• Swab risers 
• Pond monitoring 

2. Subsurface Monitoring 

• Dry Well monitoring 
1 Neutron probe monitoring 
1 Internal dry well monitoring 
• Lateral monitoring 

3. Computer Automated Surveillance System 

4. Remote Visual Imagery and Waste Package and Handling 
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TANK FARM SYSTEM 

STORAGE FACILITIES 

Since 1944, a total of 169 underground tanks have been, or are presently 

being constructed for the retention of radioactive wastes at Hanford. 

These tanks are strategically located in groups called Farms, containing 
two to eighteen tanks each. Each of the tanks is constructed of 

reinforced concrete with a mild carbon steel liner covering the bottom 

and sidewalls • . Most of the tanks are 75 feet in diameter and are 

constructed to hold .from 15 feet to 30 feet of liquid for a nominal 
capacity of 530,000 to 1,000,000 gallons; sixteen of the tanks are 

smaller units of the same basic design built to contain 55,000 gallons 

each. All of the tanks have a minimum of 7 feet of earth cover for 

shielding purposes • . (See Figure 6-1). 

Many of the tanks built si nee 1954 have been equipped with condensers and 

condensate disposal systems to permit the wastes to self-concentrate. 

These tanks are equipped with airlift circulators to avoid the 

fluctuating rate of boiling and resultant tank pressurization that could 
result from a stagnant self-heating system. Self-boiling has been 

observed at rates of up to 10 ga 11 ans per minute in the S X Farm, and up 

to 30 ga ll ons per minute in the A Farm. 

The original tank farms (T, u·, B and C) featured _tanks with dished 

bottoms and a 17-foot operating depth. The BX Farm tanks were built to 

the original tank design. 

Second generation tank design is embodied in the S, BY, TX, and TY Tank 

Farms and is essent i ally the same as the or i ginal tanks except for· 

increased capacity and a 23-foot operating depth. 

The third and fourth generation tanks are represented by the SX and A 

design with the operating depth increasing to 31-feet and the A tanks 

going to a flat (i nstead of a dished) bottom. 
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I ,000.000 ..... 

7 5 FEET DIA. SINGLE-SHELL TANK 
20 FEET DIA. SINGU 0 SHELL TANK 

FIGURE 6-1 
Waste Storage Tank Designs 
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The fifth generation tanks in the AX Farm were essentially the same as . 

the A Tank design with the addition of a grid of drain sl'ots beneath the 
steel liner bottom. 

The grids function to collect potential tank leakage. This is then 

diverted to a leak detection well. The grids also serve as an escape 
route for free water formed as it is released from the concrete grout 
during initial heating of the tank. 

The latest tank · design represented by AN, AW, AY, AZ, and SY Farms 

represents a departure from the basic design reflected in all previous 
tanks. This design features a heat-treated, stress-relieved primary 

steel liner and a non-stress-relieved outer steel liner, both inside the 
reinforced concrete shell (See Figure 6-2). 

OPERATING PRACTICES 

The nine single-shell non-boiling tanks in the tank farms are of three 

sizes: 55,000 gallons; 530,000 gallons, and 750,000 gallons. The 
530,000 gallon and 750,000 gallon tanks were originally arranged in 
cascades of three, four or six tanks; i.e., the tanks were arranged in 

such a manner that when the first tank in a cascade was fil~ed, it 

overflowed to the second tanks, then to the third tank, etc. As various 
programs have been in it i ated through the years, many of the overflows 

between tanks in the various cascades have been removed, or blanked. A 
nurrter of the tanks are equipped with air-cooled reflex condensers. Ory 

wells located within the tank farms are used to monitor the soil for 
radioactivity, thus serving as a leak detection system. These dry wells 

extend to a depth of approximately 40-150 feet, which is several feet 
below the bottom of the tanks. 

The routing of non-boiling liquid waste from the operating building to 

the tank farms is done by means of underground lines and diversion boxes 
where selected underground piping is . interconnected by jumpers. Leaks 
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· occurring in the div~rsion boxes or into the surrounding line encasement 

drain to catch tanks which are then pumped to the large underground 

storage tanks. Catch tanks and waste storage tanks are inventoried by 
taking electrode readings of the liquid levels. 

Upon notification from the operating building to the tank farm that a 
batch of waste is ready to be pumped to underground storage, Tank Farm 
Process Control and Tank Farm Process Operations determines: 

1. That a satisfactory routing is in place from the operating building 
to the designated receiving tank, and 

2. That the receiving tank has sufficient space to accomodate the 
transfer. 

If all conditions are satisfactory for the transfer, Tank Farm Process 
Operations notifies the operating building, and the transfer is started. 

During the period of the transfer, the material balance is constantly 
monitored for possible leaks. After completing the transfer, the volume ·_ 

(obtained by difference from electrode measurements of the liquid level 
of the receiving tank) is logged for future reference. 

There are five aging waste tank farms: A, AX, AY, AZ, and SX, containing 

29 waste storage tanks. The SX Tank Farm, used for storing Redox salt 
wastes, was the first to be equipped for handling boiling waste 

solutions, although not all of the SX tanks could accomodate self-boiling 

wastes. Of the 15 tanks in the farm, only tanks 105 and 107 through 115 

were equipped to handle self-boiling wastes. 

The A, AX, AY and AZ tank farms were bui 1 t to store Purex and B-Pl ant 

aging wastes. The capacity of these tanks, as well as SX tanks, is 

1,000,000 gallons. Vapors from the boiling action (or self­
concentration) are routed through headers to condensers which are vented 
to the atmosphere through filters. Condensate is either discarded to 
cribs or returned to the waste tank where it is used to maintain the 

desired liquid level. 
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In the aging waste tanks, heat is generated when the fission products 
decay rad~oactively. Most of the heat generated is dissipated by ' boiling 
the supernatant, a 1 though a sma 11 amount of heat is conducted to the 
ground. The rate of heat generation in a tank is dependent upon the 
quantity of fission products present which, in turn, is dependent upon 
~he characteristics of the fuel being processed in terms of: 

• Reactor power level (MW/T) 

• Integrated exposure (MWd/T ) 

• Cooling time since reactor discharge 

• Rate of tank filling in terms of associated tons of uranium 
production per day 

• The period of time during which a tank receives waste 

• Integrated age of the waste in the tank 

The SY double-shell tank farm has been placed into service for the 
storage of concentrated supernatant and two tank farms are under 
construction (AW and AN Farms) to also store this type of waste. Current 
plans call for the storage of all tank farm liquid waste to be in double­
shell tanks. 

After constructing a new waste storage tank, a minimum of 7 inches of 
water is added to the tank to prevent the bottom 1 i ner from buck 1 ing 
under conditions of negative pressure maintained on the tank. A tank 
vacuum in excess of 6 inches of water is impossible because of a water 
seal located in the tank farm vent header. 

TANK AUXILIARIES 

Tank auxiliaries are provided to prevent or minimize the escape of 
radioactive material to the environment. The more significant. auxiliary 
systems are briefly discussed below. 
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Airlift Circulators 

Airlift circulators. are installed in aging tanks to promote mixing of the 

supernatant. By maintaining motion within the body of liquid, the 

circulators m1n1m1ze superheat buildup and, consequently, prevent 

bumping. (Bumping is a violent emission of vapor ( steam) from boiling 

liquid which has been superheated ). 

The circulators are long, open cylinders of varying lengths immersed in 

the tank 1 s contents. An air line discharging at the base of. the cylinder 

causes a flow of solution _from the bottom to the top of the cylinder. 

This moves fresh solution from the bottom of the tank to the supernatant 

layer above. 

Ventilation Systems 

The waste storage tanks in the T, U, B, C, S, TX and TY (first and second 

generation) tank farms were equipped with air-cooled condensers of the 

multi-tube air-fin type vented directly to the atmosphere. These 

condensers were adequate for the waste temperatures and vapor loads 

encountered in the original . operations ( approximately 1800F for sludge 

and supernatants) . 

The SX tanks were the first tanks designed for boiling service and were 

expected to boi 1 from 1 to 5 years. The heat 1 oad on the SX system 

i ncreased as wastes self-concentrated and it was necessary to instal 1 

airl1ft circulators to prevent bumping. This increased the vapor load on 

the ventilation system. From a practical standpoint, the atmosphere in 

the tanks was considered as saturated at the ambient te~erature 

( 1800F), and condensibles were removed before non-condensibles were 

filtered and discharged to the atmosphere. Dependent upon the status of 

the tank contents, condensate was either discharged to a crio or returned 

to the tank to ma intain the liquid level. 
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The A, AX, AY and AZ tank f arms have a conmon ventilation system. Backup 
. facilities are provided by portable exhausters which can be installed ·. on 
the tanks. The SY, AW, and AN farms have their own ventilation system. 

Monitoring Systems 

Monitoring devices and systems are used to determine the status of the 
stored wastes, to measure the potential effects of the stored wastes upon 
the tank structures, and to indicate real or potential operating problems 
involving tank ~ailure. 

In relating to the waste tank structures themselves, the AX and AY tank 
designs provided for the installation of thermocouples in various 
locations within the concrete shell, within the sludge and under the 
tanks. · Using these thermocouples, temperature profiles may be taken as a 
means of determining thermal stresses within the shell and sludge, and to 
indicate the need for changes in the mode of operations of the ~anks. 

The detection and measurement of radiation gives direct information 
relating to tank i ntegr ity, and in the event of tank failure, is used to 
locate the region (or regions) of failure. Monitoring wells located in 
the older tank farms are specifically designed for this purpose. 

Radiation profiles (also temperature patterns) as a measure of tank 
condition, are · determined by passing detection . devices through piping 
laterals located in the soil beneath the A and SX tanks. 

Monitoring non-boiling tank supernatant and sludge levels indicates 
possible changes of conditions with the tank. Electrode tapes are used 
to determine liquid levels; sludge weights (3 to 6 inches in diameter) 
which will sink until they contact the sludge, are used to determine 
sludge levels . 
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Stress gauges have been installed on the AY tank farm tanks to provide a 

measure of any stress change occurring while the tanks are in service. 

The stress gauges are welded directly to the inner tank liner. 

Equipment provided for the prompt detect1 on and confirmation of 1 eaks in 
underground waste storage tanks consists primarily of different types of 
access channels beside and underneath the tanks through which instruments 
may travel to monitor radiation level and temperature. A brief 
description of the major leak detection devices follows: 

Buried Horizontal Laterals 

The buried horizontal lateral system for radiation detection and 
temperature measurement in the 241-A and SX tank farms consist of 12-foot 
diameter caissons . sunk approximately 70 feet below grade. From each 
caisson three laterals are bored horizontally under each tank bottom 
approximately 10 feet below the base pad elevation. 

The insertion of temperature and radiation probes into each lateral for a 
given tank provides profiles which are used in the evaluation of tank 
integrity and for the determination of changing conditions in the tank 

contents. 

Wells: 

The wells used are of two types: 

1. Open end dry we lls sunk in groups in a tank farm, and 
2. Wells extending into the water table below a tank farm site. 

Each tank (except double-shell tanks) is ringed with a series of dry 
wells which are six i nches in diameter, bottom open ended, and 

approximately 40-125 feet below grade. The opening of the casing is 

approximately 23 feet below the elevation of the base slab of the tanks. 
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Each dry well is located approximately 10 feet from a tank. The dry 
wells can accomodate portable gamna and n~utron detection devices. 

Some wells are customarily sunk to levels below the surface of the water 
table table underlying the tank fann site. Routine monitoring of these 
wells should spot radionuclides released to the soil in sufficient 
quantity to reach the water table. 

Leak Collection 

The AX Tank Farm provides a system of drain channels in the concrete base 
slab inmediately below the carbon steel tank liner. They drain to a 
24-inch 60-foot deep well from which leakage can be pumped. A radiation 
detection well is located adjacent to this sump-type system. 

The double-shell tanks AN, AW, AY, AZ, and SY tank farms) also have drain 
channels in the insulating material installed between the steel and 
concrete prior to the thermal stress-relieving operation. These channels 
could carry 1 eak age to the annular space between the inner and outer 
liners. Detection during operation is provided by conductivity probes in 
the annulus and by radiation alarms in the exhaust system. 

WASTE VOLUME MONITORING 

Liquid levels in all waste storage tanks are monitored and recorded. Two 
general characteristics associated with the waste tank fanns simplify the 
job of monitoring the liquid volumes. First the primary waste tanks are 
all of the same nominal diameter (75 feet) so that material balance . 
(liquid volume) comparisions can generally be made directly between 
different tanks by liquid level changes. Secondly, the waste liquid has 
a high concentration of chemical salts and is electrically conductive. 
This permits the use of low voltage electrodes for locating the liquid 
surface in both manually operated and automatic measuring devices. 
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Leak detection criteria based on liquid level measurements have been 

established for all tanks with free liquid which can be reliably 

measured. These criteria are 1 i sted in RHO-CO-253, "Waste Storage Tank 
Status and Leak Detection Criteria. 11 

Some of the tanks are 1 i sted as "no decrease criteria. 11 These tanks are 
those with conditions whii::h make liquid level measurement difficult or 

unreliable. Such conditions are encountered in tanks containing sludge 
or salt with little or no -4:ree liquid and tanks where a salt well system 
is in operation. Such tanks are measured for level of contents, and a 
special evaluation is required to define the tank's status based on this 
type of data. 

Current levels are compared with the previously reported reading and 

differences are compared with an established baseline. Variances 

exceeding those stated in the leak detection criteria must be made known 
to supervision. (This is usually done by the Analysis Technicians). The 

Analysis Unit will ask for a recheck on those readings where a deviation 

from criteria is indicated. If the recheck exceeds criteria limits, then 

Tank Farm Surveillance Management and Tank Farm Process Control 
(Engineering) is notified. 

Completed liquid level data sheets are delivered to Tank Farm Supervision 
for review and sign off. 

The original data sheets are kept by TFS Analysis for follow-up 

evaluation and entering the data into the liquid level books. Copies are 

distributed to Tank Farm Process Contro l, 271-CR, MO-327 and 242-S. 

AUTOMATIC LIQUID LEVEL MONITORING 

Approximately 77 of the 169 primary waste tanks in the East and West Area 
tank farms are equipped with automatic liquid level gauges. In local 
use, these are known as FIC's, a term which stems from the initials of 
the manufacturer. The FIC gauges consist of a plurrmet suspended on a 
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tape, tape reel, sight glass, control box, air purge, and flush sprays. 

The gauges are mounted on selected risers. In operation, the controls 
periodically automatically adjust the plunmet position at the air-liquid 
interface at one-hour intervals. 

The plunmet reference position is in the sight glass; the counter is set 
when the plunmet is at the reference position. The air purge is to 
minimize vapor condensation on the components of the tape take-up and 
sprocket wheels. (These features are shown on Figure 6-3). 

The FIC's are also connected to the Computer Automated Surveillance 

System (CASS), which is comprised of six field microprocessors and a 
central microprocessor and mini computer located in Room B-105 of 
Bldg. 2750-East. In addition to the central · printer & CRT, reports may 
be received and requested at remote printer terminals located in 
Buildings 271-CR, 242-A, and 242-S. 

FIC field readings are obtained and recorded by Surveillance Operations 

on the day shift (0800-1600 hours). CASS computer printouts will be used 
for swing (1600-2400 hours) and graveyard (2400-0800) shift readings. 

Actual field liquid level readings shall be taken at the frequency 

designated in RHO-CD-213, "Waste Storage Tank Status and Leak Detection 
Criteria" during periods . of CASS outage. The readings are obtained by 

activating a switch on the side of the terminal box which causes the 
plunmet to rise and return to the liquid surface. This tells the 
operator the instrument is operating properly. If for some reason 

activating the switch does not cause the tape to move, a malfunction is 

indicated, and must be promptly reported to TFS supervision. Once it has 

been verified the instrument is working properly, two consecutive gauges 

counter readings are taken. Operating practice requires interpolation of 

the measurement to the nearest five one hundredths of an inch 

(0.05 inch). This value is then recorded on the data sheet. 
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PHOTO 6-1 
Automatic Liquid Level Gauge 
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FIC data sheets are des i gned for i nd ividual tank farms to provide 

spec1fic data input. For those forms designed for use in several tank 
farms, check off the appropr i ate farm at the top of the form. Data sheet 

forms are not to be taken i nto the farms. Examples of the various data 

sheets are on pages 12-19 of SOP TO-O4O-18O. Automatic l iqu i d level 
monitoring is covered in SOP TO-O4O-18O. 

MAN~AL LIQUID LEVEL MEASUREMENT 

Those tanks not on automat i c 1 iqu i d l evel measurement are equipped with 

manual liqui d level devices . The above ground equipment for liqu i d level 
measurement cons i st of e i ther ree l mounted tapes or ca li brated. i nsul ated 

wire to wh i ch el ectrodes have · been attached. The reel s are permanently 
attached to the tank riser flanges ( see Photo 6-2 and 6-3) and the 

i nsulated f lange cover pl ate . In each case, the readings are obtai ned by 
use of a portab l e d. c. meter . 

Manual l iqu i d leve l read i ngs pose a greater degree of contaminat i on 

spread and/or excess i ve rad i at i on exposure to personne l than do FIC 
read i ngs. Therefore, frequent se l f mon i tor i ng and compli ance with 

ex i sti ng RWP ' s, Tank Farm Safet y Ru l es, and General Safety Ru les sha ll be 

ma i nta i ned at all ti mes . 

Tank li qu i d l eve l read i ngs are taken at the frequency stated i n _the . 

Cr iter i a Document (RHO -CD-213 ). Readings are obtai ned by attaching the 

portab l e d.c. meter to the termina l s prov i ded at the ri ser, and l ower i ng 

the el ectrodes unt i l contact with the li qu i d surface is i ndicated by 
i ni tial positive deflecti on of the d.c •. meter. The liqu i d level i n the 

tank ( he i ght i n feet from the bottom of the tank or sump ) i s determined 
from graduat i ons on the electrode lead as measured re l at i ve to the tank 

r i ser flange, the cross bar or fixed i ndex point on those reels with 
pl ex i gl ass hous i ngs, or the edge of the access ho le. The zero pos i t i on 

on the el ectrode l ead represents the bottom of the tank or sump. 
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Manual Liquid Level Tape and D.C. Meter 

6-18 



RH0-~-230 

'"'ft· .... 

. _______ .. ___ _ 
PHOTO 6-3 

Close-up of Manual Tape and D.C. Meter 
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In the real life world of waste tank measurements, complications arise. 

If a tank has surface agitation from air circulator operation or in-tank 
transfers, the precision of the electrode measurement is lessened because 

of liquid surface movement. The operator must be able to distinguish 
between intermittent contact with the 1 iquid and steady contact at II just" 
the liquid surface. This motion of the liquid surface also makes the use 
of FIC's impractical. 

Electrode measurements can be affected by salt crystallizing on the 
electrode which may appear to indicate a rising liquid level as the salt 
deposit increases. Eventually, the salt "icicle" will drop off appearing 

to indicate a sudden lowering of the liquid level. When indicated, the 
electrodes are flushed with water to remove salt formations, but flushing 
is done only as scheduled by TRS supervision. 

Many of the stored wastes eventually reach the point where _sludge extends 
above the surface of the liquid or a salt crust forms on top of t~e 

liquid. Either of these cond iti ons affects the precision of the liquid 
level monitoring activities. A floating crust may · be an irregular 

formation which may shift position to a point directly below the liquid 
level gauge, giving rise to a measurement entirely different from the 
actual liquid surface. 

Where ·sludge extends above the liquid surface, liquid level measurements 
may be widely different from the actual 1 iquid surf ace. S1 udge 
approaching dryness may not have enough electrical conductivity to 
activate the liquid level meter. In such cases, the operator must arrive 
at a 11 1 i quid 1 eve l II measurement by the "feel II of the e 1 ectrode 1 ead as i ~ 

contacts the sludge. Repeated contacts with the electrode may penetrate 

the s 1 udge surf ace and eventua 11 y indicate a 1 ower i ng of the surf ace of 

the waste when, in fact, the only change is at the point of contact with 

the electrode. A small quantity of water, where allowed, flushed down 
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the lead may restore conductivity and fill the hole, restoring the 11 true 11 

measurement, when not in use, the electrode is withdrawn to a point about 
one foot above the waste surface. 

Liquid 1 eve 1 measurements are recorded on pre-printed data sheets. The 
detailed operations associated with this assignment and examp les of the 
data sheets used will be found in SOP T0-040-200. 

Swab R-i sers 

Swab riser monitoring is performed every 3 months unless otherwise 
specified by Tank Farm Process Control. The purpose of swab riser. 
monitoring is to detect possible leaks that might have occurred during a 
transfer of material from tank to tank. The readings are taken in 2-inch 
swab test risers which are at various locations along the pipe-line 
encasement. 

Swab riser monitoring requires the presence of a radiation monitor as the 
potential exists for contamination spread and/or excessive radiation 
exposure to personnel. 

Standard operating procedure T0-020-70 detai 1 s the requirements to do 
this job. RM personnel will monitor the swab for activity. The operator 
should note if moisture is present on the swab. Extreme care is required 
when handling swabs removed from the riser. 

The operator performing this job must be aware of changes in data from 
previous readings. An inmediate repeat of the sampling procedure is 
required if: 

• The new CP reading is greater than twice the previous CP reading. 

• The new swab reading is high enough to require changing from a 
G-M to CP probe. 

• The swab comes up wet, and the previous reading was dry. 

• Any new swab reading greater than 200 C/M above background. 
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· The above deviations require notification of TFS supervision, who will 
then initiate an investigation as to the probable cause. 

LEAK DETECTION PITS AND ANNULUS LEAK DETECTION 

Two other means available for the detection of possible leaks from waste 

storage tanks are leak detection pits and annulus leak detection 
systems. It must be noted that the monitoring of these systems is not 
the responsibility of Tank Farm Surveillance. This work is done by Tank 
Farm Process Operations; however, it is important to know how these 
systems operate and how they are a part of the overall leak detection 
monitoring effort. 

Leak Detection Pits 

The AN, AW, AX, AY, AZ, and SY Tanks have special facilities in the form 
of leak detection pits that are designed to detect and recover solution 
leakage through the tank's steel liner (secondary liner in AN, AW, AY, 

~Z, and SY Tanks). 

Such leakage is received into a waffle pattern originating at the _ tank 1 s 
center. Two 4-inch tie-ins from intermediate locations connect these 

slots to a 60-foot deep leak detection wen · located adjacent to the 

tank. The well consists of a vertical section of 24-inch diameter pipe 
surmounting a base section 3 feet high by 4 feet in diameter. The 
24-inch section is a pumpout riser that extends to a pump pit in which a 
ten gallon per minute (GPM) deep well pump is installed and connected to 

a 2-inch line to the 152-AX B Diverter. From here the solution can be 
routed to any designated tank within the A, AX, and AY Farm co~ lex. A 

similar system also exists for the SY Farm. 

There are three basic instrument systems installed on each leak detection 

pit. One is a radiation detection well installed adjacent to and 
extending to the base of the 4-foot diameter section. A second is 

instrument dip tubes for weight factor and specific gravity measurement. 

6-23 



RH0-~-230 

Readout is provided at the panelboards in the associated instrument 
buildings. (See Photo 6-4). 'The third is a thermocouple installed i n a 
well that ext_ends to within three inches of the bottom of the pit. This 
thermocouple is connected to CASS. 

Annulus Leak Detection 

The AN, AW, AY, AZ, and SY Farm Tanks have a leak detection feature which 
is unique to the double liner concept, and which is designed to detect 
leakage through the primary liner. Drain channels in the insulating 
concrete are designed to carry any leakage to the annulus space where 
leak detection facilities, in the form of conductivity probes that extend 
into each tank annulus, are installed 1200 apart in instrument risers 
1, 3, and 5. There are 17 of these probes at each location, with readout 
at the associated farm instrument buildings. (See Photo 6-5). A 
determination of annulus liquid level is obtained by rotating each of the 
three probe selector switches through the first 17 positions. Each 
position coincides with a different probe elevation, and turning the 
selector to a probe in contact with liquid will activate both an 
indicator light at the panelboard and ·an alarm at the control building 
annunciators. (See Photo 6-6). 

Alarms from the AN, AW, AY, AZ and SY annulus alarm annunciators are 
received by CASS. The probe elevations are as follows: 

Distance Distance 
Position From Bottom Position F-rom Bottom 

1 6' 10 l' 2" 
2 5' 11 l' 
3 4' 12 10 11 
4 3' 13 8" 
5 2' 14 6" 
6 l' 10 11 15 411 
7 l' 8" 16 2" 
8 l' 6" 17 1/8" 
9 l' 411 

NOTES: {1) The probe selector switches are normally· left in the 

#17 position. 

( 2) A-1 annuli are also scheduled to be equipped with a reel 

mounted and replaceable probe. 
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PHOTO 6-4 
Leak Detecti on Pit Panelboard 
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PHOTO 6-5 
SY Annulus Leak Detect i on Board 
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Each annulus is surmounted by a pump 'pit in which a 10-gpm deep well 

turbine pump is installed. When in use, pump routing can be either 

directly back to the associated tank via the pump pit or floor drain or 
to a well nozzle in the tank's pump pit. 

MONITORING OF WATER LEVELS IN PONDS 

In addition to having primary responsibility for waste tank liquid level 

monitoring, TFS also monitors waste water generated from operating 

facilities within 200 East and West Area that has b~en routinely 
discharged to three surf ace ponds. These ponds are: B-Pond, ( 216-B-3), 
Gable Mountain Pond (216-A-25), and U-Pond (216-U-10). Radionuclides 
received into these sites, which in the past were accidental releases due 
to equipment failure, are now low level effluent wastes from facilities 
such as the laundry, are filled or sorbed and held in the soil beneath 
the pond or ditch area. The critical control item is the maintaining of 
water surf ace levels within specified limits to prevent overflow (upper 
limit) or to minimize exposure of contaminated sediments (lower limit). 

Si nee the pond areas are in regulated radiation zones, personnel and 

vehicles are subject to all regulations which relate to entry into 
contaminated areas. 

Each of the three ponds are monitored for water level on Monday, 
Wednesday, Friday and Saturday or Sunday during day shift. 

Each pond has placed in it water level measuring sticks. These sticks 
are placed upright, have gauge markings in inches, and are located 

approximately 10 feet off shore of each pond. The water level is read to 

the nearest inch and recorded on the app 1 i cab 1 e data sheet. Water 1 eve 1 

limits have been established for each pond. They are as follows: 

B Pond 
Gable Pond 
U Pond 

76" Min. 
25 11 Min. 
12" Min. 
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WATER LEVEL LIMITS: INCHES 
EQt!Q. 

B POND 
(216-B-3) 

Gable Mtn. 
(216-A-25) 

MINIMUM 

76 

25 

GABLE MOUNTAIN POND 
216-A-25 

MAXIMUM 

89 

40 

N 

WATER LEVEL MEASURIHG STICK 

200-EAST AREA 

ROUTE 11A 

B POND 
216-B-3 

FIGURE 6-8 Area Map: Location of B Pond and Gable Mountain Pond 
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TO GABLE MOUNTAIN POND 

244-AR 

241-A-401 
COOLING WATER 

COOLING WATER 

TO B POND 
216-B-3 

242-A 4• STEAM 
CONDENSATE 

---------+-++-t---• TO B POND 
202-A CHEM SEWER 216-B-3 

FIGURE 6-9. To Gab l e Mountai n Pond - 216 - A - 25 
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WATER LEVEL LIMITS: INCHES 
MINIMUM LEVEL -12• 
MAXIM.JM LEVEL -Jo• 

1231-Z I 
. COOLING,!tfD WASTE WATER ----p:;{~?-, 

I u-, · u u I 
lz PLANT 234-S 284-W 2724-W 

/!COOLING WATE I q ISTM. COND. 216-U-4 DITCH 
!LIQUID WASTE I 
WASTE WATER 

EASUREMENT 207-u % I 
STICK BASIN >-Y ~ I 

;=:::;:::~~L;::OCA::;=TI=O;-;:N rm--'--[_0224_U 
16 St.. CHEMSEW~R COOLING WATER I 

rL, 242-S (3) 
UcooLING WATER J 

(4) ·-·7 -o r ·- -
1 241-SX COOLING WATER 1· 

. (OUT OF SERVICE ) I 

~ ·- ·- ·- ·-.I 

{l ) THE 216-z-ll DITCH IS ROUTINELY MONITORED BY 234-5 
OPERATIONS. 

{2) THE WEIR OVERFLOWS TO THE 216-U-ll POND 
( 3) WATER FLOW IS METERED 
(4) TO THE 216-S-16 DITCH (THIS HAS BEEN REMOVED FROM 

SERVICE)., 

FIGURE 6-10 Area Map : U-Pond and Source Processing Fac iliti es 
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Contra 1 va 1 ves regulating water fl ow into ponds are not to be operated 

unless in·structed to do so by Tank Fann Supervision. Waste water 
generation from the various source facilities are subject to significant 
change upon occasion, therefore, Tank Farm Supervision must review the 

status of water fl ow to arrive at appropriate action response. In case 

of U-Pond, the only available course of action is to request that flows 
be adjusted at one or more source facilities. For regulation of flows to 
ponds associated with 200 East Area process activities there is the 
capability for diversion of the inlet stream to either pond. 

SUBSURFACE MONITORING 

The second basic method of leak detection used at Hanford is the 

subsurface surveys of the soil surrounding and supporting a waste tank. 

In Hanford soils, liquids are expected to spread horizontally as well as 

downward and ·a waste tank leak would be indicated by increased levels of 
radiation in dry wells. At this time there are approximately 750 moni­

toring wells in the 200 East and West waste storage tank farms. 

oR·v WELL MONITORING 

The dry wells in use are open bottom mild steel casings of either 6 or 

8-inch diameter. Their depths range from 75 to 250 feet. All new wells 
will be grouted at the base and around the top to lessen the chance for 

surface water penetration into deeper soil. In addition, all new we lls 
will be no deeper than 125 feet. 

Although a number of we lls are randomly situated within the tank farm, 

most are located adjacent to specific tanks at a distance of 6 to 10 feet 
from the outer walls. Each well bears a 6-digit identification. The 

first two denote the farm, the third and fourth are the last two digits 
of the tank nurrber, and the fifth and sixth describe the clockwise 

location of the well from due north (See Photo 6-7). Also, if the third 
and fourth digits are followed by two digits. in parentheses, this will 

identify another tank for which the well can monitor. 
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PHOTO 6-7 
Vertical Dry Well 
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The equipment used to monitor dry wells includes: (1) a generator to 

power the unit; (2) a motor controller for the cable; (3) the printout 

controller; (4) the tape punch apparatus; (5) roll chart recorder. All 

of the above listed items are contained on or in the monitoring van. 

(See Photos 6-8 thru 6-10). The probes used to detect radiation within 

the dry well area are scintillation or Geiger Mueller (G-M). 

A scintillation probe is used in those wells with a history of low-level 

radiation. These probes contain material which emits pulses of light in 

the presence of radiation. The light is detected by a photo-electric 

tube which generates a signal proportional to the radiation field being 

surveyed. 

Those wells which have higher radiation levels, a G-M tube is used. This 

probe operates by measuring the radiation-induced ionization occurring in 

the gas-filled tube. Currently TFS uses two G-M probes designated red 

and green. The green G-M is more sensitive to radiation than the red and 

is used in those wells having lower radiation _fields. 

The effective ranges of both of these probe types may be extended by 

radiation shields placed on the probes. The shields are steel cup filled 

with lead which fits over the tip of the probe which houses ' the sensor 

tubes. 

In addition, a probe shield may be fabricated with a hole in one side to 

provide a "windo~• for the probe. This permits directional surveys to be 

made in a well which helps indicate the direction the radiation is coming 

from. 

The dry well monitoring apparatus is designed to detect radiation at any 

depth along the vertical length of the well. The procedure consists of 

lowering the detector to the bottom of the well and then obtaining a 

record of the radiation profile on the ascent. Radiation profiles of all 

we 11 s are recorded on strip charts. A paper punch tape recor'ded for 
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computer processing of the data is now in use in 

monitoring of the 200 East Area and West Area wells. 

conjunction with 

The rate of ascent 

is a critical parameter and is maintained constant to preclude variance 
as a function of time that the detector is exposed to source radiation. 

The information recorded in the computer plot (radiation level in counts . 

per second versus distance from the well bottom in feet) is presently the 
primary basis for evaluation of dry well status. Leakage from a tank 
would be determined from depth of a radiation peak and continued changes 

of the peak and profile. 

SOP T0-040-320 (Vertical dry well monitoring) details the actions 
necessary for performance of this job. 
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PHOTO 6-8 
Inserting Probe in Well 
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PHOTO 6-9 
Dry Well Van 
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PHOTO 6-10 
Dry Well Van Equipment 
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Neutron Probe Monitoring 

The neutron probe consists of a fast neutron source (Americium-berylium, 

1 1/2 curies,) and a slow neutron detector. Its application is based on 

the principles of a direct correlation between the count rate of the 

detector and the moisture content of the material surrounding the source 

and detector. The detector is a boron trifluoride-filled proportional 

counter. Boron trifluoride detectors are conmonly called B-F3 counters. 

At the present time the neutron probe is used in the monitoring of 

external dry well and in-tank dry wells. High ganma radiation fields in 

counter in the in-tank dry wells can produce an "elevated" count rate 

situation. For in-tank neutron monitoring, a ganma radiation shield is 

affixed to the probes. 

The use of the neutron probe in external vertical dry wells is limited to 

i nvesti gati ve acti ans. The moni taring attempts to detect any moisture 

changes or shifts in the surrounding soil structure. Such a shift could 

indicate the presence of large amounts of subsurface water which could be 

linked to a tank leak. 

The use of the neutron probe in in-tank dry well is still in the 

evaluation stages. The monitoring has been aimed at identifying the 

i nterst itial liquid level of solids . in the waste storage tanks at 

Hanford. There are presently six in-tank dry well assemblies installed 

in 4 tanks. Pending further studies and evaluations, about 19 more 

in-tank dry well assemblies might be installed to monitor for tank solids 

moisture levels. 

Presently dry well van No. 7 is used for neutron monitoring (see 

Photo 6-10). The same basic equipment and methods for obtaining the 

readings is used for obtaining external dry well ganma readings. The 

only exception is a change in the counting internal (12 inches down to 

6 i nches ) and several amplifier adjustments made by Instrument Main­

tenance personnel prior to use. 
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NEUTRON PROBE SCANS IN INTERNAL DRY WELLS 

Presently tanks 107-BY, 110-S, 111-S, and catch tank 361-B are outfitted 
with internal dry wells, and are monitored with a special prototype 

shielded neutron probe designed to detect the level of drainable inter­
stitial liquid within the solid material. 

The neutron probe consists of a fast neutron source ( americ ium-beryl i um) 

and a slow neutron detector. Its application is based on the principles 
of direct correlation between the count rate of the detector and the 
moisture content of the material surrounding the source an detector. The 

major difference between it and the probe (neutron) applied to the 

external dry we lls is the use of a high ganma radiation shield affixed 
above the source. 

Currently, Dry we ll van #7 is used for this assignment. (See Photo 9-10). 

The same basic equipment and methods for obtaining the reading is used as 

for obtaining externa l dry we ll galTITla and neutron readings. The only 

dry well ganma exception i s spec i al adjustment of the readout system must 

be performed by Instrument Maintenance personnel prior to its use of the 

probe. (See SOP T0-040-380}. 

LATERAL MONIT~ING OPERATIONS 

In addition to the pattern of typical dry wells used for waste tank leak 

detection, there are also laterals in place for the six tanks in 
241-A Tank Farm and for tanks 105-SX, 107-SX thru 112-SX, 114-SX and 

115-SX. 

Laterals are four-inch inner diameter tubes located ten feet beneath the 

tank 1 s concrete base which extends to a point approximately ten feet 

beyond enclosures that surmount the adjacent caissons in which the 
lateral tubes rise to ground level. (See Figure 6-12}. Three separate 

laterals monitor each tank. 
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FIGURE 6-12 

A Tank Farm Laterals 
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l06SX 

ll 3SX 

FIGURE 6-13 
SX Tank Farm Laterals 
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The equipment used to obtain lateral readings include a reel-mounted 
cable, a radiation probe, a pneumatic system which drives the probe to 
the end of the l ateral, a drive mechanism for probe withdrawal, and 
X-Y-Z recorders {See Photos 6-12 and 6-13). 

Two types of probes are specified for this opera ti on - "Green" probes and 
"red" probes. The color coding designation indicates the useful range 
and sensitivity of the probes. A green probe is used for laterals with 
1 ow radiation; and red probes are used for 1 atera 1 s with more intense 
radiation. The probe range detection setting for laterals in A-Fann and 
105-SX, 107-SX, 110-SX, and 111-SX are permanently set. The range 
settings for 108-SX, 109-SX, 112-SX, 114-SX, and 115-SX are to be set at 
the range specified in Table I and II of SOP T0-040-140. 

The lateral radiation readings are plotted by the instrument package 

{X;-Y-Z recorders) on graph paper. Each lateral is plotted on a separate 
sheet of graph paper. All monitoring frequencies for SX laterals are· 

every two weeks with the exception of 115-SX, which is taken quarterly. 
A-Fann 1 aterals that are taken every two weeks are: 101-A, 102-A, 103-A, 
and 106-A. Tank 104-A is obtained quarterly and 105-A is taken week·ly. 

Prior to obtaining a lateral monitoring reading, a source check is made 
to detennine if the system is within operating limits. This is 
accomplished by obtaining a radiation count with the lateral probe 

positioned in the calibration fixture installed in each caisson. If the 

count doesn 't fall within limits specified in the SOP, Instrument 
Maintenance may be needed. 

When the standard source check has been successfully completed, the 
1 ateral surveys may begin and the source check counts per minute are 
recorded on each chart used during the day for that probe and 
instrumentation. 
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PHOTO 6-11 
Lateral Building 
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PHOTO 6-12 
Interior - Lateral Building 
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Lateral Monitoring Equipment 
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Lateral surveys are made by lowering the probe into a lateral riser and 
moving • it to the end of the lateral air pressure. The probe is 
mechanically retrieved as the instrument package counts and records the 
radioactivity encountered in the lateral. 

For comparison purposes, a baseline chart for each lateral is available 
in the instrument shelter. The operator is to inspect the lateral survey 
plot and report to TFO and TFS supervision any peak readings that exceed 
the 10 cps) scribed limits line in uncontaminated laterals, any new peaks 
in a contaminated later_al, and increases in existing peaks in a contam­
inated lateral, and increases in existing peaks of 50S or greater. For 
those laterals monitoring 108-SX, 109-SX, 112-SX, 114-SX and 115-SX peak 
readings of 100 cpm or more- in a previously uncontaminated lateral shall 
be reported. The peaks resulting from the probe making the turn at about 
70 feet (65 feet for 108-SX, 109-SX, 112-SX, 114-SX and 115-SX laterals) 
and from response to the source at about 20 feet are expected from this 
notification. 

All lateral readings must be submitted to TFS within 24 hours. Those 
SOP's detailing lateral monitoring operations are: 

1 T0-040-060 (A-Farm) 
1 T0-040-100 (TK-105 & 107-SX) 
1 T0-040-120 (TK-110 & 111-SX) 
• T0-040-140 (TK's 108, 109, 112, 114, and 115-SX) 
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CASS 

(Computer Automated Surveillance System) 

The Computer Automated Survei 11 ance System (CASS), monitors all of the 
underground nuclear waste storage tanks. CASS consists of six field 
microprocessors, a central microprocessor that handles corrmunications, 
arid two central computers (Data General Eclipse C330) . The central 
microprocessor and central computers are al\ located tn the 
2i 50-E Building in the 200 East Area. Ths six tank farm microprocessors 
are located in Buildings 241-A, 214-BY-301, 241-CR-271, 241-SX-271, 
242-T, and 241-U-271. 

The primary Eclipse computer collects the data from the tank farm 

microprocessors and also collects data from manually inputted field 
readings from the field terminals . If the primary computer fails the 
second Eclipse is available for back-up. (See Photo 6-14). 

Currently there are seven remote terminals connected. to CASS system. 
These terminals are keyboard/printers used to input field readings not 

connected to a microprocessor. The terminals are al so used to receive 
schedules reports and to obtain requested reports. These terminals are 

located at 271-CR, 242-S, 242-A and 2750-E Building. In the 

2750-E· Building there are terminals in the Surveillance Room C-103, the 

Instrument Shop Room A-130 and the Operations Room B-105. (See 

Photo 6-15). 

The types of instruments in pl ace in the tank farm that CASS monitor~ 

are: (1) thermocouples, (2) automatic FIC liquid level gauges, 
(3) manual liquid level gauges, (4) area radiation detectors, 

(5) exhauster air monitors, and (6) annulus leak detectors. 

The tank farm microprocessors, on corrmand from the primary computer, 

collect data that is generated by the various tank farm instruments and 

transmit it to the central microprocessor. (See Photo 6-16). 
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PHOTO 6-14 
Eclipse Computers 
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PHOTO 6-15 
CASS T ermi na 1 

6-53 



RHO-MDt-23O 

97M-22CN 
- - --~·· ..... - • ___ .;r. 

. --·· ··--·--·· -----------
PHOTO 6-16 

Tank Fann Microprocessors 
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The central microprocessor handles all communications between the central 
computer and the tank farm microprocessor, and checks the data stream for 
transmission validity. The microprocessors report changes in contact 
alarms inmediately to the central microprocessor. Contact alarms include 
CASS equipment, area radiation detectors, exhaust air monitors and 
annulus leak detectors. 

Equipment failure, liquid levels, and thermocouples data is sent to the 
primary computer for storage and analysis of the operating conditions 
(specifications, operating limits, procedure, etc.) The primary computer 
also performs all the required calculations to generate reports on tank 
status. All alarm data is displayed at specified remote terminals. 

All data files are maintained on both Eclipse computers. In this way if 
the primary Eclipse should fail, these files will not be lost. On a 
routine basis all data files and programs are also copied to magnetic 
tape with a copy of them ·being stored in a location away from the 
2750-E Building. 

CASS Operator Duties 

The CASS system is monitored by an operator on a 24-hour basis. The 
general duties of the CASS operator include: 

1. The operator must report all alarms (contact or liquid levels out of 
limits). 

2. The operator must report all equipment failures. 

3. The operator will start/stop remote terminals upon request. 

4. The operator wil1 troubleshoot the Eclipse CASS system and follow the 
CASS operator manual to resolve computer related problems. 

Any alarm that an operator receives from the CASS system is reported to 
his shift supervisor and the supervisor has the responsibility to 
follow-up and determine any corrective action that should be deemed 
necessary. 
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REMOTE VISUAL IMAGERY 

Th_e Remote Visual Imagery Unit of Tank Farm Surveillance is responsible 

for obtaining photographic data of waste tank interiors. The photo­

graphic i nfor mation that is obtained is used to provide supporting visual 

data for waste tank investigations and various engineering studies. 

Surveillance Operations personnel provide the manpower to support this 

activity. It is the role of the operators in preparing for a mission to 

bring along the necessary RWP equipment. This would consist of proper 

SWP clothing, radioactive waste cartons, rags, pl as tic bags, tape and 

mi see 11 aneous too 1 s. Operators al so move the camera truck and equipment 

to the job site, prepare the entry riser, assist the photographer in 

preparing the camera equipment, build and/or install radiological 

containments, and handle the camera package during the photographing 

sequence. 

The photographs ·are obtained by lowering the camera package (See Photos 

6-17 through 6-19) through a · 12" or larger riser into the vapor space of 

the tank. Once the camera package is in · position, the photographer 

remotely snaps the shutter. The camera pack age is rotated as photos are 

shot in different directions. Usually three entries are made shooting 

30 views. 
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PHOTO 6-17 
12 11 Camera Pack age 
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PHOTO 6-18 
Site Preparation 
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PHOTO 6-19 
Inserting the Camera Package into a 12 11 Riser 
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In the past, this job had the potential for severe contamination to the 
equipment and personne 1. However, the Remote Imagery staff deve 1 oped a 
new containment which effectively isolates the equipment from the 
contamination on the riser walls. The contamination potential has now 
been greatly reduced. 

Waste Packaging and Handling 

Those survei 11 ance jobs that normally require the handling and packaging 
of radioactive waste are in-tank photography and swab riser monitoring • 

.. 
Except in unusual circumstances, all waste handled will be well within 
the criteria limits of 10 MR/HR at the surface of the waste container. 
Liquid waste is not usually handled. Practically all waste generated 
will consist of used plastic, PVC, rags, swabs and paper . 

It is the responsibility of the operator to use only those containers 

that have been approved by the packaging, shipping and safety conmittee. 

All containers shall be inner lined with plastic bags. Under no 

circumstances should an operator compact waste suddenly or with his 
hands. Compaction with the hands may result in puncture wounds, while 

sudden compaction could result in "blowing out" of contaminated dust. 

The filling of a container should be discontinued if a dose rate of 
10 MR/HR exists two inches from the container; the height of the 
uncompacted mater i a 1 in the container reaches . the top; or the estimated 
weight of the package is approximately 70 pounds. 

It is also permissible at this time to package large volume material such 

as folded plastic, paper, or rubber matting in large heavy duty plastic 

bags. The plastic bag is then taped securely shut. In some instances 

the material may require double bagging. 
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Other items to rementer when packaging radioactive waste are: 

• Solid wastes shall be ·dry. Damp wastes will be packaged in an 
inner waterproof container which will contain the moisture. 

• Waste containing contamination which is easily airborne shall be 
contained by a sealed inner container. 

• The exter ior surfaces of the waste package shall have smearable 
contamination 1 ess than 1000 0/M beta-galfflla and no detect ab 1 e 
alpha. 

If the outer pack age surf ac;es exceed these limits, the pack age shou 1 d be 
decontaminated to acceptable levels or placed inside an additional 
container (i.e., another plastic bag, larger box, etc). 

Once the waste has been properly pack aged, notify supervision that the 
waste is ready for pickup. Operations supervis·ion will complete and sign 
the on-site radioactive shipment record. (See Figure 6-15). 
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GLOSSARY 

absorbed dose - the quantity of energy imparted to a mass of material 
exposed to radiation expressed in rads (1 rad= 100 ergs/gram). 

absorption - the process by which radiation imparts some or all of its 
energy to any material through which it passes; the taking up of 
substance through the interior of another substance; (not to be 
confused with adsorption which is the adhesion of one substance to 
the surface of another). 

activity - chemically, the relative rate or degree of readiness or ease 
with which an element or compound or agent acts; and excited state of 
a gaseous substance due to ionization; the relative concentration of 
free ions; the magnitude or rate of disintegration of a radioactive 
emission in terms of its observable effect. 

adsorption - a surface phenomenon in which one substance is taken up at 
the solid surface of another, resulting in a change of concentration 
at the i nterf ace. 

aging - usually refers to decay of radioactivity. 

active tank - a tank wich contains greater than a minimum heel of liquid 
and/or for which future material additions are planned. 

aging waste - the high heat waste which has been processed for cesium and 
strontium removal and is stored for the decay of short lived fission 
products. The current storage period is approximately five years 
from 9ated of reactor discharge, after which time the material may be 
processed as evaporator feed. 

airborne - supported by air. Usually applied to small particles whose 
free-fall velocity is so slow that they are carried by air currents. 
Airborne contamination applies to contamination loose in the air or 
filtered fr001 the air or deposited frcm the. air as contrasted with 
contamination spread by such means as splashing, dripping, or leaking. 

air sample - a sample of the air for determining the amount of radio­
activity present. A known volume of air is passed through a filter 
paper. The total activity which is concentrated on the surface of 
the filter paper can then be measured in specially designed counters. 

alpha particle - nucleus of helium atom, emitted by some radioactive 
elements, emitters. Each alpha particle consists of two protons and 
two neutrons. 
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annular tank - a doughnut shaped tank; the annulus provides additional 
nuc 1 ear safety~ 

atom - the smallest ·unit quantity of an element that is capable of 
entering into chemical combination. 

atomic number - position of an element in the periodic system, in which 
the elements are arranged according to increasing number of orbital 
electrons, with hydrogen as number one. 

atomic weight - the relative weight of an atom of an element, as compared 
with the we ight of one atom of oxygen taken as 16. 

axis - the line about which a rotating body turns; the central line of 
--any synmetrical body. 

background - the amount of radiation that is present at a given location 
due to natural or induced radiation. 

baffle - a plate in a piping or duct system used to control or direct the 
flow of fluids. 

baseline - reference point. Specified liquid level or radiation peak 
against which new infonnation is compared. 

beam, radiation - a stream or ray of radiation, such as a stream of beta 
particles; the radiation escaping through an opening of a shield. 

beta particle - an electron emitted from the nucleus of an atom of a beta 
emitter. 

beta ray - a stream of beta particles. 

BF3 (boron trifluoride) - gas used in ion chambers for detection of a 
neutron flux by the neutron-alpha reaction; al so, denotes both the 
tube and the entire instrument assembly. 

biological hazards - the dangers involved in exposure of radioacti.ve 
mater i al to the human body. 

bismuth phosphate process - first precipitation process used at Hanford 
for ,separation of Pu from the irradiated U fuels • . This process was 
replaced by Redox and Purex processes to gain the advantage of 
separation and recovery of the U and Pu and fission products. 

blue flash - visible light normally produced as a result of a nuclear 
burst. 
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body burden - the amount of radioactive material in the body at the time 
of interest. 

breathing - of tanks, drawing in or giving out vapor or air due to 
changes in temperature or pressure. 

breathing air .- separate air supply for fresh air masks. 

bumping - a violent emission of vapor from a boiling liquid, caused by 
super heating. 

burial ground (garden) - a land area specifically designated to receive 
packaged contaminated wastes and equipment for burial. 

burst - an exceptionally large release of uncontrolled radiation energy 
1n a very short period of time. 

calcine - to drive off volatile matter and to make powdery by action of 
heat. 

camera packaae - the various assembled components (camera, housing, hose, 
etc. use to obtain in-tank photos. 

canister - a small container, enclosing the filter media, attached to a 
mask. 

cascade - equipment arrangement where process streams flow by gravity 
from vessel to vessel, column to column; also, radioactive decay 
·scheme. 

cask - a shielded container used to transport radioactive material. 

CASS - Computer Automated s·urvei 11 ance System. 

catch tanks - small capacity single-shell tanks, associated with diver­
sion boxes and diverter stations. The tanks are designed to receive 
any transfer · line leakage from these boxes of adjacent pipe 
encasements. 

certification - the action of determining, verifying, and attesting to 
the qualifications of personnel, processes, procedures, etc. in 
accordance with ~pplicable requirements. 

chain reaction any chemical or nuclear process in which some of the 
products of the process or energy released by the process are 
instrumental in the continuation or magnification of the process. 
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classified information - information which requires safeguarding in the 
interest of national security. 

clearance (Security) - access permit covering type of information one can 
receive and covering areas and building one is permitted to enter. 

cold - uncontaminated; free of radioactivity; not irradiated when 
-referring to uranium. 

condensate - liquid formed from a gas or vapor. 

conditional release - the release of contaminated materials from Radia­
tion Zone areas for further use or disposal under stated conditions. 

conductivity probe - the release of contaminated materials from Radiation 
Zone areas for further use or disposal under stated conditions. 

confirmed or declared leaker - the designation of any underground waste 
storage tank which has leaked per the conclusion reached after a 
review of accumulated data. 

constant monitoring - continuous determination of the amount of ionizing 
radiation or contamination present in a specified place. 

contail'lllent - that which prevents escape and dispersi;n of radioactive 
material beyond specified confines. 

contaminated waste - solid, gaseous, or liquid waste which contains 
radioactive materials. 

contamination radioactive - the presence of radioactive materials where 
it is norma y un esirable, harmful, or causes interference. 

continuous air monitor (CAM) - instrumentation for detecti~n o~ airborne 
radioactive contamination; 

controlled area - an area in which access, occupancy, and working condi­
tions are controlled to minimize exposure of personnel to radiation 
and contamination. 

controlled exposure - the limiting of occupational exposures to ionizing 
radiation by administrative means. 

count - act of measuring radioactivity; the specific amount of radio­
activity present. 

cover block - removable concrete shields over cell openings and diversion 
boxes. 
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C.P. - standard beta-ganma dose rate instrument used on the Hanford 
Project. 

crash alarm - notification of an emergency made simultaneously to tele-
phones on an automatic conference circuit. -

crib - a porous underground structure for disposal of low-level liquid 
-wastes. 

critical - fulfilling the condition that a medium capable of sustaining a 
nuclear chain reaction has an effective multiplication factor equal 
to unity (1 to 1). 

critical incident alarm nuclear excursion alarm - an audible evacuation 
a arm automatica y activated by a radiation burst resulting from a 
nuclear excursion. 

critical mass - the minimum mass of fissionable material required for 
producing a spontaneous fission chain reaction. 

critical organ - the critical organ for internally deposited radio­
nuclides is that organ of the body receiving the specified radio­
isotope that results in the greatest physiological damage to the 
body. The critical organ for exposure to ionizing forming organs, 
gonads, and eyes. 

criticality - state of being critical; a self-sustaining neutron chain 
reaction in which there is an exact balance between the production of 
neutrons and the losses of neutrons in the absence of extraneous 
neutron sources. 

crust - a hard surface layer which has formed in many waste tanks that 
contain concentrated solutions. 

curie - the unit of the measurement of radioactivity; 1 curie = that 
quantity of any radioactive isotope which undergoes 2.7 X 1010 
disintegrations per second. 

data sheets - pre-printed forms used to record the various types of sur­
veillance data, (i.e. liquid level, ponds, swab risers). 

decay (radioactive) - the gradual diminishing of the quantity of a radio­
active substance due to the spontaneous disintegration of nuclei by 
the emission of alpha or beta particles, or ganma rays. 

decontamination - the cleaning or removal of radioactive contamination. 

deposition - act or process of depositing or laying down; generally 
refers to radioactive materials deposited within the body. 
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detect - to discover the presence, existence, or fact of. 

deviate - to change or turn from a course of action or procedure. 

disabling injury - a work injury which results in death, permanent total 
disability, permanent partial disability, or temporary total 
disability as defined under the American Standards Association 
Code 216.1 - 1954. 

dischar e on site - liquid wastes discharged to on-site systems such as 
itc es, ponds, etc. 

disintegration - a spontaneous nuclear transformation characterized by 
the emission of energy and/or mass from the nucleus. 

ditch - long. narrow unlined excavation in the ground, used for conveying 
large volumes of liquid to a pond. Usually contain very low-levels 
of contamination. 

diversion box - a below grade concrete enclosure containing the remotely 
maintained jumpers and spare nozzles for diversion of waste solution 
to storage tank farms. 

do not oeerate tag - an inviolable tag placed on any equipment where a 
possibility of injury would exist in the event that the equipment 
were to be operated. 

dose - a quantity of radiation absorbed from incident radiation by a 
-specified mass. The unit of absorbed dose is a rad. 

dose rate - radiation dose received per unit of time. 

dosimeter - an instrument for measuring accumulated radiation dose. 
Carmon dosimeters are film badges and pencils. 

double contingency - minimum safety limit used such that two errors are 
required before criticality is possible. 

double-shell tank - the newer one million gallon underground waste stor­
age tanks consisting of a concrete she 11 and two concentric carbon 
steel liners with an annulus. 

dry well (in tank) - a sealed casing within a tank' that is attached to a 
riser, and used for access of a neutron or an acoust ical probe to 
determine the level of drainable interstitial liquor. 

dry we ll - a steel casing, 
the ground to various 
i nstruments to measure 
content. 

generally 6 inches in diameter, drilled into 
depths, and used for access of monitoring 
the presence of radioactiv ity of moisture 
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effluent - waste stream from a process of facility. 

electrode - a conductor used to establish electrical contact with a non­
meta1lic part of a circuit. 

emergency procedure - a special procedure for personnel to follow in the 
event of an abnonnal occurrence or emergency. 

emission - release of contaminated gas or liquid to the atmosphere. 

environs - area immediately surrounding. 

evaporator-crystallizers - 242-A and 242-X waste concentration facilities 
that operate at a reduced pressu. a (~acuum) and are capable of 
producing a s 1 urr y containing about 30 vo 1 ume percent so 1 ids at a 
specific gravity of greater than 1.6. 

evaporator feed - any liquid that forms acceptable salt cake with further 
concentration, e.g., low heat waste, dilute interstitial liquor, aged 
waste, and other radioactive waste solutions . 

exclusion area - the fenced area enclosing the individual production 
f ac il i t i es • 

exposure record - records which date, list, and evaluate the occupational 
exposure of persons to ionizing radiation. 

eye protection - safety devices used to protect the eyes from damage, such 
as welder hoods, shatter-proof glasses, and ·acid goggles. 

FIC - a Food Instrument Corporation automatic liquid level gauge based on 
- a conductivity probe installed in approximately 85 underground waste 

storage tanks and in most cases electri cally connected to a computer 
for data transmission, analysis, and reporting. Local readings may 
also be obtained from a dial. 

finger ring - a dosimeter in the form of a ring to be worn by employees 
to determine radiation doses to the hand. 

fissile material - an element or isotope, the nuclei of which can by 
nuclear bombardment undergo nuclear fission and produce a chain 
reaction. This item can be applied only to uranium, plutonium, and 
thorium. · 

fission (nuclear) - the splitting of a nucleus into two essentially equal 
fragments. 

· fission product - a nuclide produced by the fission of a heavy element. 
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fissionable material - material such , as certain isotopes of uranium and 
p 1 utoni um that have the property of capturing neutrons and thereupon 
splitting into two particles with great kinetic energy release~ 

flu sh - act of adding solution to process piping or equipment, for a 
specific purpose such as removal of solids or contamination. 

fresh air mask - a tight fitting breathing mask supplied with fresh air 
from an external source. 

friable - crumbles easily; reduced to ,powder. 

fusion ~nuclear) - the process of building up more complex nuclei by the 
com ination, or fusion, or simpler ones. The formation is usually 
accompanied by the release of energy. 

gamna ray - electromagnetic radiation emitted by the nuclei of radio­
active substances during decay, similar in nature to X-rays. 

GM instrument - instrument for detecting low-level beta and ganma radia­
tion using a Geiger-Mueller tube. 

greenhouse - temporary plastic enclosure for controlling contamination. 

half-life - the time required by the radioactivity of a substance to decay 
to half its original value, that is, for half the atoms present to 
disintegrate. 

half-life, biological - time required for the body to eliminate one-half 
of the administered dose of any substance by regular process of 
el imi nation. 

half-life, effective time required for a radioactive element fixed in 
the tissue of a living body to be diminished 50% as a result of 
combined radioactive decay and biological elimination. 

heel - the amount left in a vessel or container after the bulk of the con­
-tents have been removed. 

high efficienci filter - filters designed to achieve 99.95 percent mini­
mum efficiency in the containment of radioactive particulate of 
greater than 0.3 micron size. 

high leve l waste - radioactive waste which contains the bulk (99 percent) 
of fission products. 

"hotM - a colloquial term meaning radioactive. 

hot sho@ - a shop or room designed for handling or repair or radioactively 
con aminated equipment. The space may have special shielding, 
ventilation, or manipulating equipment. 
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inactive tank - a tank which has been removed from liquid processing 
service, pumped to a minimum supernatant heel and is awaiting, or is 
in the process of being stabilized and isolated, includes all tanks 
not in active or active restricted categories. 

ingestion - the state of having been taken into the stomach - as taking 
radioactive materials into the digestive tract. 

interpolution - estimating values which fall between two known values. 

i nverse square law (radiation) - the intens i ty of radiation decreases 
inversely with the square of the distance from a source, which is a 
point source or relatively small. 

interstitial li quor - the liquid which fill s the voids in the sol ids i n 
the waste tank. This liquid is estimated to be about 50 percent of 
the sol i ds volume. In salt cake, approximately 60 percent of the 
liquor is drainable and about 40 percent is held in place by 
capillary forces (non-dra inable ). In the sludge portion of the tank 
farm waste, this liquor is not con_sidered pumpable or drainable, but 
may contain pockets of liquid which cannot be estimated. Inter­
stitial liquor may be evaporator f eed or terminal li quor. 

ionization chamber - a device, consisting of an enc losed volume of gas 
between charged electrodes, used in measuring i on izing radiation in 
terms of electric charge assoc i ated with ions produced in the volume. 

i on izi n radiation - any electromagnet ic or particulate radiation (con­
tam, na ,on _ capable or producing i ons, directly or i nd irectly, i n its 
passage through matter. 

i rrad i at i on - the exposure of materials to radiation. 

i solation - the act of seali ng a tank against li qu id i ntrus i on from any 
cred itable source and confining the atmosphere i n the tank, except 
for filtered ai rways for nonnal tank breathing and vent il at i on for 
temperature control where necessary. 

i sotope - any of the two or more forms of the same element, containing 
the same number of protons but _d1fferent numbers of neutrons. 

jet pump - a modified conmercially ava il ab le jet pump used as a very 
----e~f~f-ective salt we ll pump. A centr ifuga l pump i n the pit recirculates 

a stream to serve as the motive fluid for the jet located at the 
bottom of the we ll wh ich draws add iti onal solut i on i nto the loop at a 
rate equal to the discharge rate that is controlled by a diaphragm 
operated valve (DOV ). 

klaxon - an audibl e signal device used to alert personne l of an existi ng 
emergency. 
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lateral - horizontal dry well under A Farm and certain SX Farm waste stor­
age tanks. 

leak detection pit - collection point for any leakage from AX Farm tanks. 
the pits are equipped with radiation and liquid detection i nstruments. 

limits (o~erating) - volume, concentrat ion, or we ight limits in process 
vesse s or areas designed to preclude personnel hazards, equipment 
damage, or processing upsets. 

liquid level - determination of the amount of radioactivity present ; the 
act of determining or the individual doing the monitoring; watch, 
observe or check with special purpose . 

li quid waste - solutions contaminated with radionuclides in concentrations 
greater than environmental discharge limits. 

lock and tag procedure - a procedure for locking out and tagging equipment 
where the possiblity of injury exists in the event the equipment is 
used or operated. 

lost time inJury - colloquial for disabling injury, which is defined as a 
work 1nJury which results in death, permanent total disability, 
permanent partial disability, or temporary total disability as 
defined under the American Standard Association Code 216.1 - 1954. 

low-level alarm - an instrument device set to alarm at a predetermined 
minimum level. 

low-level waste - waste in which the radioactivity is sufficiently low 
that it may be safely discarded to cribs. 

magenta - the color, purplish shade of red, of the symbol on a radiation 
zone sign. 

maximum ermissible concentration MPC - the dose of radiation or body 
bur en o ra 1onuc ides which un er any combinati on of circumstances 
is not expected to cause appreciable body injury to the average 
indivi dual at any time during his lifetime. 

millirad (mrad) - 1/1000 of a rad. 

mon itor - determinat i on of the amount of radioactivity present; the act 
of determining or .the individual doing the 11monitoring. 11 

monitoring wells - holes drilled into the ground to various depths, used 
for determining presence of radioactivity by instruments lowered into 
the well or by water samp les. 
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neutron - stable particle of same mass as a proton but without an elec­
trical charge. 

neutron interaction - exchange of neutrons between masses of nuclear 
materi a 1. 

neutron probe - probe equipped with a neutron source and detector which 
is used in monitoring wells to determine the moisture content of the 
soi 1 as one means for detecting 1 eaks in underground waste storage 
tanks or pipelines. · 

nuclear excursion - accidental criticality; an uncontrolled reaction 
event. 

nuclear materials - uranium, plutonium, neptunium, and thorium held in 
custody for U.S. Gov't. 

nuclear reaction - result of the bombardment of a nucleus with atomic or 
subatomic particles or very high energy radiation; also the decay of 
radioactive materials. 

nuclear safety - the application of technical knowledge and adminis­
trative control to prevent an unplanned, uncontrolled nuclear chain 
reaction in nonreactor environment. 

nucleus - the inner core of the atom, consisting of neutrons and protons. 

nuclide - any species of atom that exists for a measurable length of time 
and has a nuclear structure distinct from that of any other species 
of atom. 

occurrence reeort - a report to DOE-RL, covering an off-standard condi­
tion, accident, or incident. 

open hole salt well - a pump inserted into a waste tank with the suction 
at or below the solids level, frequently used to remove the bulk of 
the liquid, particularly in tanks containing less than 2 feet of 
sludge. 

operating erocedures ~SOP) - written procedures describing a sequence of 
operating steps, including safety instructions. 

phantom liquid levels - false liquid levels obtained when conductivity 
probes contact a solid mound, discarded equipment, etc. 

plumnet - weighted plumb bob at the lower end of the measuring tape on 
liquid level gauges. 

pond - also called a swamp, a body of water enclosed in a natural or diked 
--surface depression, used for disposal of high-volume, low-level 

liquid effluents. 
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£.Q£El - an alpha detection instrument that makes a popping noise when its 
probe is held close to a source of alpha particles. 

probe - an instrument package designed to be inserted in dry wells, tank 
risers, or other access ports to measure conductivity, radiation, 
moisture, temperature, etc. 

psychrometry - determination of the humidity or dew point of a gas from 
wet and dry bulb temperatures that is used in conjunction with flow 
rate data to calculate evaporation rates. 

proton - a positively charged particle of about the same mass as a hydro­
gen atom (which is one on the chemist's scale) and about 1,800 times 
heavier than the electron. The electrical charge of the proton is 
equal . and opposite to the charge of the electron. Protons and 
neutrons make up the nucleus of the atom. 

questionable integrity - any tank wh ich has a small decrease in liquid 
level or a radiation increase in an assoc i ated dry well, for which 
the data are i nsuff ici ent to support a conc l usion that the tank is 
sound. 

quick-sort - procedure for checking personnel after a criticality acci­
dent to determine extent of radiation exposures and contamination. 

rad - un i t of absorbed radiation dose. It is 100 ergs per gram. 

radiation (rad i oactivity) - the em i ss i on of atomic particles or rays by 
nuclei.-

radiat ion occurrence (RO) - a condition or situati on i nvolv i ng radiat i on 
which is an undesirable event of sufficient importance or widespread 
i nterest as to warrant i nvest i gat i ve act i on by supervision. 

radiation work procedure (RWP) - a wr itten procedure for work in Rad i a­
tion zones defining radiolog ical conditions and precautions and 
protective cl oth i ng requ i rements. 

radiation zone - an area or i tem or equ i pment requ iring access contro l for 
personnel due to radiation or contamination. 

radioisoto e radionuclide - unstable atoms of elements, giv i ng off 
1nv1s1b e particles o rays from the nuclei dur i ng the process of 
changing to more stab l e forms. 

regulated shoo - maintenance repa ir shop within a radiation zone. 

regulated tools - tools and equipment used only in Radiation Zones. 

rem - stands for "roentgen equ ivalent man, 11 it is the quantity of any 
- type radiation having the same· effect on the body as one rad of X or 

ganma radiation. 
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removed from service - any tank which i s a confirmed leaker or is not 
intended for reuse. 

respiratory protection - equ ipment, such as assault masks, MSA masks, or 
fresh a,r masks, worn to protect personnel from inhaling harmful 
gases or particulate matter. 

riser - the upright pi pe projection from a tank; any vertical pipe. 

salt cake - nondeliquescent crystals (at average Hanford air conditions) 
formed by evaporation, cooling and/or settling. 

salt well - a screened casing inserted into a waste tank containing so.lids 
that extends to within about 2 i nches of the bottom. The larger 
solid particles are rejected by the screen while liquid is allowed to 
migrate into the well for pumping. 

salt we ll pump - a l ow capacity pump used to remove interstitial liquor 
from s a I t we 11 s • 

scintillation monitor - a radiation detection or measuring instrument 
based on the principle that light pulses are produced in .some 
materials when they are exposed to radiation. 

shielding - the material interposed between a source of radiation and per­
sonnel for protection against danger of radiation; corrmon shielding 
ma~erials are concrete, water, and lead. 

shipping cask - specially designed container used for shipping radio­
active product. 

sight gl ass - view port or window in a vessel or pipe for viewing con­
tents or flows. 

single shell tanks - tanks constructed of a concrete shell and one steel 
liner, used to contain high-level wastes. 

sludge - solids formed by precipitation without additional concentration. 

smear - to wipe a surface with a rag, kleenex, or paper to determine if 
any loose contamination is present. 

software - the totality of programs and routines used to extend the cap­
abil iti es and operation of a computer. 

source (radiation) - calibrated sample of radioactive material used to 
cneck instrument response and ability to measure; and point or area 
from which radiation originates. · 
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special nuclear materials - plutonium, uranium-233, uranium enriched in 
the isotope 0-233 or in the isotope U-235, and any other material 
which the DOE determines to be special nuclear material. 

stabilization - the removal or irrvnobilization, as completely as possible, 
of the liquid conta i ned in a radioactive waste storage tank by salt 
we ll pumping, open hole salt we ll pumping, diatomaceous earth 
addit ion, etc. 

static tank . - a tank with no stgnificant change in liquid level or 
involvement in transfer operations during a stated period of time. 

step-off (pad) area between designated zones, passage through which 
requires survey and may require removal of protective clothing, such 
as shoe covers, coveralls, gloves. 

supernate ~supernatant liquid) - the volume difference between the mea­
sured iquid level and the measured average solids level in any tank. 

surveillance - the act of watch ing closely. 

· survey - to determine with instruments the amount of contamination or rad­
; ation present. 

swamp - ground area where uncontaminated or low-level waste water is dis­
charged to seep into the ground. 

tank farm - area containing a number of storage tanks; i.e., chemical 
tank farm for storage of chemicals used in a plant, or underground 
waste tank farm for storage of radioactive waste. 

terminal liquor - the liquid product from the evaporation-crystallization . 
process which upon further concentration forms an unacceptable solid 
for storage in single-shell tanks. Terminal liquor is characterized · 
by a caustic concentration of approximately S.SM (the caustic molarity 
will be lower if the aluminum salt saturation ir reached first). 

thermocouple - a device for measuring temperature, consisting of two dis­
similar metal wires joined at one end {hot junction) with the free 
ends joined to measuring instrument. Electrical potential charges 
due to temperature charges at the hot end are measured at the cold 
end and calibrated to read out as temperature. 

time limit - the amount of time a person may be exposed to a specified 
dose rate or may stay in a radiation zone. 

timekeeping - timing personnel in a radiation zone so that personnel expo­
sure records may be maintained. 
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transuranic elements · - tDOSe elements which have an atomic number. higher 
than 92. These element~ do not occur in nature and have to be 
produced artificially from uranium, eit her directly or indirectly by 
successive steps of transmutations. (N eptunium-93, plutonium-94, 
americium-95, curium-96 , berkelium-97, californian-98, einsteinium-99, 
fermium-1OO, mende levium-1O1, and nobelium-1O2). 

utilities - services, such as electric, steam, and water. 

vacuum - a pressure l ess than atmospher ic pressure. 

vent - an opening or hole for passage or escape of air, gas, or fluid, 
--such as a tank vent. 

ventilation balance - control of the building air supply to maintain 
proper air flow in a direction towards areas of potentially greater 
contamination. 

vessel vent system - system under a slight negative pressure through 
whicn a series of process vessels are vented, and the off-gas is 
treated and filtered. 

waste management - the storage and disposal of radioactive waste mate­
rials, including processing to recover valuable constituents. 

"whites" - white coveralls worn in radiation zones for protection against 
radioactive contamination. 

whole body count - radiation survey which measures the amount of radio­
active material in the body. 

X-ray - electromagnetic ionizing radiation which is highly penetrating. 

yield - amount of product produced. 
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NPO PROGREss'roN EXAM STUDY QUESTIONS 

1. Briefly describe the events(s) and reason(s) for the creation of the 
Tank Farm Surveillance Group? (1-1) 

2. What is the primary function of the TFS Analysis Unit? (1-1) 

3. According to the TFS Charter, what are the two (2) primary 
responsibilities of Tank Farm Surveillance? (1 -2 and 15) 

4. Waste tank storage capacities 
to ___ gallons. (1-2) 

range from gallons -----
5. List the four oldest tank farms and their dates of construction. (1-2) 

6. Briefly describe the basic design concept of the first twelve (12) 
tank farms. (1-3) 

7. To date, how many tanks have been designated as confirmed leakers ? 
(1-3) 

8. What are the advantages of the double-shell tank design over the 
single shell design? (1-3) 

9. Name the four basic chemical processing operations that were the 
source of the radioactive waste solutions. (1-3) 

10. What two elements were these four chemical processing operations 
attempting to recover? (1 -3) 

11. Name the three most essential ingredients in effectively combating an 
emergency. (2-1) 

12. What are the two initial steps to be taken upon observing an 
emergency situation? (2-1) 

13. Each employee has emergency-related responsibilities that help ensure 
his own safety and that of fellow employees. List three things you 
should do if discovering the emergency. (2-6) 

14. What are your duties if assigned to an emergency response team? (2-6, 
2-7) 

15. If you are not assigned to recovery aper at i ans or are not part of a 
response group, what are your responsibilities? (2-6) 

16. Name several ways to initiate an emergency alarm. (2-8) 

17. Name five types of group l emergencies. (2-8) 
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18. Name three types of group 2 emergencies. (2-8) 

19. Describe the emergency signal and action to be taken during the 
following emergency conditions: (2-10) 

• Criticality 
• Fire 
• Airborne contamination 
• Evacuation and attention 

20. What is the Rockwell emergency phone number? (2-5) 

21. Under which three emergency conditions are the evacuation buses used? 
(2-24) 

22. Why is 11 quick sort 11 monitoring conducted during a criticality 
emergency? (2 -26 •to 27) 

23. Describe what actions you should take upon receiving a bomb threat. 
(2-34) 

2d. Does a possibility of a criticality emergency exist in the tank 
farms? (2-38) 

25. If you encounter a fire in the tank farm, what are your 
responsibilities? (2-39, 40) 

26. If the fire is in a radiation zone, the minimum respiratory 
protection required is ? (2-40) -------

27. In TSF Plant Operations what condition(s) require nuclear criticality 
considerations? (3-1) 

28. Briefly detcribe ~ockwell's contingency ~hilosophy for criticality 
prevention. (3-1) 

29. In which ~ockwell Hanford Plant do we find fissile material handled 
and stored? (3-1) 

30. What is meant by chain reaction and nuclear incident? (3-6) 

31. What is airborne radioactivity? (3 -7 ) 

32. Why must airborne radioactivity be controlled? (3 -7 ) 
Name some of the methods available to minimize airborne 
radioactivity. (3-7) 

33. Describe four circumstances when respiratory ·equipment is required. 
(3-7, 8) 

34. At _____ Ci/cc, filtered respiratory protection ~s required for 
beta-garnna emitters. (3-8, 9) 
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. 
35. When air concentrations for fission products exceed 2 X 10-8 uc,i / cc 

what type of respiratory equi pment must be worn? (3-9) 

36. The air concentrati on inside a certain facility" is 1 X 10-4 Ci/cc 
for beta- gamma emitters. Can you enter this facility for rout i ne 
operations? Explain your answer . (3-8 thru 10 ) + (math calculat ion 
of your own) . 

37. What i s a CAM? What i s your r esponse if you're in a facility and one 
a 1 arms? ( 3-10 , 11 ) 

38 . What action do you take i f you can not obtain a pr oper mask seal and 
are scheduled to enter a controlled area? (3-10) 

39. Why must surface contaminat i on be controlled? (3-11) 

40. Name three (3) ways rad i oact i ve mater i al can be taken i nto the body . 
(3-11 ) 

41. Def i ne "removab l e" and "tota l " contaminat i on . (3-11) 

42. Can you smoke or dr i nk i n a contaminated area? 
\.l i th i n a surface contaminat i on area? (3-12 ) 

43. Name two areas where SWP cl othing cannot be worn. (3.-13 ) 

44 . The most important aspect of contaminat i on contro l i s ________ _ _____ _ _ ___ (3-13 ) 

45 . If you are tra i ned i n se l f-survey, can you survey and release other 
personne l? (3-13 ) · 

46. I n all cases of personne l contaminat i on, who shou l d be notif i ed 
irrrned i ately? (3-13 ) 

47. Explain the differnece between a r ad i at i on area and a high rad i at i on 
area. (Gen-0, p. 2, 3) 

48. Briefly describe the regulat i ons ·regarding per sona l property i n 
radiat i on zones. (Gen-0, p .• 7) 

49 . What act i ons are requ i red if you suffer a cut or injure your self 
wh il e i n a rad i at i on zone? (Gen-0, p. 17) · 

50. Genera l ly speak i ng, which type(s ) of radiological cond i tions require 
a greenhouse? (Gen-0, p.17 ) 

51. What are the doserate li mi ts for hand too l s used rout i ne ly in 
rad i at i on zone work ? (Gen-0, p.18 ) 

52. At what levels of smearab l e contami nat i on are you requ i red to change 
(or remove ) your SWP ' s f or a cl ean pa ir? (Gen-0, p. 25 ) 
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53. Describe the proper method for wearing the multi-purpose dos imeter. 
(Gen-0, p. 13). 

54. Defi ne self-monitoring. (Gen-0, p. 19) 

55. Name the four conditions required before an individual can perform 
self-monitoring. (~en-0~ p. 20) 

56. Can SWP's be reused? If so, under what conditions? (Gen-0, p. 25 ) 

57. Your SWP's are contaminated to leve l s of 50 mrad/hr (B-G ) , what 
should you do with them? 

58. What are the contamination l imits for regulated SWP j ackets? Where 
should they be stor ed?' (Gen-0, p. 32 ). 

59. Can private or non-regu lated veh icl es be used to transport 
radioact ive mater i al? (Gen-0, p. 32 ) 

60. What three conditions must be met before an item can be uncond i­
tionally released by RM? 

51. Is alpha contaminat i on poss ible i n tank farm work? (RWP's ) 

62. In which of the TFS plant j obs must you be aware of potent i al neutron 
dose rates and potential alpha contamination? (RWP,-F-14, 3-56 ) 

63. Should you undertake to perform a j ob wh i ch you do not understand or 
for which you're not tra ined or qua li f i ed? (4-3) 

64. Br i efly explain the fo l lowi ng: (4-8 ) 

• Master Safety Rules 
• Job Si te Safety Ru l es 
• General Pl ant Rules 
• Spec i f ic Job Rules. 

65. Expla i n the purpose of the 11 Lock and Tag" procedure. What i s the 
procedure i ntended to prov i de? How i s the procedure carr i ed out? 
( 4-9, 10 ) 

66. I s there a Safety Section in al l approved SOP's? (4-9, 10 ) 

67 . What is the emergency medical aid number? (4-11) 

68. Br i efly describe how mouth-to-mouth resusc i tat i on is given. (4-12) 

69. What is the. proper method one shou ld use to control severe bl eed i ng ? 
(4-13 ) 
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70. Explain the term "housekeeping." Why is it an important part of 
Industrial Safety? (4-14, 15) 

71. What are t~e three types of respiratory protection equipment in 
general use at Rockwell? (4-16) 

72 . . If you' re using a Scott Air Pak in an oxygen-deficient atmosphere 
how much breathing air time (maximum) would you have? (4-19) 

73. Name the three e 1 ements that need to be present in order to have and 
sustain a fire. ( 4-20) 

74. Explain the importance good housekeeping plays in fire prevention. 
(4-21, 22) 

75. Define the terms flammable liquid and flash points. Give three 
examples of fla111T1able liquids. (4-22) 

76. What are the two conditions necessary for spontaneous ignition to 
occur. (4-25) 

77. What type of material constitutes a Class A fire? What kind of fire 
extinguisher should be used on these fires? (4-26, 29) 

78. You should use CO2 and dry chemical fire extinguishers on which 
classes of fires? (4-26, 27, 30) · 

79. What type of fire is a Class D fire? How are these fires 
extinguished? (4-27, 30) 

80. Name two (2) TFS jobs in \'lhich the operator must be aware of 
potential electrical hazards. (4-35, 36) 

81. What Congressional Act serves as the basis for security authority at 
Hanford? (5-1) 

32. Briefly define the following (5-1, 2) 

• Controlled access area 
• Security area 
• Protected area 

83. A "Q" clearance entitles an employee access to what type of 
information and security areas. (5-2, 4) 

84. Explain the purpose of the "challenge system." (5-7) 

85. List four (4) types of prohibited articles. (5-7) 
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86. Name four (4) types of security infractions. (5-9, 10) 

87. Are special nuclear materials or classified information normally 
handled by TFS personnel? 

88. Explain the purpose of the grid slots beneath the tank liners in 
AX Farm. (6-4) 

89. Which farms are comprised exclusively of double-shell tanks? (6-4) 

90. What was the original purpose of arranging tanks in cascades of 
three, four or six tanks? (6-4) 

91. Briefly explain the means used to route liquid waste from process 
buildings to tank farms. (6-4, 6) 

92. During the period of transfer, is constantly ·monitored 
for liaks. (6-6) ------

93. What is meant by aging waste? (6-6, 7-1) 

94. Name the five aging waste tank farms currently in use. (6-6) 

95. A, AX, AY, and AZ tank farms store waste from which two process 
buildings? (6-6) 

96. The rate of heat generation in a tank is dependent upon the quantity 
of fission products present which., in turn is dependent upon what? 
(6-7) 

97. Why must a 7 inch water hee 1 be added to any newly constructed tank? 
( 6-7) 

98. Explain the purpose of airlift circulators. (6-8) 

99. What are the two (2) general characteristics associated with the 
waste tank farms that simplify the job of monitoring liquid lev els? 
(6-11) 

100. In which RHO document would you find leak detection criteria data? 
(6-12) 

101. What is an FIC? How are "field" FIC liquid levels obtained? 
(6-12, 13) 

102. The zero position on a liquid level electrode tape represents 
the ________________ (6-17) 

103. ~xplain how manual liauid levels are obtained. (6 -17 to 21) 
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104. A salt "icicle" on a liquid level electrode will indicate 
a ______ liquid level. (6-20) 

105. What complication(s) can floating crust cause to liquid level 
measurements? (6-20) 

106. What type(s) of problem(s) does dry sludge cause when attempting 
liquid level measurements. (6-20) 

107. What is the purpose of swab riser monitoring? (6-21) 

108. What changes in previous swab riser reading require ari immed·iate 
repeat of the sampling procedure. (6-21) 

109. How often do TFS personnel monitor leak pits and annulus leak 
detection systems? (6-23) 

110. What are the three basic instrument systems installed in a leak 
detection pit? (6-23, 24) 

111. What is the primary method of leak detection employed in the 
doub1e-she11 tanks? Explain how this system works. (6-24, 25) 

112. Name the three surface ponds designated for low level effluent 
discharge. (6-29) 

113. What data (information) is sought in pond monitoring? (6-29) 

114. In Hanford soils, what is liquid spillage expected to do? (6-33) 

115. What is a dry well? How are dry wells identified? (6-33) 

115. Describe the basic radiation detection principles of (5-35 ) 

Scintillation probe 
G-M probes 

117. When are green and red G-M probes used? (6-35) 

118. 8riefly describe how dry well data is obtained. (6-35, 36) 

119. Explain when a neutron probe is used. (6-41) 

120. Does the neutron source require special handling? (5-41, 42} 
Explain your answer. 

121. List those tanks having internal dry wells. 
What is this- prototype neutron probe trying to detect? (6-42 ) 
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122. How many laterals monitor each tank? (6-42) 

123. What i s the purpose of a lateral source check? (6-45 ) 
When l ateral mon i tor i ng curves are compared to baseline curves, what 
are the deviations of interest? (6-49) 

124. What i s CASS? (6-51 ) 

125. Name the four types of instruments in place in the tank farms that 
CASS mon i tors. (6-51 ) 

126. What are the dut i es of a CASS operator? (6-55) 

127. Expla in how Tank Farm Surve i llance Data i s acqu i red by CASS. 
(6-51, 55 ) 

128. What is the role of the operator on in-tank photo miss ions? (6-56 ) 

129. What role does Remote Imagery serve i n the overall leak detection 
process? (6-56 ) 

130. Under wh ich condit ions should the fi ll ing of a waste packaging 
contai ner be discont i nued? (6-60 ) 

131. What is an 0RSR? When is one required? (6-61 ) 

132. What are some of the safework pract i ces to remember when packag ing 
rad ioact i ve waste? (6-60, 61 ) 
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FORTY-TWO MONTH PROGRESSION EXAM STUDY QUESTIONS 

1. Briefly describe the events(s) and reason (s) for the creat{on of the 
Tank Farm Surveillance Group? (1-1) 

2. What is the primary function of the TFS Analysis Unit? (1 -1) 

3. According to the TFS Charter, what are the two (2) primary 
responsibilities of Tank Farm Surveillance? (1-2, 5) 

4. Waste tank storage capacities range from gallons 
to ____ gallons. (1 -2) -----

5. List the four oldest tank farms and their dates of construction. 
(1 -2) 

6. Briefly describe the basic design concept of the first twelve (12) 
tank farms. (1-3) 

7. To date, how many tanks have been designated as confirmed 1 eakers? 
(1-3) 

8. What are the advantages of the doub 1 e-she 11 tank design over the 
single shell design? (1-3) 

9. Name the four basic chemical processing operations that were the 
source of the radioactive waste solutions. (1-3) 

10. What two elements were these four chemical process i ng operations 
attempting to recover? (1 -3) 

11. Name the three most essential ingredients in effectively combating 
an emergency. (2 -1) 

12. What are the two initial steps to be taken upon observing an 
·emergency situat i on? (2-1) 

13. Each employee has emergency-related responsibilities that help 
ensure his own safety and that of fellow employees. List three 
things you should do if discovering the emergency. (2 -6 ) 

14. Name several ways to initiate an emergency alarm. (2-8) 

15. Name five types of group l emergencies. (2-8 ) 

16. Name three types of group 2 emergencies. (2-8) 
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17 ., Describe the emergency ,signal and actfon to be taken during the 
following emergency conditions: (2-10) 

• Criticality 
• Fi re 
• Airborne contamination 
• Evacuation and attention 

18. What is the Rockwell emergency phone number? (2-15) 

19. Under which three emergency conditions are the evacuation buses 
used? (2-24) 

20. Why is "quick sort" monitoring conducted during a criticality 
emergency? (2 -26 to 2-27) 

21. Describe what acti ens you should take upon receiving a bomb threat. 
(2-34) 

22. Does a possibility of a criticality emergency exist in the tank 
farms? ( 2-38) 

23. If you encounter a fire in the tank farm, what are your 
responsibilities? (2-39, 40) 

24. If the fire is in a radiation zone, the minimum respiratory 
protection required is ? (2-40) -------

25. Under which condition(s) are nuclear criticality considerations 
involved in TFS plant operations. (3-1) 

26. Briefly describe Rockwell's contingency philosophy for criticality 
prevention. (3-1) 

27. In which Rockwell Hanford Plant do we find fissile material handled 
and stored? (3-1) 

28. What is meant by chain reaction and nuclear incident? (3-6) 

29. What .is airborne radioactivity? (3 - 7) 

30. Why must airborne radioactivity be controlled? (3-7) Name some of 
the methods available to minimize airborne radio act ivity. (3-7) 

31. Describe four circumstances when respiratory equioment is required. 
(3-7, 8) 

32. At _____ Ci/cc, filtered respiratory protection is required for 
beta-garrma emitters. · (3-8, 9) 

33. When air concentrations for fission products exceed 2 X 10-8 uci/cc 
what type or respiratory equioment must •e worn? (3-9) 
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34. The air concentration inside a certain facility is 1 X 10-4 Ci/cc 
for beta-ganma emitters • . Can you enter this facility for routine 
operations? 
Explain your answer. (3-8 thru 10) + (math calculation of .your own). 

35. What is a CAM? What is your response if you're in a facility and one 
alarms? (3-10, 11) 

36. What action do you take if you can not obtain a proper mask seal and 
are scheduled to enter a controlled area? (3-10) 

37. Why must surface contamination be controlled? (3-11) 

38. Name three (3) ways radioactive material can be taken into the body. 
(3-11) 

39. Define "removable" and "total" contamination. (3-11) 

40. Can you smoke or drink in a contaminated area:?. t3-12) 
Within a surface contamination area? (3-12) 

41. Name two areas where SWP clothing cannot be worn. (3-13) 

42. The most important aspect of contamination control is ____________________ (3-13) 

43. If you .are trained in self-survey, can you survey and release other 
personnel? (3-13) 

44. In all cases of personnel contamination, who should be notified 
inmediately? (3-13) · 

45. Explain the difference between a radiation area and a high radiation 
area. (Gen-0, p. 2, 3) 

46. Briefly describe the regulations regarding personal property in 
radiation zones. (Gen-0, p. 7) 

47. What actions are required if you · suffer a cut or injure yourself 
while in a radiation zone? (Gen-0, p. 17) 

48. ·Generally speaking, which type(s) of radiological conditions require 
a greenhouse? (Gen-0, p. 17) 

49. What are the doserate limits for hand tools used routinely in 
radiation zone work? (Gen-0, p. 18) 

SO. At what levels of smearable contamination are you required to change 
(or remove) your SWP's for a clean pair? (Gen-0, p. 25) 
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51. Describe the proper method for wearing the multi-purpose dosi'meter. 
( Gen-0, p. 13). · 

52. Define self-monitoring. (Gen-0, p. 19) 

53. Name the four conditions required before an individual can perform 
self-monitoring. (Gen-0, p. 20) 

54. Can SWP's be reused? If so, under what conditions? (Gen-0, p. 25 ) 

55. Your SWP's are contaminated to levels of 50 mrad/hr (B-G), what 
should you do with them? (Gen-0 p. 25) 

56. What are the contamination limits for regulated SWP jackets? Where 
should they be stored? (Gen-0, p. 32). 

57. Can private or non-regulated vehicles be used to transport 
radioactive material? (Gen-0, p. 32) 

58. Is alpha contamination possible in tank farm work? (RWP 1 s) 

59. In which of the TFS plant jobs must you be aware of potential neutron 
dose rates and potential alpha contamination? (RWP, -F-14, 3-56) 

60. Should you undertake to perform a job which you do not understand or 
for which you're not .trained or qualified? (4-3) 

61. Briefly explain the following: (4-8) 

• Master Safety Rules 
• Job Site Safety Rules 
• General Plant Rules 
• Specific Job Rules. 

62. Explain the purpose of the "Lock and Tag" procedure. What is the 
procedure intended to provide? How is the procedure carr i ed out? 
( 4-9, 10) 

63. Is there a Safety Section in all approved SOP's? (4-9, 10) 

64. What is the emergency medical aid number? (4-11) 

65. Briefly describe how mouth-to7mouth resuscitation is given. (4-12) 

66. What is . the proper method one should use to control severe bleeding? 
(4-13) 
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67. · Exp 1 ai n the term 11 housekeepi ng. 11 Why is it an important part of 
Industri al Safety? (4-14, 15) 

68. What are the three • types of respiratory protection equipment in 
general use at Rockwell? (4-16) 

69. If you' re using a Scott Air Pak in an oxygen-deficient atmosphere 
how much breathing air time (maximum) would you have? (4-17) 

70. Name the three e 1 ements that need to be present in order to have and 
sustain a fire. (4-20) 

71. Explain the importance good housekeeping plays in fire prevention. 
( 4-21), 22) 

72. Define the terms flammab le liquid and flash points. Give three 
examples of fl ammab le liquids. (4-22) 

73. What are the two conditions necessary for spontaneous ignition to 
occur. (4-25) 

74. What type of material constitutes a Class A fire? What kind of fire 
extinguisher should be used on these fires? (4-26, 29) 

75. You ·should use CO2 and dry chemical fire extinguishers on which 
classes of fires? (4-26, 27, 30) 

76. What type of fire is a Class D fire? How are these fires 
extinguished? (4-27, 30) 

77. Name two (2) TFS jobs in which the operator rust be aware of 
potential electrical hazards. (4-35, 36 ) 

78. Br iefly define the following (5-1, 2) 

• Controlled access- area 
• Security area 
• Protected area 

79. A 11Q11 clearance entitles an employee access to what type of 
informati on and security areas. (5-2, 4) 

80. Explain the purpose of the "challenge system." (5 -7) 

81. List four (4) types of prohibited articles. (5-7) 
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82. Name four (4) types of security infractions. (5-9, 10) 

83. Are. special nuclear materials or classified i°nformation normally 
handled by TFS personnel? 

84. Explain the purpose of the grid slots beneath the tank liners in 
AX Farm. (6-4) 

85. Which farms are comprised exclusively of double-shell tanks? (6-4) 

86. What was the original purpose of arranging tanks in cascades of 
three, four or six tanks? (6-3) 

87. Briefly explain the means used to route liquid waste from process 
buildings to tank farms. (6-4, 6) 

88. During the period of transfer, is constantly monitored 
for leaks. (6-6) ------

89. What is meant by aging waste? (6-6, 7-1) 

90. Name the five aging waste tank farms currently in use. (6-6) 

91. A, AX, AY, and AZ tank farms store waste from which two process 
buildings? (6-6) 

92. Why must a 7 .inch water heel be added to any newly constructed tank? 
(6-7) 

93. What are the two (2) general characteristics associated with the 
waste tank farms that simplify the job of monitoring liquid levels? 
(6-11) 

94. In which RHO document would you find leak detection criteria data? 
(6-12) 

95. What is an FIC? How are "field" FIC liquid levels obtained? 
( 6-12, 13) 

96. The zero position on a liquid level electrode tape represents 
the - (6-17) 

97. Explain how manual liquid levels are obtained. (6-17 to 21) 
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98. A salt "icicle" on a liquid level electrode will indicate 
a _____ liquid level. (6-20) 

99. What complication (s) can floating crust cause to liquid level 
measurements? (6-20) 

100. What type{s) of problem(s) does dry sludge cause when attempting 
liquid level measurements. (6-20) 

101. What is the purpose of swab riser monitoring? (6-21) 

102. What changes in previous swab riser reading requi_re an immediate 
repeat of the sampling procedure. (6-18) 

103. How of ten do TFS person·ne 1 monitor 1 eak pi ts and annu 1 us leak 
detection systems? (6-23) 

104. What is the primary method of leak detection employed in the double­
shell tanks? Explain how this system works. (6-24, 25) 

105. Name the three surface ponds designated for low level effluent 
discharge. (6-29) 

106. What data (information) is sought in pond monitoring? (6-29) 

107. In Hanford soils, what is liquid spillage expected to do? (6-33) 

108. What is a dry well? How are dry wells identified? (6-33) 

109. Describe the basic radiation detection principles of (6-35) 

Scintillation probe 
G-M probes 

110. When are green and red G-M probes used? (6-35) 

111. Briefly describe how dry well data is obtained. (6-35, 36) 

112. Explain when a neutron probe is used. (6-41) 

113. Does the neutron source require special handling? (6-41, 42) 
Explain your answer. 

114. List those tanks having internal dry we lls. 
What is this prototype neutron probe trying to detect? (6-42) 
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115. How many laterals monitor each tank? (6-42) 

116. What is the purpose of a later~l source check? (6-45) 
When lateral monitoring curves are compared to baseline curves, what 
are the deviations of interest? (6-49) 

117. What is CASS? (6-51) 

118. Name the four types of instruments in place in the tank farms that 
CASS monitors. (6-51) 

119. What are the duties of a CASS operator? (6-55) 

120. What is the role of the operator on in-tank photo missions? (6-56) 

121. What role does Remote Imagery serve in the overall leak detection 
process? ( 6-56) 

122. Under which conditions should the filling of a waste packaging 
container be discontinued? (6-60) 

123. What is an 0RSR? When is one required? (6-61) 

124. What are some of the saf ework pract i ces to remember when packaging 
radioactive waste? (6-60. 61) 
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1. Briefly describe the event( s) and reason( s) for ~he creation of the 
Tank Fa~m Sur~eillance Group? (1-1) 

' 

2. What is the primary function of the TFS Analysis Unit? (1-1) 

3. According to the TFS Charter, what are the two (2) primary 
responsibilities of Tank Farm Surveillance? (1-2 and S) 

4. Waste tank storage capacities range from ____ gallons to 
____ gallons. (1-2) 

5. List the four oldest tank farms and their dates of construction. 
(1-2) 

6. Briefly describe the basic design concept of the first twelve (12) 
tank farms. (1-3) 

7. To date, how many tanks have been designated as confirmed leakers? 
(1-3) 

8. What are the advantages of the double-she ll tank design over the 
single shell design? (1-4) 

9. Name the four basic chemical processing operations that were the 
source of the radioactive waste solutions. (1-3) 

10. What two elements were these four chemical processing operations 
atte~ting to recover? (1-3} 

11. Name the three most essential ingredients in effectively combating 
an emergency. 

12. What are the two initial steps to be taken upon observing an 
emergency situation? (2-1) 

13. Each employee has emergency-related responsibilities that help · 
ensure his own safety and that of fellow employees. List three 
things you should do if discovering the emergency. (2-6) 

14. Name several ways to initiate an emergency alarm. (2-8) 

15. Name five types of group 1 emergencies. (2-8) 

16. Name th ree types of group 2 emergencies. (2-8) 

17. Describe the emergency signal and action to be taken during the 
following emergency conditions: (2-10) 

t Criticality 
• Fi re 
t Airborne contamination 
t Evacuation and attention 
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18. What is the Rockwell emergency phone number? (2-15) 

19. Under which three emergency conditions are . the evacuation buses 
used? (2-24) 

20. Why is "quick sort" monitoring conducted during a cr i ticality 
emergency? (2-26, 27 ) 

21. Describe what actions you should take upon receiving a boni) threat. 
(2-34 ) 

22 . Does a possibility of a cr i t i cal i ty emergency ex i st in the tank 
f arms? ( 2-38 ) 

23. If you encounter a fire in the tank farm, what are your 
respons i bil iti es? (2-39, 40 ) 

24 . If the fire i s in a rad i at i on zone , the min imum resp i ratory 
protecti on requ i red i s ______ 7 (2-40 ) 

25 . Under wh ich cond i t i on ( s ) are nuc l ear cr i t ica li t y cons i derat i ons 
i nvolved i n TFS plant operat i ons . (3-1) · 

26 . I n wh ich Rockwe ll Hanford Pl ant do we fi nd f iss il e mater i al handled 
and stored? (3-1 ) 

27. What is meant by cha i n react i on and nuclear inc ident? (3-6 ) 

28 . What i s ai rborne radioact ivi ty? (3-7) · 

29 . Why must airborne rad i oact ivi ty be contro ll ed? (3-7) Name some of 
the methods available to min imize airborne radioact i vi ty. (3-7 ) 

30. Descr ibe f our ci rcumstances when resp i ratory equ ipment i s required . 
(3-7, 8) 

31. At ____ Ci / cc, filtered respiratory protect i on i s requ i red for 
beta-gamma emitters . (3-8, 9) 

32. When air concentrations for fission products exceed 2 X 10-8 
uc i/cc what type of respiratory equipment must be worn? (3-9 ) 

33. What is a CAM? What is your response if you're i n a facility and 
one al arms? (3-10, 11 ) 

34. What act i on do you. take if you can not obtain a proper mask seal and 
are schedul ed to enter a controlled area? (3-10 ) 

35. Why must surface contaminat i on be controlled? (3-11 ) 

36. Name three (3) ways radioact i ve mater i al can be taken into the body. 
(3-11 ) 
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37. Can you smoke or drink in · a contaminated area? Within a surface 
contamination area? (3-12) 

38. Name two areas where SWP clothing cannot be worn. (3-13) 

39. The most important aspect of contamination control is ___________________ (3-13) 

40. If you are trained in self-survey, can you survey and release other 
personnel? (3-13) 

41. In all cases of personnel contamination, who should be notified 
immediately? (3-13) 

42. Explain the difference between a radiation area and a high radiation 
area. (Gen-0, p. 2, 3) 

43. Briefly describe the regulations regarding personal property in 
radiation zones. (Gen-0, p. 7) 

44. What actions are required if you suffer a cut or injure yourself 
while in a radiation zone? (Gen-0, p.17) 

45. Describe the proper method for wearing your multi-purpose dosimeter. 
( Gen-0, p. 13) 

46. Generally speaking, which type(s) of radiological conditions require 
a greenhouse? (Gen-0, p. 17) 

47. What are the doserate limits for hand tools used routinely in 
radiation zone work? (Gen-a, p. 18) 

48. At what levels of smearable contamination are you required to change 
(or remove) your SWP's for a clean pair? (Gen-0, p. 25) 

49. Define self-monitoring. {Gen-0, p. 19) 

50. Name the four conditions required before an individual can perform 
self-monitoring. (Gen-0, p. 20) 

51. Can SWP's be reused? If so, under what conditions? (Gen-a, p. 25) 

52. Your SWP's are contaminated to levels of 50 mrad/hr (B-G), what 
should you do with them? (Gen-0 p. 25) 

53. What are the contamination limits for regulated SWP jackets? Where 
should they be stored? (Gen-0, p. 27). 

54. Can private or non-regulated vehicles be used to transport 
radioactive material? (Gen-a, p. 32) 
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55. Is alpha contamination possible in tank farm work? (RWP's) 

56. In which of the TFS plant jobs must you be aware of potential 
neutron dose rates and potential alpha contamination? (RWP,-F-14, 
3-56) 

57. Should you undertake to perform a job which you do not understand or 
for which you're not trained or qualified? (4-3) 

58. Briefly explain the following: (4-8} 

• Master Safety Rules 
• Job Site Safety Rules 
• General Plant Rules 
• Specific Job Rules. 

59. Explain the purpose of the "Lock and Tag" procedure. What is the 
procedure intended to provide? How is the procedure carried out? 
(4-9, 10) 

60 . Is there a Safety Section in all approved SOP's? (4-9, 10) 

61. What is the emergency medical aid number? (4-11) 

62. Briefly describe how mouth-to-mouth re_suscitati on is given. ( 4-12) 

63. What is the proper method one should use to control severe bleeding? 
( 4-13) 

64. Explain the term "housekeeping." Why is it an important part of 
Industrial Safety? (4-14, 15) 

65. What are the three types of respiratory protection equipment in 
general use at Rockwell? (4-16) 

66. Name the three elements that need to be present in order to have and 
sustain a fire. (4-20) 

67. Explain the importance · good housekeeping plays in fire prevention. 
(4-21), 22) . 

68. Define the terms flcl11111able liquid and flash points. Give three 
examples of flanmable liquids. · (4-22) 

59. What are the two condition.s necessary for spontaneous ignition to 
occur. ( 4-25) 

70. What type of material constitutes a Class A fire? What kind of fire 
extinguisher should be used on these fires? (4-26, 29) 

71. You should use CO2 and dry chemical fire extinguishers on which 
classes of fires? (4-26, 27, 30) 
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72. What type of fire is a Class D fire? How are these fires 
extinguished? (4-27, 30) 

73. Name two (2) TFS jobs in which the operator rrust be aware of 
potential electrical hazards. (4-35, 36) 

74. Brie~ly define the following (5-1, 2) 

• Controlled access area 
• Security area 
• Protected area 

75. A "Q11 clearance entitles an employee access to what type of 
information and security areas. (5-2, 4) 

76. Explain the purpose of the 11 challenge system. 11 (5-7) 

77. List four (4) types of prohibited articles. (S-7) 

78. Name four (4) types of security infractions. (5-9, 10) 

79. Are special nuclear materials or classified information normally 
handled by TFS personnel? 

80. Explain the purpose of the grid slots beneath the tank liners in 
AX Farm. ( 6-4) 

81. Which farms are comprised exclusively of double-shell tanks? (6-4) 

82. What was the orig.inal purpose of arranging tanks in cascades of 
three, four or six tanks? (6-4) 

83. During the period of transfer, ______ is constantly monitored 
for leaks. (6-6) 

84. What is meant by aging waste? (6-6, 7-1) 

85. Name the five aging waste tank farms currently in use. (6-6) 

86. A, AX, AY. and AZ tank farms store waste from which two process 
buildings? (6-6) 

87. What are the two (2) general characteristics associated with the 
waste tank farms that simplify the job of monitoring liquid levels? 
(6-11) 

88. In which RHO document would you find leak detection criteria data? 
(6-12) 
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89. What is an FIC? How are 11 field 11 FIC liquid levels obtained? 
( 6-12, 13) 

90. The zero position on a liquid level electrode tape represents 
the . (6-17) ------------------

91. Explain how manual liquid levels are obtained. (6-17 to 21) 

92. A salt 11 icicle11 on a liquid level electrode will indicate 
a ______ liquid level. (6-20) 

93. What complication(s) can floating crust cause to liquid level 
measurements? (6-20) 

94. What type(s) of problem(s) does dry sludge cause when attempting 
liquid level measurements. (6-20) 

95. What is the pu rpose of swab riser monitoring? (6-21) 

9'i. What changes in previous swab riser reading require an immediate 
repeat of the sampling procedure. (6-21) 

97. How often do TFS personnel monitor leak pits and annulus l eak 
detection systems? (6-23) 

98. What is the primary method of leak detection employed in the double­
shell tanks? Explain how this system works. (6-24, 25) 

99. Name the three surface ponds designated for low level effluent 
disch arge. (6-29) 

100. What data (information) is sought in pond monitoring? (6-29) 

101. In Hanford soils, what is liquid spillage expected to do? (6-33) 

102. What is a dry well? How are dry wells identified? (6-33) 

103. Describe the basic radiation detection principles of (6-35) 

Scintillation probe 
G-M probes 

• 104. When are green and red G-M probes used? (6-35) 

105. Briefly describe how dry well data is ·obtained. (6-35, 36) 

106. Explain when a neutron probe is used. (6-41) 

107. Does the neutron source require special handling? (6-41, 42) 
Expl ain your answer. • 
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108. List those tanks having internal dry wells. 
What is this prototype neutron probe trying to detect? (6-42 ) 

109. How many laterals monitor each tank? (6-42) 

110. What is the purpose of a lateral source check? (6-45) 

111. When lateral monitoring curves are compared to baseline curves, what 
are the deviations of interest? (6-49) 

112. What is CASS? (6-51) 

113. Name the four types of instruments in place in the tank fa rms that 
CASS monitors. (6-51) 

114. What is the role of the operator on in-tank photo missions? (6-56 ) 

• 115. What role does Remote Imagery serve in the overall leak detect,on 
process? (6-56) 

116. Under which conditions should the filling of a waste ,packaging 
container be discontinued? (6-60 ) 

117. What is an 0RSR? When are you required to use one? (6-61) 

118. What are some of the safework practices to remember when packaging 
radioactive waste? (6-60, 61) 
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SIX MONTH PROGRESSION EXAM STUDY QUESTIONS 

1. Briefly describe the events(s) and reason(s) for the creation of the 
Tank Fann Surveillance Group? (1-1) 

2. What is the primary function of the TFS Analysis Unit? (1-1) 

3. According to the TFS Charter, what are the two (2) primary 
responsibilities of Tank Farm Surveillance? (1-2, 5) 

4. Waste tank storage capacities range from _____ gallons 
to ____ gallons. (1-2) 

5. To date, how many tanks have been designated as confirmed leakers? 
(1~3) 

6. What are the two initial steps to be taken upon observing an 
emergency situation? (2-1) 

7. Name several ways to initiate an emergency alarm. (2-8) 

8. Describe the emergency signal and action to be taken during the 
following emergency conditions: (2-10) 

• Criticality 
• Fire 
• Airborne contamination 
• Evacuation and attention 

9. What is the Rockwell emergency phone nurrber? (2-15) 

10. Does a possibility of a criticality emergency exist in the tank 
farms? (2-38) 

11. If you encounter a fire in the tank farm, what are your 
responsibilities? (2-39, 40) 

12. If the fire is in a radiation zone, the minimum respiratory 
protection required is. _______ ? (2-40) 

13. Under which condition(s) are nuclear criticality considerations 
involved in TFS plant operations. (3-1) 

14. What is airborne radioactivity? (3-7) 

15. When air concentrations for fission products exceed 2 X 10-8 
uci/cc what type of respiratory equipment must be worn? (3-9) 

16. What action do you take if you can not ob'tain a proper mast seal and 
are scheduled to enter a controlled area? (3-9) 

17. Why must surface contamination be controlled? (3-11) 
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18. Can you ' smoke or drink in a contaminated area? (3-12) 
Within a surface contamination area? · (3-12) 

19. Name two areas where SWP cloth ing cannot be worn. (3-13 ) 

20. The most important aspect of contaminat i on control i s 
--(-=-3_-=-1.,,..,3 )-

21. In all cases of personnel contamination, who should be not ifi ed 
imnediately? (3-13 ) 

22. Briefly describe the regulations regarding personal property in 
radiation zones. (Gen-0, p. 7) 

23. What actions are required if you suffer a cut or · injure yoursel f 
wh i le in a radiat i on zone? (Gen-0 p. 8 to 10 ) 

24 . Describe the proper method for wear i ng your mu lti purpose dos imeter 
( Gen-0, p. 13 ) 

25. What are the doserate l imits for hand too l s used rout i ne ly in 
radiat i on zone work? (Gen-0, p. 18 ) 

26 . Define sel f -mon i tor i ng . (Gen-0, p. 19) 

27. Name the four conditi ons requ i red before an individual can perform 
se lf-mon i tor i ng . (Gen-a, p. 20 ) 

28. At what levels of smearable contaminat i on are you required to change 
(or remove ) your SWP 1 s for a clean pa i r? (Gen-a, p. 25 ) 

29 . Can SWP 1 s be reused? If so, under what cond i t ions? (Gen-0 , p. 25 ) 

30 . Can pr i vate or non-regu l ated veh icles be used to transport 
rad ioacti ve mater i al? (Gen-a, p. 32 ) 

31. In wh ich of the TFS plant jobs must you be aware of potent i al 
neutron dose rat~s and potent i al alpha contaminat i on? (RWP, -F-14, 
3-56 ) 

32. Shou ld you undertake to perform a job wh ich you do not understand or 
for which you ' re not train~ or qual if i ed? (4-3) 

33. What i s the emergency medical aid number? (4-11 ) 

34. Briefly describe how mouth-to-mouth resuscitation is given. (4-12 ) 

35. What is the proper method one shou ld use to control severe bleeding? 
(4-13 ) 

36. Name the three e 1 ements that need to be present in order to have and 
sustain a f ire. (4-28 ) 
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37. Explain the importance good housekeeping plays in fire prevention. 
(4-21, 22) 

38. Define the terms fl arrrnab le liquid and flash _points. Give three 
examp les of flarnnable liquids. (4-22) 

39. What are the two conditions necessary for spontaneous ignition to 
occur. (4-25) · 

40. What type of mater ial constitutes a Class A fire? What kind of fire 
extinguisher should be used on these fires? (4-25, 29) 

41. You should use CO2 and dry chemical fire extinguishers on which 
classes of fires? (~-26, 27, 30) 

42. What type of fire is a Cl ass D fire? How are these fires 
extinguished? (4-27, 30) 

43. Name two (2) TFS jobs in which the operator must be aware of 
potential electrical hazards. (4-35. 36) 

44. Explain the purpose of the "challenge system. 11 (5-7) 

45. List four (4) types of prohibited articles. (5-7) 

45. Name four (4) types of security infractions. (5-9, 10) 

47. Are special nuclear materials or classified information normally 
handled by TFS personnel? 

48. Which farms are comprised exclusively of double-shell tanks? (6-4) 

49. What is an FIC? How are 11 field11 FIC 1iquid levels obtained? 
(6-12, 13) 

50. The zero position on a liquid level electrode tape represents the ___________________ (6-17) 

51. Explain how manual liquid levels are obtained. (6-17 to 21) 

52. What is the purpose of swab riser monitoring? (6-21) 

53. What changes in previous swab riser , readings require an irnnediate 
repeat of the sampling procedure. (6-21) 

54. Name the three surface ponds designated for low level effluent 
discharge. (6-29) 

55. What data (information) is sought inpond monitoring? (6-29) 
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56. What is a dry well? How are dry wells identified? (6-33 ) 

57. Why does the neutron source require special handling? (6-41, 42) 
Explain your answer. 

58. Under which conditions should the filling of a waste packaging 
container be discontinued? (6-60) 

59. What are some of the safework practices to remember when packaging 
radioactive waste? (6-60, 61) 

8-27 



RHO-fw'A-230 

EIGHTEEN (18) MONTH PROGRESSION EXAM STUDY QUESTIONS . . 

1. Briefly describe the event(s) and reason(s) for the creation of the 
Tank Farm Survetllance Group? (1-1) 

2. What is the primary function of the TFS Analysis Unit? (1-1) 

3. According to the TFS Charter, what are the two (2) primary 
responsibilities of Tank Farm Surveillance? (1-2 and 5) 

4 • . Waste tank storage capacities range from ___ gallons to 
____ gallons. (1-2) 

5. Briefly describe the basic design concept of .the first twelve (12) 
tank farms. (1-3) 

6. To date, how many tanks have been designated as conf i rmed leakers? 
(1-3) 

7. What are the advantages of the double-shell tank design over the 
single shell design? (1-3) 

8. Name the four basic chemical processing operations that were the 
source of the radioactive waste solutions. (1-3) 

9. What two elements were these four chemical processing operations 
atte~ting to recover? (1-3) 

10. Name the three most essent i. al ingredients in effectively combating 
an emergency. 

11. What are the two initi al steps to be taken upon observ i ng an 
emergency situation? (2 -1) 

12. Each employee has emergency-related responsibilities 
ensure his own safety and that of fellow employees. 
things you should do if discovering the emergency. (2-6) 

13. Name several ways to initiate an emergency alarm. (2-8) 

14. Name five types of group 1 emergencies. (2-8) 

15. Name three types of group 2 emergencies. (2-8) 

that help 
List three 

16. Describe the emergency signal and action to be taken during the 
following emergency conditions: (2-10) 

• Criticality 
• Fi re 
1 Airborne contamination 
, Evacuation and attention 
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17. What, is the Rockwell emergency phone number? (2-15) · 

18. Describe what actions you should take upon receiving a bomb threat. 
(2-34) 

19. Does a possibility of a criticality emergency exist in the tank 
farms? (2-38) 

20. If you encounter a fire in the tank farm, what are your 
responsibilities? (2-39, 40) 

21. If the fire is in a radiation zone, the minimum respiratory 
protection required is _______ ? (2-40) 

22. Under which condition(s) are nuclear criticality considerations 
involved in TFS plant operations. (3-1) 

23. In which Rockwell Hanford Plant do we find fissile material handled 
and stored? (3-1) 

24. What is airborne radioactivity? (3-7) 

25. Why must airborne radioactivity be controlled? (3-7) Name some of 
the methods available to minimize airborne radioactivity. (3-7) 

26. When must fresh-air respirators be worn? (3-8, 9) 

27. What is a CAM? What is your response if you're in a facility and 
one alarms? (3-10, 11) 

28. What action do you take if you can not obtain a proper mask seal and 
are scheduled to enter a controlled area? (3-10) 

29. Why must surface contamination be controlled? (3-11) 

30. Name three (3) ways radioactive material can be taken into the body. 
(3-11) 

31. Can you smoke or drink in a contaminated area? Within a surface 
contamination area? (3-12) 

32. Name two areas where SWP clothing cannot be worn • . (3-13) 

33. The most i~ortant aspect of contamination control is 

------------------------(3-13) 

34. If you are trained in self-survey, can you survey and release other 
personnel? (3-13) 

35. In all cases of personnel contamination, who should be notified 
irnnediately? (3-13) 
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Explain the difference between a radiation area and a high radiation 
area. (Gen-0, p. 2, 3) 

Briefly describe the regulations regarding personal property in 
radiation zones. (Gen-0, p. 7) 

38. What actions are required if you suffer a cut or injure yourself 
while in a radiation zone? (Gen-0, p. 17) 

39. Describe the proper method for wearing your multi-purpose dosimeter. 
( Gen-0, p. 13) 

40. Generally speaking, which type(s) of radiological conditions require 
a greenhouse? (Gen-0, p. 17) 

41. What are the doserate limits for hand tools used routinely in 
radiation zone work? (Gen-0, p. 18) 

42. At what levels of smearable contamination are you required to change 
(or remove) your SWP's for a clean pair? (Gen-0, p. 25) 

43. Define self-monitoring. (Gen-0, p. 19) 

. 44. Name the four conditions required before an individual can perform 
self-monitoring. (Gen-0, p. 20) 

45. Can SWP's be reused? If so, under what conditions? (Gen-0, p. 25) 

46. Your SWP's are contaminated to levels of 50 mrad/hr (B-G), what 
shou 1 d you do _with them? ( Gen-0 p. 25) 

47. What are the contamination limits for regulated SWP jackets? Where 
should they be stored? (Gen-0, p. 27). 

48. Can private or non-regulated vehicles be used to transport 
radioactive material? (Gen-0, p. 32) 

49. Is alpha contamination possible in tank farm work? (RWP's) 

SO. In which of the TFS plant jobs must you be aware of potential 
neutron dose rates and potential alpha contamination? (RWP, -F-14, 
3-56) 

51. Should you undertake to perform a job which you do not understand .or 
for which you're not trained or qualified? (4-3) 

52. Briefly explain t,he following: (4-8) 

• Master Safety Rules 
• Job Site Safety Rules 
• General Plant Rules 
• Specific Job Rules. 
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53. Is there a Safety Secti on in all approved SOP' s? {4-9, 10 ) 

54. What is the emergency medical aid number? {4-11) 

55. Briefly describe how mouth- to-mouth resu sci tat ion is given. (4-12 ) 

56. What is the proper method one should use to control severe bleedi ng? 
{4-13 ) 

57. Explain the term "housekeeping." Why i s i t an important part of 
Industrial Safety? {4-14, 15 ) 

58. Name the three elements that need to be present in order to have and 
sustain a fire. {4-20 ) 

59. Exp l ai n the importance good housekeep i ng pl ays i n f i re prevent i on . 
( 4-21 ) • 22 ) 

60. Def i ne the terms fl arrmable liqu id and flash points. Gi ve three 
examples of f l arrm able li qu ids. {4-22 ) 

61. What are the two cond iti ons necessary f or spontaneous ign iti on to 
occur. (4-25 ) 

62 . What type of mater i al constitutes a Cl ass A f i re? What ki nd of f ire 
extingu isher shou ld be used on these f ires? (4-26, 29 ) 

63. You shou l d use CO2 and dry chemica l f i re extinguishers on wh ich 
classes of fires? {4-26, 27, 30 ) 

64. What type of fire is a Cl ass D f i re? How are these f i res 
exti ngu ished? {4-27, 30 ) 

65. Name two (2) TFS jobs i n wh ich the operator rrust be aware of 
potential electrical hazards. (4-35, 36 ) 

66. A "Q" cl earance ent i t les an emp l oyee access to what type of 
informat i on and secur ity areas. (5-2, 4) 

67. Explai n the purpose of the "challenge system." (5-7) 

68. List four (4) types of proh ibi ted art i cl es. (5-7 ) 

69. Name four (4) types of secur i ty i nfract ions. (5-9, 10) 

70. Are speci al nuclear mater i als or , class ified information norma l ly 
handled by TFS personne l? 

71. Which farms are compr i sed exclus i vely of double-shel l tanks? (6-3 ) 
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72. What was the original purpose of arranging tanks in cascades of 
three, four or six tanks? (6-4) 

73~ During· the period of transfer, ______ is constantly monitored 
for 1 eak s. ( 6-6) 

74. A, AX, ·Av, and AZ tank farms store waste from which two process 
buildings? (6-6) 

75. What are the two (2) general characteristics associated with the 
waste tank farms that simplify the job of monitoring liquid levels? 
( 6-11) 

76. What is an FIC? How are "field" FIC liquid levels obtained? 
( 6-12, 13) 

77. The zero position on a liquid level electrode tape represents the ___________________ (6-17) 

78. Explain how manual liquid levels are obtained. (6-17 to 21) 

79. A salt "icicle" on a liquid level electrode will indicate 
a ______ liquid level. (6-20) 

80. What complication(s) can floating crust cause to liquid level 
measurements? (6-20) 

81. What type(s) of problem(s ) does dry sludge cause when attempting 
liquid level measurements . (6-20) 

82. What is the purpose of swab riser monitoring? (6-21) 

83. What changes in previous swab riser reading require an immediate 
repeat of the s~ling procedure. (6-21) 

84. How often do · TFS personnel monitor leak pits and annulus leak 
detection systems? (6-23) 

85. What is the ·primary method of leak detection elll) loyed in the double­
shell tanks? Explain how this system works. (6-24, 25) 

86. Name the three surface ponds designated for low level effluent 
discharge. (6-29) 

87. What data (information) is sought in pond monitoring? (6-29) 

88. In Hanford soils, what is liquid spillage expected to ·do? (6-33) 

89. What is a dry well? How are dry wells identified? (6-33) 
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