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ABSTRACT: 

In May of 1979 f ol l owing tne March 28 ' 
1979 accident at Three Mil e Isl and Unit 2 
(TMI -2 ) , Metropol itan Ed ison Company (Met-Ed ) 

establ ished the Containment Assessment Task Force 
(CATF ) . The overal l goal and object of the Con-
tainment Assessment Task Force was to establ ish, 
using external measurements, the reentry environ-
ment insid e the Reactor Building . The specif ic 
function of the Assessment Task Force was to 
gather data as necessary to ensure that contain-
ment atmosphere cl eanup coul d be accompl ished, 
that an initial entry into the building coul d be 
accompl ished , and that pl anning f or Reactor 
Buil ding decontamination and recovery coul d pro-
ceed . The cl eanup of the containment atmosphere 
and the initial entry were considered to be the 
initial vital steps in beginning the recovery of 
the TMI -2 Reactor Buil ding . Entry was required 
to gather data by visual inspection and radio-
l ogical survey to support pl anning for the d econ-
tami nat ion of the Reactor Buil d ing . 

·ro accompl isn the assigned duties, the 
Containment Assessment Task Force establ ished a 
number of experiments and measurements which 
cquld be run without benef it of build ing entry . 
T hese experiments were designed to determine as 
much as p ossibl e what the airborne contamination, 
contamination pl ated out on the various surf aces 
of the containment, and contamination contained 
in the water in the basement of the Reactor 
Build ing were. The experiments and measurements 
were specif icall y  designed to obtain detail ed 
technical d ata on the magnitude, identity, 
d istribution, and chemical forms of the existing 
airborne, surf ace, and sump water activity and 
the resul ting radiation l evel s.  The final step 
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the initial building entry to take d irec t radiation surveys, 
obtain material f or d econtamination studies and p erf orm a pre
l iminary visual assessment of d amage within the build ing. 

The ten tasksl establ ished by the C A'rF l eading 
up to entry into the Reac tor Build ing are: 

Task 

CA-l Containment Air Sampl e2 

CA-2 Al ternate Containment Air S ampl e2 

CA-3 Equipment Hatc h Gamm S c an4 

CA-4 Containment S ump Radiation Measurement3,5 

CA-5 Hydrogen Rec ombiner P iping Pl ateout6 

CA-6 Personnel Air Loc k Air S ampl e9 

CA-7 Dose Rate Mapping of Personnel Air Loc k9 

C A-8 Determine Av ail abil ity of Reac tor Build ing 
Lighting and Powerl 2  

CA-9 Containment Remote Instrumentationl O 

CA-1 0 Containment Building Purgel 3,1 4 

The resul ts of these experiments establ ished 
upper bound s on the radiol ogic al environment insid e the TMI -2 
Reactor Build ing . Additional experiments2 5  through penetration 
R626 establ ished the l evel s of oxygen and hydrogen inside the 
Reactor Buil d ing and c onc l uded that there were no toxic gases 
present in c onc entrations that c oul d be c onsidered hazard ous. 

Entry Number One 

On July 2 3, 1 9 80 the initial entry into the Re
ac tor B uild ing was acc ompl ished . During the initial entry 2 9  
photographs and six 1 0 0  c m2 swipes were taken whil e a general 
area beta and gamma survey was perf ormed . In  add ition, a 5 gal 
l on pl astic bucket was removed from the build ing f or analysis. 

The general area gamma readings on the 30 5 '  
(grade) el evation were in the range of 4 0 0 -60 0 mR/hour near the 
air l oc k  where entry was mad e into the buil ding . The gamma read
ings increased to 7 0 0  mR/hour in the area near tile other air l oc k  
at the equipment hatc h .  The gamma readings were 3 R/hour in 
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the enc l osed stairwel l ,  1 0  R/hour over the metal d ec k  f or the 
c overed f l oor hatc h, 4 R/hour at the ed ge of the metal c overed 
fl oor hatc h, 1 . 4  R/ hour at the air c ool ers and 1 8  R/hour at the 
top of the open stairwel l .  The gamma read ings against the D-ring 
and l iner were approximately 4 0 0  mR/ hour whil e the f l oor drains 
ranged from 2 -5 R/ hour and the c ore f l ood p iping, seal inj ec tion 
p iping and el evator door al l read 3 R/hour on c ontac t .  

The general a rea f l oor and wal l beta read ings 
ranged from 1 to 2 Ra d/ h our . 

The whol e body exposure to the personnel f or the 
2 0  minutes in the building was approximatel y 1 9 0  mRem with the 
maximum extremity exposure of approximately 2 20 mRem. T here was 
no beta skin exposure measured . 

�he p ic torial survey s howed no signif ic ant struc 
tural damage and onl y the d oor to the stairwel l showed visibl e 
d amage. T here were d eposits of rust and d irt on the f l oor with 
obvious water marks, most l ikel y from the operation of tne buil d 
ing spray system. 

T he f l oor swipes indic ated c onc entrations of 
ac tivity of Cs-1 34 and Cs-1 37 ranging from 3 x l o-2 to 1 x 
l o-l � Ci/c m2 . Lesser l evel s of Cs-1 34 and C S -1 37 ranging 
from 2 x l o-5 to 4 x 1 0 -� Ci/c m2 were f ound on the wal l s. 

Cerium, Cobal t, Antimony and Niobium were found 
on the vertic al wal l swipes in c oncentrations of 1 x l o-7 to 1 
x l o-6� Ci/c m2 . T hese isotopes were al so most l ikely present 
in the fl oor swipes but were not d etec tabl e d ue to the l evel s of 
the Cesium present. 

Entry Number T wo 

On August 1 5 ,  1 9 80 the sec ond entry was c ompl eted . 
During the sec ond entry into the Unit 2 Reac tor Build ing, the 
f ol l owing tasks were acc ompl ished . 

1 .  Turned on the l ights on El . 30 5 '  & E l . 34 7 '  -6" . 

2 .  Obtained general area surveys on El . 30 5 ' ,  El . 
34 7 '  -6" and in the enc l osed stairwel l .  

3 .  A total of  6 7 p ic tures were taken on both el eva
tions. 

4 .  1 2  swipes and 2 scrape samples were obtained . 

5 .  HP-R-21 1 ,  a piec e of gl ass, a steel pl ate, 2 
metal c overs, a f unnel , and 4 pl astic ties were 
rec overed from c ontainment. 
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6 .  A protec tive c overing experiment and a d irec 
tional d ose e xperiment, both using TLD's, we re 
al so taken into c ontainment and brought out 
again. 

7 .  A dec ontamination te st using a smear & masil in 
wipe was al so perf ormed . 

S urvey resul ts from El . 3 0 5 '  in are as not surveyed d ur
ing the first entry were 2 R/or gamma be hind (North) of the open 
stairwe l l ,  4 0 -4 5  R/hr gamma at 5-7 f t. from the water in the 
basement (tel etoctor exte nded down the open stairwe l l ) , and a 
f l oor d rain near the " A" Core Fl ood Tank was 3 R/hr gamma and 1 0  
Rad/ h r beta. 

S urveys taken whil e proceeding up the e nc l osed stairwe l l  
showed re adings of 3 -5 R/hr gamma a t  the 3 0 5 ' el evation with a 
f airly l inear decre ase to a re ading of 1 80 mR/hr gamma at El . 
3 4 7 '-6" . 

S urveys d one on E l . 3 4 7 '  -6" showed general are a 
readings of 2 0 0 -3 0 0  mR/or gamma on the diamond pl ate dec king 
outside the enc l osed stairwel l  and 1 0 0 -2 0 0  mR/h r gamma al ong the 
south wal l of c ontainment . Tne general are a readings inc reased 
to 20 0 -4 0 0  mR/h r gamma to the S outh East of the head storage 
stand the n dec reased to approximatel y  1 5 0  mR/hr gamma South of 
the open stairwell . A me asure ment taken ove r the open stairwel l  
was 5 5 0  mR/or gamma whil e a c ontac t re ading on the D-ring wal l 
was 1 0 0  mR/hr gamma. Re adings taken in the f uel pool area we re 
1 0 0 -4 0 0  mR/hr gamma under the fuel handl ing bridge and 1 2 0 -1 5 0  
mR/ h r gamma toward s the reac tor head and stud bolts at a d ista nee 
of a,pproximate ly 1 2 -1 5  f t .  Other readings were 2 . 5  R/hr gamma 
on c ontac t with the pressurizer spray l ine , 2 0 0  mR/hr gamma on 
c ontac t with the fuel handl ing bridge , 2 5 0 -3 0 0  mR/hr gamma ove r 
both c ore f l ood tanks, 4 0 0 -5 0 0  mR/hr gamma on c ontac t with the 
base of the head storage stand and 5 0  mR/ hr gamma behind the 
enc l osed stairwell . 

T he pictorial survey on El . 3 0 5 '  in general showed more 
detail s of items identif ied from the f irst entry whil e the pic 
ture s from El . 3 4 7 '  -6" showed the general areas and struc ture s 
of the ope rating dec k, the f ue l  handl ing bridge s, the D-rings, 
the seal tabl e ,  and the vessel head . 

No signif ic ant struc tural d amage was see n  al though there 
was evidenc e  of l oc al ized high temperature s from a p artial ly 
mel ted tel ephone , and some mel ted rad rope . Al so several barrel s  
had been c rushed, presumably by a pressure d ifferential c reated 
d ue to temperature c hange s in c ontainment . S ome unpainted or 
z inc c oated me tal surf ac e s  were rusted ,  probabl y d ue to the NaOH 
spray, and the c onc rete f l oor areas had rust deposits on them.  
P ainted metal surf ac es and d iamond pl ate d ecking c onditions were 
simil ar to those found on E l . 3 0 5 ' . One obj ec t of interest is 
sec tions of c abl e and what appears to be c abl e insul ation lying 
on the f l oor from the enc l osed stairwel l  to the west D-ring, 
whic h may have f al l e n  off the p olar c rane . 
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The whol e body exposure to the entry team varied some
what d ue to the tasks each was perf orming and the early exit of 2 
members of the team . The whol e body exposure and maximum ex
tremely d ose are l isted bel ow: 

Whol e B ody (mR ) Max Extremity (mR) 

Cooper * 1 4 0  21 0 

Behrl e* ++ 2 6 0  320 

B enson++ 30 0 4 20 

Grif f ith 1 6 5  2 7 0  

* E arly E xit - ++Worked near open stairwel l - higher d ose 
area. No skin beta skin dose was measured . 

The 2 f l oor swipes taken from El . 30 5 '  indic ated 
c onc entrations of Cs-1 34 and Cs-1 37 ranging from 6 . 6E-2 and 
4 0 . 7E-2;<..<...C i/c m2 under HP-R-21 1 to 3. 8E -4 and 2 . 3E-3.� 
C i/c m2 in front of the air c ool ers resp ec tively .  The two 
scrape samples showed c onc entrations of Cs-1 34 and Cs-1 37 
ranging from 8 . 8E-3 and 5 . 2 5E-2�Ci/c m2 for the scrape near 
the open stairwel l to 2 . 6E-2 and 1 6 . 1E -2,ACi/c m2 for the 
sc rape near the air c ool ers respec tively .  

The fl oor swipes taken on El . 34 7 ' -6 "  for Cs-1 34 and 
Cs-1 37 averaged around 9 . 0E-3 and 5 . 6E-2ACi/c m2 whil e the 
wal l swipes averaged around 2 . 5E-5 and 1 . 5E-4 �i/c m2 re
spec tively .  

S trontium - 9 0  was al so found on both wal l s  and 
f l oors in c onc entrations of approximatel y 3. 1E -5�Ci/c m2 and 
2 . 0E-�Ci/c m2 or l ess respec tvely . 

Conc l usions 

The resul ts of the entries reveal ed the inherent 
c onser�Jatism in analysis whic h al way s  assumes the " worst c ase" 
and is d emonstrated by the f ac t  that the radiation l evel s are 
1 0 0  to 1 0 0 0  times l ess than the original estimates (see Tabl e 
1 Appendix A )  and 2 to 3 times l ess than estimates based on 
physic al d ata gathered through remote experimentation. 

T he gamma radiation l evel s on the grade (30 5 ' ) eleva
tion of 5 0 0 -7 0 0  mil l irem/nour, and 1 0 0  to 2 0 0  mil l irem/hour on 
toe operating l evel (34 7 ' 6 " ) ,  are l ow enough to al l ow further 
entries f or add itional d ata acquisition and l imited main-
tena nee. 
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T he gamma l evel s of 1 0 0  to 2 0 0  mil l irem/nour on the 
34 7 ' 6" el evation are a direc t resul t of the pl ateout on the 
fl oor and wal l s .  T he data indic ates that gross 
dec ontamination of the c ontamination on the f l oors c an reduc e 
the dose rate l evel s by a fac tor of 1 0  to 1 0 0 . 

The radiation l evel s of 5 0 0  to 7 0 0  mil l irem/hour on 
the 30 5 '  el evation are a c ombination of the gamma radiation 
from the sump and pl ateout on the f l oor. It  is reasonabl e to 
assume that the dose rate c ontribution from the pl ateout on 
30 5 '  el evation f l oor and wal l s  is simil ar to that on the 
34 7 ' 6" el evation . Comparatively, the gamma dose rate 
c ontribution from the sump is most l ikely 30 0 to 60 0 
mil lirem/hour and gross dec ontamination on the 30 5 '  el evation 
f l oor may reduc e the radiation l evel s a f ac tor of . 1 5 to . 4  
with the water stil l in the buil ding sump . S hiel ding, tents 
and other c onventional tec hniques c an f urther reduc e the 
radiation l evel s on the 30 5 '  el evation to the point where 
access to the 34 7 ' 6" el evation c oul d be made f or gross 
dec ontamination or other work on a l imited basis with a 
minimum of additional exposure to personnel . Further tests 
and analysis wil l c onf irm this assumption. 
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1 . 0  Introduc tion 

A c ompre he nsive technical summa ry of the total e f f ort 
involved with the planning and implementation of the initial 
e ntrie s into the Three Mile Island Unit 2 (TMI -2 ) Reac tor 
Building is pre sented herein. In add ition, this document 
provid es a tec hnical and historic al c ompila tion of the inf or
ma tion ga the red during the initial two e ntrie s into the TMI -2 
Reac tor Building. The entry progra m logic as initially c on
ceived is shown on Figure l, Append ix B and in Appendix E .  

The p lanning, selec tion of equipment, and imple menta
tion of these entrie s is based upon the c riteria tha t " entry 
be acc omplished in acc ordance with e xisting industry stan
dard s, in the sa fest manne r prac ticable , with existing or 
c ommerc ially available equipment and f ac ilities. " The entry 
program, a s  implemented, c omplied with the intent of the 
c riteria . The design and c onstruc tion of the c ontamina tion 
c ontrol envelope and the selec tion and procurement of the 
entry equipment was acc omplished utiliz ing c ommerc ially 
available " of f  the shelf " equipment. 

The selec tion, scree ning and training of the e ntry 
personne l wa s done utiliz ing existing c ompany programs, facil
itie s and personnel where ve r possible . 

The e xpe riments pe rf ormed a s  pa rt of the c ontainment 
a sse ssment task f orc e are d isc ussed brie fly and the results 
desc ribe d he rein. 

The planning and e f f orts of the f ollowing individ uals 
insured the successful c omple tion of the initia l entry into 
the Unit 2 reac tor build ing. 

Jim Langenbach 
Tom Menz el 
Mike Morrell 
Ron Mays 
Tim Fritz 
Ed Walke r 
Jac kie Tate 
Ralph Jac obs 
Mike Pavele k  
Bob Hornbeck 
Che t  Kuki 
Darre ll Osden 
Barry York 
Sam Grif fith 

and e specially 
Mike Benson 
Bill Be hrle 
Fred Grice 
Chuc k Adams 
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Me t-Ed 
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There were many others unnamed who were involved and 
without whom the program would not have been successful. 

2.0 Chronology 

In May of 1979 the Containment Assessment Task Force 
(CATF) was established to address the need to gather data from 

the Reactor Building to assess the consequences of the March 28, 
1979 accident at the Metropolitan Edison Company Three Mile 
Island Unit 2 (TMI-2) Nuclear Generating Station and to prepare 
for entry into the TMI-2 Reactor Building. 

In September of 1979 GPUSC proposed to the NRC that the 
TMI-2 Reactor Building be entered in December of 197915 as 
shown in Figures 2 and 3 Appendix B. 

Concurrent with this proposal, efforts commenced to 
evaluate and select the equipment and facilities to be util
ized for entry into the TMI-2 Reactor Building. Specifically, 
communications, lighting, respiratory protection, protective 
clothing, video equipment, dosimetry, and radiation measure
ment equipment were evaluated. In addition, the area outside 
the Reactor Building personnel air lock Number 2 was modified 
to accommodate access to and egress from the Reactor 
Building. Work also proceeded on completion of the contain
ment access tasks. 

On November 6, 1979, Met-Ed and Babcock & Wilcox 
(B&W) successfully cut through the stainless steel flange in 
penetration R626 gaining direct access into containment. 

On November 10, 1979, the first video inspection of 
the Reactor Building was completed through penetration R626. 

On December 6, 1979, Met-Ed submitted the procedure 
to the NRC for opening the outer door of the Number 2 per
sonnel air lock and advised the NRC of their intent to enter 
the air lock for surveillance on January 31, 1980, after com
pletion of the modifications to the service building ventila
tion system. 

Construction of the facility outside the Number 2 
personnel air lock was completed January 15, 1980 in 
preparation for opening the air lock outer door. 

On January 30, 1980, the NRC directed Met-Ed not to 
open the number 2 personnel air lock outer door because of 
their concerns associated with the release of about forty 
millicuries of Kr-85 from the air lock. 

Meetings were held in February and March of 1980 to 
apprise the NRC of the Reactor Building entry plans. See 
Appendix G. 
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The NRC finally approved opening the number 2 air 
lock outer door on March 4, 1980. 

On March 1 3, 1980 the outer door of the Number 2 
personnel air lock was opened after a 72 hour purge of the air 
lock. 

On March 14, 1980 a Ge (Li) gamma scan of the inner 
air lock door was performed. 

On March 21, 1980 the Metropolitan Edison Companyl6 
formally requested permission from the NRC to enter the Unit 2 
Reactor Building without purge of the Kr-85. 

On March 25, 198017 the NRC denied Met-Ed's request 
to enter the Reactor Building, stating the need for more 
information concerning presence of toxic gases and the oxygen 
deficient atmosphere. 

NRC on 
NRcl8. 
mitted 
Unit 2 

Met-Ed completed some of the testing requested by the 
April 8, 1980 and submitted that information to the 

The rest of the NRC requested information was sub-
on April 15, l98ol9 along with a request to enter the 
Reactor Building on April 24, 1980. 

On April 2 3, 1980 Met-Ed Company was notified ver
bally by (NIOSH) National Institute of Occupational Safety and 
Health that the Bio Marine, Bio Pac 60, self contained 
breathing apparatus (SCBA) , which had been planned for use 
during the initial entry, had been modified by the 
manufacturer and that the modification violated the approval 
certification because it had been done without proper 
notification to, and approval by, NIOSH. Based on this 
notification, the Met-Ed Company postponed the planned entry 
pending resolution of the apparent problem between NIOSH and 
Bio Marine. 

On April 30, 198020 the Metropolitan Edison Company 
notified the NRC of its plans to reschedule the entry to May 
20, 1980 and to have an alternate SCBA, MSA Model 401, 
available for entry. 

On May 6, 198021 the NRC notified the Metropolitan 
Edison Company of the NIOSH "Stop-sales-and-recall" of the Bio 
Pac 60. 

On May 16, 198022 the NRC approved Met-Ed Company's 
plans to enter the Unit 2 Reactor Building on May 20, 1980. 

Entry into the Unit 2 Reactor Building was attempted 
at 2000 hours May 20, 1980, but all attempts to open the 
reactor building inner air lock door failed and at 2020 hours, 
the mission was scrubbed. 

Subsequent testing of the air lock inner door on May 
2 3  and May 30, 1980 indicated that the pressure differential 
interlock to the door was corroded in the lock position. 
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Subsequent to the aborted entry attempt, the NRC on 
June 12, 19801 3 issued approval to vent the TMI-2 Reactor 
Building and it was decided by Met-Ed that the entry into the 
Reactor Building would be delayed until after the Reactor 
Building purge was completed. Work then proceeded in parallel 
with purge efforts to gain access to the Reactor Building. 
The Reactor Building purge commenced on June 28, 1980. 

On July 1, 1980 a hole was drilled through the 1 1/4 
inch steel bulkhead and the pressure differential interlock 
pin was pryed free and the door opening mechanism was operated 
to verify its functional ability. 

On July 11, 1980 purging of the Unit 2 Reactor Build
ing was completed. 

On July 15, 198023 Met-Ed Company requested NRC 
approval for entry into the TMI-2 Reactor Building on July 2 3, 
1980. 

On July 16, 1980 the inner air lock door to the Re
actor Building was successfully opened in preparation for 
entry into the Reactor Building. 

NRC approval for entry into the TMI-2 Reactor Build
ing was received on July 22, 198024. 

On July 2 3, 1980 William Behrle and Michael Benson of 
the Met-Ed Company successfully entered the Three Mile Island 
Unit 2 Reactor Building, 15 months, 24 days after the March 
28, 1979 accident. 

A second entry was made into the Reactor Building on 
August 15, 1980 by William Behrle, Michael Benson, and Marty 
Cooper of Met-Ed Company and Sam Griffith of Nuclear Support 
Services. 

3.0 Experiments 

The following experiments were performed to establish 
the containment environment prior to entry. 

1. Weekly containment building airborne samples. 
These samples were analyzed for particulates, 
gases, iodine and gross beta.2 

2. Gamma radiation readings through the equipment 
hatch, using a Ge (Li) detector. Toe purpose of 
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these measurements was to determine the isotopic 
identity and magnitude of plateout on the 305' 
elevation.4 

3. Gamma radiation readings through the inner flange 
of penetration R605 (approximately 2 feet above 
the sump water level, near the basement of the 
Reactor Building) using a Ge(Li) detector and a 
teletector. The purpose of this measurement was 
to determine sump level and specific activity on 
the contamination in the sump. 3, 5 

4. A sump water sample. To perform this sampling, a 
hole was cut in the inner flange of penetration 
R401 (approximately 2 feet above the sump water 
level) and water was drawn into a sample bomb for 
analysis. The water was sent to Oak Ridge in 
order to accomplish a detailed activity analysis 
of the water.7 Subsequently, several larger 
samples were drawn for further analysis. 

5. Gamma radiation readings through the inner metal 
flange of penetration R626 (at the 347' elevation 
approximately 11 feet above the Reactor Building 
operating floor) using a Nai(Tl) detector and 
teletector. Tb e purpose of this measurement was 
to determine general area radiation levels and to 
determine the isotopic identity and magnitude of 
plate-out on the 347' elevation operating floor.8 

6. Radiation mapping of the number 2 personnel air 
lock. The experiment consisted of taking air 
samples from the personnel air lock and placing 
probes into the air lock to determine airborne 
activity radiation level inside the air lock.9 

7. Analysis of the hydrogen recombiner inlet spool 
piece.6 This experiment consisted of removal 
of the spool piece to the recombiner and shipment 
of the spool piece to Oak Ridge for analysis. 
The purpose of the experiment was to determine 
what plateout existed on the spool piece as a 
result of the sever a 1 days of flow through the 
hydrogen recombiner which occurred within the 
first toree weeks after the accident. 

8. Remote TV camera and radiation survey through 
penetration R626. The purpose of this equipment 
was to obtain an initial visual assessment of the 
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damage that may have been done by the accident 
and to obtain the first direct radiation 
measurement readings inside the building.lO 

9. Air lock entry. This experiment consisted of 
opening the outer door and entering the air lock 
to take detailed swipe surveys, radiation surveys 
afold Ge (Lil scans through the i[olner doo: of the 
a1r lock. 1 The purpose of th1s exper1ment was 
to obtain better information on the 305' eleva
tion radiation levels and the 305' elevation 
plateout source. �oe experiment also afforded 
some view through the inner door viewport of the 
305' elevation. 

With the exception of the sump sample, the above 
experiments were all taken by the Containment Assessment Task 
Force as part of the initial entry program. The sump sample 
was actually taken to better define activity levels in the 
sump to plan for the initial engineering of a sump water 
cleanup system. Results of the above experiments are 
presented in this TDR. 

3.1 Weekly Air Sample Program 

Samples of the Reactor Building atmosphere were 
taken and analyzed routinely since the March 28th incident. 
Initially, airborne activity samples were difficult to obtain 
due to the high radiation levels of the gases and also due to 
the fact that the normal sample panel was in the auxiliary 
building, where high general area radiation levels existed. 
As a result, very few samples were taken in March or April. 
In May, a weekly sampling program was established and the 
samples were taken weekly from then on. These samples were 
taken through the normal sample panel known as HPR-227. Tois 
sample system only had the capability to take samples from one 
location in the Reactor Building. The sample point was from 
the dome area of the Reactor Building, and the piping to the 
sample panel was several hundred feet long. Toe exact 
location was also in doubt due to the fact that a drain valve 
off the sample line inside the building is thought to be open 
such that part of a sample comes from the dome area and part 
of the sample comes from the area just inside the containment 
sample penetration. As a result of this inability to know 
exactly what location in the Reactor Building was being 
sampled, Metropolitan Edison decided to pursue other sample 
points. A separate sample point was used just inside the 
Reactor Building near the 347' elevation. Tois second 
location also used the sample panel of HPR-227. Additionally, 
two other sample locations were available. The penetration 
R401, which was used to draw the sump sample, was also 
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modified (but never actually used) to take an airborne sample 
just above the water in the basement and Penetration R626 near 
the operating floor was used to draw other samples. 

Metropolitan Edison had difficult in getting consis
tent samples from the Reactor Building due to longer runs of 
piping inherent in the design of HPR-227, procedural diffi
culties and analytical difficulties. Eventually, however, the 
sampling program showed that the major isotope of concern 
reamining in he Reactor Building after the short half-life 
radioisotopes had decayed was Krypton 85. Initially, large 
concentrations of Xenon 133, Xenon 1 31m, and Iodine 1 31 were 
also detected. After several months, however, all these items 
had decayed away such that essentially the only nuclide above 
its restricted area MPC was Krypton 85. Selected represen
tative air samples are shown in Table 2 Appendix A. 

3. 2 Equipment Hatch· Gamma· Scan 

The dose reading results from the equipment hatch 
gamma scan, are shown on Figure 4 Appendix B. The major re
sults of this experiment are as follows: The estimated plate
out activity on the 305' elevation ranges from 6.3 to 17.3 
microcuries per square centimeter. The lower estimate assumes 
that all of the activity detected in the measurements is from 
plateout on the vertical surface of the hatch. The upper 
estimate assumes that the activity is based on plateout on the 
305' elevation floor. The dose rate on the 305' elevation due 
to this plateout ranges from 177 to 457 mr/hr. The lower and 
upper dose rate numbers make the same assumptions as those 
described for the surface activity numbers above. The major 
activities found at the 305' elevation are from Cesium and 
Lanthanum. Iodine 131 was also determined in significant 
amounts at the time of the measurement, however, essentially 
all of this Iodine 1 31 has since decayed. 

3.3 Radiation Survey Through the R605 Penetration 

To determine radiation and contamination levels in 
the basement area of the Containment Building, measurements 
were taken in penetration R605 which is approximately 2' above 
the water level in the Containment Building. This experiment 
was performed by removing the outer flange of an existing 
spare penetration and inserting a high range gamma survey 
instrument (teletector) into the penetration. Additionally, a 
photon spectrum from the water was measured through the 
penetration using a Ge (Li) detector. 

The maximum dose rate measured inside the penetra
tion was 31 R/h r. The 31 R/h r was extrapolated using analy
tical methods to determine that the dose rate at the surface 
of the water is approximately 12 3 R/hr. 
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From the Ge (Li) readings, it was determined toat the 
major activity contributor in the water is Cesium 137 and the 
Cesium 137 in the sump water is present in amounts of approxi
mately 366 microcuries per cubic centimeter. The radiation 
levels measured in the experiment are shown in Table 3 Appen
dix A. The energy levels measured through penetration R605 
are shown in Table 4 Appendix A. The estimate of sump inven
tory resulting from the measurements is shown in Table 5 Ap
pendix A. 

3.4 Sump Water Sample 

To plan and engineer a water cleanup system to treat 
the water remaining in the sump of the Three Mile Island Re
actor Containment Building, a sample was taken from the 
w·ater. To take this sample, the outer flange of penetration 
R40l was removed and a hole was drilled into the inner flange 
of that penetration. R40l is located approximately 2 feet 
above the water. Figure 5 Appendix B shows a cutaway view of 
the Reactor Building and the location of pen R40l. A sample 
probe was then droppedinto the sump water and samples drawn 
from the top, middle and bottom of the approximately 7 feet of 
water existinginside the building. The sump sample was 
analyzed at Oak Ridge National Laboratory and it was deter
mined that the sump water contains approximately 270 micro
curies per millileter activity. The major constituents are 
Cesium 1 37, Cesium 134 and Strontium 89/90. The sample from 
the bottom of the water in the building also showed a greeniso 
precipitate which was determined to be mainly Copper. Table 6 
Appendix A shows the raiochemical analyses of the solutions 
and of the precipitate which was separated from the samples. 
Table 7 Appendix A shows the amounts of Uranium and Plutonium 
found in each of the samples. 

In addition to drawing a sample through penetration 
R401, the 4" diameter painted steel plug cut from the inner 
flange of the penetration was removed and also sent to Oak 
Ridge for analysis. Activity present on the painted steel 
plug was found to be mostly Tellurium, with appreciable 
amounts of Cesium and Niobium also present. Table 8 Appendix 
A shows the results of the isotopic analysis of activity on 
the painted steel plug. 

3. 5 Gamma Sean Through Penetration R6 26 

Prior to cutting the inner flange of penetration 
R626 (to insert a camera into the Reactor Building) , gamma 
readings and sodium iodide detector readings were taken 
through the penetration (See Figure 5) . Tne major purpose of 
this experiment was to obtain an estimate of plateout activity 
on the operating floor 347' elevation. 
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The gamma survey readings showed maximum dose rates 
inside the penetration of 50 mr/hr. Table 9 Appendix A shows 
the dose rates measured in the penetration. Using the infor
mation from this Table, it has been calculated that the dose 
rate at the 347' elevation is approximately 297 mr/hr. 

The sodium iodide scan showed mostly Cesium and 
Barium/Lanthanum gamma peaks. The major energies detected by 
the sodium iodide detector are shown in Table 10 Appendix A. 
Using the energy levels determined by the sodium iodide mea
surements, estimates of the dose rates and plateout activity 
on the 347' elevation were made and these are also shown in 
Table 10. Cesium 134 was determined to be in the largest 
concentration and Cesium 137 was also found plated out in 
large amounts. 

3.6 Radiation Mapping of the Number 2 Personnel Air Lock 

Since the initial entry into the Reactor Building 
was to be performed through personnel air lock number 2, 
experiments were performed to determine the airborne activity, 
plateout activity and dose rates inside the air lock. The 
initial experiments consisted of taking an air sample through 
the air lock vent valve and by inserting radiation probes 
through a hole provided by removing a pressure gauge from the 
outside air lock wall. Plateout activity swipe samples will 
not be performed until an airlock entry is performed. 

To perform air activity measurements an Eberline 
Ping-2A air monitor was attached to the air lock vent valve. 
This monitor was used to measure noble gas iodine and particu
late activity in the air lock atmosphere. Additionally, a 
Marinelli gas sample bottle was inserted in the radiation 
monitor flow path to obtain a direct sample for independent 
verification of the activity measured by the Eberline Moni
tor. The air lock air sample showed detectable levels of 
Krypton 85, Iodine 1 31, and Xenon 131M. Krypton 85 in the air 
lock was found to be 2 x lo-3 microcuries per cubic 
centimeter. Iodine 131 was found to be present at 
approximately 1.5 x 10-8 microcuries per cubic centimeter. 
Zenon 131M was found to be present at approximately 8 x lo-6 
microcuries per cubic centimeter. All these activities, i.e., 
Krypton 85, Xenon 1 31M and Iodine 131 are above their 
restricted area MPC. They are, however, several orders of 
magnitude lower than the activities for those isotopes inside 
the Reactor Building. These air sample results show that the 
inner air lock door seal is not perfectly tight and that some 
activity from the Reactor Building has found its way into the 
air lock, most likely due to diffusion. 

To take the radiation survey readings inside the air 
lock, measurements with a gamma probe and with TLD chips were 
taken. The gamma probe was mounted on the end of a 3/8" di
ameter metal tube which could be inserted into the air lock 
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all the way to the inner door. The calcium fluoride TLD chips 
were similarly mounted on a tube such that the probe could be 
inserted all the way to the inner door. The gamma probe read
ings were made by an Eberline PRM- 3 dose rate meter. The 
readings taken inside the air lock showed that the maximum 
dose rate was about 100 mr/hr. Table 11 Appendix A shows the 
direct results of the readings and Figure 6 Appendix B shows 
the points in the air lock at which each reading was taken. 

3.7 Hydrogen Recombiner Spool Piece Analysis 

As one part of the experiment program to determine 
airborne activity and plateout contribution in the Reactor 
Building, Metropolitan Edison decided to remove the inlet 
spool piece to the hydrogen recombiner to determine what iso
topes plated out during the operation of the recombiner. The 
recombiner operated for several days during the first two 
weeks to one month of the accident and as a result, it was 
thought to have contained plateout representative of that 
which occurs in the early stages of such an accident and also 
which may be representative of plateout that currently exists 
in the Reactor Building. The spool piece was removed and 
shipped to Oak Ridge National Laboratory for analysis. The 
analysis requested included gamma spectrum measurements on the 
spool piece, cutting the spool piece into two pieces and then 
performing beta/gamma spectrum measurements and elemental and 
compound analyses on the plateout on one of the pieces. The 
second piece is stored in TMI archives. The results from the 
analysis performed on the spool piece indicate the principle 
surface contamination is Cs-1 34/137 and Sr-89/90, surface 
contamination on unpainted carbon steel surfaces may be 
difficult to remove, and an upper bound estimate of the long 
term average surface concentration (above the sump exclusive 
of the primary system) is about .5�Ci/Cm2. This 
corresponds to a total activity in the reactor building of 
approximately 140 curies. The results of the analysis are 
shown on Table 12 Appendix A. 

3.8 Remote Camera and Radiation Measurements Through 
Penetration R626 

To obtain the first direct radiation measurements 
inside the building and the first remote viewing of the con
tainment, Metropolitan Edison removed the outer flange and cut 
a hole in the inner flange of penetration R626. 

The initial experiments planned through penetration 
R626 included camera insertion, radiation monitor insertion, 
including beta probes and gamma probes, a direct air sample, 
humidity reading, temperature reading and swipes taken off the 
Reactor Building wall and off the flange of the penetration. 
Subsequent experiments included insertion of various other 
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radiation monitors into the penetration and insertion of a 
frame which had TLD' s, film badges and dosimeters mounted at 
various locations throughout the frame. This frame was also 
used to determine the beta shielding effectiveness of several 
types of materials being contemplated for the suit to be worn 
by initial entry team members. 

The camera inspection of the building showed no 
damage, showed some dust or dirt on the floor, and showed some 
condensation which resulted in rain in the Reactor Building. 
Difficulty in obtaining accurate and consistent gamma and beta 
radiation measurements was experienced. Part of the problem 
was the interference of Krypton 85 in the operation of the 
instruments used. The range of gamma and beta radiation mea
surements in the penetration is shown in Table 1 3. Swipes 
taken in penetration R626 showed mostly Cesium 137 and Cesium 
1 34. Table 14 summarizes the results of these swipes. Air 
samples taken inside penetration R626 confirmed that Krypton 
85 was the major isotope present inthe Reactor Building air. 
Further experiments were also performed as needed through 
penetration R626 to support the initial entry into the Reactor 
Building. 

3.9 Air Lock Entry and Gamma Scan 

The first step in the actual entry into the Reactor 
Building was entry into the number 2 personnel air lock. This 
entry consisted of opening the outer air lock door while leav
ing the inner door shut. This entry allowed swipe surveys 
inside the air lock, Ge (Li) scans through the inner air lock 
door26 and viewing of the 305' elevation through the port 
hole on the inner air lock door. This entry also afforded the 
opportunity to inspect the outer door seals to determine if 
deterioration had occurred since the accident. 

Prior to the entry, airborne activity in the air 
lock was removed by running the sample system hooked up to the 
air lock vent valve and discharging the activity into the 
plant ventilation system and through the plant stack. 

When the air lock was entered, no smearable activity 
was found. The seals to the outer air lock door showed no 
damage due to radiation exposure and the visual inspection 
through the view port showed no indication of any structural 
damage. It should be noted that the view port glass was sig
nificantly discolored due to the effects of the radiation 
exposure. 

Toe results of the Ge (Li) and NAI scans through the 
air lock door looking into the building and througn the 
floor. Only three gamma energy levels were detected with 
sufficient counts to allow meaningful analysis using the 
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Ge(Li) detector. These were the 514 keV from 85Kr, the 796 
keV from l34cs and the 662 keV from l37cs. Table 15 
Appendix A shows the counts per second observed for these 
gamma rays and the associated gamma ray flux. 

With the NAI detector looking into the sump water 
and using spectral stripping to obtain the number of counts 
under the observed peaks at 514, 604, 795, 1 365 and 661 keV, 
Kr85, Csl34 and Csl37 are indicated. The resulting counts per 
second and the associated fluxes are given in Table 16 Appen
dix A. 

3.10 Additional Experiments 

Additional experiments were performed to determine 
the suitability of protective clothing, telemetered dosimetry, 
and dose rate instruments. In addition, the reactor building 
atmosphere was analyzed for hazardous and toxic gases.25 

The results of these additional experiments aided in 
the selection of the Zetex telemetered dosimetry, R0-7 and 
teletector as the dose rate instruments, 27 the Viking dry 
suit for protective clothing, 28 and the Bio Marine Bio Pac 
60 for respiratory protection initially. 

The results of the hazardous gas analysis are shown 
in table 17, Appendix A. 

3.11 Summary 

The Containment Assessment Program has produced 
valuable information which was absolutely necessary in plan
ning the Reactor Building purge and entry. The results of the 
experiments have shown that the radiological environment in
side the building is less hazardous than originally contem
plated shortly after the accident. The results showed that 
manned entry into the Reactor Building was feasible and that 
manned entry could be accomplished with or without Reactor 
Building purge. 

The information obtained from these experiments is 
also being utilized in planning the initial steps of the 
Reactor Building decontamination. 

Accomplishment of the initial experiments 
contributed to an increased level of confidence that the 
Reactor Building environment could be determined through the 
conscientious use of a well thought out assessment program. 
This confidence allowed the use of the techniques learned to 
conduct further experiments as deemed appropriate and 
necessary to support the Reactor Building recovery. The 
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Containment Assessment Program was successful and provided the 
initial step toward the recovery of the Three Mile Island Unit 
2 Generating Station. 

4.0 Containment Entry Equipment 

�he equipment used by personnel for the first two 
Reactor Building entries consisted of lighting, respiratory 
equipment, protective clothing, communications, dosimetry and 
radiation instrumentation equipment. This section describes 
that type of equipment used and the rationale for its 
selection for use in the Reactor Building entries. 

4 • 1 L i gh t in g 

For the Reactor Building entries it was determined 
that portable lighting was required because the Reactor Build
ing lighting would not be energized for the initial entry. 
For subsequent entries, portable lighting was also determined 
to be a requirement if the Reactor Building lighting could not 
be energized or the Reactor Building lighting failed, after it 
was energized. �he following types of portable lighting was 
selected: 

1. Personnel lamps rated at 2 hours, Model 11759 
by Rally Hardhat Throwaway Lights. The pri
mary considerations for this application were 
weight, beam intensity and the time rating of 
operation for the light. The Rally light was 
selected for use because it provided an ad
equate beam and rating and was low in cost and 
disposable. 

2 .  For floor lighting, a hand auxiliary flood 
lamp by Teledyne, rated for 5 hours of opera
tion was selected. Tnis piece of equipment 
was replaced by a Model 1095 Clear Modular 
Superlite by Ikelite Underwater Systems when 
it was determined by testing in the Unit 1 
reactor building that the beam of the Teledyne 
lamp was too dim for use. In addition, the 
Superlite was designed for underwater use 
which facilitates decontamination if neces
sary. The Super lite had a two hour rating 
and was rechargeable. 

4 . 2 Respiratory Equipment 

Respiratory protection for the initial containment 
entry was to be provided by a Bio-Pac 60 manufactured by Bio 
Marine. This unit is a self contained closed circuit breath
ing apparatus for use in contaminated or oxygen deficient 
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atmosphere because of the positive gas pressure in the face 
plate. In addition, this unit recirculates the major portion 
of the users exhaled gas, thus permitting the unit to be 
small, light weight and provide a 60 minute supply of breath
ing air. It was determined that a 60 minute air supply was 
desirable, even though the initial containment entry required 
less time, because of the increased air consumption by 
personnel working in adverse environments. 

Prior to the first entry, a switch was made from the 
Bio Marine equipment to an MSA 401 unit. The reason for this 
switch in equipment was due to problems in NIOSH certification 
of the Bio Marine and the preference of the entry team members 
for the MSA 401 unit. The reason for this preference was that 
the MSA units were more comfortable because of the cool air 
supplied to the face on a one shot basis rather than the warm 
rebreathed air from the Bio Marine units. Altnough the MSA 
units have s smaller air supply than the Bio Marine Units ( 30 
minutes vs 60 minutes) this was not considered to be a problem 
due to toe short planned entry time of the first entry (15 
minutes) . 

For the second entry, breathing air was no longer 
necessary because the krypton 85 in the atmosphere had been 
reduced to MPC level The only respiratory protection 
required for the second entry was a positive pressure battery 
operated filtered breathing air mask with a protection factor 
for particulate of 1000. 

4.3 Protective Clothing 

4.3.1 Initial Entry Attempt 

For the initial Reactor Building entry at
tempt, where krypton-85 was present at a con
centration of 0 .. 80 pCi/cc, the primary means of 
protection for the whole body was an under
water heavy duty dry suit manufactured by 
Viking. This suit has the capacity to be 
maintained at positive pressure to prevent 
inleakage of radioactive material. Also, this 
suit was the only available off the shelf 
equipment which would provide sufficient 
density (250 mg/cm2) to attenuate the 
anticipated beta radiation. In addition to 
the dry suit, a rain suit was used over the 
dry suit to provide a protective shield to 
prevent direct contamination of the dry suit. 

For protection of the extremities from beta 
radiation, multiple pairs of standard rubber 
gloves and rubber fireman's boots were used. 
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'roe fireman's boots also provided anti skid 
protection for personnel. 

4.3.2 Subsequent Entries 

After the purge of krypton-85 from the reactor 
building, the need for whole body protection 
against beta radiation was reduced. There
fore, the dry suit was no longer required. 
For the next two entries whole body protection 
consisted of paper overalls, cotton overalls 
followed by a fireman's suit. For foot pro
tection cloth shoe covers, three pairs of 
plastic disposable shoe covers followed by 
fireman's boots were used. Hand protection 
consisted of cotton surgeons gloves, latex 
glove taped to the paper coveralls, neopreme 
yellow gloves taped to the cotton overalls, 
neopreme yellow gloves taped to the fireman's 
jacket followed by lineman's gloves. For the 
head, a cotton surgeon's cap, respiratory 
mask, a cotton hood followed by a rain suit 
hood was used. 

4.4 Communications 

Communications for the Reactor Building entry 
consisted of Motorola MX 350 portable radios for use by each 
member of the entry team, as well as for use by each member of 
the standby team, a Micor Base/Repeater to be located outside 
the Reactor Building, a Tl617M remote control console to be 
located in the control area and an antenna arrangement. 'roe 
portable radio method was selected for use because it 
permitted more freedom of movement and depth of entry for the 
team members versus a system utilizing the existing plant 
communication system which would require each team member to 
be linked by cable to the communications system. Further, the 
use of this type of system would not permit the inner door of 
the personnel airlock to be closed. 

The portable radios utilize Set-Com push-to-talk 
elbow switches. The head sets initially utilized bone conduc
tion cranial mirophones and ear receivers. This system was 
selected to be compatible with the head gear and respiratory 
equipment to be worn by the team members. 

For the second Reactor Building entry, a microphone 
was placed on the speaking diagram of the mask. This sytem 
provided clearer communications between the entry team members 
and the command center. 
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The transmitter power of the portable radio was five 
watts with a battery life of eight hours based on 10% talking 
time, 10% listening time and no conversation 80% of the time. 
The base station Micro Base/Repeater has a transmitter power 
of 75 watts. It is linked by cable to the antenna system and 
to the remote control console in the command center. 

Tne communication system uses two channel 
transmission with the capability of using either channel. If 
one channel fails, the second channel can be used. The system 
operates in the 450MHz band of frequencies as approved by the 
FCC. 

Since the radio signals can not penetrate the Con
tainment Building, an antenna was inserted through penetration 
R-626 located at elevation 347'. This antenna enabled radio 
signals to be transmitted to/from the Reactor Building. Toere 
were no signal transmission difficulties encountered between 
the 305' and 347' elevation floor because of the grating in 
the floors. 

To provide radio communication in the personnel air 
lock #2, an antenna was clamped to the portal of the outer 
door of the air lock. A cable linked the two antennas to the 
Micor Base/Repeater. 

The control console was equipped for use with either 
one or two operators. The operator has the flexibility of 
using the control console as a base station or as a repeater 
to permit the team members to communicate with each other. 

Prior to use for the entries, the system was tested 
inside the Unit 1 Reactor Building. 

4.5 Dosimetry 

Personnel dosimetry for the entry team members was 
provided in the form of telemetered dosimetry, self reading 
digital dosimeters and thermoluminescent detectors/film badges. 

Telemetered dosimetry was provided by a Xetex Model 
S0 3 Telemetry System. This sytem consisted of two central 
receiver units, five portable dosimeter/transmitter units per 
central receiver and their associated antenna systems. A 
dosimeter/transmitter unit is carried by each member in the 
Reactor Building. Eacn 1 millirem unit of dose accumulated 
activates the coded transmitter in the unit. This signal is 
received at the central station, decoded to identify the unit 
and recorded on a digital counter. 

Self reading digital dosimeters were also provided 
for each entry team member. During the entries, each entry 
team member was required by the control area to call out his 
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accumulated dose. These units are similar to the telemetered 
units described above but have an LED readout instead of a 
transmitter. 

To determine the radiation dose received to any part 
of the whole body and extremities, multiple TLD's were used. 
�nis provided a means of identifying directionality of the 
radiation fields and monitoring the radiation doses to extrem
ities which would come in contact with radiative surfaces. 
TLD locations are shown on figure 7 Appendix B. 

4.6 Instrumentation 

Two types of radiation detection instrumentation 
were used for the Reactor Building entries, an Eberline Model 
6112 Teletector gamma dose rate meter and an Eberline R0-7 
high range Beta survey meter. The Teletector was selected 
because it possessess the ability to have its probe extended 
thirteen feet from he person using this radiation detector 
thus permitting the identification of radiation fields ahead 
of the entry team personnel. This radiation meter also 
possesses the ability to detect gamma radiation very 
accurately. The R0-7 survey meter was used primarily for high 
range Beta ray measurements. This type of radiation instru
ment was found to be an accurate instrument for the measure
ment of beta radiation. This was a prototype instrument 
developed by Eberline for use at TMI. 

4.7 Video 

To provide a visual record of the Reactor Building 
entries, a 35 mm camera was used. The camera system used 
consisted of a Nikonos III underwater camera using a 35 mm 
lens, an automatic flash unit and color print film. �oe 
Nikonos I II was selected because it is a sealed unit designed 
for underwater use which would facilitate decontamination and 
previous experience with this camera under radiation condi
tions in the TMI-II Auxiliary Building. Toe automatic flash 
unit is required due to the low light intensity in the Reactor 
Building. A 35 mm lens was selected for use because it offers 
greater depth of field, a wider picture area and requires less 
light for a given condition. Kodacolor-2 {ASA-100) color 
print film was selected for use. To prevent film fogging, the 
film was overexposured by 1 f-stop. 

Color Video cameras were considered for use in the 
initial entries but were ruled out due to weight considera
tions. 
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4 . 8  Control Envelope 

The No. 2 Personnel Air Lock Contamination Control 
Facility consists of temporary barrier partition walls and 
ceiling near the No. 2 personnel air lock to provide a con
trolled access path and to prevent the spread of radioactive 
contmination when the containment is entered via the lock. 
Toe facility was provided with supporting services including 
ventilation, electrical power, and lighting required to per
form its function. 

Temporary barrier walls and ceiling were added to 
divide the area near the No. 2 personnel air lock into con
tamination control areas. Toe barriers were constructed of 
gypsum panels on steel channel framing to provide rigid, non
flammable partitions. Th e new barrier partitions were coated 
with an epoxy painting system to permit ease of decontamin
ation if the need arises, as are the permanent walls, floor, 
and ceiling in the area. All seams, joints and penetrations 
in the facility structure are sealed to prevent the uncon
trolled flow of contaminated air. The arrangement of the area 
is shown on figure 8 Appendix B� 

Toe facility was ventilated by the existing HVAC 
system in the area, which was rebalanced to provide a positive 
flow of air from clean areas to areas of progressively higher 
contamination within the facility. 

4 .  9 Summary 

The equipment selected provided more than adequate 
personnel protection and performed reasonably well. As with 
all systems which are prototypes, there were deficiencies 
which should be corrected, as discussed below. 

Communications: there is a need for a NIOSH ap
proved SCBA with an integral microphone which can be adapted 
to conventional two way radio communication systems. For the 
initial entries we had to adapt conventional equipment to meet 
our needs. 

Protective Clothing: Th e Viking Dry suit is not 
suitable for use in warm environments. There is a need for a 
self-contained, self-cooled light weight system which could be 
worn in contaminated environments. 

Overall all equipment worked well with the excep
tions noted above. Toe equipment is adequate for future re
connaissance and limited maintenance. Purging of the Reactor 
Building atmsophere greatly reduced the 
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protective clothing requirements and went a long way toward 
easing the problems with the protective clothing by elimina
ting the need to wear the Viking Dry Suit. 

5.0 Training 

Training for the initial entry into the TMI-2 Reac
tor Building consisted of over one hundred hours of classroom 
training and fifty hours of hands-on training inside the Unit 
1 Reactor Building and the Unit 2 Auxiliary Buildings. 

An outline of the training program is shown in Table 
18, Appendix A. 

In addition to the classroom and hands-on familiari
zation training, with equipment and inside the Unit 1 Reactor 
Building with the lights out, the initial entry personnel were 
given extensive pre-entry and post-entry physical exams at 
Hershey Medical Center. 

For the second entry, 2 hours of model review and 2 
hours of task plan review and equipment familiarization along 
with standard RWP training were all the training required. 
The physical examinations for performing work in a radiation 
area were deemed sufficient for the second entry. 

The survey result of the initial entry into the 
Reactor Building indicated that the radiological environment 
was equivalent to that inside the Unit 2 Auxiliary Building 
and therefore the extensive training and physical examinations 
were no longer required. 

6.0 Entry 

On July 16, 1980, the inner air lock door to th e 
Reactor Building was successfully opened in preparation for 
entry into the Reactor Building. During the door opening 
exercise preliminary radiation measurements were taken j ust 
inside the building. Gamma radiation levels ranged from 
300mR/h r over th e access ramp to 700 mR/h r adj acent to the 
eleva tor shaft. 

On July 2 3, 1980, William Behrle and Michael Benson 
of the Metropolitan Edison Company successfully entered th e 
Three Mile Island Unit 2 Reactor Building, 15 month s 24 days 
after the March 28, 1979 accident. During the twenty minute 
stay inside the reactor building the two men were able to take 
twenty-nine photographs, six one hundred square centimeter 
smears, perform a general area beta/gamma survey and the re
moval of a five gallon plastic bucket from the reactor build
ing. 
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A preliminary analysis of the smears taken was per
formed and the results are included in Table 19 Appendix A. 
To e smear samples, bucket and shoe covers worn by he entry 
personnel were sent to the Department of Energy in Idah o for 
analysis. 

The general area survey indicated gamma radiation 
levels of 500 to 700 mR/hr and beta radiation levels of 1 
Rad/h r. 

Each individual received a whole body gamma exposure 
of approximately 220 millirem with no beta skin exposure. 
Table 20 Appendix A shows the personnel exposure to each of 
the entry personnel. 

Th e transcript of the communications from tois entry 
is in Appendix C. 

A second entry was made into the Reactor Building on 
August 15, 1980, by William Behrle, Michael Benson, Marty 
Cooper of Metropolitan Edison Company and Sam Griffith of 
Nuclear Support Services. 

Bill Behrle and Marty Cooper spent twenty-three 
minutes in th e building and Mike Benson and Sam Griffith spent 
thirty-eight minutes in the building. During the stay in th e 
building the entry personnel removed radiation monitor 
HP-R2ll, took sixty-seven photograph s, twelve one hundred 
square centimeter surface smears, two scrape samples and de
posits on the grade (305') elevation floor, removed one twelve 
inch by sixteen inch painted plate, two pieces of reflective 
insulation (lC-lB-05 and 1C-2B-02) , a carbon steel funnel and 
a sample of discolored glass from the Reactor Building. 

In addition, two experiments were performed along 
with th e general area survey. The first experiment was per
formed to determine the amount of loose contamination which 
could be removed using a maslin cloth swipe and the second 
experiment measured the beta to gamma ratios at floor level 
and again at three feet off the floor. 

Th e general area survey on the operating elevation 
347' 6 "  indicated a gamma radiation level of one hundred to 
two hundred millirem/hour and a beta level of two hundred and 
fifty millirads per hour to one rad per hour. 

The preliminary results of the smear samples are 
shown on Table 21 Appendix A. 
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During the entire entry the high est whole body ex
posure to the entry personnel was less than four hundred mil
lirem. A detailed summary of the exposures is shown on table 
22 Appendix A. 

The transcript of the conversations from this entry 
are part of Appendix C. 

A comprehensive radiation survey map incorporating 
the survey results from the first two entries is shown on 
Figures 9 and 10 Appendix B, and Tables 2 3  and 24 Appendix A. 

In addition to this figures 11 and 12 of Appendix B 
and Tables 19 and 2 1  of Appendix A show the locations of the 
smears and samples removed from the Reactor Building. 

Ph otographs taken during the entries are shown in 
Appendix D .  Appendix F is the procedure used for entries into 
the reactor building. 

7.0 Conclusion 

Toe entries into the TMI-2 Reactor Building con
cluded the responsibilities of the TMI-2 Containment Assess
ment Task force. The most significant achievements of this 
accomplishment have been to break down the psycological bar
rier of the unknown environment inside the Unit 2 Reactor 
Building and to demonstrate that the clean up of the TMI-2 
accident is well within the existing technology of the Nuclear 
Power Industry. 

Given timely rate relief or another source of funds 
and swift, prudent decision making by the regulatory agencies, 
TMI-2 can be defueled, decontaminated and recommissioned. The 
cost and time frame for the clean up at TMI can be greatly 
reduced if the above action is taken. 
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TABLE 1 

THREE MILE ISLAND 
UNIT 2 

REACTOR BUILDING RADIATION LEVELS 

ESTIMATED LEVELS mR/hr 

7 / 79 BECHTEL REPORT (1 )  BECHTEL REPORT UPDATE 

gamma 

PENETRATION 
(9 / 7 9 )  ( 1) EXPERIMENTS ( 1) INITIAL ENTRY ( 2 )  

REFERENCES Proj ected to 12 /1/79  Proj ected to 12 / 1 / 79 12 /79  

Operating Level 320 , 000 to 2 , 400 , 000 760 to 160 , 000 2 , 400 
347 ' 6" E l .  

Entry Level 7 , 000 to 46 , 000 3 , 100 to 6 , 800 1 , 300 
305 I El.  

-

Basement 160 , 000 160 , 000 125 , 000 
2 86 ' 6" 

( 1) Water in sump - Kr-85 not removed , 

( 2 )  Water in sump - Kr-85 removed ,  Max 1contribution from Kr-85 300 mR/hr 347 ' elevation 
and 100 mR/hr 305 1 elevation .  

7 /23 /80 

100 to 150 

500 to 700 

90 , 000 

"�-



TABLE 2 

GROUP 2 REACTOR BUILDING GAS GRAB SAMPLE DATA 
MODIFIED SYSTEM WITH NO CHANGE IN ANALYTICAL METHOD 

CONCENTRATION ( uC c c )  

Dat e 4 6 9 ' 3 54 ' 

7 . 8 x 

9 / 9 . 6  X 1 0- 1 

7 , 8 X 1 

7 , 1  X 1 

8 . 4 
- 1  

5 . 2  

9 . 9  X 

9 . 1  X 1 

7 . 
1 X 

6 . 8  X 1 

8 . 3  X 

1 1  7 9 7 . 9  X 

. 3  

. 3 
1 

9 . 1  X - 1  

8 . 2  

8 . 2 X 

8 0  6 . 1  X 

. 8 6 . 7 2 

0 . 2 2 . 2 

BOTH SAMPLE POINTS . 8 2 

BOTH SAMPLE POINTS . 20 



Table 3 

PENETRATION R605 RADIATION SURVEY RESULTS 

POSITION -----
1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15  

, . 

I ............... 1 

1 1 '- 2 
I I 4 

.!> 

6 

DOSE RATE (R/hr) 

27  

30 

31 

16 

3 
. 800 

. 49 0  

. 300 

. 220  

. 180 

. 130  

. 100 

. 080 

. 060 

4 _ 1 
.- 15 

. 085 

· A  

P enetration- R605 n 
7 � 9 10 11  12 13 u ...- 14 15 

l ! .- 3 I 1 
1 '-

t ! ! 1 t f t .  
L:_=:-=-=.==;=�;=-==========-====--------·-·---- .... - __ ] 

.,c) 

Reacto-r Building Hall . 
Reactor 2 '  4 ' 
Building 

J 

SuT:Jp Water I 



Table 4 

FLUXES OBSERVED THROUGH THE R605 PENETRATION 

Energy 
( ?/ / cm

2 
/sec) (keV) 

131-I 
3 64 . 5  5 1 .  
6 36 . 0  7 .  

134-Cs 
5 63 . 2  74 . 
5 69 . 3  161 . 
6 04 . 7  1214 . 
7 95 . 8 1454 . 
801 . 8  88 . 

1038 . 4  2 4 . 
1167 . 8  54 . 
1365 . 2  135 . 

136-Cs 
3 40 . 6  10 . 
818 . 5  5 .  

1048 . 1  2 4 .  
12 3 5 . 3  2 7 . 

140-La 
3 2 8 . 8 35 . 
4 87 . 0  114 . 
5 3 7 . 4  2 9 . 
7 52 . 0 13 . 
8 15 . 9  3 .  
868 . 0  2 4 . 
9 19 . 6 9 .  
9 25 . 2  2 6 .  

1596 . 5  122 8 .  
2 3 48 . 1  1 7 .  
2 5 2 1 . 7  82 . 
2 5 4 7 . 5  2 .  

137-Cs 
6 6 1 . 6 4809 . 

85-Kr 
5 14 



Table 5 

PREDICTED SillfP INVENTORY JUNE 2 0 ,  1979  

I S OTOPE* 

XE-13 1M 
XE-133H 
XE-133 
I-129 
I-131 
I-132 
I-133 
SR-89 
SR-90 
TE-129M 
TE-129 
TE-131M 
TE-131 
TE-132 
BA-137 
BA-140 
RU-103 
RU-106 
LA-140 
CE-141 
CE-143 
CE-144 
PR-143 
PR-144 
EU-155 
EU-156 
ND-14 7 
NB-95M 
NB-95  
HO/TC99 
Y-89H 
Y-90 
Y-9 1 
CS- 134 
CS-135 
CS-136 
CS- 13 7 
ZR-95  
AG-110 

TOTALS 

7 . 64E-01 
4 . 74E-15 
1 . 09E-10 
5 . 9 3E-05 
2 . 5 1E+01 
1 .  74E-05 
1 . 20E-22 
2 . 97E+02 
9 . 37E+OO 
2 . 40E+OO 
1 . 54E+OO 
7 . 91E-18 
1 .  44E-18 
1 . 69E-05 
1 .  45E+02 
6 . 17E+OO 
5 . 68E+01 
9 . 2 1E+OO 
7 , 10E+OO 
6 . 95E+01 
4 . 92E-15 
6 . 75E+Ol 
1 .  51E<·01 
6 . 75E+01 
1 .  7 8E-01 
5 . 31E-01 
4 . 22E+OO 
2 . 78E+OO 
1 . 02E+02 
3 . 06E-06 
2 . 67E-02 
9 . 3 7E+OO 
2 . 86E+Ol 
4 . 70E+01 
5 . 52E-01 
1 .  9 1E+OO 
1 . 54E+02 
1 . 28E+02 
5 . 7 7E-02 

1 . 26E+03 

*Trit ium (H-3 )  activity in the sump is  estimated at 0 .  5 to  1 .  5 -"7 Ci / cm
3 

based on normalizat ion t o  the 6-19-79 RCS sample using Cs-137 as a que ing 

isotope .  



Table 6 

RADIOCHEMICAL ANALYSES OF THREE S OLUTIONS 

Isotope 

137
Cs 

134
Cs 

140
La 

89+90
S r  

3
H 

129
I 

131
I 

9 0
Sr  

( y Ci/ml at 0800 , 8 / 2 8 / 79 )  

Loc�tion of  Sample 

Top 

176  

4 0  

0 . 09 

4 6 . 3  

1 .  03 

0 . 7 9
a 

0 . 012 

2 . 70 

Middle 

1 7 9  

4 0  

0 . 078  

4 3 . 5  

1 . 05 

0 . 080
a 

0 . 012 

2 . 90 

Activity in cavenging p recipitat ion with P r ( OH)
3 

9 5
Zr 

95
Nb 

103
Ru 

106
Ru 

113
Sn* 

125
Sb 

129
Te 

134
Cs 

137 
Cs 

14 1
Ce 

144
Ce 

140
La 

140
Ba 

Gros s  a 
3Cn i t s  are � g /ml 

0 . 002 1 

0 . 005 

0 . 0039 

0 . 012 

0 . 0066 

0 . 029  

0 . 036  

b 
3 . 4  + 1 . 6 

0 . 0030 

0 . 0030 

0 . 0050 

0 . 0072  

0 . 015 

0 . 0059  

0 . 02 8  

0 . 00047 

0 . 0046 

0 . 02 8  

0 . 0038 

b 
1 . 2  + 1 . 3  

Un i t s  are dpm/ml 

Bottom 

174  

39 . 6  

0 . 14 

44 . 9  

1 . 01 

0 . 07 6
a 

0 . 013 

2 . 83 

0 . 0025 

0 . 0099 

0 . 0071 

0 . 0099 

0 . 0016 

0 . 017 

0 . 035  

0 . 0042 

0 . 0175 

0 . 0019 

0 . 0080 

0 . 052  

*Ten t a t ive i d e n t i f i c a t i on 



Sample 

U , ppb 

234 , % 

235 , % 

2 3 6 , % 

Pu , ppb 

239 , % 

240 , % 

241 , % 

242 , % 

Table 7 

SOLUTION ISOTOPIC ANALYSIS  

Top Middle 

7 13 

0 . 02 1  0 . 014 

1 . 98 1 . 34 

0 . 058 0 . 03 6  

0 . 010 O . Oll 

89 . 1  89 . 4  

8 . 5  8 . 4  

2 . 3  2 . 1  

Bottom 

2 8  

0 . 02 1  

2 . 04 

0 . 066  

0 . 033  

89 . 8  

8 . 1  

2 . 0 

As sume 0 . 1  



Tab l e  8 

PAINTED STEEL PLUG ( yCi TOTAL AT 0800 , 8 / 2 9 / 7 9 )  

Isotope 

5 8  
Co 

6 0  
Co 

9 5
Zr 

9 5
Nb 

103 
Ru 

106
Ru 

llOm
Ag 

113
Sn 

124
Sb 

125
Sb 

1 2 7m
Te 

129m
Te 

1 2 5m
Te 

1311 

134
Cs  

1 3 7  
Cs 

140
Ba 

140 ' 
La 

141 
Ce 

144
Ce 

0 . 032  

0 . 01 

0 . 09 

1 . 7  

0 . 58 

0 . 42 

0 . 080 

0 . 24 

0 . 005 

0 . 45 

7 . 8  

2 3 . 6  

0 . 5  

0 . 33 

0 . 47 

2 . 07 

0 . 019 

0 . 057  

0 . 24 



Reac 

Tab le 9 

PENETRAT I ON R62 6  GA}lliA DOSE RATE SU RVEY RE S ULTS 

6" 
Scale : 

I -"' i':' *':� L� l F-r i �  I i n 
• 3 • 6 

. 
9 

" 12 

. 2 � 5 • 8 ' 11 • 13 

1 4 f 7 10 . 
I -- --�· - [ � l b 0 .... s. � b . �; .... 

,0 . 
-'� 

t or Building Reactor Build�ng Wall Annulus 

.!_::::, 
. �--:_") 

� . 

i .;_� 
,:;-.. 

Dos e  Rate (mR/hr) 

Position S ept . 9 , 1979  Oct . 4 , 1979  

1 30  27  

2 3S 3S 

3 3S  32  

4 4 0  4 S  

5 so so 

6 45  47  

7 lS  3S 

8 2 S  4 0  

9 lS 32 

10 l . S 3 

11 1 3 

12 1 3 

13 0 . 6  

Dose Rates Measured Using Teletector 

9 / 9 / 7 9 - Recorded by John Shoemaker , Frank Nichols (Rad Services ) , 
and Ed Walker ( Bechtel) . 

10/ 4 / 7 9 - Recorded by Ed Walker (Bechtel) . 



SURFACE 

E .)' I sotope  
(keV) 

5 14 Kr-85 

563  
569  Cs-134 
604 

662 Cs-137 

7 9 6  
Cs-134 

801 

1168 Cs-134 

1368 Cs-134 

1596 Ba/La-140 

D
d 

Tab le 10  

ACTIVITY AT ELEVATION 347  

Ddi 
(mR/hr) 

0 . 008 

0 . 035 

0 . 13 9  

0 . 07 1  

0 . 019 

0 . 02 7  

0 . 013 

= 0 . 3 12 mR/hr 

<1 i 
2 

( "-( Ci / cm ) 

1 . 53 

5 . 76 

2 . 15 

17  

11  

0 . 14 

. 
2 

0 = 3 7 . 58 LfCi/cm 



Table 11 

AIRLOCK GAMMA SURVEY DATA 

CaF2 - TLD 
(e)  

DISTANCE FROM 
POS ITION

(d)  
FRONT BULKHEAD GM/PRM-2 00 90° 180° 270° 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12  
13 
14 
15 
16 
17  
18 
19 
20 
2 1  
2 2  
2 3  
24  

(b )  

( c )  

( d) 

( e) 

( ft)  (mR/hr) 

0 30  5 2 . 8  
0 . 5 60  60 . 2  
1 . 0  80 80 . 5  
1 . 5 60  
2 . 0  80 . 0  
2 . 5  50  
3 . 0  100 . 9  
3 . 5 40  
4 . 0  60 . 7  
4 . 5 2 0  
5 . 0  5 8 . 0 
5 . 5 19 
6 . 0  54 . 1  
6 . 5 15 
7 . 5  84 . 1  
7 . 5  9 
8 . 5  8 
9 . 5  9 

10 . 5  8 
0 . 0  60  
0 . 0  50  
0 . 0  4 0  

"'-' 1 . 0  100 
"'-' 2 .  5 100 

TLD chip was broken upon removal f rom airlock . 

TLD chip was lost upon removal from airlock.  t�, . 
See Figure for location o f  dose points .  

(mR/hr) 

4 0 . 6  2 9 . 2  4 1 . 0  
7 1 . 2 6 1 . 0 5 6 . 9  
(b)  82 . 1  7 5 . 2  

7 1 . 1  

120 . 5  

74 . 2  

66 . 6  

51 . 6  

( c) 

Tip o f  the TLD rod t ouching front bulkhead during measurement t ime . 
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TABLE 12 
Gamma-Ray Spectral Analysis Of Spool P iece Sections 

lB, 2B and 3B As Of 2 8  January 19 80 

Radionuclide 

Nb- 9 S  

Cs-134 

Cs-137 

Nb- 9 S  

Cs-134 

Cs- 137 

Nb- 9 S  

Cs-134 

Cs- 137 

auncertainties 

Radionuclide 

Activ i tya Concentrati on 
(uC i) (uC i /cm2) 

Section lB ( 9 0 cm2) 

0 . 02 3  2 . S  X lo - 4  

s . s 0 . 061 

27 . S 0 . 30 

Secti on 2B ( 90 cm2) 

0 . 011 1 . 2  X 10- 4  

4 . 1 0 . 046 

21.  0 . 2 3  

Section 3B ( 130 cm2) 

0 � 026 2 . 0  X 10- 4  

6 . S O o . o s o  

32 . 0 . 2 S  

Are 6% For Cs-134/137 And 20% For Nb-9 S Values 

G amma-Ray Spectral Analysis Of The Open Ends 
Of The 11 As Rece ived" Spool Piece And Of The 
Spool Piece Gasket As Of 2 8  January 19 80 

End With End With Gasket F rom 
l. 7 S cm F lange 2 . 0cm F lange l. 7 S cm Flange 

(uCi) --------------- (uCi } (uCi) 

Nb-9 S o . o s 0 .  0 4 0 . 001 

Cs-134a 7 . S  8 . S 0 . 63 

Cs-137a 36 . 43 . 3 . 2  

Ru-103 o . o s  (No V alue} 0 . 001 

auncertainties Range From 6 To 30% For The CS-134/137 Values 



Radionuclide 

Sr-89 
Sr-90 
Cs-134 
Cs -137 
Te-127/129 

Totals 

Percentage Of 
Total Surface 

TABLE 12 
Special Analy s i s  Of Leach Solutions Used 
To Decontaminate Spool P iece Section lB 
A s  Of 28 January 1980 

50% HN03 
(uC i) 

7 . 8  
6 . 1  
0 . 81 
4 . 1 
0 . 081 

18 . 9  

Act iv i ty 
Leaching 

50% HCl 
(uCi) 

3 . 4 
2 . 6  
2 . 4 

12 . 0  
0 . 32 

20 . 7  

Measured In 
Solu ti on s  

3: 1 Activ i ty 
HCl: HN03 Leached 

(uCi) (uCi) 

2 . 8  14 . 0  
2 . 2 10 . 9  
2 . 2  5 . 41 

11 . 0  27 . 1  
0 . 093 0 . 494 

18 . 3  57 . 9  

Sheet 2 of 2 

C oncentrati on 
Leached 
(uCi/cm2) 

0 . 156 
0 . 121 
0 . 060 
0 . 301 
0 . 006 

0 . 643 

A ctivity 32 . 6  35 . 8  31 . 6  100 . 0  

Radionuclide 

Sr-89 
Sr-90 
Cs-134 
C s -137 
Te-127/129 
Co-60 
Z r-95 
Nb-95 
Ru-10 3  
Ru-106 
Sb-125 
Ce- 144 

Special Analys i s  Of 1-1/4 Grams Of Rus t  
Removed From 60 cm2 Of Spool P iece Secti on lB 
As Of 28 January 1980 

Activ i ty 
(uCi) 

Concentration 
(uCi/cm2) 

6 . 3 
4 . 9  
0 . 36 
1 . 8 
0 . 53 
8 . 0 x lo-4 
3 . 6  x lo- 3  
8 2 10- 3  

• X 
8 2 10- 3  

• X 
7 3 10-2 

• X 
9 8 10- 3  

• X 
2 4 10-2 

• X 

0 . 11 
0 . 086 
0 . 0063 
0 . 032 
0 . 0093 
1 .  4 X 10-5 

6 . 5  X 10-5 

1 -4 . 4  X 10
_4 1 . 5  X 10_ 3  1 . 2  X 10
_4 1.  7 X 10_4 

4 . 3 X 10 



Tab le 1 3  

DIRE CT RADIATION MEASUREMENT RESULTS ( PENETRATION R626)  

.GAMMA READINGS 

TELETECTOR : Gamma Dose Rate = 300 mR/hr 

EBERLIN£ RMS-2 : Gamma Dose Rate = 350  mR/hr 

SELF-READING DOS IMETER : Gamma Dose Rate  = 3 75-525 mR/hr 

FILM BADGE : Gamma Dose Rate = 3 50-9 5 0  mR/hr 

TLD : Gamma Dose Rate  = 600-925 mR/hr 

BETA READINGS 

PARALLEL PLATE I C : Beta Dose Rate = 3 9 0  Rads /hr 

FILM BADGE : Beta Readings = 21-33 Rads /hr 

TLD : Beta Readings = 2 0-44 Rads/hr 

BETA DOSE CALCULATIONS : Based on TLD /Film Badge Readings = 
100-35 0  Rads/hr 

Battelle Method = 160 Rads/hr 
NCRP-44 Method = 205 Rads/hr 
NRC Reg . Guide Method = 290  Rads/hr 



Table 14  

PLATEOUT SWIPE ISOTOPIC A�ALYSIS 

Cesium 137 2 X 

Cesium 137 4 X 

*Strontium 89  l X 

*Strontium 90  3 X 

Niobium 9 5  9 X 

**Cobalt 5 8  9 X 

Cobalt 6 0  9 X 

10
- l  � 

4 X 10
-l 

ijCi/swipe 

10
-2  

� 7 
-2 x 10 'Y Ci/swipe 

- 1  
10 -'; 7 X 

10
-2  �a x 

10
-4  �3 X 
- 5  

1 0  � 2  X 

10
-S  

-'i2 X 

-2 
10 1 Ci/ swipe 

10
-2 

A[ Ci/swipe 

10
-3 ·1 Ci/ swipe 

io -4 1 Ci/ swipe 

-4 
10 -'( Ci/ swipe 

*Not detected on wall or penetration flange swipes . 

**Not detected on f loor  swipes .  



Table 15 

RESULTS OF Ge (Li } SCANS 

De tector Pos i t ion 1 3 7  ( 662 keV ) Cs 
Counter Clockwi se 

Angle From Straight Count Ra te F lux Count Rate F lux Count Rate F lux 

In __ !c/s_) __ y /cm2js e c  (c/ s }  

0 .  0 . 1 6± 0 . 1 6  2 . 2 ± 2 . 2  3 . 6± 0 . 1 6 4 5± 2 . 0  0 . 1 2± 0 . 1 0  2 .  7± 2 .  2 

1 8 .  3 .  7 6± 0 .  4 9  5 2 . ± 6 .  7 4 .  9± . 5 1 6 1 . ± 6 .  3 0 . 1 2± 0 . 2 5  2 .  8± 5 .  4 

2 0 .  7 .  3 6± 0 .  6 2  1 02 . ± 8 . 6  9 . 3± 0 . 6 2 1 1 5 .  7 . 7 2 . 05± 0 . 0 3  4 5 . :!::7 . 3  

22 . 5  1 1 .  8 4 ± 0 .  7 2  1 6 4 . ± 9 . 9 9 . 9± 0 . 64 1 2 3 . ± 8 . 0  2 . 3 8± 0 . 3 6  5 2 . :t 7 . 9 

2 5 . 5 . 6 0± 0 . 5 5  7 8 . ± 7 . 6 5 .  9± 0 .  5 3  7 4 . ± 6 . 6 1 .  06± 0 .  3 0  2 3 . 4 ± 6 . 5  

2 7 .  5 . 1 6± 0 . 5 4  7 2 . ± 7 . 6 6 . 8 ± 0 . 5 3 8 4 . ± 6 .  5 1 . 2 7± 0 . 3 0  2 8 . 1 ± 6 .  5 

3 0 .  3 . 7 6± 0 . 1 9  5 2 . ± 2 . 6 3 .  8 ± 0 . 1 6  4 8 . ± 2 .  0 0 .  6 8± 0 . 1 1  1 5 . 1± 2 . 4  

6 0 .  0 . 1 4 ± 0 . 3 6  1 .  9± 5 .  0 0 . 3 0± 0 . 3 0  3 . 8± 3 . 8 

Looking S traight Up 0 . 5 74± 0 . 1 6  7 . 9 8± 2 . 2 4 .  4 9± 0 . 1 6  5 6± 2 .  0 



Table 1 6  

RESUL'rS OF Na i OBSERVA'l'ION OF SUMP \>VATER 

Energy Nucl ide Detection Count Rate Flux 
(keV )  Effi ci ency (c/s )  (Y /cm2 /sec) 

---
(c/s ) / (Y /cm2/se c )  

--<< ____ ----

5 14 
8 5Kr 0 . 5 0  5 9 . 6 2 36 .  

604 
l 34 Cs 0 . 4 5  2 1 1 . 3 9 3 4 . 

795 1 34Cs 0 . 3 8  1 9 7 . 5 1 034 . 

1 3 65 
l 3 4Cs 0 . 2 9  2 2 . 4  1 5 4 . 

1 3 7 
661 cs 0 . 4 3 6 3 7 . 8 2 990 
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TABLE 17  

GPU SERVICE CORPORATION 

Industrial Hygiene Field Sampl ing Record 

Plant : Met-Ed , TMI , Unit #2 

Area or Unit : Reactor Bu ild ing , Containment 

Dat e : 4 -3 and 4 -8 0  

By : R .  L .  Wit z ke 

Material (s) : Carbon Monoxide ,  Ozone,  Hydrogen Sulf id e ,  Carbon Monoxide 

Operat ing Comd it ions : -0 . 5  p s ig Instrument : Bendix/Gastec 
Detector Tubes 
MSA Detector Tubes 

r---------�-----------.--------------------------------------------.------------------------1 
Sample  
No . 

COz-1 

HzS -1 

CO-l 

C0-2 

C0-3 

C0-4 

Time 

4 -3-8 0  

13 : 4 1  

14 : 08 

14 : 2 6  

1 3 : 58 

14 : 3 5  

4 /14 /80  

1 6 : 17 

1 6 : 34 

Description 

Inside R-62 6 glove box .  
o f  cont inment 

Same as  above 

Same as  above 

Same as  above 

Same as  above 

Same as  above 

Same as above 

N . D .  = Not Detect ed 

Dir ect  

*Hydrog en interfer ence with the indica tor 
media for the B end ix , carbon monoxide  
detec tor tube . 

I 

Conc entrat ion 

Carbon Dioxide % 

N • D • to 0 • 013 

Ozone ppm 

N . D .  to 0 . 1  

Hydrogen Sulf ide 
ppm 

N . D .  to 2 . 5 

Carbon Monoxide 
ppm 

Vo id* 

Vo id* 

Carbon Monoxide 
ppm 

N . D . ** 

N . D . ** 

* *MSA, Part No . 4 7134 carbon monoxide detector tube . 
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TABLE 17 

GPU SERVICE CORPORATION 

Indu strial Hygiene Field Sampl ing Record 

Plant : Met -Ed , TMI , Unit #2 Date : 4 -3-8 0  

Area or Unit : Reactor Building , Containment By : R .  L .  Witzke 

Mater ial ( s) : Oxygen 

Operat ing Cond it ions : 

Sample  I 
No I Time 

I I 
02 -1 13 : 54 

02 -2 13 : 5 6' 

o2 -3 14 : 13 

02 -4 14 : 27 

o2 -s 1 5 : 10 

H2-l 1 3 : 54 

H2 -2 1 3 : 56 

H2 -3 14 : 13 

H2-4 14 : 27 

H2-5 1 5 : 1 0  

H - 6  
2 

1 5 : 13 

Instruemnt : Edmont-Wil son 
Model 60-4 00 

I Concentrat ion 
Descr ipt ion 

Oxygen 
I 

Ins ide R-62 6 glove box . Dir ect 12 . 9* 
sample o f  containment air 

Same as above 12 . 6* 

Same as above 12 . 9* 

Same as  above 13 . 0  

Same as above 12 . 8  

Hydrogen % 

I 
. 7%* I 

. 7%* 

. 7%* 

• 7%* 

. 5% 

• 6% 

*Correc t ed for r elative humidity a 

90% = 3 6  mm Hg a s  sampled . I 
I I 
I 
I -· 

: 
I 

L 



-,---�---· 

--·· · · · - · · -

Sample N o .  Time /Date 

3 76 69 1907 
4 / 15 /80 

36652 1715 
4 / 3 /80 

I 

36620 1519 
4 /3 / 80 

36615 1332 
4 / 3 /80 

36616 1 345 
4 /3 /80 

36617 1400 
4 / 3/80 

36618 1420 
4 / 3 /80 

36619 1448 
4 / 3 /80 

*Sample vial contaminated . 

Appendix A 
Table 17 

Metropolitan Edison Company 
Three Mile Is land Unit  2 

Des crip tion 

Penetration R-626  Reactor 
Building Particulate Sample 

Penetration R-626  Reactor 
Building Particulate Sample 

Penetration R-626  Reactor 
Building Air Sample 

Penetration R-626  Reactor 
Building Air Sample 

Penetration R-626  Reactor 
Building Air Sample 

Penetration R-626  Reactor 
Building Air Samp le 

I Penetration R-626  Reactor 
Building Air Sample 

I 
Penetration R-626  Reactor 

I Building Air Sample 
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Results 

Cs-134 

Cs-137 

GrosscC 

Grosstn 

Cs-137 

Gross �  

Grossl!>Y 

Kr-85 

Cs-137 

Kr-85 

Cs-137 

Kr-85 

Cs-137 

Kr-85 

Kr-85 

Kr-85 

l-!Ci/ml 

6 .  45E 
- lO 

4 . 75E
-g 

1 .  9 7E-lO 

1 . 13E
-8 

1 . 2 4E
-8  

4 . 02E
-ll 

6 . 69E
-9 

9 . 45E
-l 

L OSE 
-5* 

5 . 5E
-l 

l . llE 
-5* 

6 . 2 5E
-l  

1 . 37E 
-5* 

"-

8 . 86E
-l 

6 . 5 8E
-l  

----

8 .  9 E
- l  

. 



1 

2 

3 

4 

S a  

Sb 

S c  

6 

7 

8 

9 a  

9 b  

9 c  

9 d  

TABLE 1 8  

CONTAINMENT REENTRY TRAINING OUTLINE 

SUBJECT 

Cand idate Knowledge Evaluation 

Radi at ion E f fects/Risks L imits 

Rad iation Interaction With Matter And 
Detection Theory 

Theory And U se Of Radi ation Dos imetry And 
Bioas s ay 

Work Definition 
General S cope Of Entry P lan , Tour Control 
Enve lope Entry Faci lity , Review Mod e l  

1 .  Objectives O f  Entry 
2 .  Mod e l  F ami liari z ation 
3 .  Unit 1 Containment F ami liar i z ation 

Rad i at ion D ata 

1 .  Expected S ources On Map 
2 .  Anticipated Nuclides  
3 .  Anticipated Biological  Effects  From 

Nuc lides 
4 .  Anticipated Types Of Rad i ation Haz ard 

Point 
Line 
Submerged 

5 .  Review Tapes From 6 2 6  Penetrat ion 

Casua lty Con s ideration 

1 .  Basic  Casualty C ons iderati ons 
a .  Commun icat ions 
b .  Lighting 
c .  Protective C lothing 
d .  Installed Containment Equipment 
e .  Rad i o logical  

Psychiolog i ca l  Cons ideration 

Task P rocedure Review Workshop 

Use  Of Rad i ation Ins trumentation 

Breathing Apparatus F ami l iari z ation 

Other Equipment F amiliari z ation 

H ands On C l a s s room Ins trumentation 

H ands On C l a s s room Ins trumentation -
Swipe Technique 

Sheet 1 of 2 



1 0  

1 1  

1 2  

1 3  

1 4  

1 5  

1 6  
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TABLE 1 8  

SUBJECT 

Aux i l i ary Bui lding Tour/Brief ing ( Us e  
currently exi sting prote ctive c lothing , 
s tre s s  ALARA considerati ons in a radio
log i c a l  environment) 

P rotective C lothing/Communicat ion Fami l
iari z ation ( communi cation equipment and 
breathing apparatus mus t  be avai lab le )  

1 .  Task Walk Through - No Equipment 
2 .  Task Wa lk Through Cri tique 

1 .  Task Walk Through No L ights With 
C ommunicat ion Equipment 

2 .  Task Walk Through Cri tique 

P syiological  Briefing 

Casualty Review Walk Through 

Time-Motion Task D i s cipline Class room 
Exercise 

17  Task Walk Through Rea l  Time - Unit 1 ,  No  
Lights , Wi th Communi cation and Ske lton Com
mand Post ( Th i s  training is  f or the R .  B .  
Reentry Team and the command support organi
z ation )  Cr i tique Walk Through 

1 8 a  Casualty Dri l l s  Rea l  Time - D ark Wi th Communi 
cation and Ske lton Command P o s t  

1 8b Cri tique 

19 C asualty Dri l l s  Rea l Time - D ark With C ommuni
cation and Skelton Command Pos t 

2 0  Suit/Communi c ation Fami l iari z ation C lassroom 
D res s /Undre s s  C asualties 
Cri tique Repeat 1 1  Through 12  

2 1  Read in e s s  Eva luati on Cri tique - Ref re sher 
P lanning 

2 2  F inal Rehears a l  Rea l  Time - Dark Communi cation 
( This  training i s  for the R .  B .  Reentry Team and 
the command support org anizat ion ) 

2 3  Operati onal Turnover 
Entry 



TABLE 19 

PR�:LIMlNAHY ANALY S I S  RESULTS O F  SWIPES TAKEN DURING I N I TIAL REACTOR BUILI>ING ENTRY O F  2 3  JIJI.Y 1980 

ACTIVITY DETECTED ( ,, Ci) 

Swi pe/ Samp l e  Gross Gross 
Sl>ectmen Num!Jer Swi pe Loca t ion Co-60 Nb-95 Sb-125 Cs-134 Cs-137 Ce-144 B )( '"' Remarks 

4 6 2 79 Reactor B l d g .  L i ne r  3 . 91E-4 2 . 25E-3 2 . 54E-3 < 1 . 75E-7 
next to South I� a l l  
of A i r l oc k  

2 4621!0 Pain ted I'ot· tton of l . 51E-3 9 . 81E-3 6 . 59E-3 <2 . 76E-7 
No rth Wal l of E l e-
vator 

3 4 6 2 1!1 Reactor Bldg. F l oor 1 .  97E-3 5 . 78E-1 3 . 48E+O 
at base o f  the en-
t r ance ramp 

4 4 6 2 8 2  D-Ring wal l oppo s i te 1 . 56E-5 8 . 33E-4 4 . 70E-3 4 . 78E-3 C1 . 75E-7 
e n t rance ramp 

5 4 6 2 1! 3  Reac tor Bl dg . f l oor 1 . 98E+O 1 . 20E+l Swipe may have been cross-
be tween equipment contaminated in airlock 
hatch li. s t a i rwe l l  

6 4 6 2 84 I)-Ring adjacent to l . 92E-5 3 . 29E-4 2 . 31E-3 l . 60E-2 1 . 81E-4 1 . 43E-2 ( 2 .  76E-7 Swipe may have been cross-
open s ta i rwe l l  contaminated i n  airlock 

lO 46288 Samp l e recovered f rom 4 . 12E+O 2 . 50E+l Unknown locat ion and area 
16 Jul y  1 980 i nner 

door opening 

Note : All a c t iv i t y  t o ta l . A l l  wipes approxima t e l y  100 cm2 
except UlO. 



TABLE 2 0  

ENTRY TEAM MEMBER : BEHRLE , WILLIAM H .  

TLD TLD Reading 
TLD Pos i tion No . mr mr mr mr 

Che s t  Area 1 1 2  1 4 9  1 4 1  1 3 4  1 2 6  
Cord Around Neck 1 1 5  2 3 4  1 8 7  1 5 8  15 2 

10 2 2 0 6  16 8 159  1 4 7  
Base Of The Back Of Neck 1 3 4  1 39 1 4 3  1 3 4  12 3 
6 "  Above Left Knee 1 4 8  1 8 2  1 8 9  17 0 1 8 4  
6 "  Above Right Knee 1 2 6  19 0 1 7 6  16 6 1 5 4  
6 "  B e low Lef t  Knee 12 3 3 6  19 0 1 8 4  1 8 9  1 8 5  
6 "  B e low Right Knee 1 3 7  19 8 2 0 1 19 1 1 7 6  
Right Wri s t  1 4 5  1 4 9  15 3 1 5 0  1 5 0  
Lef t  Wri s t  1 4 6  1 7 2  1 6 9  17 1 1 7 6  
Right Ank le 10 4 1 8 9  1 5 5  1 5 5  17 3 
Lef t  Ank le 2 3 5 9  1 7 0  1 7 7  17 4 1 7 7  
Re spiratory ( In s i de )  10 8 1 8 2  1 7 7  1 6 4  1 6 1  

ENTRY TEAM MEMBER : BENSON , MICHAEL L .  

TLD TLD READING 
TLD Pos i ti on No . mr mr mr mr 

Chest Area 1 4 1  1 5 1 1 3 1  1 3 4  1 4 4  
Cord Around Neck 12 3 0 2  1 8 2  1 5 4 1 5 0  1 4 7  

12 3 1 5 9  15 4 1 6 8 16 7 
Base Of The Back Of Neck 10 1 1 2 3  1 1 5  1 2 4  1 2 6  
6 "  Above Lef t  Knee 1 1 8  1 8 5  179  1 6 1  1 6 0  
6 "  Above Right Knee 2 3 8 2  1 7 1 1 6 5  1 6 5  1 7 0  
6 "  B e low Le ft Knee 12 1 1 6 0  1 6 0  159  1 4 8  
6 "  B e low Right Knee 1 0 3 1 4 2  1 5 1  1 2 8 1 4 3  
Right Wri s t  1 0 6 1 7 3  1 6 4  1 6 1  15 4 
Lef t  Wri s t  1 19 1 7 3 1 5 6  1 5 2  1 5 5  
Right Ank le 0 1 4 0  19 4 1 8 8  1 7 4  1 6 5  
Respirator ( Ins ide ) 2 4 1 5  1 6 7  1 6 9  1 6 6  1 6 7  
Lef t  Ank le 1 4 3  1 7 4 1 4 8  17 3 1 7 1  



TABLE 2 1  
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nn- 2  REACTOR BUILDING l'RELI MI NARY BETA GAMMA SCAN WIPE/SPECIMENS 15 AUGUST 1980 

Sw i pe /  Samp l e  Grosso( Gros s'l3 Cs-1)4 Cs-1 3 7  Sr-90 Co-6Q Nb-�5 Cs l 3 7,Sr90 
S�e cimen Number Sam�le Loca t i on M. �  A.lJ .. .A.Af:L .M..{'J... M.t::i- � • .-u .. CL f(o.; ,o 
l' l oor 
Scrape A 4 7846 :lOS ' eJ . f loor c rud at open 8 . 80-1 5 . 2 5  

:; ta i rwe l l  

Floor 

Sc rape li 4 78 4 5  30 5 '  e l. .  f l oo r  c rud a t  hatch 2 . 654 1 6 . 05 
cover 

DF Il l 4 7 862 305 '  e l. .  f l oor decon tes t 1 . 13 6 . 95 
ini t J  al wipe 5 . 3-1 8 . 85 

DFI/2 4 7!!61 305 ' e l .  f loor decon t e s t  1 , 18-1 7 . 15-1 6 . 9 8-2 9 . 37 
f i na l  w i pe 

W i pe Il l  4 7 84 7  305 ' e l .  f loor under IIPR-211 6 .. 61 40 . 7  2 . 6 3  1 2 . 4  

W i pe 112 4 784 8 305 '  e l .  f loor i n  f ront o f  a i r  3 . 75-2 2 . 2 2-1 2 . 94-2 9 . 26-4 5 . 78 
coo l e r  

\Hpe 1! 3 4 7849 Eleva tor s t a i rwe l l  f l oo r ,  top 8 . 16- 1 5 . 10 2 . 4- 1  2 . 19-3 19 . 0  
landing 

W i pe 114 4 7 850 34 7 '  e l . f loor behind e l evaror 8 . 60-1 5 . 40 1 . 6-1 2 . 44- 3 2 3 . 8  
sha f t  

W i pe 0 5  4 7 8 5 1  Fuel handl ing b r i dge 6 . 80-1 4 . 25 
* 

4 . 76-1 9. 70-4 2 . 62 - 3  8 . 89 

W i pe 116 4 7 8 5 2  34 7 '  e l .  l i n e r  southwa11 -< 4 . 88-7 l .  30-2 2 . 46-3 1 . 52-2 2 . 3- 3  5 . 2 2 

W i pe 0 7 4 78 5 3  J4 7 '  e l .  l i ner southwa l l  < 4 . 88-7 9 . 22-3 2 . 8 7-3 1 .  91-2 1 . 1 5-3 7 . 83 

Wi.ep /18 4 7854 3 4 7 ;  e l .  f loor head s tand area 9 . 41-1 5 . 80 1 . 9 7 -1 29 . 4  

W i pe /1 9  4 78 5 5  Cab l e  t r ay by NE comer of canal 3 . 95-2 . 2 . 5 7 - 1  5 . 55-2 4 . 11 

W i pe 11 1 0  4 7 856 Not Used 

\Hpe 0 1 1  4 7 8 5 7  N o t  Used 

W i pe 1/ 1 2  4 7858 34 7 '  e l . too l che s t  2 . 54-1 1 . 58 9 . 00-2 16 . 7  

IHpe 11 1 3  4 7 859 34 7 '  e l . l i ner - EMT wall < 5 . 0-7 5 . 10-J 1 . 03-3 9 . 86-3 6 . 99-4 5 . 65 

W i pe 11 14 4 7 860 34 7 '  t l .  eas t "D" Ring wal l  1 . 29-6 2 . 5 7-2 5 . 32 - 3  3 . 10-2 3 . 12- 3 8 .  72 



TABLE 2 1  
'fMl - 2  REACTOR BUILDING PllELIMJNAR'i BETA GAMMA SCAN WIPldSPECUIENS I 

Swipe/ Sample 
Spec imen NumLcr 

Glass 4 7870 
Sample 

llPR- 2 1 1  4 79 10 

12" xl 6" 4 79 1 1  
s teel 
p l a te 

lC- 18-05 lo 7 9 1 2  
Cove r 

iC-28-02 4 7 9 1 3  

Funnel 4 79 1 5  

Sample Loc a t ion :JtMo< 
305 1 el . floor near equJ p .  
hatch 

305 '  e l .  elevator sha f t  wall 3 . 60-6 

305 '  e l .  east "D" Ring wall 3 . 00-6 

34 7 '  el . floor near east "O" 9 . 01-7 
Ring 

34 7 '  e l .  fl oor near eas t "O" 2 . 00-6 
Ring 

305 '  el . near floor hatch to 282 <. 4 . 66-7 
e l . 

*Cr51 � 1 . 08- 2 ;  Gel44 � 1 . 4 1-2 

No te : All a c t i v i t ies total . A l l  wipes approximately 100 c m2 • 

z:cr� cs-;,�4 I! 

1 . 73 

1 . 26-1 1 .99-2 

2 . 2 7- 1  3 . 64-2 

7 . 65-2 1 . 06-2 

3 . 30-1 

2 .  34-2 5 . 09-3 

15 AUGUST 1980 

9�-JP sr-;� " � 
10 . 7  

1 . 55-1 3 . 1- 3  

2 . 19-1 3 . 98-2 

6 . 40-2 1 . 6- 2  

1 . 9 7  6 . 1-2 

2 . 92-2 1 . 6- 3  

coz9 ..4 .£.. 
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N�) d 
CTJ:J�r90 

5 2 . 9  

6 . 28 

3 . 10 

3 3 . 8  

20 . 4  
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Date 8�15-80 Team Member COOPER Entry 112 

TLD Type of y B 
Location TLD* (m Rem) (m Rem) 

Chest Area H llO --
p 99 . 8  98 . 1  llO l14 

6 inches above right H 170 --
knee f 186 154 162 184 

6 inches above left H 170 - -

knee p 159 159 167  166  

Back Area H 120 --
p l19 108 118 126 

Forehead H 130 --
p 148 122  136  135  

Finger Ring - Right Hand H 
Finger Ring - Left Hand H 
Card Under Right Foot  H 200 --

Card Under Left Foot H 210 --

Chest Area - outside H 130 --
of Fireman ' s Suit p 149 121 125 121 

p 156 l14 133 133 

Respirator - underneath H llO 40 
battery pack p 152 125 131 131 

p 138 120 115 l12 

* H= Hartshaw P= Panasonic 



TABLE 2 2  Sheet 2 o f  4 

Date 8-15-80 Team Member BENSON Entry 112  

TLD Type of 'Y B 
Location TLD* (m Rem) (m Rem) 

Chest Area H 240 --
p 219 214 266 271 

6 inches above right H 370 --
knee p 335 296  342  337  

6 inches above left  H 330 --
knee p 298 289 297  331  

Back Area H 240 --
p 189 174 197 226 

Forehead H 320 --
p 394 326 308 288 

Finger Ring - Right Hand H 
Finger Ring - Lef t  Hand H 
Card Under Right Foot H 420 --
Card Under Left Foot H 390 --

Chest Area - outside H 290 --
of  Fireman ' s  Suit p 335 339 302 288 

p 344 257 258 255  

Respirator - underneath H 270 130 
battery pack p 373  289  313  309  

p 323 293 301 305 

* H = Hartshaw P = Panasonic 



TABLE 2 2  

Date 8-15-80 Team Member BEHRLE , W, 

TLD Type of  
Location TLD* 

Chest Area H 
p 2 2 1  

6 inches above right H 
knee p 228 

6 inches above left H 
knee p 256  

Back Area H 
p 203 

Forehead H 
p 314 

Finger Ring - Right Hand H 
Finger Ring - Left  Hand H 
Card Under Right Foot H 
Card Under Left Foot H 

Chest Area - outside H 
o f  Fireman ' s  Suit p 296  

p 315 

Respirator - underneath H 
battery pack p 2 9 7  

p 334 

* H ;:::; Hart�h<'I,W P = Panasonic 

y 
(m Rem) 

240 
216 

250 
216 

270 
2 28 

190 
181 

340 
301 

310 
320 

280 
245 
279  

250 
2 36 
249 

204 

225 

258 

172 

317 

270  
265 

241 
232  
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Entry 11 2  

s 
(m Rem) 

--
202 

--
236 

--
273  

188 

342 

--

--

--
262 
277  

--
234 
237 
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Date 8-15-80 Team Member GRIFFITH Entry 112 

TLD Type of  y (3 
Location TLD* (m Rem) (m Rem) 

Chest Area H 150 --
p 103 87 . 3  141 148 

6 inches above right H 190 
knee p 174  169 182 185 

6 inches above left H 170  --
knee p 158 147 154 170 

Back Area H 140 --
p 116 115 119 124 

Forehead H 1 70 --
p 147 148 180 175 

Finger Ring - Right Hand H 
Finger Ring - Left Hand H 
Card Under Right Foot H 270  --
Card Under Left Foot h 260 --

Chest Area - outside H 160 --
o f  Fireman ' s  Suit p 184 142  154  140 

p 165 147 163 148 

Respirator - underneath H 190 --
battery pack p 221  161  173  174  

p 227  165 190 174 

* H = Hartshaw P = Pana.sonic 



Location 
Number Instrument 

1 T 

2 T/R- 7 

3 T /R- 7 

4 R- 7 

5 R- 7 

6 T 

7 T 

8 T 

9 R-7 

10 T /R- 7 

11  R-2 

12 R-2 

13 T 

14 T 

15 T 

16 T/R- 7  

1 7  T 

18 T 

19 T 

20 R-2 

2 1  T 

22  T 

23  T 

24  T 

25 T 

26 T 

Gamma 
Dose Rate 
400 mR/hr 

200 mR/hr 

2 R/hr 

* (500 mR/hr) 

* (500 mR/hr) 

5 R/hr 

3 R/hr 

300 mR/hr 

* (500 mR/hr) 

500 mR/hr 

3 R/hr 

3 R/hr 

3 R/hr 

2 R/hr 

400 mR/hr 

3 R/hr 

10 R/hr 

4 R/hr 

3 R/hr 

3 . 5  R/hr 

1400 mR/hr 

700 mR/hr 

400 mR/hr 

8 R/hr 

2 R/hr 

TABIJE 2 3  
TMI-2 305 ' El .  

Radiation Survey Summary Des cription 
July 2 3 ,  Aug . 15 , 19 80 

Beta 
Dos e Rate 

1600 mRad/hr 

""" 0 

2 Rad/hr 

2 Rad/hr 

7 Rad/hr 

1 Rad/hr 

10 Rad/hr 

10 Rad/hr 

2 Rad/hr 

Location 
6 feet inside airlock door , head high . 

Liner , adj acent to airlock No . 2 ,  contact . 

Northeast wall o f  elevator shaft , contact . 

Floor at base of ramp , contact . 

D-Ring wall oppos ite airlock No . 2 ,  contact . 

Floor drain near ramp , contact . 

High pressure inj ection line on D-Ring wall , contact . 

D-Ring wall opposite elevator shaft , contact . 

Floor N 8  ft . north of ramp , contact . 

Column R-14 , General area . 

Floor drain near column R-12 , contact . 

Floor drain near column R-13 , contact . 

Elevator door , contact . 

Floor drain near floor equipment hat ch , contact . 

Stairwell door . 

Landing inside stairwell - 305 ' el . 

Center of  floor equipment hat ch .  

Edge o f  floor equipment hat ch . 

Core flood line , contact . 

'• 

Floor penetration R-251 , CRD cable chase (assume : all gamm 

Air coolers . 

Area above pressurizer drain tank , general area .  

D-ring opposite equipment hatch , contact . 

Floor drain near open stairwell , contact . 

Behind open stairwell . 

45 R/hr Water in basement , 5-7 ft . from surface in stairwell . 
*Nos . in ( )  are estimated of 
All radiation dose rates are 
Tn s t rumPn t s : T = Teletector 

gamma portion of  beta/gamma reading based upon adj acent area gamma readings . 
corrected for Instrument ' ' ' · 

R-2 = R0-2A R- 7 = R0-7  



Location Gamma 
Number Instrument Dose Rate 

2 7  T/R-2 2 R/hr 

2 8  T 1 R/hr 

29  T/R-2 800 mR/hr 

30 T /R-2 500 mR/hr 

31  T /R-2 300 mR/hr 

32 T/R-2 180 mR/hr 

33  T 250 mR/hr 

34 R-2 100 mR/hr 

35 R-2 600 mR/hr 

36  T/R-2 50 mR/hr 

37  T 150 mR/hr 

38  R-2 30 mR/hr 

39 T 100 mR/hr 

40 T 400 mR/hr 

41  R-2 300 mR/hr 

42 R.-2 450 mR/hr 

43 T 150 mR/hr 

44 T 550 mR/hr 

45 T/R-2 100 mR/hr 

46 R-2 2 .  5 R/hr 

4 7  T 250 mR/hr 

48 T/R-2 170 mR/hr 

49 T 150 mR/hr 

50 R-2 *200 mR/hr 

5 1  T/R-2 125 mR/hr 

52 R-2 300 mR/hr 

*Estimated 
Instrument - T Teletector , R-2 = R02A 

'.L'1-U:5LE L. LJ: 
TMI-2 34 7 '  El . 

Radiation Survey Summary Des cription 
,Aug .  15 , 1980 

Beta 
Dose Rate 

4 Rad/hr 

6 . 2  Rad/hr 

0 . 9  Rad/hr 

5 . 2  Rad/hr 

10 . 8  Rad/hr 

Location 

Closed stairwell , 1st landing - 312 ' el .  

Closed stairwell , 2nd landing - 319 ' el .  

Closed stairwell , 3rd landing - 326 '  el .  

Closed stairwell , 4th landing - 333 ' e l .  

Closed stairwell , 5th landing - 340 ' el . 

Closed stairwell ,  6th landing - 34 7 '  el .  

Stairwell doorway . 

Elevator wall , waist leve l.  

Diamond p late decking , outs ide stairwell door . 

Behind closed stairwell . 

Between indexing fixture and liner . 

Indexing fixture , contact . 

South containment wall area . 

Between coolant motor stand and head storage stand , general area .  

Underneath head storage stand . 

Steel base of  head storage stand , contact . 

Between head storage stand and open stairwell . 

Over open stairwell . 

D-Ring wall opposite head storage stand . 

Pressurizer spray line at elbow , contact . 

�rating over core f lood tank "A" . 

Over reactor cavity , under bridge . 

12 feet from reactor head studs . 

Fuel handling bridge , contact . 

Over reactor cavity , 

Grating over core flood tank B .  
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Entry Paths / 
Methods 

Phase I 

Appendix B 

Figure 1 

Reactor Building Entry 

Program Logic 

�----------------------� Entry Team ���--�--��--��--��--�� 

Select Radiological 
Experiments for De-

_t_e rmining__�� . En vi ronmen t 

Training 

Conduct 
Experiments,---------

r--�, Procure 
Equipment 

Engineer Airlock Complete 
Area Modifications :--1 -------t Sys tem/Area 

Modifications , 

1 Select air lock to be used for entry . 

Experimental 
Data 

Phase II 

Purge 

Initial 
Building 
Entry 

2 Select c ommunications equipment , camera ,  clothing , breathing equipment , lighting and radiation/dose monitors . 

3 Determine feasib ility of  building entry prior to purge and likelihood of  obtaining permission to perform the 
purge in the near future . 
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1 1 . 0  TRANSCRIPTS 

ENTRY NO 1 .  JULY 2 3 , 19 8 0  

ENTRY NO . 2 AUGUST 1 5 , 19 8 0  

APPEND I X  C 



Benson : 

Comman d :  

Benson : 

Benson : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Benson : 

Behrle : 

Command : 

Benson : 

Command : 

CONTAINMENT ENTRY TRANSCRIPT 

B enson to Base - I 'm ready to turn the handwheel , over . 

Roger , out 

W .  H .  Behrle 
7 /80 

B enson The a irlock is equalizing over . • now . • over 

Benson to Base - Still equalizing , over 

Roger , out 

Behrle to Benson - I ' m ready Michael , over 

B�se t o  Behrle - Are you commenc ing to open the door now?  Over 

Behrle to Base - The inner airlock door in opening , over 

Roger , you ' re on the clock , over 

Behrle to  Base  - I read 400 millirem about 6 f t . inside the building , 

head height , ove r  

Roger , out 

Behrle to Base - I have entered the building , over 

Roger , out 

Behrle to Base - A swipe area reads 250  millirem gamma 

Base . • •  This is base - We did not copy , over 

.f 11 \' It 
A swipe area reads 250 millirem ; B 

swipe area reads 2 rem 

Roger , we copy 

swipe area , 

;.\ II ,... It 
Benson to Base - I have t aken the A and B swipes ; the readings 

are one rad , ove r  

Behrle to Base - The red area reads between 4 0 0  and 600 millirem , 

that is shoulder height to  f loor , on contact with f loor they all 

read about the s ame , over 

Roger , we copy 

B enson to Base - Do you copy , over 

We copied the last transmission , over 



Benson : 

Command : 

Behrle : 

Benson : 

Command : 

Benson : 

Command :  

Benson : 

Command : 

Benson : 

Command : 

Behrle : 

Command : 

Benson : 

Benson : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

- 2 -

I have taken the A,  B ,  & C swipes ; I am t aking D ,  over 

Base did not catch the last end , repeat p leas e , over 

B ehrle to Base - The f loor drain on contact next to  the 

ramp r eads about 5 rem on contact , over 

Benson to Base - Do you read me , over 

Roger , we copied 

I have taken all 4 swipes , over 

Roger , we copy ; you took all 4 swipes , over 

The surface readings for all the swipes are one to two 

rads , over 

Roger , one to two rads , over 

The general area still reads z ero rads (words ? ) , over 

Base to Benson - We need a digital on you and Behrle , Benson 

first , over 

Behrle to Base - My digital reads 23 millirem , over 

Base to Benson We did not get a transmission out of you . 

Could you give u s  your dosimeter , over 

Benson to Base - 19 millir em ,  over 

(Word? )  That ' s 19 millirem , over 

Roger , 18 millirem ,  over 

B ehrle · to Base - The high pressure inj ection line above the D 

ring reads about 3 rem on contact 

Roger , we copy the 5 rem , we don ' t know the are a ,  over 

Behrle to Base - The D ring reads about 300 millirem on contact 

at 5 or 6 different locations , over 

Roger , that ' s  the yellow area .  By the way , you are 5 minutes 

3 5  s econds into entry , over 



Behrle : 

Command : 

Command : 

Benson : 

Command : 

Benson : 

Behrle : 

Command : 

Behrle : 

Command : 

Behrle : 

Benson : 

Command : 

Behr le : 

Command : 

Command : 

Behrle : 

Behrle : 

Command : 

Behrle : 

- 3 -

Behrle  to Base - It ' s the red to  yellow area , over 

Did not copy , over 

Base t o  Benson, Base to Benson - Do you have any beta readings ?  

over 

Benson to  Base - At the edge o f  the red area on contact with 

the f loor I am reading 4 rad , over 

Roger , we copy . 4 rads - edge o f  the red 

In the general vicinity , in the area its 1 rad , over 

Behrle to Base - The general area radiation level s  in orange 

are about 500 millirem ,  over 

Roger , we copy . You are now seven minutes , twenty-one seconds 

into entry , p lease come back with your dosimeter readings , over 

Behrle to Base - My dosimeter reading is 43 mil li rem ,  over 

Roger 

Behrle to  Base - Benson ' s air pressure reading is 1800 pounds , 

over 

Benson to Base - I read 40 millirem ,  over 

Roger , we copy 

Behrle to Base - The elevator door reads 3 rem on contact , over 

Roger , we copy 

Base to Behrle - Was that the elevator door? , over 

Behrle to Base - The f loor drain in yellow - reads 2 rem , over 

Behrle t o  Base - The s tairwell door has been blown open by the 

explosion , over 

Base did not copy , over 

The s tairwell door by the elevator has been blown (word ? )  open 

by the explosion . It reads 400 millirem ,  over 



Command : 

Behrle : 

Connnand : 

Benson : 

Command : 

Command : 

Behrle : 

Command : 

Bens on : 

Command : 

Behrle : 

Benson : 

Command : 

Darryl : 

Command : 

Darryl : 

Command : 

Behrle : 

Command : 

Benson : 

- 4 -

Roger � we copy , over. Base to Benson - Are you getting 

p ictures ? ,  over 

The radiation reading in the s t airwell is 8 rem, 8 rem, over 

Roger , we copy , 8 rem in the s tairwell . Are you getting 

p ictures , over 

Benson to Base - I have taken several pictures . The reading 

in the s tairwell is 4 rads , over 

Roger , we copy . 4 rads in the s tairwell , over 

Base to Benson & Behrle - You are now 10 minutes , 2 2  seconds into 

entry . We need your dosimeter readings , over 

Behrle to Base - My dosimeter reads 7 3 ,  73 mil lirem ,  over . 

Roger , 43  millirem ,  over 

Benson to Base ( interruption by Behrle 73 millirem ,  over . 

We had dual transmis s ion.  Was that 83 millirem , Behrle? ,  Over 

Aff irmat ive , over . 

Benson to  Base I have 60 mill irem , over 

Roger , we copy - 60 mr , over 

Osdon to Base- I have completed wip ing down the inner 

reactor door and seal area 

Base - We could not unders t and the last transmission and we don ' t 

know who i t  came from , over 

Osdon to Base - I have completed wiping down the inner reactor 

door and seal  area.  

Roger , we copy . 

Behrle to Base - The highest reading over the hatch , over 

the hatch is 10 rem , over . 

Roger , 10 rem ,  over . 

Benson to Base - The beta reading over the hatch is 6 to 7 

rad , over 



Command : 

Behrle : 

Command : 

Benson : 

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Command : 

Benson : 

Command : 

Behrle : 

Command : 

Behrle :  

Command : 

Behrle : 

Command : 

Behrle : 

Command : 

Command : 

Behrle : 

Command : 

- 5 -

Roger , we copy - 67  rads 

B ehrle t o  Base - at the edge of the hatch it is 4 rem , over 

Base could not c opy , try again , over 

B enson to Base - The beta reading over the hatch is about 

7 rad , over , over 

Roger , we copy . 

Behrle to  Base - The f lood p ipe reads 3 rem on contact , over 

Roger , we copy . You a� now 13 minutes , 10 seconds into entry . 

We would l ike a dosimeter reading , over 

Behrle to Base - 108 millirem ,  over 

Roger , we copy 

Base to Benson - We need a digital dosimeter on you , over 

Benson to Base - One hundred and s ixteen millirem ,  over . 

Roger , we copy . 115 , over 

I t  is 1400 millirem at air cooler 

We did not copy , please repeat 

Air cooler 

We copy , 115 m rads , I mean m rem beta , 

Behrle to Base - General b ackground radiation readings in 

b lue is 700 millirem ,  over 

Roge r ,  we copy , over 

Behrle to Base - Ramp ? on contact is reading 1200 ? millirem 

Roger , we copy 

Base to Benson & Behrle - Y ou are row 16 minutes , 3 s econds into 

entry , please give us your dos imeter readings . 

Behrle to Base - The D ring on contact reads 400 millirem , over 

Roger 



Behrle : 

Connnand : 

Command : 

Behrle : 

Command : 

Benson : 

Command : 

Command : 

Behrle : 

Command : 

Benson : 

Command : 

Benson : 

Command : 

Command : 

Command : 

Command : 

Darryl : 

Command : 

Benson : 

Command : 

Command : 

Behrle : 

- 6 -

Behrle to Base - My digital dosimeter reads 135 millirem ,  over 

Roger , We copy 

Base to Benson - We need your dosimeter reading , over 

Behrle to Base - The f loor drain in b lue reads 8 rem , over 

Roger - Benson , we need your dosimeter , over 

One f orty three millirem ,  over 

Roger , Benson , we copy ; 143 mr . 

Base to  Benson and Behrle - Start  p rocedure to exit  the building , over 

Behrle to Base - Aff irmative , over 

Roger , We copy your acknowledgement , over 

Benson to Behrle - Don ' t  forget the light , over 

Base did not copy , come b ack , over 

Bill , don ' t  go around behind the core f lood tank. 

Base to  Benson and Behrle - You are now 18 minu tes , 45 seconds 

into ent ry , over 

Base to Benson and Behrle - Please notify us when you get to 

the airlock , over 

Base to Benson and Behrle - Please give us your location , over 

Base to Darryl , Base to Darryl - Where is the entry team? , over 

Benson & Behrle on 

outerdoor . 

for the airlock commencing to shut  the 

Roger , we copy , you ' re getting ready to shut the outer door . 

Is  that affirmative? ,  over . 

Benson to  Base - My dosimeter reading is 172  millirem,  the other 

Base to Behrle - What is  your dosimeter reading? ,  over 

Base to Behrle , Base to Behrle - What is your dosimeter reading , over 

1 7 6  



Command : 

Command : 

- 7 -

Roger , we copy - 17 6 

Benson to  Base - My d igital dosimeter on my left arm is  17 5 

and the r ight arm dosimeter reads 2 16 , over 

Base to Behrle - Keep it in your head , we can ' t copy all the 

information , over . 



Transcript of Second Entry 

Command Center Tape Channel #1 - Benson/Griffith 

Benson to Base : Marty has just closed the outer door ,  over . 

Base to Benson : Roger , we copy.  

Benson to  Group : I guess it ' s  about time to open the inner door . Everybody 
ready? You ready Sam? 

Griffith to Benson : I ' m ready Mike ! 

Benson to Base : Everybody ' s ready , here goes nothing . The airlock is 
equalizing quickly , and I ' m  continuing to open. 

Base to Benson : Roger , out . 

Griffith to Base : - - - - - - -

Base to Griffith:  Go ahead Sam ,  over . 

Griffith to Base : Breakers one and eight are open . 

Base to Griffith : OK Sam, what happened to seven? over . 

Griffith to Base : It  was ope11 . 

Base to Griffith:  How is breaker seven? 

Griffith to Base : Breaker 7 was already in the open position . 

Base to Griffith : Roger , we copy , over . 

Base to Griffith : Sam are you taking pictures P2 , P3 , and P4? 

Base to Griffith : Yes , they have been taken . 

Base to Griffith:  Sam, we need youli"" digital : dosimete-r , · o"o/er . 

Griffith to Base : Seventeen. 

Base to Griffith:  Roger , 17  over . 

Base to Benson : We need your digital over . 

Benson to Base : I ' m reading 46  mr , over . 

1 



Base to Benson : 

Griffith : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith : 

Benson to Base : 

Base to Benson : 

Base to Griffith: 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson i to Base : 

Base to Griffith: 

Griffith to Base : 

Base to Griffith : 

Benson to Base : 

Base to Benson : 

Griffith to Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith : 

Roger , out . 

Give me status , over . 

Taking surveys .  

Roger , doing survey , over . 

I think some of the lights are on . 

Roger , we copy . 

How about giving us your survey readings as you go , over . 

Go ahead . 

Behrle has just taken the scrape sample , over .  

Roger we copy.  Scrape sample taken . Give us your 
digital , Mike , over . 

I 'm reading one-one-seven (117 )  millirem ,  over . 

Give us your digital , over . 

Twenty-nine millirem ,  over . 

Roger we copy two-nine ( 2 9 ) . 

The inner airlock door is rusted in the locked position , 
over . 

Roger we copy, in the locked position . You guys hurry 
up and get out of there . Start moving back, over . 

Roger , go ahead Sam 

( ? )  

Go ahead , I can ' t  copy,  Speak slower , over . 

Everything looks good . 

Roger we copy, everything looks good . Did you get the 
tie-wraps ,  over? 

Base to Griffith & Benson : You ' re now 7 minutes-45 seconds into entry , over . 

2 



Griffith to Base : Didn ' t  hear you, Base . 

Base to Griffith & Benson : You are now 7 minutes-48 seconds into entry, over . 

Griffith to Base : 

Base to Griffith :  

Griffith t o  Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith : 

Base to Benson : 

Benson to Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith:  

Benson to Base : 

Base to Benson : 

Benson to Base : 

Roger , 7 minutes-48 seconds into entry . 

Have you moved over and rej oined Cooper yet?  Over . 

Roger , Base . The four of us are all together in front 
of the air coolers taking smear sample . 

Roger , in front of air cooler s ,  taking smear sample , over . 

I have a reading of 3 . 5  R over penetration . 

Roger . 

We need a digital on you ,  over . 

One-four-zero (140) millirem ,  over . 

Reger we copy . We need a digital on you , over . 

61. millirem. 

Roger , out . 

We ' ve got both scrape samples , the funnel , and the piece 
of  broken glass . We ' re ready to move to the front of  stairs , 
over . 

Roger , you ' ve taken both scrapes and moving to assembly 
area for trip up the step s .  

Roger . 

Base to Griffith & Benson : You are now 10 minutes-IS seconds into entry , over . 

Griffith to Base : 

Base to Benson : 

Griffith to Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith : 

Roger , Base . 

Let us know when you are getting ready to go up the stair
well , over . 

Roger , Sam. Go ahead . 

I have the plastic tie s ,  over . 

No copy, repeat . 



Griffith to  Base : 

Griffith to  Base : 

Base to Griffith:  

Griffith to  Base : 

Base to Griffith : 

Griffith to  Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith:  

Griffith to  Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griff ith : 

Base to Benson : 

Benson to Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griff ith : 

Griffith to Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griffith:  

Griffith to Base : 

I have the plastic ties . 

Three R-open window, first landing . 

Roger , out . 

800 mr open window, second landing . 

Roger , out . 

Next landing 400 . 

Roger , we copy . 

Fifth landing , 320 .  

Roger , out . 

Sixth landing , 180 .  

Roger . 

Door is open on the 347 . 

Roger we copy.  In  or  out , over . 

Could you give me you digital , you ' re now 12 minutes-32 
seconds into entry , over . 

187 , over . 

Roger we copy.  Sam,  could we have your digital , over . 

97 millirem .  

Roger we copy.  

Some lights tried to come on , but they tripped out . 

Roger , lights tried to come on , but they tripped , is that 
all three pushbutton stations , over . 

OK, there on , they ' are tripped out again ! 

Roger , they tripped out again . Try the other pushbutton 
station , over . 

Roger , go ahead , Sam .  

30 mr at  the indexing fixture . 
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Base to Griffith : 

Griffith to Base : 

Base to Griffith :  

Griffith t o  Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griffith:  

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Griffith to Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith : 

Roger , out . 

Roger , go ahead . 

600 over top the decking just outside stairwell door . 

We don ' t  copy, but 600 somewhere . 

600 on the diamond plate decking in front of stairwell door . 

Roger we copy . 

The 34 7 telephone is melted , over . 

Roger we copy. Also like a dosimeter on you Benson, over . 

195 millirem, over . 

Roger we copy. Sam we need digital on you , over . 

104 . 

Roger , we copy. 

Contact reading underneath the (Head Stand) 300 . Do you 
copy , Base .  

Roger we copy , 300 , over . 

Base to Griffith & Benson : You ' re now 16 minutes-17 seconds into entry , over . 

Griffith to Base : 

Griffith to Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith : 

Griff ith to Base : 

Base to Griffith:  

Grif fith to Base : 

Base to Griff ith:  

Griffith to Base : 

Roger , Base . 

Contact reading 2 Rad open window? 

Roger , you took one open window, over . 

Roger , go ahead . 

The Pressurizer Spray Line reads 2 . 5  R contact at the 
elbow by the penetration. 

Roger , we copy . 

The lighting is well warmed up . It is very bright . 

Roger , we copy . 

Contact reading on the D-ring wall opposite the pressurizer 
100 mr , contact .  
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Base to Griffith:  

Griffith to Base : 

Base to Benson : 

Base to  Benson : 

Benson to Base : 

Base to Benson : 

Griffith to Base : 

Roger , we copy. We need your digital dosimeter , Sam. 
You ' re 18 minutes-14 seconds into entry , over . 

Roger , 18 minutes-14 seconds . · }1y digital rearls 112 ,  over . 

Roger we copy. Mike we need yours also , over . 

Could we have your digital? 

219 millirem ,  over . 

Roger , we copy. 

Open window reading looking in cavity under the bridge 
is 400 open window, over . 

Base to Griffith & Benson : Roger , we copy .  Hey, we would like you guys to 
try the pushbuttons by the open stairwell for the 
lights if they are not on , over . 

Griff ith to Base : We copy.  

Griffith to Base : 50% of the lighting is on. 

Base to Griffith : Roger , 50% are on , out . 

Griffith to Base : Contact readings on the fuel bridge 1 . 5  R open window. 

Base to Griffith :  Roger , 1 . 5  R ,  over . 

Base to Griffith & Benson : We want you guys to go ahead and stay while 
Cooper and Behrle leave , over . 

Griffith to Base : Roger , Base . 

Base to Griffith:  Sam ,  also take the teletector from Behrle ,  over . 

Base to Benson : Please repeat , you were stepped on , over . 

Benson to Base : 210 millirem ,  over . 

Base to Griffith:  Roger , we copy,  210.  Sam ,  can we get your digital , over . 

Griffith to Base : 123 over . 

Base to Griffith:  Roger , we copy.  Sam take the teletector from Behrle , over . 

Griffith to Base : It ' s  with Behrle , over . 

Base to Benson : Give us your digital again , over . 
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Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson: 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Base to Griffith:  

Griffithi t:o Base : 

Base to Griffith : 

213 millirem, over , 14 , over . 

Roger , we copy 214 , over . 

How much time are we into this thing , over? 

Roger , you ' re 22 minutes-54 seconds into entry , over . 

Roger . 

Could you tell me what ' s  going on , over . 

We are walking around to the east side of D-ring , over . 

Roger , we copy. Walking the east side , over . 

There is a 55  gallon drum beside the elevator , and it 
looks like somebody put it in a vice-grip and caved it in , 
over . 

Roger , we copy.  Smashed ! Take a picture , over . 

I don ' t  have anymore photos , over . 

All out of f ilm, over . 

Roger , but we ' re still going to take a visual , over . 

Roger , go ahead , over . 

Do you have the swipe box ,  over . 

Marty Cooper took it downstair s ,  over . However , we ' ve got 
a couple swipes . Do you want us to take swipes , over? 

Roger , take swipes , note area , over . 

You ' re now 25  minutes-26 seconds into entry . Could you 
give me your digital s ,  over . 

220 over . 

Could you repeat your digital , over . 

2 2 0 .  I took swipe #12 off of the tool locker in front 
of D-ring on the north side of the building , over . 

Roger , we copy. 

Could you please give us your digital , over . 

144 . 

Roger , we copy . 
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Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

When you guys pick up those instrument packages , let me 
know so we know what the time frame is , over . 

Go ahead . 

Where are Behrle and Cooper , over . 

They are in the AnteRoom , over . 

Is  the door shut? I have to open it to exit? 

Roger , you have to open the inner door to exit . 

Roger , my digital reads 230 ,  over . 

Roger , your digital jumped to 230,  over . 

We are tired , over ! 

Roger , where are you located , over? 

Got a flight to go , over ! 

Roger , we got you . Let us know when you get down and 
when you pick up the instrument packs . Let us know, over . 

Roger . 

The outer door is closed . You can proceed to inner at 
your will , over . 

Base to Benson & Griff ith : You ' re now 31 minutes into entry . Could we have 
digitals when you get out on the 305 level , over . 

Griff ith to Base : We ' re already on 305 . 

Benson to Base : 245 . I ' m opening the door , over . 

Base to Benson : Roger , opening the door . Are you then going to go and 
get the experimental package , over . 

Benson to Base : I ' ll get it after Sam exits ,  over . 

Base to Benson : Roger , we copy. 

Benson to Griffith:  Go ahead and exit , Sam .  

Base to Benson : Michael ,  are you going to go over and· pick up the steel plate 
and the experimental packag� or are you going to leave 
the steel plate and just get the experimental package? 

Benson to Base : Yeh, Yeh, Yeh, we will do it . 

Base to Benson : Roger , we copy . We can rely on you , over . 
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Griffith to Base : 

Base to Griffith:  

Benson to Base : 

Base to Benson : 

Griffith to  Base : 

Base to Griffith:  

Benson to Base : 

Base to Benson : 

Benson to Base : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griffith : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

I have a reading of  300 closed window on grating over 
the B core flook tank , over . 

Roger , we copy, over . 

Swipe #6 was taken off  the cable tray, over . 

Roger , off the cable tray , over . 

At the same location, I have 3 Rad , open window. 

Roger , we copy . 

Swipe 13 taken off liner . 

Roger , number 13 off the liner . 

There ' s  a box on the ground , numbered 1C-2B-02 , over . 

There was an instrument cover on the grating , number is 
1C-2B-02 , over . 

Roger , we copy 1C-2B-02 , over . 

Something like that , Sam ' s bringing it out ,  over . 

Could we have your digital , over . 

224 over . 

Roger , we copy, Sam we need your digital . 

137  over . 

Roger , we copy. 

That last swipe 14 was taken off D-ring . In front of  me 
is an instrument and it looks like some type of pressure 
tank. It ' s  26 , I don ' t  see any tags on it and it is 
destroyed . Everythings rusted up . The glass or plastic 
in it melted and I don ' t think it could be used for any
thing . 

Roger , well we probably won' t reuse it again , OK, over . 

I 've had it ,  we ' re coming out , over . 

Roger , we copy. You ' re coming out . You ' re now 2 9  minutes-
5 seconds into entry. 
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Benson to Griffith : Take off  your gloves , Sam.  

Base to Benson : Are you going to tell us when you pick up the experiment s ,  
correc t ,  over ! 

Benson to Base : They ' re now at the airlock. 

Base to Benson : Have you picked up the experiments ,  over? 

Benson to Base : Yes .  

Base to Benson : Roger . 

Base to Benson & Griffith : Can we have your digital s ,  over? 

Griffith to Base : 

Base to Benson : 

Benson to Base : 

Base to Griffith : 

Griffith to Base : 

Base to Griffith:  

Griffith to Base : 

Base to Griffith:  

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

Not right now, Base . 

Can we have your digital1 

258 . 

Roger , we copy. Sam could we have your digital , over? 

174 . 

That was a 174 , Roger? 

Roger , Base . 

Roger , out . 

Notify us when you close the inner door , over . 

I will . 

Thank you very much. 

That fire hose is still pretty rubbery, over . 

We didn ' t copy Benson , try again , over . 

We didn ' t get your last transmission, over . 

I ' ll tell you later , over . 

We still didn ' t copy . You ' re speaking too fast . If it ' s 
pertinent information go ahead and repeat , if not ,  hold 
off . Just let us know when you close the inner door , over . 

Please have someone open the door for us . We ' re in the 
airlock . 

Roger , we copy. Inner door closed , we ' ll have the outer 
door opened , over . 
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Benson to Base : 

Base to Benson : 

Benson to Base : 

Base to Benson : 

I wish you would train those guys not to open it . Hy 
ears hurt now. 

Roger , we copy. They are getting ready to open the 
door , over . 

No , they already opened it-my ears have poppped , over . 

Roger , we c opy. 

1 1  



Transcript of Second Entry 

Command Center Tape Channel #3 - Behrle/Cooper 

Behrle T.o Base : The inner door is open , over . 

Base To Behrle : Door is open , Roger . 

Base To Behrle/Cooper : Time is 104 2 .  

Behrle To Base : 

Base To Behrle : 

Cooper To Base : 

Base To Cooper : 

Behrle To Base : 

Base To Behrle : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Cooper To Base : 

Base To Cooper : 

Cooper To Base : 

Base To Cooper : 

Base To Behrle : 

Base To Cooper : 

Cooper To Base : 

I read about 400 mR/hr , over . 

400 mR, Roger , out .  

The inner airlock door is shut . 

The inner door is shut , aye . 

I have opened breakers 1 ,  4 ,  7 ,  & 8 at panel 3A, over . 

Understand you have opened breakers 1 ,  4 ,  7 ,  & 8 ,  over . 
Out . 

Both breakers are closed . 

I am reading about 2 R behind the open stairwell , over . 

Say again . 

The cable on HP-R-211 broke ! 

Say again . 

The cable on HP-R-211 broke ! 

The cable broke , over and out . 

Give us a reading on your digital dosimeter , over . 

Give us a reading on your digital dosimeter . This is 
4 minutes into the entry , over . 

15 mR. 
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· .  

Base To Behrle :  

Behrle To Base : 

Base To Behrle : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Give us a reading on your digital dosimeter , over . 

My digital reads 120 millirem ,  over . 

Understand 120 ,  over . 

Turn the lights on , over . 

I have turned the lights  on and most of  the lights 
I can see are coming on , over . 

The lights are coming on, over . 

Base To Behrle/Cooper : 6 minutes into entry , give me your digital dosimeter 
reading s ,  over . 

Cooper To Base : Dosimeter , 4 0 .  

Base To Cooper : Understand 4 0 ,  over 

Cooper To Base : Correct ,  over . 

Base To Behrle : Give me a digital reading please , over . 

Behrle To Base : 174 . 

Base To Behrle : Understand 144 , over . 

Base To Behrle : Have you gotten your scrape sample , over? 

Behrle To Base : Yes , I got the scrape sample , over . 

Base To Behrle : Roger , out . 

Base To Cooper : Did you get the old detector? Over . 

Base To Behrle/Cooper : 9 minutes into entry. Give me your readings please . 
Over . 

Base To Cooper : Give me a reading on your dosimeter , over . 

Base To Cooper : Radio check , over . 

Cooper To Base : ( ? )  

Base To Cooper : You ' re cutting out . 

Cooper To Base : Dosimeter , 86 . 

Base To Cooper : Dosimeter 86 , Roger , Out . 
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Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Give me a d igital dosimeter reading , over . 

190  mR, over . 

Say again , over . 

Give me a reading on your digital dosimeter , over . 

210 milli-Rem, over . 

Understand 210,  over . 

I am going up the step s ,  reading 3 Rem, 
2 Rem at the f irst landing , 
1 Rem at  the second landing , 
1 Rem at  the third landing , 
500 mR at the fourth landing . 

Say again , over . 

300 mR at  the last landing , 
180 mR at the top landing . 

Base To Behrle/ Cooper : 12  minutes into the entry , give me digital dosimeter 
readings , over . 

Cooper To Base :  

Base To
.
Behrle : 

Behrle To Base : 

Base To Behrle :  

Behrle To  Base : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle :  

Behrle To Base : 

Base To Behrle : 

107 , over . 

Give me a digital dosimeter reading , over . 

225 . 

Understand 225 , over . 

Reading behind elevator is 50 mR, over . 

We are having a little trouble getting lights on up
stairs ,  over . 

Trouble with lights ,  over . 

- ( ? ) -

Say again , over . 

The general background reading on the 34 7 elevation is 
100-400 millirem, over . 

Understand 100-300 milli-Rem, where was that reading 
taken , over? 

3 



Behrle To Base : Behind the indexing f ixture is 100-200 , 2-2-2-2-2 . 

Base To Behrle : Understant 100-200 mR behind the indexing fixture , out . 

Base To Behrle/Cooper : Give me a digital dosimeter reading , 15 minutes into 
entry. 

Cooper To Base : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Behrel To Base : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Dosimeter , 116 . 

242 . 

Understand 442 . 

242 ,  2-2-2 . 4-4-4 . 2-2-2 , over . 

Understand 242 , over & out . 

Radiation levels between reactor head and reactor coolant 
motor stands are about 400 milli-Rem, over . 

Understand 400 mR .  

Radiation levels  on the D-ring next to the head storage 
stand are 100 milli-Rem, over . 

1 00 Hilli-Rem next to the D-ring near the head stand , over . 

Radiation levels over the open stairwell are 550 milli-Rem, 
over . 

Understand readings are 550 milli-Rem at the open stair
well , out .  

Radiation levels over the open grating and the core flood 
tank are 250 milli-Rem, over . 

550 Hilli-Rem. 

2-2-2-5-0 , over . 

250 ,  Roger , out . 

Base To Behrle/Cooper : 18 minutes into the entry , give me digital dosimeter 
readings ,  over . 

Cooper To Base : 

Behrle To Base : 

127 , over . 

I am reading 170  mR over the open fuel pool between the 
crane rails , over . 
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Base To Behrle : 170  milli-Rem, out . 

Base To Behrle : I need a reading on your digital dosimeter , over . 

Cooper To Base : 

Base To Cooper : This is Base ,  over . 

Cooper To Base : Getting very tired and super hot ,  over . 

Base To Cooper : Getting hot ,  what was the f irst statement , over? 

Cooper To Base : Getting very t ired , over . 

Base To Cooper : Do you want to come out ?  

Cooper To Base : I want to come out . 

Base To Cooper : Alright . 

Base To Cooper : Come out with Griffith, over . 

Base To Behrle/Cooper : Both of  you come out . 

Behrle/Cooper To Base : That ' s  affirmative , we are on our way , over . 

Base To Behrle : Give Griffith your teletector , over . 

Behrle To Base : Too Late . 

Base To Behrle/Cooper : 21 minutes into the entry , give me your digital 
dosimeter readings , over . 

Base To Behrle/Cooper : Give me a Roger that you are coming out , over . 

Cooper To Base : We are coming out , over . 

Base To Behrle : Are you coming out with Cooper , over . 

Behrle To Base : Affirmative . 

Base To Behrle : Roger , out .  
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Cooper To Base : 

Cooper To Base : 

Base To Cooper : 

Base To Behrle : 

Behrle To Base : 

Base To Behrle : 

Cooper To Bas e :  

Base To Cooper : 

Cooper To Base : 

Base To Cooper : 

Opening the inner airlock door . 

Opening the inner airlock door , over . 

Roger on the inner door , over . 

Give me a reading on your digital dosimeter , over . 

It ' s  not high . 

Roger , out . 

The inner airlock door is shut . Come and get us ,  over . 

Inner airlock door shut , Roger , out .  

Opening outer airlock door , please hurry, over . 

Hurry on opening outer door , over . 
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12 . 0  PHOTOGRAPHS 

ENTRY NO . 1 JULY 2 3 ,  19 8 0  

ENTRY NO . 2 AUGUS T  1 5 , 19 8 0  

APPENDIX D 
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I NTRODUCTION 

R EACTOR B U I L D I NG ENTRY 

SCOPE : Devel op  a program for i n i ti a l  entry i nto the Three Mi l e  I s l and 
Un i t  2 Reactor Bu i l di ng .  The i n i ti al entry i n to the Reactor B u i l di ng 
s hou l d  not be made unti l proper precauti ons a re ta ken and cond i ti ons 
exi st i ns id e  the Reactor Bu i l di ng ,  that wi l l  not pose a n  undue hazard to 
the heal th , safety and wel l -bei ng of the publ i c  or personnel . 

PURPOS E : I n i ti al entry i nto the TM I Uni t 2 Reactor Bui l d i ng wi l l  provi de 
Met Ed , GPU and o ther agenci es wi th add i ti onal  techni cal i nforma ti on  
wh i ch wi l l  be the  bas i s  for determi ni ng the  extent of damage to the  Uni t 
2 Reactor B u i l d i ng and fac i l i t i es ,  and for eva l u a ti ng a l terna ti ves 
ava i l abl e for decontami nati on  a nd recovery of the uni t .  

PREREQU IS I TES FOR R EACTOR BUILD I NG ENTRY : I n  add i ti on to the preparati on 
i denti fi ed for the i n i ti a l  entry program , the fol l owi ng acti v i ti es 
s houl d be compl eted prior to entry i nto the Rea ctor Bu i l di ng .  Al l 
perti nent data gathered from these prerequ i s i tes s hou l d  be i ncorporated 
i nto the a na l ys i s  covered by the Bechtel Power Corporation  " Pl anni ng 
Study for Conta i nment E ntry and Decontami nati on " i nd i cati ng expected 
rad ionuc l i d e  acti v i ty wi thi n the reactor bu i l d i ng .  The analyti cal 
rad i a tion  l evel s i ns ide the reactor bui l d i ng a t  the time of entry can 
then be i ncorpora ted i nto the e ntry program . 

1 .  A s ampl e of the water  l ocated i n  the Reactor Bu i l di ng sump 
must  be ta ken , analyzed and determi ned representati ve to a i d  
i n  determi nati on  o f  a rea rad i ation  l evel s .  

2 .  Reactor B u i l d i ng a i rborne sampl e ta ken , anal yzed and determi ned 
representati v e .  Expected rad i at i o n  l evel s i ns i de the Reactor 
B u i l d i ng establ i shed . Hydrogen and oxygen concentrations  · -r  

·anal yzed a nd wi thi n safe l imi ts to be establ i shed . 

3a Purge of the Reacto r  Bu i l d i ng compl eted a nd the a i rborne 
acti v i ty determ i n ed to be " ALARA . " 

3b Provi si ons for e ntry i nto the reactor bu i l di ng wi tho u t  the 
purge bei ng performed s ha l l  be prov i d ed as an a l ternate . 

4 .  I ntegri ty o f  the #2 p ersonnel a i r  l oc k  establ i shed . 

5 .  Rad i a ti on map p i ng of  #2 personnel a i r  l oc k  i nner door compl eted 
and expected rad i at i o n  l evel s i ns i de the Reactor Bu i l d i ng near 
the hatc h  e s ta b l i s hed . 

6 .  Per i o d i c  reac to r  coo l a n t  sampl es  ta ken , anal yzed and data 
i ncorpora ted i nto ana l ys i s  to a i d  i n  establ i sh i ng exp ected 
rad i a t i on l evel s .  

7 .  Reactor Bu i l d i ng remote i nstrumentati on and v i deo equi pment 
i ns ta l l ed ,  o perational  and data a s s e s sed and i ncorporated i nto 
other a na l ys i s  of rad i oacti vi ty and equi pment s tatu s .  
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8 .  Reactor Bu i l d i ng pressure mai nta i ned s l i g htly neg a ti ve ( 2 "  
water ) i n  rel ati o n  to the access area to m i nimi ze l ea kage of 
a i rborne radi oacti v i ty .  
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REACTOR B U I L D I N G  ENTRY PROGRAM 

I . HUMAN SUPPORT FAC I L I TI ES 

A .  Contami nati o n  Control Envel ope 

A temporary contami na ti on control e nvel ope shoul d be constructed . 
Th i s  ca n be cons tructed u s i ng  s heet p l a s ti c and fi re-res i stant 
treated wood . The i ntent i s  to cl ose off the area around the 
entry poi nt wi th two or more barri ers a nd to vent each control 
zone thro u g h  a fi l ter tra i n .  Doors woul d  be provi d ed i n  the 
p l ast i c  " tents " to permi t personnel e ntry and eg res s .  

An eva l uati on of the f i l trati on system req u i rements and l ocati on 
of s upport fac i l i ti es ( e . g . , commu n i cations , l i g hti ng )  i s  
requ i red . 

B .  Protecti ve  Cl oth i ng 

S i nce rad i at i o n  l evel s are g o i ng  to be substanti a l l y  h i g her 
than norma l l y  encountered by nucl ear generati ng pl a n t  personnel , 
cons i deration  m u s t  be g i ven to vari ous  al ternative  types of 
c l oth i ng worn by the i n i ti a l  reactor bui l d i ng entry team. 

Protective clothing might consist  of full anti-
C ' s  ( Number of pa i rs to be determi ned ) wi th surg i ca l  cap ,  
hood , rubber boo ts , outer l ayer pl a s t i c  su i t ,  ra i n  g ear i nc l u d i ng  
hat and coa t and pants . 

The p ro tective c l othi ng must  be compati bl e wi th the fol l owi ng : 

- Hard hat with m i ne r ' s l amp 
- S e l f-co n ta i ned breathi ng  apparatu s  (60 mi nutes ) 

(e . g . , B i o  Pa k 60 - B i o  Mari ne }  
- TL D  (several i nc l ud i ng fi nger ri ngs ) 
- Hi g h  range s e l f-readi ng  dosimeter.  
- A1 arm i ng dos i meter 
- Regul ar s e l f-readi ng dos imeter 
- Al l dos ime try i n  p l asti c bags 
- Commu n i cation dev i ce s  

The c l o th i ng s hou l d  p rov i de t h e  wea rer wi th the max imum mob i l i ty 
a c h i eva b l e and s hou l d  provi de the wearer wi th some degree of 
comfort.  Al ternat i v e  c l oth i ng such  a s  a " NASA type s pace 
su i t" s houl d be eval u a ted . 

C .  · Reactor Bui l di ng · Access Commun i cations  System 

1 .  The system s houl d be a two -way v o i c e  commu n i ca t i on and 
record i n g  sytem . The system s hou l d be  compati b l e wi th a 
tel evi s i on system s hou l d a T . V .  system be sel ected so 
that the a ud i o  s i g na l  from th i s  system can be combi ned 
wi th the corre s po nd i ng v i deo s i gnal  from a tel evi s i on 
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system .  The sys tem s hou l d  be capabl e of al l owi ng any or 
a l l of the decon tami nati o n  team members to verba l l y  
commun i c ate wi th each other and wi th the central control 
u n i t  opera t i on i ndependently at wi l l .  

2 .  The central control u n i t shoul d be equ i pped wi th a t  l eas·t 
one i ntegral earphone and m i c rophone headset i n  add i ti o n  
to a s pea ker . The central control u n i t operator s hou l d  
have the capabi l i ty to verba l l y  contact any or a l l of the 
decontam i nati o n  team members i ndependently or col l ecti vel y 
a t  wi l l .  Cons i derati on s houl d  be g i ven to havi ng severa l  
commu n i cati ons operators wi th each operato r  res pons i bl e  
for a n  i ndi v i du a l  o n  the entry team . 

3 .  The aud i o  recei v er/transmi tter u n i t worn by the decontami nation 
team members s hou l d be s e l f-conta i ned and compact to 
perm i t  free � unrestri cted movement.  The h eadset worn by 
the decontam i na t i o n  team members s houl d be a n  i ntegral 
earphone a nd mi crophone u n i t  compati bl e wi th anti 
c ontam i nati on headdress a nd a i r  masks sel ected . The 
m i crophone worn by the decontami nation  team members 
s h ou l d  be vo ice actuated or actuated by a means wh i c h  
d o e s  n o t  i nvol ve t h e  del i berate u s e  of the i r hands . Al l 
equ i pment s hou l d  be  expl o s i on-proof and s houl d not actuate 
s pa r ks . 

4 .  A d etenni.nation  mus t  be made a s  to whether d i rect communi 
cations  can be accompl i s hed or i f  a repeater or antenna 
i s  req u i red . 

D .  · · L i ght i ng Requ i rements 

Soon a fter the i nc ident the uni t s ubsta t i on for the l i ghti ng 
sys tem was Turned off de-energi z i ng the l atch ci rcu i t  for the 
l ig hts in the Reactor Bu i l d i n g . I t  i s  pos s i bl e that the 
l ig hts may have been damaged duri ng the pos tu l a ted hydrogen 
d etona t i o n .  Mi ner • s  l amps  o r  a n  a ux i l i a ry l i g hti ng (e . g . , 
f l a s hl i g h t }  mu st  be con s i dered . Lig hti ng e q u i pment s hou l d  be 
expl o s ion-proof a nd s houl d not actuate sparks . 

A determi nation o f  the type of l i g hti ng a nd capaci ty (l umens , 
amp h r ,  e tc . }  requi red must be mad e .  The u ti l i za t i on of  the 
i n s ta l l ed l ig ht i n g  system s hou l d be eva l uated p r i o r  to entry .  
T h e  eva l u ati.on s h ou l d  cons i. der the poss i bi l i ty o f  hydrogen gas 
poc kets being i gn i ted by turni ng  on l i g hts , a l ong  wi th the 
p os s i bi l i ty of s horts or grounds .  The need for hav i ng  the 
Reactor B u i l d ing  v ented a nd purg ed pri o r  to turn i ng the l i g h t i ng 
system o n  and ma k i ng entry , s hou l d a l so be eval uated . These 

. po s s i bi l i ti es of  el ectri cal  f i r e ,  s hoc k or i gn i ti on of  gaseous  
v a po r  mus t  be  thoroughl y revi ewed . 
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E .  Breath i ng Ai r For Reactor B u i l d i ng En try 

Breathi ng equ i pment for i n i ti a l  Reactor Bui l d i ng entry shoul d 
be tota l l y  sel f-conta i ned , l i ghtwe i g ht and a l l ow the user a 
h i g h  degree of mobi l i ty .  The capac i ty of  the� ea u i mnent, mu �t . 
be determi ned based o n  worst case l evel s of physical activity (highest 

rate of  consumpti on )  by the u ser , factori ng i n  projected 
rad i oactivity l evel s and stay time , and yet p rov i de s uffi ci ent 
reserve for the u s er to exi t  the Reac to r  Bu i l d i ng .  An al arm 
warn i ng the u ser of l im i ted ava i l a bi l i ty of brea th i ng a i r  
s ho u l d be cons i dered a s  s hou l d u s i ng a n  oxygen enri ched breathi ng 
a i r  s u ppl y. Compati bi l i ty wi th the commu n i cati ons system { s ) 
and  the perso nnel cl oth i ng i s  requ i red . 

F .  Rad i a tion Mappi ng 

P r i or to Reactor B u i l di ng entry ,  a compl ete a n a l yti cal  mappi ng 
o f  expected radi a ti o n  l evel s i ns i de the Reactor Bui l d i ng 
s houl d be prepared . The mappi ng  shou l d  i ncorporate a l l data 
accumul ated from the prereq u i s i te s  for Reactor Bu i l d i ng entry . 
Map p i n g  s houl d devel o p  the recommended path for i n i ti a l  entry 
w i th expected rad i ati o n  l evel s and recommended stay times . 
Con ti ngency and a l ternate paths for the reconn a i s sance team 
s hou l d  be i denti f i ed .  The mapp i ng wi l l  establ i sh recommended 
areas from wh i c h  data s hou l d  be col l ected duri ng  the entry 
p rogram and wi l l  be i ntegrated i nto the entry procedure and 
tra i n i ng program . 

A p red i ct i o n  of expected rad i at i o n  fi e l ds , es pec i al l y  the 
i denti f i ca t i o n  of hot s pots , s houl d  a l l ow work p l anni ng and 
the prepara t i on of the procedure s  for entry a nd data acqu i s i ti on 
to cons ider the proper bal ance between worker dose and data 
acqui s i ti o n . For the case of i n i ti al entry ,  i t  i s  appropr i a te 
to a l l ow h i g her· worker doses for rad i ation  fi el d mapp i ng ,  
consi s tent w i th Federal Regu l ati o ns rel a ted to quarterl y dose 
l im i ts .  

Every a ttempt wi l l  be made to a s s u ·,'e that the quarterly a l l owabl e 
dose  l im i t  of 3 rem i s  not exceed ed . 

Dur i ng i n i t i a l  entry, rad i ation  mappi ng wi l l  a i d  i n  provi d i ng 
for pl a nn i ng subsequent entr i e s  for data acqu i s i ti on a nd 
c l ea nu p .  A certa i n  worker dose can be expected for thi s  
o pera t i o n . Careful p l a nn i ng wi l l  a s sure that the exposure i s  
con s i s tent wi th Federal Reg u l a ti ons . Thi s  wi l l  be a c h i eved by 
p redi ctions  o f  radi a ti o n  f i el d s , work  p l anni ng ; time motion 
s tudy ,  and s pec i a l  procedu ra l  con s i derati ons  and  conti ngenc i es 
covered by thi s document .  

G .  Data Retr i eval  

Dur i ng  the  actu a l  entry , data retri eval becomes the primary 
m i s s i on of the reconn a i ssance  team . The aqu i s i ti o n  of a 
v is u a l  record i s  the s econdary m i s s i o n .  
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The fol l owi ng i nforma ti on s houl d be eva l uated for des i rabi l i ty 
a nd pri ori ti zed i n  order of need i n  order to best u ti l i ze the 
time avai l abl e duri ng  the Reactor Bui l d i ng entry so tha t the 
acq u i s i t i o n  of data can be maximi zed . 

1 .  Su rvey Equ i pment 

The fol l owi ng  i s  a recommended l i st of survey equ i pment 
wi th recommendati ons  for u ti l i zation : 

Portabl e data col l ec ti o n  
package i nc l u d i n g  l i g hts 
Ai r s amp l er ( parti c u l ate and 
i od i ne ) 
Ga s samp l er (nobl e gases ) 
Expl os i ve g a s  meter 
Tel etector 
Smear equi pment 
H i g h  range b eta detector 
Beam fl a sh l i g ht 
Two-way rad i o  commun i cati ons 
V i s u a l  account dev ice  
*To be set  i ns i de R . B .  a t  a i rl ock  
**Standby pers o n  i n  a i r  l ock  

Person # 

* 

** 
** 
** 
1 
2 
l 
2 

Al l 
2 

Atmospheri c samp l e s  s hou l d  be ta ken of the a i r l ock  
thro u g h  the vent  val ve connecti ons before personnel open 
the ou ter door . These s houl d  be anal yzed for parti cul ate , 
i o d i ne a nd g aseous rad i oacti v i ty ,  expl o s i ve or tox i c  
ga se s  and oxygen s u ffi c i ency .  The P I NG-2A i ns ta l l ed a t  
the a ir l oc k  b e  u s ed for th i s  purpose .  

2 .  Radi a t i o n  Level s 

The rad ia t i o n  l evel s wi l l  d i ctate the pl ans for data 
acqu i s i ti on for futu re entr i es and , therefore , become the 
h i g hest prio r i ty for the i n i ti al entry . The maximum 
permi s s i bl e  g eneral area rad i a ti on fiel ds for entry 
shou l d  be  based o n  a time and moti on s tudy wi t h  conti ngenci es 
and the adm i n istra ti ve l imi ts estab l i s hed . Methods of 
meas u ring a nd record i ng various  rad i a ti o n  l evel s s hou l d  
be determi ned. 

3 .  · · smear Sampl e s  

A s  t ime  and  cond i t i ons  permi t ,  smear sampl es of  contam i nati on 
of  the s urfaces wi th i n  the Reactor Bui l di ng s hou l d  be  
obta i ned . Methods and pro cedures for smear s amp l i ng must 
be determin ed . 
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4 .  Aud i o/Vi sual  Account 

Pi ctu res , f i l m  or vi deo tape and voice accounts of Reactor 
B u i l d i ng s ta tu s  i s  i mporta n t  for future reconna i s sance 
a nd cl ea nup pl a nni ng .  A method for acqu i ri ng the audi o/vi sual 
account s hou l d  be determi n ed .  

5 .  Conti nuous Moni tori ng 

I n strumentati on/ equ i pment to be l eft beh i nd for conti nuous 
mon i tori ng s hou l d be eva l ua ted . Cons i derati on s hou l d  be 
g i ven to portabl e equ i pment necessary to mea s ure general 
a rea g amma rad i a ti o n  l evel s ,  a i r borne rad i oact i v i ty.  

6 .  Personnel Rad i a tion  Mon i to r i ng 

Personnel wi l l  be protected by proper use  of thei r s urvey 
i ns truments , personnel dos imetry and cal cu l a ted s tay time 
i n  h i g h  radi at i o n  a rea s .  Frequent chec k i ng o f  the i r  
sel f-readi ng dos imeters i s  requ i red . Dos imeters must be 
capabl e of readout i n  a l ow l i ght  env i ronment.  Prompt 
compl i ance wi th hea l th phys i c s  i ns tructi ons on the termi nation 
s tay times i s  mandatory .  

7 .  Structu ral  S urvey 

When the hydrogen detonati o n  occurred , i t  cou l d have 
caused structural damage i n  the Reactor Bui l d i ng .  Personnel 
s h ou l d  l oo k  for crac ks i n  the fl oor or separa t i o n  from 
the wal l s  before ventu r i ng  i nto the Reactor Bui l di ng .  

8 .  Gl as s Sampl e 

The reconna i s sa nce team s hou l d retrei ve a pi ece of g l ass  
if  pos s i bl e s i nce g l a s s  o bj ects have a tendency to act as  
h i g h  range TLD s .  

I I.  HUMAN ADM I N I STRATIVE SUPPORT 

A .  Publ i c · Re l a t i on s  

S i nce the March 28th acci dent , publ i c  awareness of the TMI 
recovery operati o n  has been a prime concern of GPU . I t  i s  
i mporta nt  that al l acti v i ti es u ndertaken i n  rel atio n  to TMI be 
properl y presented i n  order that the publ i c  better u ndersta nd 
the i nten t i o n s  of GPU (Met Ed } and  the impl i cati ons and after
effects o f  the TMI 2 acci dent wi th regard to the Reactor 
B u i l d i ng e ntry. 

The personnel  i nvol ved wi th the Reacto r  B ui l di ng entry wi l l  be 
s ubject to the q u esti ons of the publ i c  and pres s .  There wi l l  
be many q u e s t i o n s  of GPU , both prior  to a nd subsequent to the 
Reactor B u i l d i ng entry , concerni ng  heal th , safety a nd wel l 
bei ng o f  both the publ i c  and the personnel enter i ng the Reactor 
B u i l d i n g .  
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In order that we respond to  the questions asked with meaningful 
answers , the anticipated questions should be reviewed and the 
public relations personnel furnished with the answers beforehand . 
In addition , the P-R personnel should be fully appraised of 
the activities associated with the Reactor Building entry 
program s o  that they can field unanticipated questions properly . 
I t  is suggested that a knowledgeable engineer involved in the entry 
program be  present at any press briefing .  

B .  Reactor Building Entry Team 

S ince the duration of  s tay time during the entry program will be 
determined by the radiation levels experienced inside the Reactor 
Building , it is recommended that personnel familiar with the Unit 
2 Reactor Building layout and with a knowledge of health physics 
procedures make up the entry team .  

Physical health and previous exposure must be considered in 
personnel selection . A complete and thorough physical examination 
of  all team members prior to and after the reactor building entry 
mus t be p erformed . 

Due to ALARA and safety considerations , it is suggested that 
the entry team be made up of three individuals ; two persons 
familiar with Reactor Building systems and layout and one 
health physics person , one individual familiar with the Reactor 
Building systems remaining inside the p ersonne l  air lock and the 
HP and other person familiar with the physical and system con
figuration doing reconnaissance inside the Reactor Building . 
A comp lete backup team of  three individuals will also be pro
vided for s afety considerations should res cue or support be  
required.  They should be suited up and standing by outside 
the air lock in a ready state . Team identification and selection 
should occur as soon as practical in order t o  allow them to 
participate in the program development .  

C .  Training Program 

The initial entry will be  made with a p recise p lan for data 
acquisition . Familiarity with health physics procedures and 
p olicies is a mus t .  A complete understanding of the Reactor 
Building entry program and procedures is required along with 
an understanding of all contingency and emergency p lans . 
Physical conditioning and hands-on experience with the hardware 
used is necessary . In order to accomplish this , a training 
program mus t  be developed . 

The prediction of radiation f ields should be used in conj unction 
with training dry runs using the 1/4 inch s cale model and full 
s cale Unit  1 facility . Stay times will then be verified by 
experience.  Simulation training should be conducted in full 
protective clothing and breathing apparatus to obtain proper 
times for each procedure step . This p lanning wi ll allow 
tradeoffs to be made for optimizing the surveys if the radiation 
levels are significantly different from predictions . 

-8-



D .  Procedure Updati ng 

The hea l th p hys i c s  procedures and requi red personnel equ i pment 
for personnel entry to the Reactor Bu i l d i ng have es senti a l l y  
been establ i s hed i n  the pl a nt procedures manual . S i nce Reactor 
B u i l d i ng cond i ti ons are expected to be s i gni ficantly d i fferent 
than anti ci pa ted when p l ant procedu res were wri tte n ,  al l 
p rocedures empl oyed s houl d be rev i ewed and revi s ed i f  appl i cabl e .  
Where ex i sti n g  procedures are non-exi stant or i nadequate new 
p rocedures wi l l  be prepared . 

Spec i fi c  procedures govern i ng Reactor B u i l di ng re-entry a re : 

1 630 
1 630 . 2  
1 670. 8 
1 670 . 1 5  

Reactor B u i l d i ng E ntry 
Reactor Bu i l d i ng Entry ( Uni t  2 onl y ) 
Emergency Reentry for Repa i r  or Rescue 
Post Acc i dent Reentry a nd Recovery P l an 

I n  add i ti on ,  there are a n umber of  anci l l a ry procedures that 
s h o u l d be rev i ewed for appl i cabi l i ty ,  whi ch deal wi th radi a ti o n/ 
rad i oacti v i ty/smear s urveys a nd d i s cu s s i n g  protec ti ve cl oth i ng ,  
p ersonnel dosimetry ,  decontam i nati o n , etc . 

1 605  

1 606  
1 607 
1 608 

1 609 
1 61 1  
1 61 2  
1 61 3  
1 61 6  
1 628 

1 632 
1 632 . 2  
1 640 

1 64 1  

1 642 
1 676  

1 68 1  
1 682 

1 683 
1 686 
2202-1 . 2  

Porta b l e Ai r Sampl i ng for Rad i oacti ve 
P a rt i c u l a tes 
Atr Samp l i ng for Rad i oacti ve I od i ne 
Air Samp l i ng for Rad i oactive  Gas 
A i r  Sampl i ng for Tri ti um 

Loo s e  S urface Contam i nation  Surveys 
Area and  Equ i pment Decon tam i nati on 
Mon i tori ng for Personnel Contam i nati on 
Rad i a ti o n Work Permi ts 
U s e  of Res p i ratory Pro tec t i o n  Dev i ces 
Program for Med i ca l  a nd B ioa ssay 
Exam i n a t i ons 
Rad i a t i o n  S hu tdown S urvey 
Rad i at i o n  Shutdown Survey (Uni t  2 onl y ) 
Personnel Dos imetry , I s s uance , Admi n i strati ve  
a nd Record Keepi ng 
S e l f-Rea d i ng Dos imeter Usage a nd Record 
Kee p i n g  
Operati o n  and Cal i bra t i o n  o f  the TLD System 
Rad i a t i o n  Protecti o n  Respons i bi l i ti es for 
Pl anned and Unpl anned Rel ea s es 
Control of  Contami nated S pi l l s  
Control of  Contami n a ted Too l s ,  Equi pment and 
Mater i a l  
Hand l i ng b f  Contam i n a ted Vacuum Cl eaners 
U s e  of Pro tective  Cl o th i ng 
U n a n ti c i pated Cri tica l i ty 
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E .  Entry Procedure 

A d eta i l ed entry procedure s hou l d  be prepared pri or to Reactor 
B u i l d i ng entry and the entry team tra i ned on th i s  procedure to 
ass ure the safety of the entry team . 

I n  add i ti on to the prereq u i s i te s  noted previousl y ,  i t  i s  
sugges ted that a spec i fi c  s et o f  cri teri a  be establ i shed as 
part of t he prerequ i s i tes to s erve as  a c heckl i s t for l ast  
m i n u te a s sessment of Reactor Bu i l di ng condi tions . Th i s  l i s t  
wou l d  s erve to fl ag cond i ti on s  or a ran g e  o f  cond i ti ons wh i c h , 
i f  exceeded , wou l d i nd i ca te cond i ti o ns outs ide  the l imi ts of 
the procedura l  a ssumpti ons . If  undesirable conditions were " found , 
s pec i a l  eva l u a t i o n  wou l d  be req u i red before Reactor B u i l di ng 
entry i s  perm i tted . 

The c r i teria  woul d  be e s tabl i sh ed for the major i nd i cators of 
cond i t i o n s  i n s i de of the Reac to r  Bu i l di ng .  Thi s  wou l d i ncl ude 
the fol l owi ng parameters :  

- Samp l e of s ump wa ter 
Sampl � of Reactor Bu i l d i ng a ir 

- Samp l e of  reactor coo l a n t  system water 
- Rad i a t i o n  l evel s at the i n ner door of the #2 

personnel l oc k  
- Penetra t i o n  R-626 rad i a t i on mon i tor i nsta l l ed and 

o p erati ng  
- Reactor Bu i l d i ng p res sure and temperature 
- Hydrogen concentrati o n s  
- Oxygen suffi c i ency 

It may be des i rabl e from a personnel comfort standpo i nt and to 
i mprove worker effi c iency to have the Reactor Bui l d i ng coo l ers 
i n  opera t i o n  to a id i n  control l ing  the a tmospheri c temperature 
i. n the reac to r  bu i l d i ng .  Thi s must however be eval uated wi th 
cons i dera t i o n  g i ven to the pos s i bi l i ty of cool er operation 
d i s tu rb i ng the pa rti c u l a te and caus i ng add i ti onal  a i rborne 
a c t i v i ty. The commu n i cations system shou l d be thoroughly 
c hecked out prior  to entry. The operati o n  of reactor bu i l d i ng  
purge a nd pur i f i cation  system i n  the  puri f i cation  mode to 
m i n im i ze a irborne acti v ity s hou l d  be eval u a ted , there i s  a 
pos s i bi l i ty tha t operati o n  coul d i ncrease the a i rborne acti v i ty .  

The hydrogen concentrati o n  i ns i de the Reactor Bui l d i ng s hou l d 
be a n a l yz ed . If the concentra t i o n  i s  a bove 4% , personnel 
e ntry s houl d be restr i c ted u n t i l the purge or the recombi ner 
i s  u sed to reduce the hyd rogen concentrat i o n . 

The dura t i o n  of s tay time i s  expected to be from 5 m i nutes to 
30  m i n u te s  depend i ng upon rad i a ti on l evel s .  Level s i n  excess 
of  36 rem/hour j u st i ns i de the i nner door s hou l d  be con s idered 
as too h i g h  to proceed wi th the entry program .  
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Attachment A g i ves an  outl i ne fo r the entry procedure . Thi s 
c a n  serve a s  a g u i del i ne for preparati on of the procedure.  

F .  Emergency P l a ns 

Conti ngency pl a nn i ng a n d  emergency preparedness i s  necessary 
pri or to reactor bui l d i ng entry .  Emergency p l ans must be 
d evel oped for at l east the fol l ow i ng s i tuati ons : 

1 .  Fa i l u re of Personnel Brea th i ng Apparatus 

T h i s procedure shoul d i ns truct the data acqu i s i ti on team 
to i mmedi atel y  wi thdraw from the reac tor bui l di ng �  wi th 
the unaffected member and the bac k u p  person prov i d i ng 
a s s i stance to the affected team member . 

2 .  Personal I nj ury 

Same as  i n  1 . ,  except i t  may be necessary to prov i de 
i mmedi ate a s s i stance a t  the pl ace of  occurrence , dependi ng 
on the s i tuati o n .  

3 .  Personnel Lock Seal  Fai l u re 

T h i s woul d resu l t i n  a i rborne rel ease  to the control 
b u i l d i ng whi ch does not d i rectly a ffect i n- reactor bui l di ng 
operati ons but mi g ht res u l t i n  an  upset of supervi s i on or 
commu n i ca ti ons  between the efforts of the personnel  
i ns i de and the s u p port group outs i de of  the reactor 

. bui l di ng .  

4 .  H a tch I nterl ock Mal functi on 

Mal function  o f  p ersonnel hatc h  door i nterl ocks p reventi ng 
rapi d  egress .  

5 .  Beta Gamma Vari a b i l i ty 

Extreme var i a bi l i ty of beta and s oft gamma radi ati on .  
P ersonnel s houl d wear s everal TLD ' s  i n  order to properly 
a s s es s  the worker doses a l ong wi t h  a real time s urvey 
meter to provi de the entry team w i th a conti nuous readout.  

6 .  Commu n i ca t i ons Sys tems Fai l u re 

P rocedure s houl d i nd i cate the ree ntry team shoul d wi thdraw 
bac k  to the hatch area or out of the reactor bui l d i n g  
unti l commu n i cat i ons are restored � as  l ong  a s  a v i sual  
l i nk wi th the e ntry team can  be  mai ntai ned reconnai s sance 
may conti nue . 
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7 .  L i ght i ng Fa i l ure 

A strong ba ttery- powered l i g ht shoul d be set up j ust 
i ns i de of the reactor bu i l d i ng to provi de l i ghti ng duri ng 
reconna i s sance and eg res s .  

8 .  Structura l Damage Res ul ti ng � Hazardous Cond i t i ons to 
Personnel  

V i s ual  observati on s hou l d  be made to avo i d  areas wh i c h  
may have been rendered unsafe duri ng the i nc i dent� 

9 .  Faul ty Rad i a ti o n  Mon i tors 

Di vers e ,  h i g h  l evel rad i ati on mon i tors s houl d be carr i ed 
i nto the reactor bu i l di ng by the reentry personnel . 

1 0 .  Potent i a l  P robl ems and Hazards Analys i s  

There are a n umber o f  potenti a l  probl ems and hazards that 
may be faced , not only on i n i ti al entry but a l so on 
s u bsequent entri es . A s ummary l i s t  i s  as fol l ows : 

- Expl os i ve gases 
- Oxygen defi c i ent atmos phere 
- Tox i c  gases or parti cul ate mater i a l  
- F i re 
- E l ectrocuti on 
- As p hyxi ati on due to res p i rator probl ems 
- Personal i nj ury { cuts , fal l s ,  bro ken bones , 

concus s i o n )  
- Structural fai l u re ( due  to hydrogen burn ) 
- Lack of l i g hti ng - l i g hts burned out 
- Overexpos ure due to d i rect rad i ati on 
- I nhal ati o n  overexposure 
- Personal contami nati o n  
- Unanti c i pated cri tj ca l i ty 
- Fa l l i ng o bj ects 
- Rapi d  Press u r i zati o n  

a .  Expl os i ve Gases 

There a l ready has  been a hydrogen detonat i o n . I t  
may b e  poss i bl e  that there a re sti l l  pockets of 
hydrogen l eft . In add i ti on ,  hydrogen and methan can 
be generated by rad i a t i on i nduced decompos i ti on of 
orga n i c  materi a l s .  The reactor bui l di ng shou l d not 
be entered i f  the concentrati on of expl os i ve gases 
i s  a bove 4% . P u rg i ng shoul d be used to reduce thi s 
a s  much a s  poss i bl e . Tes ti ng  of the atmosphere 
pri or to entry can veri fy thi s .  The u s e  of expl osi on 
p roof equi pment ,  anti  s parki ng equi pment and SCBA 
gear s houl d a l l evi ate thi s  probl em s houl d the bui l di ng 
not be purg ed . 
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b .  Oxygen Defi c i ent  Atmosphere 

Si nce there has al ready been a hydrogen detonat i on ,  
some of the oxygen ha s been used up i n  the combus t i on 
process . P u rg i ng the reactor bu i l d i ng before personnel 
entry s houl d  a l l ev i a te th i s  probl em but there may be 
c poss i bi l i ty that pockets of oxygen defi ci ency 
exi s t .  Thi s s hou l d  not be a probl em on i n i ti a l 
entry si nce SCBA gear s hou l d be worn due to a i rborne 
rad i oacti v i ty probl ems .  Tes t i ng of the R . B .  atmosphere 
pri or to entry wi l l  veri fy thi s .  

c .  Tox i c  Gases or P art i cu l a te Materi al 

The na ture of  damage i n  the Reactor Bu i l di ng cou l d 
have rel ea sed tox i c  gases or part i cu l ate materi a l  
i nto the reactor bui l d i ng d u e  to radi a ti on dose , the 
hydrogen detonati on effects on ma teri a l s ,  etc . SCBA 
gear s hou l d provi de necessary protecti on unti l a i r  
s ampl es are ta ken .  

d .  Fi re 

Fi re i s  an important con s i dera t i on espec i al l y  when 
the pos s i bi l i ty of damage to e l ectrical  equ i pment 
may have occurred dur i ng the postu l ated hydrogen 
detona t i on .  

e .  I nhal ati on Overexpos ure 

Personnel s ho u l d be tra i ned i n  the proper use of 
breathi ng appara tu s  and tested for proper fi t .  
Who l e body counts , both basel i ne and after reactor 
bu i l d i ng entry ,  shoul d be carri ed out to check for 
poss i bl e  i nha l at i on exposure s .  

f .  Personal Contami nation  

Severa l l ayers of  protecti ve cl oth i ng shoul d be  worn 
i ns i de of the rea ctor bui l di ng .  Personnel s hou l d be 
tra i ned i n  the proper procedures for donni ng and 
removi ng thi s cl othi ng . Decontami nati on of personnel 
s hou l d be covere d .  

g .  Unanti c i pated Cri t i ca l i ty 

Whi l e  the l i ke l i hood of acci dental cri t i ca l i ty 
rema i ns smal l ,  i n stal l ed i nstrumentati on s houl d be 
u t i l i zed  to detect and a l a rm ,  personnel shou l d 
evacuate the reactor bui l di ng a s  q u i ckly  as  poss i bl e .  
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h .  Fa l l i ng Obj ects 

Si nce there was a hydrogen detonati on , there is a 
pos s i b i l i ty that there i s  structural dama ge to 
fl oors a nd wa l l s  i n  the reactor bui l d i ng .  I n  add i tj on ,  
the a nchors for ca bl e trays , p i p i n g ,  etc . cou l d have 
been l oo sened . The sta i rways and el evator cou l d be 
damaged .  An i ns pect i on of the s tructura l i ntegri ty 
of the reactor b u i l d i ng and eq u i pment i ns i de shou l d  
be performed . Personnel shou l d b e  extremel y  cauti ous 
concern i ng l oose e q u i pment unti l the i ns pecti on i s  
compl ete . Hard hats shou l d be req u i red . C l i mbi ng 
on equi pment  s u p po rts wi l l  not be permi tted . 

i .  Rap i d  P res suri za t i on ( Expl os i on )  

Wh i l e  the l i ke l i hood o f  a rap i d  pressuri zati on of 
the rea ctor bui l d i ng is very remote , the poss i bi l i ty 
mus t  be eva l uated and prepared for due  to the poss i bi l i ty 
of hydrogen gas  or methane bei ng present . 



ATTACHMENT A 

THREE M I LE I S LAND 
UNIT  2 

REACTOR BU I LD I NG ENTRY P ROCEDURE 

A .  Prereq u i s i tes comp l eted a n d  veri f i ed by check s heet . 

B .  Sys tem/ fac i l i ty cond i ti on s  prepared for reentry .  

C .  F i na l  data eva l uati on wi th i n  reentry cri teri a .  

D .  Da ta acqu i s i ti on tas ks and pr iori ti es rev i ewed . 

E .  Commun i cati ons and l i g hti ng systems prepared for entry .  

F .  Three persons are a s sumed t o  form t h e  reentry team for the purpose 
of t h i s study ( one of whi c h  i s  hea l th phys i cs type and two fami l i a r  
wi th p l ant l ayout ) , o n e  person stand i ng  by i n  the a i r  l oc k ,  two 
i nd i v i dual s i ns i de the Reactor B u i l d i ng doi ng reconna i s sance and 
three persons acti ng as the emergency backups , outs i de the a i r l ock 
i n  the control a rea . 

G .  Open the outer hatch  door o f  the # 2  personne l ·  l oc k .  

H .  Ta ke rad i at i on s u rvey a t  the i nner bul khead of  the personnel l ock 
and take other s u rveys to be determi ned . Before the i nner door i s  
opened , beta , gamma and smear s urveys s hou l d be performed and two
way communi ca t i ons checked . 

I .  Cl ose  the outer hatch door . 

Before open i ng the i nner hatch  of the a i r  l oc k ,  the fol l owi ng 
rad i ati on/radi oacti v i ty s urveys s hou l d be made to the extent feas i bl e :  
These s urveys can be accomp l i s hed p r i o r  to the i n i ti a l  entry .  

Ai rborne Parti cu.l ates and I od i ne 

To determi ne whether or not the seal s on the i nner door a re 
l ea k i ng .  

Nobl e Gases 

Same reason a s  a bove . 

Smears 

S ame reason  as a bove . 

Gamma S urvey of I nner Door Area 

To determi ne expected gamma dos e  rates immed i a tely i ns i de of 
the a i r  l oc k  i n  order to estima te s tay times . 
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J .  Open the i nner hatc h door and immed i a te l y  ma ke a radi ati on s urvey 
i ns i de of the Reactor Bui l d i ng as descri bed herei n .  

NOTE : These s u rveys can be accomp l i s hed wi thout open i ng the 
door pri or to i n i tiati ng entry as part of the hatch suryey . 

Gamma Survey 

A gamma s urvey can ea s i l y  be performed by i nsert i ng the tel etector 
probe thro u g h  the crac ked open door to determi ne general gamma 
rad i at i on l evel s .  

Beta Survey 

A Rad-Owl wi th wi ndow open can be hel d throug h  the open door 
a t  fl oor l evel to determi ne beta l evel s .  

Expl os i ve Gas and  Oxygen 

Befo re personnel  enter the Reactor B u i l di ng ,  the exp l os i ve gas 
a nd oxygen meters shou l d be uti l i zed to determi ne what concentrati ons 
e x i s t  i n  the Reactor Bu i l di ng a tmosphere . Acceptabl e l imi ts 
must  be establ i s hed . 

Ai rborne P a rt i cu l ates and I odi ne 

Befo re p hys i ca l  entry i nto the Reactor Bu i l d i ng ,  a i rborne 
a cti v i ty s houl d be analyzed for parti cul a tes and i odi ne . Thi s  
s te p  can be performed separa te from and pri or to the i n i ti a l  
entry . 

CAUT ION : I f  rad i ati on l evel s at t h i s  poi nt exceed the maximum 
s pec i fi ed i n  the procedure , personnel s ha l l wi thdraw .• 

a nd c l ose the i nner hatch door for procedure re
eva l uati o n .  

NOTE : Al though entry may be permi tted at h i g her l evel s ,  a 
genera l gamma fiel d of  36 rem/hr* j ust i ns i de the 
i nner a i r  l ock  i s  suggested as a maximum l evel for 
re-eva l uati on of the entry procedure to reassess 
data acqui s i ti on pri ori ti es . 

*Stay time wou l d be l im i ted to 5 mi nutes at thi s  
l evel to stay bel ow the a l l owabl e q uarterly l imi ts 
a nd 8 mi nutes to stay bel ow the annual  l imi ts . 

I f  a l l of the g amma , beta , oxygen and expl o s i ve gas  readi ng s  a re 
w i t h i n p ermi s s i bl e  l evel s for personnel entry ,  then the structural 
i nteg r i ty of  the fl oor  s l a b  shoul d a l s o  be i ns pected a s  much as 
pos s i b l e .  When a l l o f  the a bove steps have sati sfactory res ul ts ,  
then actual  personnel entry i nto the Reactor B u i l di ng can commence . 

K.  Ta ke smear  s ampl es i ns i de the personnel  l ock  i nner door . 
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L .  Ma ke radi ati on s urveys . For the i n i ti a l  entry ,  i t  proba bly wi l l  
not be poss i bl e  to perform a deta i l ed survey of the enti re Reactor 
B u i l d i ng due to h i g h  rad i a t i on l evel s .  Rather , i t  wou l d be more 
important to survey the a reas needed fi rs t for cl eanup  and subsequent 
ta s k s .  I n  th i s  rega rd , the a rea around the #2 personnel a i r  l oc�� 
the e q u i pment hatc h , the s ta i rways , the el evator and  the pathways 
betwee n  s ho ul d  be of  prime i mportance . The opera t i ng  dec k ,  the 
l adder to the pol a r  crane and the pol ar crane i ts e l f are important 
but most l i kely  wi l l  have to be s urveyed l ater .  

The s urveys to be ta ken o n  the i n i ti al entry s hou l d b e  radi ation  
l evel s ,  hot  s pots , g en eral a rea and p l ateou t .  Beta p l ateout surveys 
on s u rfaces , espec i a l l y  fl oors , are important .  The smear s urveys 
s hou l d be i so topi cal l y  ana l yz ed to determi n e  whi c h  i sotopes are 
present s o  that the decontami nati on chemi cal s can be choosen appropr i a te l y .  
Al l o f  the a bove s urveys wi l l  affect the a l l owabl e personnel stay 
time s  i n  the Reactor B u i l d i ng .  Each of these s urvey duti es s houl d  
be d i v i ded u p  among the entry team. 

M.  Ma ke v i s u a l  o bservati ons of the status of the Reactor Bui l d i ng .  

N .  Make a u d i o a n d  v i s ua l  record i ngs  o f  the status o f  the Reactor 
Bui l di ng .  

0 .  Ta ke contami nati on smear s ampl es . 

CAUT I ON :  Length of  s tay i s  l imi ted by wor ker dose l i m i ts whi ch i n  
turn depend on the radi ation  l evel s exper.i enced . I n i ti a l 
heal th phys i cs g u i dance wi l l  be p rov i ded by a ti me l imi t 
w h i c h  i s  establ i shed based on a s s umed rad i a t i on l evel s .  
I f  h i g her l evel s a re encountered , the t i me of s tay must 
be reduced accord i n g l y .  Constant commu n i cati ons wi th 
a d d i ti onal  hea l th p hys i cs and superv i s i on p ersonnel 
o uts i de of  the Reactor Bui l di ng i s  nece s s a ry .  

P .  Grab sma l l s amp l es o f  l oose  ma teri a l  ( i f  a ny ) and p l a ce i n  pl astic  
bag s .  A p i ece of  g l a s s  woul d  be  especi a l l y  val ua b l e .  

Q . Return to the #2 personnel a i r  l oc k .  

R .  Cl ose  the i nner hatc h  doo r .  

S .  Purge the a i r  l oc k .  

T .  Open the oute r  hatc h  door and  exi t .  

U .  Carefu l l y  remove p rotecti ve c l oth i ng  i n  accordance wi t h  hea l th 
p hys i cs practi ces to a vo i d unnecess a ry spread of contami nati o n . 

Once entry has been made , i t  i s  i mperati ve that a conti n u o u s  s urvey be 
made  by the reentry team a n d  s ubseq uent teams who fol l ow unti l such time 
as deta i l ed rad i a t i on mappi n g  has  been performed or a fi rm determi nation  
is  made o n  method of remote decontam i nati o n . 
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: . ..TE!\1 PO H. A R Y  CHANGE" � �e_ � (:c �,,,-·.;__....-:..J'---------------------------�:::::::;;._....:::::::::;......:::._ ___ ___;:::::;::::::....,�.__,�------. 
·; A P  1 001  SI D E  1 

I 

• 
• Three Mile Island  rJuclear  Stati o n  

Figure  1 00 1  · 5 Tem po ra ry Change N otice (TC N )  TCN NO. d-- -f"' <+9s 

1. 

2. 

3. 

4. 

NO TE: I nstructions and guidel ines in AP 1 00 1  
must b e  followed when completing 
t h is form. 

- ·. - "' 

Proced u re dfDif- L/. S) 
No. 

I From TCN Log Index) 
Unit  No. :..J..L ....... �-

Date k f 1- to 
!2 GAC10 /( /.5 c1 r '-' D 11./f.. e::;u'7Jet-t 

Title I 
C ha nqe ( Include page numbers, paragraph numbers, a n d  exact wording of change.) ,... fS · "(. o t> -nE? 3- 8' c h €:<>J e. �3 rt -S" TO P-'-"17U "f.E IJ -J 

f 9 9 ,  C S--£1':::!. S". 3 .  1-t. 7 C..h'i"A5e ')-3Jt-$" � .f!C:ltD LfJ II -J 
R eason  for C h a nce: 

T.::> ;;::,.vrozfcRArC" NC.r-' Rc=o�.'o'<'l rrloPc S c..','2cJC:ta t47Vd 

R ec o m me n d e d  by ?'it .  f!-..":"C.v-
1 Date 

5. _/1;.:::;...;....;71�����'!-"7,.....,-___ /_ -lof:;;_-..:..:..l/:::-,...:!-.?.::;...t>-
SupervisOr's Signature Date 

6 .  D uration  o f  T C N  · No longer than n inety days from effective date of TCN or as in !al or (b)  below whichever occurs f irst. 

7. (a) 

(b) 

{c) 

(a) 

(b) 

TCN wil l  b e  cance l led_b..y a p rocedfl re revis ion issue d  as a resu l t  of a Proce d u re Change R e q u est to be 
su b mitted  by rg.1 · {.�rl..i--. (Submit  P C R  as s o o n  as p ossib le )  

Supervisor Submitting TCN 
T C N  is n o t  va l id  a fter 

------�lf�i l�l �i n-c�ir-c-um--st-a n-c-�--w�h�ic�h-w�i l�l -re-su�l-t �in�T�CN��be�i-�--�-n-ce�l�loo�)�-----

I s  the procedu re o n  the Nuc lear  Safety Re lated Proce du re List? (Sec. AP 1 001 - Appendix Bl 
If "Yes", c o m p l ete N uc lear Safety Evaluat ion. !Side 2 of this Forml Yes � N o  II 
Is the procedu re o n  the Environmenta l  I mp act  Procedure list? !Sec. AP 1 001 - Appendix Bl 
I f  "Yes", c o m plete Environmenta l  Eva l uat ion.  (Side 2 of this F orm) Yes 0 N o  [2t 
Does the c ha nge effect the  in te n t  of the o rig ina l  p r oce d u re? Yes 0 N o � 
NOTE: If a l l  answers are "no" t h e  change may be approved by the Shift Supervisor. If  question (c) i s  answered "yes", the change 

must be reviewed by the PO R C  and a pproval by t he Station/Unit Superintendent prior to implementation. If the answer 
to quest ion (c) is "no" the change may be approved by tv.o members of the plant management staff a t  least one of whom 
holds a senior reactor operators license on the unit affected in accordance with paragraph 3.6.4.2 of AP 1 001 .  

8. _,Review a n d  Approval 

B l o c k  {c) "yes" 

Approved 

B l ock (c) "n o" 
_ / / 

Appr oved � 1/ Ccrt7;-<- · f'-/ /; P., 1 1 sR 9: Lirl <?"�a�r� 

\ 

R eviewed 

Members 

Of  PO R C  

Sh1ft  Supervisor/Fo reman 

- ------------------------

C o n tacted 
P O R C  Members 

. A p p roved 
Un1 t  Super intende n t  

Date 

'h-1�4/f'//.;t� tJ/lL/5ir..d / Membe'rlf'lant  Mrg. Staff / A:>afe 

Reviewed 
Chairman of POR C  Date 

Date 
Approved 

Unit Super intendent Date 

----
Date 

N O T E : The block (c) "Yes" r eview a nd approval chain may be followed at a nytime. 

j 9 .  Approval 
D ate 

N O T E :  M.G .O.A.  approval required only on certain Adm in iStrative Procedures listed in  Enclosure 7 of  A P  1 001 
l� Manager .  G en era t ion  Qua l i ty Ass u ra n c e  

, _c_: ___ 

T 

__ c_N __ is __ 

ea

_

n

_

c

_

e

_

l l e

_

d 

______________________________________________________ ��t�--�----������� _ 

Sh1f t Superv1sor/Sh1 f t  F oreman 
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1 001 - 4  

"EVALUATION., 

Three Mile Island Nuclear Station  

N uclear Safety/Environmental I mpact Eva l uation 

SIDE 2 

Procedure 9-/ OL/- .. L( )[ 
Title Temp,t'ary Change Notice No. No. 

D oes the attached procedure c hange: 
• (a) i ncrease the probabil ity of occurrence or the consequences of an  a ccident o r  malfunctio n  of 

· · f ? 0 no f"":'"'V"'" eqUipment amportant to sa ety . . . . • . • • . • • • • . • . • • • • • • • • • • . • • • • • yes t...:::1 
• (b ) create the possibi l ity for a n  accident or malfunction of a different type than a ny evaluated 

previou sly in the safety a na lysis report? . . . • . • • • . • • • • • • • • . • • • • . yesD no  IT 
* {c) reduce the margin  of safety as defined in the basis for any technical specification? . • • . •  yesD n ocr--

Deta i ls of Evaluation ( E xplai n  why answers to above questions are "no··. Attach additional pages if r .. eqf:t..} ��j d�JP- � 74=- �/.;t 7&· �oT rUt-�tr � � //1, f 'JW.� r- -�-� � 7.PJ }f<c-'. J#""'D� /IM' 
tn'l 7� �x 

Evaluation By #4- j;.( b-e'--. '-· Date f: 1/ f� 
Environme ntal I mpact Eva luation 

Does the attached procedure change: 
(a) possib ly i nvolve a sign if icant  environmental impact? . . . . . • • • . • . • . . • • . . . . . . y esD no 0 

( if 3(a) is "yes", answer q u estions (b) and (c) and  fl l l  in "D etai ls o f  Evaluation" below. 
I f  "no", state why by f i l l ing in the "Details of Evaluation" b elow> . . . • . • • • . • . . • . yesD no 0 

* {b) have a sig n if ica nt adverse effect o n  the environment? . • • • • • • • • • . . • • . . • • . . . . yesD no D 
* (c) involve a sign ificant e nvironmental matter o r  q u estion  not p revio usly reviewed and  

evaluated by the  N .R .C. . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . • . . . . . . yesD no D 
D etails of Evaluation { Attach additional pages if required) 

·' 

Evaluation By ---------- DaJe -----

..«\. Unit Superintendent requests PO R C  review c:J Check if YES. 

�- Approval 

Evaluation Accbmpanying PCR 

Unit Super intendent Date 

Reviewed 

Approval 
Unit Superintendent 

�t.-OTE · The Evaluation " Accompanying a PCR" evaluation and approval chain may be followed at anytime. 

Date 
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. . . 

1 . 0 PURPOSE  

THREE M I LE I SLAND NUCL EAR STATION 
UN IT i 2  SURVE I LLANCE  PROCEDURE 2 1 04-4 . 55 

R EACTOR BU ILD I N G  ENTRY AND P RE-DECON 

21 04-4 . 55 
Revi s i on 0 

To p rovi de p ersonnel entry i nto and  exi t  from the Un i t  2 Reactor 

Bu i l d i ng for pre-decon s urve i l l ance .  Th i s  procedure wi l l  pre-empt 

exi s ti ng  procedures for Reac tor Bu i l d i ng entry and  ex i t for the 

d u ra ti on  of the pre-decon  s u rvei l l ance p ro gram . 

2 . 0  REFERENC ES 

2 . 1  Three-Mi l e  I s l and  Nucl ear Stati o n  Rad i at ion  Protecti o n  Ma nual , 

1 003 . 

2 . 2  Three M i l e  I s l and  Nucl ear Sta t i o n  Heal th P hys i cs Procedure 1 602 , 

" Ra di ati on Dos e  Ra te Surveys . "  

2 . 3  Three M i l e  I s l and  Nu cl ear Stati o n  Hea l th P hy s i cs Procedure 1 609 , 

" Loo se  Surfa ce Con tami nati on  Surveys . "  

2 . 4  Three Mi l e  I s l and  Nucl ear Sta t i o n  Heal th Phys i cs Procedure 1 61 2 , 

1 1Mo n i tori ng for Personnel Contami nati on . 1 1 

2 . 5  Three M i l e  I s l and  Nucl ear Sta t i o n  Hea l th P hys i cs Procedure 1 61 3 ,  

" Ra d i at i o n  Work Permi ts . 11 

2 . 6  Three M i l e  I s l and  Nucl ear Stat i o n  Hea l th P hys i cs Procedure 1 61 6 ,  

" Re s  p i  ra tory Pro tecti on Pro g ram. " 

2 . 7  Three M i l e  I s l and  Nucl ear Stati on  Heal th P hys i cs P ro ce du re 1 62 8 ,  

" P ro gram f o r  Med i cal  a n d  B i oassay Exarni nati ons . 11 

2 . 8  Three Mi l e  I s l and  Nucl ear Stati o n  Hea l th P hys i cs �rocedure 1 630 . 2 ,  

11 Reactor B u i l d i ng En try ( Un i t I I  On ly ) . 1 1 

2 . 0  
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2 . 9  Three Mi l e  I s l and  Nucl ea r Stati o n  Heal th Phy s i cs Procedure 1 63 2 . 2 ,  

11 Rad i a ti o n  Shutdown Surv ey ( Un i t I I  Only ) . "  

2 . 1 0  Three M i l e  I s l and  Nucl ear  Stat i o n  Heal th P hys i cs Procedure 1 630 . 2  

"Reac tor  B u i l d i ng Entry ( Un i t #2  Only ) " .  

2 . 1 1  Operati o n  and  Ma i ntenance Manual  for the Personnel Ai rl o cks for 

Three Mi l e  I s l and Nucl ear Pl ant  Uni t No . 2 ,  December ,  1 970  P DM 

Contract 1 91 42 .  

3 . 0  L I M I TATI ONS  AND PRECAUT I ONS 

3 . 1  The beta ener gy and  h i g h - range  beta dos e rate res ponse  must  be 

determi ned  for the portabl e s u rvey i ns truments to be u s ed i n  the 

s u rve i l l a n ce p ro gr ams . Th i s  requ i rement  deri v es from the h i g h  

beta - to- g amma dos e rati os  tha t  have  been obs erved i n  the Aux i l i a ry 

B u i l d i ng a nd may be  expected i n  the Rea ctor Bu i l d i ng .  

3 . 2  A res p i ra tory p rotecti on sys tem may be requ i red to provi de p rotecti o n  

from a i rborne rad i oacti ve  parti cul ates whi c h  may be encountered 

i ns i de the Rea cto r B u i l di ng .  

3 . 3  Ea ch entry s ha l l be pl anned to ensure that rad i a t i on exposu re 

l im i ts ,  a s  defi ned  i n  1 0CFR2 0 ,  Para . 20 . 1 01 , a re not exceeded . 

3 . 4  Spec i a l  l i g h ti ng  mus t  be p ro v i ded to e ntry teams i f  the Reactor 

Bui l d i ng l i g ht i n g  sys tem i s  not i n  s erv i ce .  

3 . 5  Hori zonta l  s u rfaces i n  the Reacto r  B u i l d i ng may be s l i ppery due to 

the pres ence  o f  NaOH f rom the bu i l di ng s pray i nj ecti o n  sys tem 

a c tu a t i o n  on  March 2 8 ,  1 979 . Therefore , a nti - s k i d  footwear s hou l d  

be worn . 

3 . 0  
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3 . 6  Hatchway a nd open s ta i rwel l areas must be approached wi th cauti o n . 

There may be an  a brupt i ncrease i n  the radi ati on fi e l d near these 

a reas due to decreas ed s h i el d i n g .  

3 . 7  There may be  structural damag e  i n  the Reactor  B u i l d i ng .  Avo i d  

a rea s o f  observabl e structura l dama g e .  

3 . 8 A t  t h e  conc l u s i on o f  th i s procedure , the outer a nd i nner a i r l ock  

door  sea l s s ha l l be l ea k  ra te tes ted i n  a ccordance wi th "THREE M I L E  

I SLAND NUCL EAR STATI ON UN I T  #2 SURV E I LLANCE P ROCEDURE 23 1 1 -5 

CONTA I Nt�ENT I NTEGRITY . "  

4 . 0  P REREQUI S ITES 

4 . 1 The entry team has met a l l tra i n i ng req u i rements as  qete rm i ned by 

the  Tas k  Superv i sor . 

Tas k �� 
4 . 2 The  Entry Tas k  S heet ( Attachment 1 ) , wh i c h defi nes  t h e  route to be 

ta ken and the tas ks to be accompl i shed , has been compl eted  by the 

Entry Tas k  Supervi sor .  

Ta s k�� 
4 . 3 The  RWP Requ i rements (Atta chment 3 )  have been comp l eted and  rev i ewed 

by the entry team members . A separa te form has  been c omp l eted for 

each  entry team member and  other s up port personnel who a re to wear 

p rotec t i v e  c l othi ng .  

Da te I I 
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4 . 4  The  pl a n ned  entry tas ks and  the En try Team Dos e As s es sment Sheets 

(Attachment 4 ) have  been rev i ewed by the s i te Ra d i ol o g i cal Control s 

S taff .  

4 . 5  An RWP h a s  been obta i ned i n  accordance wi th Reference 2 . 5 .  The  i n-

fo rmati o n  from Attac hments 1 ,  3 and  4 has  been i ncorporate d  to the 

RWP . 

Tas k  �CU� Date 
?;�5jto 

4 . 6  The En try Team , s upport HP ' s  and  s upport personnel  have rev i ewed 

4 . 7 

the RWP . ��� dt sl go 
Task:VlOr � Da te ' 

Each  entry team member has  recei ved a who 1 e body count i n  a ccordance 

Tas kpei"Tsor Da te 

4 . 8 Ea c h  entry team member ' s  q ua rterly exposure hi s to ry i s  up- to- date 

and  h i s a l l owabl e expos u re ( not  to exceed the quarterly l i mi ts i n  

IOCFR20 , Para . 20 . 1 01 ) has  been i ncorporated i nto the Entry Tas k  

P l a n .  

Tas k perviSo r  Date { 
4 . 9 The , Check  Sheet for Sys tems Operabi l i ty ,  Attachment 2 ,  has  been 

compl eted . 

Tas k Sup V1 s '" 

5 . 0  
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4 . 1 0  The Reacto r  Bu i l d i ng p res sure  i s  ma i nta i ned i n  a ccordance wi th Tech . 

Spec . l i mi ts a nd i s  not pos i ti v e wi th respect to the ante room . 

ID 0 ':) 

Tas �er*V+Sbr Date 

4 . 1 1  Wri tten a u thor i zati on has been obta i ned , a s  requ i red by Reference 2 . 1 , 

to a l l mv members o f  th e en try team to exceed p l ant  a dmi n i s trati v e  ex-

pos u re l i m i ts ,  i f  requ i red . 

Date 

5 . 0  PROC EDUR E 

5 . 1  En try 

5 . 1  . 1  Noti fy the s h i ft foreman/su pervi sor  that th i s  procedure i s  

about  to be executed . 

5 . 1 . 2 

5 . 1  . 3 

·' 5 . 1  . 4  

5 . 1 . 5 

Open  the outer a i rl ock  door accord i ng to Reference 2 . 1 0 .  

A s u p port HP s hal l enter th e a i rl oc k  and  perform rad i a ti on and  

con tami nati o n  s urveys i n  acco rdance w i th Reference 2 . 2  a nd 2 . 3 .  

The s u pport HP ' s  and  pers onnel s ha l l p repare the a i rl ock  for 

entry a nd exi t ,  e . g . , p l a ce conta i ners i n  the a i rl ock for 

materi a l s  to be d i s ca rded  dur i ng  ex i t  a nd i ns ta l l contami nati on  

con trol barri ers . 

The  Entry P ersonnel s ha l l enter the a i rl ock  a nd s ecure the 

· o u ter doo r .  

6 . 0  
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5 . 1  . 6 

5 . 1 . 7 
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Rotate h andwheel  for i nner door 3/4 of  a turn coun ter

c l o c kwi s e .  A l l ow pres s u re to equal i ze .  Rota te the handwhe el 

a s e cond 3/4 of  a turn , unti l the handwheel mechan i cal s top  i s  

fel t .  Open i nner doo r .  

Enter the Rea ctor Bu i l d i ng to beg i n  the s u rve i l l a nce  program . 

Cl o s e  the i nner  a i r l o c k  door . 

NOT E : I f  the door i s  not l atched a person  s ha l l rema i n  i ns i de 

the a i rl oc k  whi l e  personnel a re i ns i de the Reacto r  

Bui l di ng .  

5 . 2  Survei l l ance 

5 . 2 . 1  P roce ed to excecu te the preas s i gned  tas ks a s  des cri bed on the 

Entry Tas k Sheet ,  Attachment 1 .  The entry team and Command  

5 . 3  Exi t 

Cen ter pers onnel  s hal l obs e rve  the recom�en ded acti ons to be  

taken  i n  the event of a casua l ty cons i dered i n  Attachment 5 .  

NOT E : 

NOT E : 

At no time s ha l l any member of the entry team be ou t 

of  s i ght  of  a t  l ea s t  one other team member . 

No tas ks , o ther  tha n tho s e  descri bed on  the Entry 

Tas k Sheet ,  s ha l l  be conducted  i f  v erbal commun i cati on  

wi th the  Command Center i s  not i n  effect .  Only the 

tas k s upe rv i sor  i n  the Command Center s hal l be a u thori zed 

to approve tas ks not on  the Entry Tas k  Shee t .  

5 . 3 . 1  Not i fy the S h i ft Forema n/ Su perv i s o r  tha t the entry team i s  

about  to ex i t  the Rea ctor B u i l d i ng .  

7 . 0  
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5 . 3 . 2  

5 . 3 . 3  

5 . 3 . 4  

21 04-4 . 55 
Rev i s i  

The  e ntry team s ha 1 1  retu rn to the a i r l  ocL Open the door 

enter  the a i rl ock . C l o s e  the i nner a i r l ock  door and 

rotate the i nner door handwheel u nti l the mechan i cal  s top i s  

fel t .  

An entry team member shal l tu rn the  o uter a i rl ock  handwheel 

3/4 of a tu rn and a l l ow pres s u re to equal i ze .  After pres s u re 

has  equal i zed , the handwheel s hal l be ro tated u nti l the mecha n i cal 

s top i s f e 1 t  . 

The entry team members s hal l be ass i s ted  by s upport HP 1 s  accord

i ng to accepted HP  practi ces and pl ant procedures as  requ i red . 

NOTE : For the i n i ti al Rea ctor Bu i l d i ng entry i t  i s  s u g g es ted 

tha t the s u pport HP 1 S  referred to as  HP- 1 , HP- 2 , HP-

3 and  HP- 4 , a ss i s t  the team members a s  fol l ows : 

1 )  HP-1  s ha l l enter the a i rl o ck and a s s i s t  the team membe rs 

i n  remov i ng thei r outer  l ayer of protecti v e  cl oth i ng .  

Res pi rato ry p rotecti on s houl d be mai nta i ned d u ri ng  thi s  

operati o n  i f  pos s i b l e .  Protecti ve  cl o thi n g  s hal l be 

d i s ca rded  i n  the conta i ners prov i ded . 

2 )  After removal  of  the o u ter p ro tect ive  cl o th i n g  the entry 

team members s h a l l ex i t the a i rl oc k  i nto Anteroom. HP- 1  

- s hal l rema i n i n  the  a i rl ock . 

3 ) HP-2 a nd HP- 3 sha l l a s s i s t  the entry team i n  removi ng  

thei r rema i n i ng protecti v e  c l o th i n g , retr i ev i ng personnel  

dos i me te rs , and  s u rv ey i ng them for contami na ti on  i n  

a cco rdance  wi th Reference 2 . 4 .  I f  no contam i nati on  i s  

encountered p roceed to the d ress i ng a rea and  redres s . 

8 . 0  

FOR  U S E  I N U N IT  I I  O N LY 
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HP- 2 s ha l l enter the a i rl oc k  and  a s s i s t  HP-1 i n  removi ng 

h i s outer l ayer of  protecti ve c l othi n g . 

5 ) HP- 1 s ha l l  enter the Antero om to compl e te protecti ve 

c l othi ng removal , dos i meter retri eva l , a nd contami nati on  

s u rvey a ss i s ted by HP-3 .  I f  contami nati on i s  encountered , 

d econ HP- 1 i n  a ccordance wi th Secti on 2 . 1 4  of Attac hment 5 .  

6 )  HP- 2 and  HP-3  s ha l l then remove materi a l s  from the a i rl oc k  

i nto the Anteroom and package for transport e i ther to 

d econ or to d i s posal . 

7 )  HP- 1  and  HP-2 s ha l l  perform a l ea k  rate test  o f  the i nner  

a i rl oc k  door s ea l s i n  accordance wi th 1 1Three Mi l e  I s l and  

Nucl ear  Stati on  Un i t  #2 Survei l l ance Procedure 23 1 1 - 5 

Conta i nment I nteg ri ty 11 ( See Secti on 3 . 8 ) . I f  the i nner 

s eal s do  not meet the accepta nce cri teri a ( l ea kage  fl ow 

<2577 S CCM At 1 0  ps i g for 1 5  mi nutes ) the caul k i n g  gun  

and  cau l k i ng  compound may be  u sed to  ma ke a temporary 

door s ea l . 

HP-2  and  HP- 3 s ha l l perform a contami na t i on s u rvey of  the 

a i rl oc k .  I f  l ow l evel s of  contami nati on  a re encountered , 

d econ by wi p i ng  wi th d ry mas sol i n  to extent practi ca l , 

then secure the a i rl oc k  i n  accordance  wi th Reference 

2 .  1 0 . I f  g ro s s  l evel s of contami nati on  a re encountered , 

s ecure the a i rl oc k  i n  a ccordance wi th  Reference 2 . 1 0  

wi thout a ttempti n g  decontam i nati on . 

8 )  HP- 2 and  HP- 3 s hou l d a s s i st  each  other i n  remo v i ng the i r 

protecti ve  c l othi n g  and  exi t the a rea i n  accordance wi th  

F O R  U S E  J N ·OU N IT I I  O N LY 
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5 . 3 . 5  

Secti o n  2 . 1 4  of  Attachment 5 .  s 1 

sonnel a nd materi a l s l eavi ng the Anteroom . 

2 1 04-4 . 55 
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al  

9 )  Al l entry team members a nd s u pport HP 1 s  s ha l l rece i ve a 

whol ebody count wi th i n  24 hours o f  entry .  

P erfo rm a cti o ns a s  req u i red i n  the a i rl ock , exi t i n  a ccordance 

wi th HP req u i rements and s ecure the a i r lock  door i n  a ccorda nce 

wi th Reference 2 . 1 0 . 

5 . 4  Debr i efi ng 

5 . 4 . 1  Upon comp l eti on o f  the tas ks associ a ted wi th exi t a nd decon , 

a l l entry team members , s up port HP • s ,  and Comma nd Center 

s u p port personnel s ha l l  convene for a debri efi ng  s es s i o n . 

5 . 4 . 2  

5 . 4 . 3  

Entry team members s ha l l descri be  the i r obs erva ti ons u s i ng  

p l a n t  l ayout draw i ngs a nd the mode l . 

Res u l ts o f  a l l ra d i ati o n  su rveys wi l l  be trans posed onto pl ant  

and  equ i pment a rrangement d rawi ngs , a nd noted on the mode l . 

1 0 . 0  
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ATTACHMENT 1 - ENTRY TASK SHEET 

21 04-4 . 55 
Revi s i on 

Entry Log N umber ___ 4....__ __ _ 

Purpo s e : 

Entry Team N ames : N>. .  Bw.o CM J U) · B.el� 1 'Yv\ �!! J W (!� 
Speci  a 1 Equ i pmen t : dlJ.g I �Qro.ta.P ca� 2 0 eo ..0, Qff.d..�.·lii;aa 

1& ,' 0y.J c£:bn; Cc.trJc,£ a a (.:2) J(¢) t2o -.=< A-1(! ) !?o-13 
@\ T-e-f:£�')1) e+-e ..- e d  hosrm et-e V""SJ(4) D ler--fnJ D�t� 

� Gao) �  jY<p o-<1A ��/) TL D 5@ J TeD 1/l.U .  

P erformer i s  i nd i cated pri o r  to entry ;  recorder  i s  i n  Command  Center duri ng entry 
i f  the Command Center i s  i n  verbal commun i ca t i o n  wi th the entry team . 

2 

3 

For add i t i onal  tas ks add s u ppl emental pages . 

1 1 . 0 

Performed by Recorded  by 
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0-5  

5-7 

Enter bui ld ing , 
close inner door 

Take p ic ture (Pl)  
of a:rea around 
HPR- 2 1 1 . P lace 
experiment pack
age down in des
ignated area . 
Move t o  column 
R4 ( Ill  Airlock 
Area) with 
W.  Behrle 

Take pic tures 
PS , P6 , P 7 , 
P8 , P 9 )  

Ass is t  W. Behrle 
with debris sample 

Take pictures (PlO , 
Pll)  

Ente r  building 

Lead Benson to 
Column R4 and 
open b reakers 
1 ,  4 ,  7 and 8 .  
On l i gh t ing 
panel PDP- 3A .  
In form the 
command center 
that breakers 
are open . 

Survey and take 
sample of debris 
at top o f  open 
s t airwell 

Lead M.  Benson 
to p i cture area 
( Pll) .  Turn 
over debris 
s ampler t o  
M .  Cooper 

Enter build ing 

Remove HPR- 2 1 1  
and rep lace with 
new monitor . 
Place old monitor 
in con t ainer 

Survey area on R . B .  
floor near elevator , 
t ake gross area 
swipe with large 
wipe , resurvey area , 
take swipe ( Sl)  o f  
this are a .  Place 
gross swipe in 
bucket with radia
t ion ins trument 

Follow W .  Grif f i th 
and obt ain d eb ris 
sampler from 
W .  Behrle 

Ent e r  buildin g  

Move t o  Column Rl4 
and open breakers 
1 and 8 on ligh t ing 
panel PDP-3B and 
inform the command 
center that b reakers 
are open . Take p ic
tures (P2 , P 3 , P 4 )  
f rom column Rl4 , Rl3 
an d Rl2 looking toward 
the D-r ing . Perform 

¥rsurvey into areas 
b ef ore entering . 
Cut o f f  a plas tic tie 
f rom rack b e tween 
column Rl4 and RlS . 

Return t o  HPR- 2 1 1  and 
ass i s t  M .  Cooper 

Lead M .  Cooper to 
W. Behrle 



2 

----�1�me (M='i=n=·�) ________ =M�·�B�e=n=s=o=n-l( C�1=1 �1�)�-----W�· �B�e�h=r=l=e�(�C=h�2L) ____ �M=·�C=o�o�p=e=r�(=Cl=l�2�)�----�W=·-=G=r=if=f=i=t=h�(�C=h�l�) ______________ _ 

7-8 

8-11 

11-13 

" ·13- 15 

15-18 

18-2 2  

Pick-up darkened 
glass s ample near 
equipment hatch 
(11 1  airlock) 
Return to c losed 
s tairwell wi th 
W .  Behrle and 
take camera from 
W .  Grif fith . 
Take pictures 
(Pl2 , Pl3 , Pl4) 

Follow behind 
Cooper 

Take pictures 
(Pl5 , Pl6 , Pl7 , 
Pl8) 

Take pictures 
(Pl9 , P20 , P21)  

Take pic tures 
(P2 2 , P23 , P24)  

Take pictures 
(P25 , P26)  

When instructed 
by Command Center 
turn on lights at 
P . B .  s ta lA and 2B 
on column R4 

Assist M. Benson 
with glass sample 
Return to closed 
stairwell  

l,ead group up
stairs to El . 
347 ' 6" using 
teletector 

Perform general 
area survey using 
teletector 

Same as Griffith 

Same as Grif fith 

Same as Grif fith 

Take swipe ( S 2 )  
Take sample of  
debris on floor 
near air cooler 
by door to stairs 

Return to closed 
stairwell  

Foll ow behind 
Griffith 
Take swipe ( S3 )  
Take swipe ( S4 )  

Turn on  lights 
at PB  STA located 
behind s tairwell 

Take swipes 
( SS ,  S6) 

Take swipe ( S7 )  

Take swipe ( S8) 

Survey air cooler 
where M .  Cooper is 
to take debris sample 
and swipe 

Return to closed s tair
well and turn camera 
over to M .  Benson 

Follow behind Behrle 

Perform �survey of  
general area at  top 
of s tairs 

Survey area from 
enclosed stairwell 
toward open stairwell 
following s outhern c ir
cumference o f  reactor 
building , 

I I  

I I  



_____ T_.f.�e Q�_i_n_. �) ________ M�. __ B_en __ so_n __ (�C_h�l�.) _______ W�. _B_e_h_r_l_e�(�C_h __ 2�) ________ M�.-�C_o_op�e_r __ (�C�h __ 2�) _______ w __ . _G_r_i_f_f_i_t_h�(_C_h_l_)�-------------

22-28 

28-32 

32-35 

35-37 

37-40 

Take pictures 
as required 

Take pictures 
(P2 7 , P28 , P29 , 
P30 , P31  

Take pictures 
(P32 , P33 , P34 , 
P35 , P36)  

Return to enclosed 
stairwell  and pro
ceed to El . 305 ' 

Return to airlock 
area and p ick up 
experiment package 
( remove antiskids 
before entering 
airlock) 
Close inner air
lock door 

Exit  airlock 
after removing 
booties 

Teletec tor survey 
toward reactor 
head around fuel 
handling bridge 
into fuel pool 

Same as Griff ith 

Same as Benson 

Same as Griff ith 

(Remove antiskids 
before entering 
airlock) 
Bag experiments , 
swipes  and items 
picked up . 

Same as Benson 

Take swipes ( S 9 , 
SlO)  

Take swipe ( Sll)  

Take swipes ( Sl3 , 
Sl4)  

Same as Benson 

Return to airlock 
area and pick up 
radiation ins t .  
(Remove antiskids 
before entering 
airlock) 
Same as Behrle 

Pass experiments , 
swipes and items 
picked up to HP ' s .  

Same as Benson 

Perform survey along 
south wall of the 
wes t  D-ring (pres
surizer) toward 0° 

centerline of reactor 
bu ilding 

l$ survey over core flood 
tank & removable grating J/'t survey area between D-rings 
where Behrle will stand to 
survey head area 

Survey east side of  El . 3 4 7 ' -6"  
working north toward fuel trans
fer canal and north core flood 
tank 

Same as Benson 

Return to  airlock area , pick 
up painted steel plate at column 
R15 with Behrle (Remove ant i
skids before entering airlock) 
Same as Behrle 

Same as Benson 
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AiTACHMENT 2 - SYSiEt"S OPERAB I LI TY CHECK SHEET 

2 1 04-4 . 55 
Revi s i on 1 

Page  --1.-. o f  

T h e  fol l owi ng  systems , i f  requ i red , s ha l l b e  ver i f i ed opera t i onal  p r i o r  to Reac tor 
Bu i l d i ng entry a nd p re-decon surve i l l a nce . 

Sys tem 

1 .  Commu n i cat i on  

2 .  L i g ht i ng 

3 .  Resp i ratory Protecti on 

4 .  Dos i metry 

5 .  Portabl e I n s trumentati o n  

6 .  V i deo 

7 .  P hotog ra ph i c  

8 .  A i rl oc k ,  Co ntami nati o n  Contro l  Area and 
An teroom Command  Center Mon i tors 

9 .  Vent i l ation  ( Command 
Center to Anteroom ) 

Chec ked by 

· ·� 

. 1 2 . 0  
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ATTACHMENT 3 - RWP REQU IREMENTS 

Entry Log No . : __ _...._4 __ 

Team Member 

Protecti ve C l oth i ng :  

Arti c l e 1 s t L ayer 

Covera l l s  

Footwear 

Hands  

Head 

Res p i ratory Protection  Requ i rement :  

Personnel  Dos i me ters 

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

1 0 .  

1 1 .  

Locati on  

2 1 04-4 . 55 
Rev i s i on 

Page _ of --� 

( a ttach as suppl ement to RWP ) 

2nd  Layer 

Type 

3rd Layer 4 th Layer 

I denti fi cati on 
Number 

F O R  U S E  I N  10N IT I I  O N LY 



TEAM MEMBER NAME : N\, L .  5� ·W .H � '\.-\.) Q,� }'Y) � 
Who l e Body 

Head 
,, c.!) nds 

!:lle t  

Gin 

E s t i mate 

�n terna l : 
Cr i t i c a l  Organ 

z 
a= 
z --
--1 ��--

I sotope 

llCi  

Do s e  

Ac tua l E s t i ma te Actual E s t i ma te Actual Estima te 

� -- 5't)�;).f)mR o- 5�) � ""R f)-s- f!  �000\1 ) 
\?-1  d2.) 300 fhte. - IR) .:?l-151lnlt 

d' I:. /loO tm� 
o-loe.) 3?011-t R. &1o�) 3so t>-tR �0'\ C tP -s-a> R._erJ7 ( 0-(Dtf.. r) 

�proved : Ma nager , Rad i a t i on Protec t i on 

z �ased upon whol e body/bioassay resul ts 

1 4 . 0  
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TEAM MEMBE R  NAME : 

Who l e Body 

Head 
1 1  C!J nd s 

l:ftet 

lsk i n  

E s ti ma te 

�n terna l : 
Cr i ti c a l  Orga n 

z I so tope 

c pCi 

z Do se 
-

t 

Ac tua.l 

d'proved : Ma nager , Ra d i a t i on Pro tec t i o n  

z I 

�a sed upon who l e body/ b i o a ss ay resul ts  

D c '( 0  n 
E s ti ma te Es t i ma te Actua l 

\ 
0 

1 4 . 0  

Es tima te 
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1 . 0 PURPOSE 

ATTACHMENT 5 

THREE M I L E  I S LAND NUCLEAR STATI ON 
UN IT  #2 ENTRY TEAM CASUALTY CONS I DERATI ONS 
FOR I N I T IAL ENTRY I NTO THE  REACTOR BU I LD I NG 

21 04-4 . 55 
Rev i 

The purpo s e  of  thi s document i s  to eval uate the potenti a l  hazards 

a s s oc i ated wi th  the post acci dent entry i nto the Three Mi l e  I s l and  

Uni t 2 Reactor  Bu i l d i ng a nd to  recommend acti ons to  be  ta ken to 

prevent , correct,  m i n i mi ze o r  mi ti gate the conseq uences o f  these 

haza rds .  

2 . 0 CASUALTY CONS I DERAT I ONS  

2 . 1  P res ence o f  Hazardous Atmosphere 

2 . 1 .  1 Haza rd  Descri pti on  

Reactor Bui l d i ng a i r  sampl e a na l ys i s  i nd i cates that the  a tmosphere 

may conta i n rad i oacti ve a i rborne parti cu l ates whi ch creates 

the poss i bi l i ty of  perso nnel  contami na ti o n .  

2 .  1 . 2  P rotecti ve  Precauti ons 

2 . 1 . 2 . 1 Eq u i pment 

Entry team members wi l l  uti l i ze resp i ratory protecti on and  

wear protecti ve  c l othi ng  i n  accordance wi th HP requ i rements . 

The detai l s  of the resp i rato ry protecti on  a re g i ven  i n  2 . 2 .  

The deta i l s  of protecti v e  c l o thi ng a re g i ven i n  2 . 1 4 . 

2 . 1 . 2 . 2  Operati ng Procedure 

Entry team members wi 1 1  fo 1 1  0\'>' p rocedures for protecti on  from 

-.the haza rdous a tmosphere . The operat i n g  procecJ.ures for the 

resp i ra to ry pro tecti on a re g i ven  i n  2 . 2 .  The operati ng  procedures 

for the protecti ve  c l oth i ng a re g i ven in 2 . 1 4 .  

F O R  U S E  I N1 5lJ N IT I I  O N LY 
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2 . 2  Brea th i na  A i r  Sys tem Fa i l u re 

2 . 2 . 1  Haz a rd Descri pti on  

2 . 2 . 2  

2 . 2 .  2 . 1  

B re a th i ng a i r  sys tem mal functi on  may cause  brea th i ng  d i ff i cu l t i es , 

a s p hyx i at i o n  o r  i nterna l  radi ati o n  contami nati on .  Th i s  h a za rd 

exi s ts due  to the pos s i b i l i ty of  brea th i ng g ear fa i l u re i n  the 

p re s ence of  Rea cto r  B u i l d i ng a tmos p here des cri bed i n  2 . 1  o f  

thi s a tta chment .  

P ro tecti v e  Precauti ons 

Equ i pment 

The entry team members wi l l  u ti l i ze res pi ra tory p ro tecti on i n  

accordance wi th HP requ i rements . 

2 . 2 . 2 . 2  Ope ra ti ng Procedu re 

Entry members s hal l be  tra i ned i n  the sa fe opera ti on  and ma i n-

tenance of the requ i red brea thi ng a pparatus . I ncl u ded i n  thi s 

tra i n i ng wi l l  be the u se  of s el f conta i ned brea th i ng  appara tus 

a nd i ts bu i l t  i n  safety fea tures , whi ch i nc l ude : 

a .  An a l a rm to i ndi ca te s erv i ce l i fe rema i n i ng .  

b .  A bypas s  val ve  to a l l ow manua l  reg u l a t i o n  of  the oxygen  

or  a i r  f l ow i n  the  event  o f  the fa i l ure  of  the a utoma ti c 

regu l a to r .  The val ve i s  o pened and  cl o sed a s  req u i red to 

ma i nta i n  a breathabl e a i r  mi xtu re . 

c .  A pres s u re g aug e  to i nd i cate s ervi ce l i fe rema i n i ng .  

I f  a team member 1 s  breath i n g  appa ra tus  compl etely fai l s ,  the  

\ team member  s h a l l i mmed i a tely  remove h i s fa ce -mas k  and exi t 

the Reactor Bu i l d i ng .  The Command Center s ha l l  be noti fi ed  

a nd a l l  team members s ha l l ex i t the Reacto r  Bu i l d i ng .  

1 6 . 0 
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2 . 3  Pres ence  o f  El ectri cal Hazard 

2 . 3 . 1  Hazard Descr i pti o n  

2 . 3 . 2  

2 . 3 . 2 . 1  

An el ectr i cal  s hock  h a za rd may exi s t  due to the u nknown condi ti o n  

o f  el ectr i ca l  equ i pment a nd the p res ence o f  pos s i bl e  h i ghly 

conducti ve  so l uti ons  wi th i n  the  Reactor Bu i l d i ng .  

P ro tecti v e  Precau ti ons  

Equ i pment 

No p rotecti ve  equ i pment s peci fi c to th i s  hazard i s  requ i red . 

2 . 3 . 2 . 2  Operati ng Procedure 

Entry team members s ha l l avoi d a l l l oo se  wi re and  a l l el ectri cal  

equ i pment .  They s hal l not  attempt to a cti vate a ny el ectr i cal 

equ i pment . I f  poss i bl e ,  wet . l ocati ons shou l d  be avoi ded . 

2 . 4  Rap i d  Reactor  Bu i l d i ng Pressur i za t ion  

2 . 4 . 1  Hazard Descri pti o n  

2 . 4 . 2  

2 . 4 . 2 . 1  

2 . 4 . 2 . 2  �. 

Rap i d p re s s ur i zati o n  may i nd i cate the o ccurrence o r  threa t of  

a maj or mal fu ncti o n  wi thi n the  Reactor  Bu i l d i ng whi ch cou l d be  

i nj u ri ous to  the  entry team members . 

Pro tect i v e  Precauti o ns 

Equ i pment 

Rea ctor  B u i l d i ng pressure  i nd i cati ng recorder  on  Panel 3 

the  Con trol Room . 

Hei s e  gauge  T . V .  mon i to r  i n  Control Room whi ch i nd i cates 

Reactor  B u i l d i ng p res s u re .  

Operati ng P ro cedure ' 

i n  

Symp toms o f  a ctua l  o r  potenti a l  rap i d  o r  exces s i v e  conta i nment 

pres s ur i zati o n  a re as fol l ows : 
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a .  Press ure i ncrea ses on  Reactor Bui l d i ng press ure i nd i cat i ng 

recorder on Panel · 3 by g reater than 0 . 2 p s i  whi l e  personnel 

a re i ns i de  conta i nment. 

b .  P re s sure i ncrea ses o n  Hei se  gauge  by greater than 0 . 2  

p s i  whi l e  personnel a re i ns i de contai nment .  

c .  A feel i ng o f  i ntense pressure a nd/or a r i n g i n g  noi s e  

experi enced  by t h e  eardrums of personnel i ns i d e  the 

Reactor B u i l di ng .  

d .  A substant i a l  breac h  of Reactor Coo l a nt Sys tem pressu re 

boundary a s  v i sua l l y  detected by personnel i ns i de the 

Reactor B u i l d i ng or as detected by Control Room opera tors . 

I f  symptoms are observed by the Contro l Room operator , the 

S h i ft Fo reman/ Superv i sor s ha l l i mmed i ately not i fy the Command  

Center .  The Command  Center shal l d i rect the  entry team to 

evacuate the Reactor Bu i l di ng .  

I f  symptoms a re observed by a ny member of  the entry team he 

s ha l l noti fy the Command  Center .  The  Command  Center s ha l l 

then noti fy a l l members of  the entry team and  i ns truct them a s  

to  the i r a ppropri a te acti o n .  T h e  Command Center  s ha l l then 

n o ti fy the S h i ft Foreman/Supervi sor of the acti o n  bei n g  ta ken . 

2 . 5 S l i ppery Fl oor Cond i t i on s  

2 . 5 . 1  Hazard Desc r i pt i ons  

The f l oor i ns i de the Reactor Bu i l d i ng may be  s l i ppery due to 

water a nd c h emi c a l  sol ut i ons  on the s u rfaces . 'Th i s c ou l d 

cause  fa l l s  res u l ti n g  i n  poss i bl e  i nj u ry to e ntry team members . 
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2 . 5 . 2  P ro tect ive  Precau ti ons  

2 . 5 . 2 . 1  Equ i pment 

Al l entry team members s hal l wear non- s ki d  footwear .  

2 . 5 . 2 . 2  Ope rati n g  P ro cedure 

Extreme cau ti o n  s houl d be exerc i s ed when approach i ng fl oor 

areas that appears to be wet .  Shou l d s l i ppery cond i ti ons  be  

encou ntered o r  if  any team member fal l s ,  i mmed i a tely noti fy 

the Command Center  for appropri ate acti on . 

2 . 6  Structu ra l  Damage Ha za rd 

2 . 6 . 1  Hazard Descr i pt ion  

2 . 6 . 2  

2 . 6 . 2 . 1  

I t  i s  pos s i bl e  that  s tructural  damage  to the Rea ctor  Bui l d i ng 

has  o ccurred . Any vi s i bl e change i n  confi g urati on  of  s tru ctu res , 

p i p i ng , components or  equ i pment i ncl ud i ng  col or changes sha l l 

be defi ned as  s tructu ral dama ge .  S tructural damage i ndi cates 

the potenti al  for fal l i ng debr i s  or wea kened fl oors wh i ch 

cou l d  resu l t i n  i nj ury to e ntry team members .  

Pro tecti v e  Precauti ons  

Equ i pment 

No protecti ve equ i pment s pec i f i c to th i s  ha zard i s  requ i red . 

2 . 6 . 2 . 2  Opera ti ng Pro c edure 

Shou l d s tru ctural damag e  be  encountered , the entry team sha l l 

i mmed i ately d es c r i be i ts extent a nd natu re to the Command 

Cen te r ,  obtai n p i ctures i f  pos s i bl e  a nd avo i d ,the a rea . The 

Comma nd Cente r  s hal l dete rmi ne s ubsequent a cti ons to be taken . 
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2 . 7  L i ghti no Sys tem Fa i l ure 

2 . 7 . 1  Hazard Descri pti o n  

2 . 7 . 2  

2 . 7 . 2 . 1  

The Rea ctor B u i l d i ng L i ght i ng Sys tem w i l l  not  be operated 

dur i ng i n i ti a l  entry .  The entry team members wi l l  u se  battery 

opera ted l i gh ti ng d ev i ces . Ma l functi o n  of these dev i ces 

presents a ha zardous condi t i o n ,  therefore , p rocedural con-

s trai nts wi l l  be u s ed to ens u re s afety .  

P ro tecti ve  Precauti ons  

Equ i pment  

Each  en try team member wi l l  carry a mi ner ' s  l i gh t  a tta ched to 

h i s  s u i t hood as  a pri mary l i g h t  sourc e .  Each  member wi l l  

a l s o  ca rry a back-up  l i gh t  taped to h i s s u i t to be  used  i f  the 

pri ma ry l i g ht  fai l s .  

I n  a dd i ti on , upon entry , a beacon l i g h t  wi l l  be pl a ced near 

the a i rl oc k  to prov i d e  aux i l i ary l i ght i ng . 

2 . 7 . 2 . 2 Opera ti ng Procedure 

The entry team wi l l  have  i ndependent l i g ht s ources a s  i nd i ca ted 

i n  2 . 7 . 2 . 1 . 

Fai l u re of a ny one  of  the l i gh t  s ou rces wi l l  not a bort the 

entry .  However , the Comman d  Center s ha l l  be noti f i ed i mmedi ately .  

Fa i l u re o f  any two ( 2 )  o f  the  l i g ht  s ou rces s hal l cons ti tute 

a cond i ti on  for i mmed i a te ex i t by a l l team members from the 

Reactor B u i l d i ng .  

2 . 8  Comm'u n i ca ti o n  Sys tem Fa i l u re 

2 . 8 . 1  Hazard Descri pti o n  

Al l e n try team members wi l l  b e  i n  d i rect communi ca ti on wi th 

each  o ther and the Command C enter . Loss  of commu ni ca t i o n  i s  a 

0 20 . 0  
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potenti a l  hazard becaus e  the Comman d  Center wou l d  be u nabl e to 

ass i s t team members i n  the event of  u nfores een probl ems or 

d i ff i cu l t i es . I n  a dd i t ion  entry team members wou l d not be 

abl e to cal l o n  each other for as s i s tance . 

Pro tecti ve  Precau ti o ns 

Equ i pment 

Each en try team member sha l l wear a crani a l  transcei ver con nect-

ed  to a bel t moun ted wal ki e - ta l ki e .  The wal k i e- ta l k i es commu n i -

cate wi th the Comma nd Center v i a  a two channel  (prima ry a nd 

back-up ) radi o l i nk .  Th i s  sys tem permi ts s i mul taneous commu n i ca-

t i o n  among  the team members a nd the Command Cente r .  Fa i l ure 

of  one  commun i cat i o n  channel  w i l l  req u i re a l l entry team 

membe rs to swi tch to the back-up  c hannel , i f  poss i bl e .  If  

thi s is  not poss i b l e  the entry team s ha l l ex i t the Rea ctor 

Bu i l d i ng i mmedi atel y .  

2 . 8 . 2 . 2  Opera ti ng  Pro cedure 

The Comma nd Cente r  sha l l ver i fy communi ca ti on sys tem operab i l i ty 

. by v o i ce  contact wi th each team member at  l east once every 

three mi nutes . 

I f  a commu n i cati o n  channel  fa i l s ,  team members s h a l l swi tch to 

the back- u p  channel , i f  pos s i bl e .  

I f  the back-up  channel  fa i l s  o r  i s  i noperab l e the enti re e ntry 

team s h al l i mmed i a te ly  exi t the Reactor  Bu i l d i ng .  

2 . 9  Ai rloc k  Door- to- Door I nterl o c k  Haza rd 

2 . 9 . 1  Hazard Des cri pti o n  

Capabi l i ty to enter  t h e  Reactor B u i l d i ng from the a tmos phere 

s i d e  mus t  be ma i nta i ned  throughout the entry to ensure  safety 

of  the entry team members . 
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Under  certa i n c i rcums tances thi s capabi l i ty cou l d be l os t  i f  

the normal d oor- to-door i nterl ock mechan i sm i s  l eft i n  force . 

Pro te cti v e  Precau t i ons  

Equ i pment 

No s pec i a l equi pment wi l l  be u sed to mi ti g a te thi s hazard . 

2 . 9 . 2 . 2  Operati ng Procedure 

Duri n g  th e entry , the i nner door wi l l  b e  cl osed  but unl a tched . 

Wh i l e  the i nner door i s  un l atched a person s hal l be s ta ti o ned 

i ns i de th e a i rl oc k  to o perate the a i rl o ck  doors i n  the event 

of an emergency req u i ri ng personnel access to the Reac tor  

Bu i l d i ng .  

2 . 1 0  Ai rl ock  I nner Door Seal  Fa i l ure 

2 . 1 0 . 1  Hazard Des cri pti o n  

Shoul d the i nner a i rl oc k  door s eal  fa i l , doub l e  i sol ati on of 

the Rea ctor  Bu i l d i ng wou l d be v i ol a ted wi th the poss i bl e  l oss  

of a bi l i ty to  mai nta i n  Reacto r  Bu i l d i ng negati ve  pres s ure . 

Thi s wou l d i ncrease the l i kel i hood of u ncontrol l ed l eaka g e .  

2 . 1 0 . 2  Pro tecti v e  Precaut i ons  

, 2 . 1 0 . 2 . 1  Equ i pment 

To make a temporary s ea l , l i nt free rag s , a cau l k i ng  gun and  

cau l k i n g  compound , a nd  d u ct tape wi l l  be  pl a c ed i n  the a i r lock  

d ur i ng the  entry .  

2 . 1 0 . 2 . 2  Ope rati n g  Procedure 

I f ,  u pon  exi t f rom the Reacto r  Bui l di ng ,  the a i rl ock- to-

a nteroom pres s u re d i f ferenti a l  cannot be equa l i zed the i nner 

a i rl oc k  door sea l s may be  l ea ki ng . The e ntry team wi l l  c l ean 

the a rea around  the i nn e r  door j amb and  apply duct tape to 
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The team wi l l  then exi t the a i rl oc k .  

O n  a future e ntry the i nner a i rl ock  door wi l l  b e  s eal ed  and 

tes ted . 

2 . 1 1  Ai r l ock  Door  Jammi ng 

2 . 1 1 . 1  Hazard Descri pti on  

A i r l ock  door j ammi ng  cou l d del ay o r  prevent en try team members 

from ex i ti ng the Reacto r  Bu i l d i ng .  

2 . 1 1 . 2  Pro tecti ve  Precauti ons 

2 . 1 1 . 2 . 1  Equ i pment 

No s pec ia l  equ i pment i s  req u i red . 

2 . 1 1 . 2 . 2  Ope rati ng  Procedure 

The i nner door wi l l  not be  l a tched dur i ng the entry as descri bed 

i n  Secti on  2 . 9 . 2 . 2 . 

2 . 1 2  Tel emete red and Al a rmi ng Dos i metry Sys tem Ma l funct ion  

2 . 1 2 . 1  Haz a rd Descri pti on  

Parti al or  total fa i l u re of the  tel emetered and  or  a l a rmi n g  

dos i metry req u i red by the RvJP for the- entry team wou l d  i mpa i r 

the capabi l i ty to d etermi ne the i r  total dos e .  However , total 

dos e wi l l  conti nuous ly  be d etermi ned by the Command Center  

from s urvey readi ngs . 

2 . 1 2 . 1 . 2  Pro tecti v e  Precau ti ons 

2 . 1 2 . 2 . 1  Equ i pment 

The tel emetered dos i metry sys tem cons i s ts of a base s tati o n  

capabl e of rece i v i ng s i gna l s from f ive  i nd i v i dua l  dos i me ter/

tra nsmi tter u n i ts .  I f  req u i red by the RWP dos i meter/ transmi tter 

un i ts may be worn by the entry team members . 
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Dos e i s  measured and  transmi tted to the bas e  s ta ti on  i n  l mR 

recei ves the l mR i ncrement pul s es , i ntegrates them a nd d i s pl ays 

the total dos e for each dos i meter/transmi tter . 

I f  req ui red , each entry team member s ha l l wear a t  l east  one  

dos i meter/ transmi tter uni t .  

I n  a dd i ti on to the tel emete red  dos i metry , each entry team mem

ber  may be req u i red to carry a se l f read i ng ,  d i g i tal  dosi meter , 

equ i pped wi th L ED d i s pl ay a nd audi b l e a l a rm .  

2 . 1 2 . 2 . 2  Opera ti ng  P ro cedure 

The entry team shal l no ti fy the command center i f  fa i l ure of 

a ny d os i meter occurs . The fa i l ure of tel eme tered dosi metry 

s ha l l  not precl ude the entry from conti nui ng . The Command 

Cen ter s hal l de termi ne the need for exi t from the Rea ctor  

B u i l d i ng .  The  entry team members s houl d exi t the  Reactor 

Bu i l d i ng based on  the fol l owi ng  mi n i ma l  g u i del i nes : 

1 .  I f  both s e l f  read i ng  dos i meters fa i l  o n  a team member .  

2 .  I f  a ny s el f  rea d i n g  d i g i tal  dos i meter reaches i ts a l a rm 

! s e t  poi n t .  

3 .  I f  a ny team member reaches the dose  l i m i t for ti me i nto 

the entry as d etermi ned  by the Command Center . 

2 . 1 3  Hand Hel d Survey I ns trument Ma l fu ncti o n  

2 . 1 3 . 1  Haz a rd Descri pti on  

·. Mal functi on o f  hand hel d rad i ati o n  s urvey i ns trumen tati on may 

res ul t i n  ove rexposure of entry team members . 

24 . 0  

F O R  U S E  � �� U N IT  I I  O N LY 



2 . 1 3 . 2  

2 . 1 3 . 2 . 1  

Protecti ve  Precauti ons  

Equ i pment 

2 1 04-4 . 55 
Revi s i on 2 

Mul t i p l e  s urvey i ns truments wi l l  be used by the entry team . 

Thi s wi l l  prov i de red undant capabi l i ti es i n  the event of  

i nstrument fai l ure . 

2 .  1 3 . 2 . 2 Operati ng  Procedure 

Members of the entry team s ha l l carry hand hel d beta/gamma 

rad i ati on  detectors . At l east  one member s hal l carry a n  

extendabl e probe detector (Tel etector ) . 

Before enteri n g  a new a rea , the entry team s ha l l s u rvey i t  

wi th the extendabl e probe rad i at i on detector , a nd upon enter i n g ,  

entry team members s ha l l s urvey for S-y ra d i at i on . The entry 

team s ha l l rel ay radi ati on  read i ng s  to the Command Center for 

i nterpretati on . The Command Center s hal l ens ure that no team 

me�ber wi l l  exceed dose  l i mi ts . -

Shou l d a ny hand hel d rad i ati on  survey i nstrument fa i l  the 

entry team s ha l l i mmed i ately noti fy the Command Center a nd 

retur n  to the a i rl oc k  for further i nstructi ons . 

2 . 1 4  Ra d i a ti on Contami na t i on a nd Overexposure 

2 .  1 4 . 1  Haza rd Descri pti o n  

Despi te a l l preca uti o ns , t h e  poss i b i l i ty exi s ts t ha t  entry 

team members may be overexposed  o r  contami na ted  duri ng  the 

entry .  Overexpos ure \'li l l  be defi ned  as  g i ven i n  Reference 

? . 1 ,  "Three Mi l e  I s l a nd Nucl ear  Stati on  Rad i ation P rotecti on  

Ma nua l . "  Contami nati on  wi l l  be  defi ned a s  g i ven i n  Reference 

2 . 4 , " 11on i tori ng  for Personnel  Contami nati o n . " 
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Entry team members wi l l  be prov i ded wi th mul ti pl e  l evel s o f  

p ro tecti v e  equ i pment to p revent overexposure a s  requ i red by 

the RWP . T h i s may i nc l u d e :  

a .  Sel f conta i ned brea thi ng apparatus a s  deta i l ed i n  2 . 2 .  

b .  Tel emetered and Al a rmi ng Dos i metry a s  deta i l ed i n  2 . 1 2 . 

c .  Hand h el d s urv ey i ns truments . a s  deta i l ed i n  2 . 1 3 .  

d .  Protec ti ve  C l o th i ng as deta i l ed i n  Attac hment 3 .  

2 . 1 4 . 2 . 2  Opera ti ng P ro cedure 

Shoul d overexposu re o r  contami nati on  be s u s pected ( e . g .  l os s  

o f  s u i t  i nteg r i ty )  o r  ver i f i ed du ri ng the entry ,  a l l team 

members s ha l l i mmedi a te ly  retu rn to Personnel  Ai rl oc k  No . 2 

and  ex i t  the Reacto r  Bu i l d i ng .  

After ex i ti ng the Rea ctor B u i l d i ng ,  the extent o f  overexposure 

o r  contami nati o n  wi l l  be eval uated u s i ng the tel emeteri ng 

dos i metry ,  s e l f rea d i ng dos i metry ,  TLD and f i l m  badg e ,  who l e 

body counts and  b i oas s ay as a ppropri ate .  

I f  contami nat i o n  or  overexposu re i s  found to ex i s t ,  the affected 

team membe r  wi l l  be decontami nated or treated i n  a ccordance 

wi th  s tandard HP practi ces . 

NOT E : I f  g ro s s  l evel s of  contami nat i on a re encountered , 

perform the fol l owi ng : 

a .  Ref i t the i nd i v i dua l  wi th a s urgeon ' s  cap and  
' 

res p i rato ry mas k  w i th a parti cu l a te f i l ter . I f  

the fac i a l  a rea i s  contami na ted , d econ the 

fac i a l  a rea only to the extent pos s i bl e  before 

refi tti ng  mas k .  
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b .  Dress the I nd i v i dua l  i n  pape r covera l l s ,  rubber 

s u rg eo n ' s  g l oves and booti es . 

c .  Proceed to d econ a rea  and  decon i n  accordance 

wi th Radi ol og i ca l  Contro l s req u i rements . 

d .  I n sti tu te b i oassay program i n  a ccordance wi th 

Reference 2 . 7 .  

S ho u l d routi ne  decontami nati on  and  trea tment procedures prove 

to be i neffecti ve  the Rad i a ti on Med i ca l  Con su l tant  wi l l  deter-

mi ne  the appropri a te course  of acti o n . 

2 . 1 5  Unanti c i pated Cri ti cal i ty 

2 . 1 5 . 1  Hazard Descri pti on  

Una nti c i pated  cri ti ca l i ty may caus e  h i g h  rad i ati on  f i e l ds . 

2 . 1 5 . 2  Pro tecti v e  Precauti ons  

2 . 1 5 . 2 . 1  Equ i pment 

Sou rce ra nge channel N I - l  on  Panel  4 i n  the Control Room . 

Rea ctor  coo l ant  hot l eg temperatu re , Th a  and  Thb ,  read out  o n  

c ompu ter po i nts 390 and  391  respect i v e l y .  

2 . 1 5 . 2 . 2  Operati ng  Procedure 

Symp toms of  u nanti c i pated c ri ti ca l i ty a re as fol l ows : 

a .  Source range channel  N I - l  on  Panel  4 i n  the Control Room 

i nd i ca tes  greater than or equa l to 5 counts per s econ d . 

b .  The Rea c to r  Coo l a n t  Sys tem hot  l eg temperature ( Tha  o r  

Th b ) i nc reas i ng by more than 1 0° F i n  f i v e  mi nutes o r  

l es s . 

c .  A s u dden  i ncreas e  i n  rad i ati o n  moni tor read i ngs  encountered 

by the entry team tha t cannot be expl a i ned by " hot  s pot"  

general  a rea rad i a ti on l ev el i ncreases . 

27 . 0  

F O R  U S E  I N  U N I T I I  O N LY 



' I - · · - - - I I .._ - 1 ,; 1 1 I I  '-' 1 "1i r.... l 
c 

• 

2 1 04-4 . 55 
Rev i s  on 2 

.I f symptoms a re obs erved  by the Control Room operator , the 

Sh i ft  Foreman/Superv i sor  s ha l l i mmedi a tely noti fy the Command 

Cente r . The Comman d  Center s ha l l  d i rect the entry team to 

eva cu a te the Reac to r  Bu i l d i ng .  The Comma nd Center sha l l then  

noti fy the  Sh i f t Foreman/ Superv i s o r  of the a cti on bei ng taken . 

I f  symp toms a re obs erved by a ny member of the entry team h e  

s h a l l noti fy t h e  Command  Center . The Command Center s hal l 

then noti fy a l l members of  the entry team and i ns truct them as 

to thei r appropri a te acti on . 

2 . 1 6  Phys i cal  I nj ury Hazard 

2 . 1 6 . 1  Hazard Des cr i pti o n  

Phy s i cal  i nj u ri es whi ch  wou l d  i mpa i r  t h e  entry team from 

exi t i n g  the Reactor B u i l d i ng o r  i ncreas e  thei r poten ti a l  for 

i n ternal rad i a t i o n  contami nati on  or overexposure a re cons i dered 

haza rdous . 

2 . 1 6 . 2  P ro tect i ve  Precauti ons 

2 . 1 6 . 2 . 1  Equ i pment 

Al l normal pl ant  equ i pmen t ,  s afety sys tems and spec i a l  entry 

equ i pment  des cr i bed i n  prev i ou s  s ecti ons of th i s  a ttachment 

s ha l l be u s ed to prevent  phys i cal i nj u r i es . 

2 . 1 6 . 2 . 2  Opera ti ng  P ro cedure 

I n  the  event  of phy s i ca l  i nj u ry to an  entry team member , the 

Comma nd C en ter sha l l be  noti f i ed i mmed i atel y .  The Command 

Cente r , i n  conj uncti on  wi th med i cal  personnel , s ha l l determi ne 

i f  entry team exi t from the Rea c to r  B u i l d i ng i s  requi red . 

I f  the  i nj u ry i s  mi nor and  Rea c to r  B u i l d i ng exi t i s  requ i red , 

a n  HP s ha l l mon i tor the i nj u red entry team member as ha  exi ts . 
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Med i ca l  personnel outs i de the a i rl ock  s ha l l treat the i nj u ry 

after the HP  has comp l e ted the necessary decontami nati o n .  

I f  the i nj u ry i s  maj o r , the Command Center sha l l ei ther i ns truct 

the o ther team members to ass i s t  the i nj ured member or  i ns truct 

the back- up team to enter the Reactor B u i l d i ng to ass i s t the 

i nj u red member . 

Upon ex it  a n  HP s ha l l moni tor the i nj u ry .  The HP and  med i ca l  

personnel  s ha l l eva l uate , s tabi l i ze ,  and , i f  poss i bl e ,  decon

tam i na te the i nj u ry .  The i nj u red entry team member , accompan i ed 

by a n  HP  and med i ca l  personnel , s ha l l then be transported to 

the Hers hey Medi cal  Center . The Hers hey Med i ca l  Center wi l l  

comp l e te the d econtami nati on  of the i nj u ry i f  i t  has not been 

compl eted on  s i te .  

The Comma nd Center  sha l l i mmed i a tely noti fy Hershey Med i ca l  

Center tha t the i nj ured team member i s  i n  trans i t  a nd prov i de 

them wi th the fol l owi ng i nforma ti o n :  

a .  Name of  the i nj ured entry team member . 

b .  Extent o f  the i nj u ry .  

c .  Extent of  pos s i b l e  contami nati on . 

d .  V i ta l  s i gns  and  a s s essment , i f  ava i l ab l e .  

e .  Des cri pti o n  o f  treatment a l ready a dmi n i s tered . 

2 . 1 7  Una n ti c i pa ted  Hazards 

2 . 1 7 . 1  Hazard Descri pti o n  

Unanti c i pated hazards a re thos e  not cons i dered i n  prev i ous  

s ecti ons of thi s a ttachmen t .  
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2 . 1 7 . 2  P ro tecti v e  Precauti ons  

2 . 1 7 . 2 . 1  Equ i pment 

2 1 04-4 . 55 
Rev i s i on 2 

Al l normal pl ant equ i pment ,  s afety sys tems , and spec i a l  entry 

equ i pment descr i bed i n  prev i ous  s ecti ons  of  thi s atta chment 

s h a l l be u s ed to mi ti g a te the consequen ces of unanti c i pa ted 

hazards . 

2 . 1 7 . 2 . 2  Operati ng Pro cedure 

Symptoms , s u c h  as , a s udden change i n  pl ant  o perati ng parameters 

or errati c performa nce or fai l u re of equ i pment may i nd i cate a n  

u n anti c i pated hazard . 

I f  symptoms a re obs erved by the Control Room o pera tor , the 

S h i ft  Foreman/Superv i s o r  s hal l i mmedi ately noti fy the Comma nd 

Cente r .  The Command Center s hal l d i rect the en try team to 

eva cuate the Reacto r Bu i l d i ng .  

I f  symp toms a re obs erved by a ny membe r of  the entry team he 

s ha l l  noti fy the Command  Center . The Command Center s hal l 

then noti fy a l l members of  the en try team and  i ns truct them as  

to thei r a ppropri ate acti on . The  Command Center sha l l th en 

noti fy the Sh i ft Foreman/Superv i s o r  of the act ion  bei ng ta ken . 
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TMI-2 Reactor Building Entry 
Augus t 1 5 , 1 9 80 

Administrative Build ing Exit Criteria 

Exit Dose Limit : 

625  mR expo sure to any individual requires exit from the building by all entry 
team memb ers . 

Communicat ions Failure : 

Loss of  communications to  3 of  4 available radios will require exit from the 
building by all entry team memb ers . At least one radio shall function per group 
when the entry teams are split into  group s .  I f  not the groups shall return to a 4man team .  
Respiratory Protection Failure : 

Loss of  breathing air supply to any entry team will require all entry team 
memb ers to  exit building . If  brea th ing apparatus air failure occurs remove mask 
per HP training ; only if unable to  breath . 

Light ing Failur e : 

Loss o f  all ( 4 )  primary lights ( flood) will require exit from the building 
by all ent ry t eam members . Back-up lights will be available .  

Dose Rate Ins trument Failure : 

At least 2 dose rate instruments telemetered or digital must be functioning 
at all t imes . 

Hand Held Radiat ion Measurement Instrument Failure : 

At least two inst ruments must  function at all t imes . 

Exit Time Limit : 

Exit from the building will commence at 40 minut es . 



1 5 . 0  ENTRY P ROGRAM 

APPEND IX G 



rt 

TH REE M I LE I SLAND 

UN I T  2 

REACTOR B U I LD I NG 

ENTRY P ROG RAM 

FEB RUARY 20 ) 1980 

REV . 1 - 2/27/80 

REV . 2 - 3/18/80 

REV . 3 - 5/2 0 / 8 0  



o TECH N I CAL I N CENT I VES FOR EA.RLY REACTO R  B U I LD I NG 

ENT RY 

o FEAS IB I L I TY OF ENT RY I NTO  REACTOR B U I LD I NG �! I TH /  

W I THOUT BU I LD I NG PURG E  

EXPERI MENT RESULTS 

EQU I P�1ENT 

o DATA GATHER I N G  

I N I T I AL ENT R I ES 

FUTURE ENTR I ES 

o DOSE ASSESSMENTS 

MEMBERS 

ANTE ROOM 

OFF-S I TE 

o PROG RAM 

MED I CAL/PHYS I CAL 

TRA I N I N G  

CLASS R00�1 

HANDS ON 

o CON CLUS I ON 



TECHN I CAL I NCENT I VE FOR EARLY REACTOR BU I LD I NG ENTRY 

o DECON/ RECOVE RY P LANN I NG 

o DETERM I N E  EXTENT OF REMOTE DECON N EEDED 

o EFFECT I VE USE OF TECHN I CAL STAFF 

o ASSESSt·1ENT OF P LANT STATUS 

o DETERM I NE AB I L I TY TO MAKE ADD I T I ONAL ENT R I ES 

TO COMBAT P LANT CASUALT I ES 



FEAS I B I L I TY OF ENT RY 

I NTO REACTOR B U I LD I NG 

W IT H /W I TH OUT B U I LD I N G  PURGE 

o ANALYS I S  OF REACTOR BU I LD I NG ENVI RONMENT BY 
EXP E R I MENTAL SAMPL I N G  

o ORDE R OF MAGN I T UDE DOSE RATE AND PHOTON 

SPECT RUM MEASU REMENTS OUTS I DE EQU I PMENT H AT CH 

o P LATEOUT ON VERT I CAL SU RFACE OF HATCH 

LOWER BOUND 

SU RFACE ACT I V I TY 6 . 3� C r /cM2 

DOSE RATE 177 M R/HR 

o P LP.TEOUT ON 305 E LEVAT I ON F LOOR 
.. ... . � 

UPPER BOUND 

SURFACE ACT I V I TY 17 .
-
3 C 1 /c�2 

DOSE RATE 457 M RIHR 

o CONTAI NMENT WATER ACT I V I TY FROM G ROSS GAMMA 

MEASU REMENTS I N  PENETRAT I ON R-605 

o S UMP WATER S U RFACE DOSE RATE 123 R/H R  



o P RELH� I NARY MEASU RE�1ENTS OF RAD I OLOG I CAL 

COND I T I ONS I N S I DE PERSONNEL  A I R LOCK NO . 2 

0 KR-85 

J\ I R MON I TOR  CON CENT RAT I ON 1 . 67 X 10-3 4t C I IcM3 

GAS SJ-\�1P LE CON CENTRAT I ON 1 . 96 X 10 -3 At C I IcM3 

0 XE-131M 

GAS SAMPLE CON CENTRAT I ON 7 .  91 X 10-6 Lf C 1 lcM3 

o I -131 

AVE RAGE CON CENT RAT I ON 1 .  49 X 10-8 1t C 1  I cM3 

o PART I CU LATE 

TOTAL CONCENTRAT I ON < 1 . 8  X 10-9 1' C I IcM3 

o THEORET I CAL EST I MATE OF Cs-137 CON CENTRAT I ON I N  

S UMP WATER BASED ON MEASU REMENT TH RU PENET RAT I ON 

R-605 

o 366 'tC I ICM3 

o DEPOS I T I ON ACT I V I TY AT THE 347 ' E LEVAT I ON EST I MATED 

F ROM GAMMA MEASU RE�1ENTS I N  PENET RAT I ON R-626 

o Cs 134 = 1 .  53 At C 1  lcM2 

o Cs 137 = 5 , 76 --r C 1 I cM2 

0 BAILA-140 = 0 . 14 C I ICM2 

o DOSE RATE 300 MRIHR 



o REACTOR B U I LD I N G  S U�1P SAMPLE 

o Cs - 137 176 C I IML 

o Cs - 134 

0 SR - 89+90 

o H3 
0 S R  - 90 

0 LA - 140 

40 '"'C I  IML 

45 Af C I /M L  

1 . 05 C I IM L  

2 . 8  C I IM L  

. 14 1' C I IM L  

o PENET RAT I ON-626 CUT OUT ANALYS I S  " COOK I E" 

DATA N OT RECE I VED 

o HYDROGEN RECOMB I NE R  SPOOL P I ECE ANALYS I S  

DATA N OT RECE I VED 

o NO . 2 PERSONNEL A I R LOCK HATCH S CAN 

AWA I T I NG N RC APPROVAL TO P ROCEED 

o REACTOR B U I LD I NG GAS ANALYS I S  

0 14% 02 

o 85% N2 AND I NERT GASES 

o KR-85 H2 CON CENTRAT I ON 1 . 05 ,q C I IM L  



o PENETRAT I ON-626 T LD TREE BETA/GAMMA S CAN ) GAS SAMPLE 

AND SvJ I PES 

o BETA DOSE RATE 100-350 RADIHR 

o GAMMA DOSE RATE 300-1000 M RIHR 

o KR-85 CON CENT RAT I ON . 4- . li C I IML  

o SW I PE 

Cs 137 2 -4 . 5  X 10-1 � C 1 /SW I PE 

NB 95  2 -9 X 10-4 C I /SW I PE 

Cs 134 4-7 X 10-2 �, C I /SvH PE 

o TLD T REE PAD/SW I PE 

S R  90 3-9 x 10-2 Ar C 1  ;sw i PE 

S R  89 1 .  5 X 10-1 Ar C I /SW I PE 

Cs 134 5 . 3  X 10-2 C 1 /SW I PE 

Cs 137 3 . 3  X 10-1 C 1 /SW I PE 

NB 3 X 10-3 C I /SW I PE 

Co 1 X 10-4  C 1 /SW I PE 

o V I K I NG S U I T  MATE R I AL BETA SHI E LD I NG EFFECT I VENESS 
100% EFFE CT I VE 

o ADD I T I ONAL EXPER I MENTS ON D I FFUS I ON OF KR-85 TH ROUGH  

V I K I NG SU I T  MATER I AL BE I NG PERFOR�1ED 

o S H I E LD I NG EFFECT I VENESS 

o D I FFUS I ON RATES 



EXPERI MENT P ROG RAM 

EQU I PMENT HATCH GAMMA S CAN 

PENETRAT I ON R-605 GAMMA S CAN 

RB S UMP SAMP LE 

A I RLOCK SU RVEY. 

PENET RAT I ON R-626 GAMMA S CAN 

PENET RAT I ON R-626 D I RECT t·'1EASU RH·1ENTS 

RB A I R SAMP LES 

H2 RECOMB I NER  SPOOL P I E CE ANALYS I S  

ADD I T I ONAL R-626 EXPERI MENTS 



EQU I PMENT HAT CH GAMMA SCNJ 

0 ACT I V I TY/DOSE RATES ASSUM I NG THE READ I NGS ARE DUE SOLE LY TO 

P LATEOUT ON THE VERT I CAL HATCH SU RFACE 

SURFACE ACT I V I TY C&CI/cM2 ) DOSE RATE (MRIHR) 

I SOTOPE J UN E  1979 FEB . 1980 J U N E  1979 FEB . 1980 

I -131 2 . 29 0 31 . 4  0 

Cs-137 1 . 59 1 . 59 38 . 0  38 . 0  

Cs-134 0 . 43 0 . 43 11 . 6  11 . 6  

Cs-134 0 . 05 0 1 . 5  0 

LA-140 1 . 93 0 94 . 3  0 

6 . 3  2 . 0  1 76 . 8  49 . 6  

0 ACT IV I TY/DOSE RATES ASSUM I NG THE READ I NGS ARE DUE SOLELY TO 

P LATEOUT ON THE 305 ' F LOOR 

S U RFACE ACT I V I TY Cr C1/cM2) DOSE RATE ( M RIHR) 

I SOTOPE JU�E 19Z9 EEB . 1980 JU�E 19Z9 EEB ,  1980 
1 -131 6 . 95 0 81 0 

Cs-137 4 . 12 4 . 12 98  98 

Cs-134 1 . 12 1 . 12 30 30 

Cs-136 0 . 13 0 4 0 

LA-140 5 . 02 0 244 0 

1 7 . 3  5 . 2  457 128 



PENETRAT I ON R-605 GAMMA S CAN 
J UNE 1979 

o EST I MATED DOSE RATE AT SU RFACE OF WATER = 123 RLHR 

o H I GHEST DOSE RATE MEASU RED I NS I DE R-605 = 31 R/HR 

o CALCU LATED S UMP CU R I E  I NVENTORY = 1260 ·tt C I IML  

o MAJ O R  I SOTOPES DETECTED AND CALCU LATED CONCENTRAT I ON S : 

SR-89 297 N C I IM L  

Cs-137 154 4r' C I IML  

BA-137 145 ,f1 C I /ML  

ZR-95 128 AJ C I IML  

NB-95 102 At C I /M L  

CE-141 69 . 5 A C I IML  

CE-144 67 . 5 At C I IM L  

P R-144 67 . 5 ;lt C I IM L  

Ru- 103 56 . 8  A1 C I /f'ilL 

Cs-134 47 . 0 J4 C I IM L  

Y-91 28 . 6 ,q C I IM L  

I -131 25  I 1 Af c I /ML 

PR-143 15 . 3  )f C I IM L  



REACTOR BU I LD I NG SUMP SAMPLE RESULTS 

AUG UST 1979 

o MAJ O R  I SOTOPES DETECTED : 

Cs-137 

Cs-134 

S R- 89/90 

H3 

176 �1 C I IML  

40 .A'{ c I IML 

45 A( C I IML 

1 J{ C I IML  

o U RAN I UM FOUN D  I N  BOTTOM SAMPLE = 28  P PB 

o P LUTON I UM FOUND I N  B OTTOM SAMPLE = . 033 PPB  

o BOTTOM SAMPLE SHOWED G REEN I SH P REC I P I TATE - MAI N LY COPPE R 



PERS ONNE L A I RLOCK #2 S URVEY 

AUG UST 1979 

o MAX I MUM DOSE RATE I N  A I RLOCK = 120 MRIHR 

0 A I RBO RNE ACT I V I TY MEASU REMENT 

AUG UST 1979 

KR- 85 1 . 67 X 10-3 ;q C I IM L  

XE-131M 8 x 10-6"' C 1 /M L  

I -131 1 .  s x 1o-8  i1( C 1 /ML  

PART I CU LATE 1 .  8 x 10-9  t c 1 IML 

J AN UARY 1980 

2 . 3  X 10-3 "( C I IML  

0 

0 

1 . 8  x 1o-9 4( C I IML  



PENET RAT I ON R-626 GAMMA S CAN 

SEPTEMBER  1979 

o H I GHEST DOSE RATE MEASURED I NS I DE R-626 = 50 M RIH R 

o CALCU LATED DOSE RATE AT 347 ' F LOOR = 297 M RIHR 

o MAJOR  I SOTOPES DETECTED AND CALCU LATED ACT I V I TY ON 

3Ll7 ' F LOOR 

Cs-137 

Cs-134 

BAILA-140 

5 .  76  /of CI lcM2 

1 .  53 Af c I I cM2 

0 I 14 ·"' c I I cM2 



PEN ETRAT I ON R- 62 6  D I RECT SURFACE ACT I V I TY MEASURE�ENTS 

o Sw i P Es*  ON RB WALL AND R-626 FLANG E  

Cs-137 1 � 3 x 10-2 ,t.t C I IcM2 

Cs-13L} 2 � 5 x 1o- 3 A( C 1 /cM2 

NB- 95  1 � 6 x 10-5 4 C r /cM2 

o FLooR Sw i PE s *  TAKEN Bv TLD TRE E  

Cs-137 

S R- 90 

Cs-134 

SR- 89 

NB - 95 

Co- 60 

1 . 1  x 1o-1 kf C I IcM2 

3 x 1o-2 � c r /cM2 

1 .  8 x 1o-2 _,'1 C r / cM2 

5 x 10-3 'if c I 1 cM2 

1 x 1o-3 llf C r lcM2 

3 x 1o- s "r' C 1 /cM2 

o AcT I V I TY ON R-62 6  STA I N LEss  STE E L  Coo K I E 

Cs-137 4 x 1o-2  � C r lcM2 

Cs-134 8 . 4  x 1o- 3 At C I /cM2 

Co- 60 6 .  1 x 10-5  ,'f C I I cM2 

*ALL Sw i PE AREAs EsT I MATED 



13 

72" 

16 

CON F I GURAT I ON AND RESU LTS OF EXPER I MENT TO DETE RM I NE 

BETA/GA�1�1A DOSE RATE AND P ROTECT I ON FACTOR FOR 

P ROTECT I VE CLOTH I NG US I N G  PENET RAT I ON R626 

BETA GAf·1MA SH I E LD/ 
14 

DOS I �1ET RY RAD/H R  RAD/H R  SEALANT 

1 T LD 20 . 35 . 922 NON E/POLLY 
15 2 F I LM 21 . 15 . 510 N ON E/POLLY 

3 F I LM . 339 . 351 B G/PCLLY 
18 -----11 4 T LD 24 . 89 . 72 7  NONE/POLLY 

5 F I  L�1 33 . '19 . 945 NONE/POLLY 
11 12 6 T LD 34 . 16 . 72 5  NON E/POLLY 

62" 7 TLD 0 . 00 . 849 B G/NONE 
17 8 TLD 43 . 45 . 891 N ON E/NONE  

9 T LD 27 . 35 . 765 N ONE/POLLY 
Dosirreter 
TYJounting 
Frame 

10 TLD 37 . 07  . 870 N ONE/RTV 
11 F I  U1 30 . 78 . 555 NONE/POLLY 
12 TLD 30 . 81 . 737 NONE/POLLY 

7 8 13 TLD 0 . 0 . 869 B G/RTV 
32" 14 TLD 43 . 69 . 848 NONE/RTV 

10 9 15 T LD 0 . 0  . 906 B G/RTV 
16 TLD 33 . 19 . 905 NONE/RTV 
17 T LD 0 . 0  . 612 V I K I N G/NON E 

21 18 PD -- . 399 NONE/POLLY 
19 PD -- , 4LH N ONE/POLLY 
20  PD -- . 52 5  NON E/POLLY 
2 1  PD -- . 42 0  N ONE/POLLY 

3 4 22 PD -- . 42 0  NON E/POLLY 

18" -- 23 PD -- . 378 NONE/POLLY 

BETA ATTEN UAT I ON 
6 AVE UNSH I ELDED P,VE SH I E LDED % 

�1ATER I AL C R.AD/H R.) ( ' 

POLLY BAG 39 . 35 29 . 3  2 5 . !  
BETA GUARD 39 . 35 0 . 00 100 

6" 
1 V I KI N G 39 . 35 0 . 00 100 

RB 34 7 '  -6 " Elevation 



PENTETRAT I ON R-62 6  D I RECT RAD I AT I ON r�EASU REMENTS 

o GAMMA READ I N G S  

- TELETECTOR : GAMMA Dos E  RATE = 300 MRIHR 

- EBE RLI NE RMS-2 : GAMMA Dos E RATE = 350 MRIHR 

- SELF- READ I NG DOS I METE R : GAMMA DosE RATE = 375-525 MRIHR 

- F I LM BADGE : GAMMA DosE RATE = 350-950 MRIHR 

- T LD : GAMMA DosE RATE = 600-900 MRIHR 

o BETA READ I NGS 

- F I LM BADGE : BETA READ I NG S  = 21-33 RADS /HR  

- TLD : BETA READ I NG S  = 20-q4 RADS/HR 

o UNSH I ELDED BETA DOSE CALCU LAT I ONS  

- BAS ED ON  TLD/F I LM BADGE READ I NG S  = 77-217 RADSIHR 

- BATTE LLE METH OD = 168 RADSIHR* 

- N C RP-44 METH OD = 215 RADSIHR* 

- N RC .  REG . GU I DE METH OD = 290 RADS/HR* 

*As s uMES 1 .  05 1 CI  /ML KRYPTON -85 



RB A I R  SAMPLE RESULTS 

0 OXYGEN � 14-16% 

0 N I TROGEN ·� 83-85% 

0 HYDROGEN � 0 , 5-1% 

0 PART I C U LATE ·� 1x10_g ,fl( C I /ML 



I S OTOPE 

95NB 
134cs 
137cs 

95NB 
134cs 
137cs 

95NB 
134cs 
137cs 

HYDROGEN RECOMB I NER  SPOOL P I ECE 

AcT I V I TY FOUND ON S POOL P I ECT I ON SECT I ONSA 

ToTAL C 1  

SECT I ON lB ( 90 CM2 ) 

0 . 023 

5 . 5  

27 . 5  

SECT I ON 2B ( 90 CM2 ) 

0 . 011 

4 . 1  

21 . 

SECTI ON 3B ( 130 CM2) 

0 . 02 6  

6 . 50 

32 . 

2 . 5 x Io-4 

0 . 060 

0 . 30 

1 .  2 X 10- Lf 

0 . 047 

0 . 2 4  

2 , 0  X 10-4 

0 . 050 

0 . 25 

AUN CERTA I NT I ES ARE 6% FOR 134 } 
l37cs VALUES  AND 20% FOR gsNB 

N O , 2 PE RSONNEL A I R LOCK GE/ LI S CAN 



OTH E R  PENETRAT I ON 626 EXPER I �1E1IT.S. 

D I F F US I ON RATES OF  KR-85 

THRU S U I TS 30% CON ENTRAT I ON/HR 

0% CoNcENTRAT i oN /H R  

EFFECTS OF  KR-85 O N  I NSTRUMENTS 

BET AIGAfV1MA UN I TS Musr SEAL Our KR-85 

GAMMA No MoD I F I CAT I ONS 

TE LEMETE RED Dos i METRY - No EF FECT 

TLD '  s 

B U I LD I N G  ATMOS P H ERE SAMP LES 

KR-85 1 . 04% 

02 - 12 . 8% 

H2 1 o/ , /o 

H2S N . D . 

03 N . D . 

co N . D . 

co2 N . D . 



EQU I PMENT 



EQU I Pf1ENT 

o CLOTH I NG 

LoNG UNDERWEAR 

PERSONAL CoMF ORT 

V I K I NG DRY S U I T  

A I R/WATER T I GHT 

Pos i T I VE PRESSURE  

BETA ATTEN UAT I ON - 250  MGICM2 

RA I N  GEAR 

Mo i STURE SH I E LD 

PREVENT D I RECT CoNTAM I NAT I ON 

MULT I P LE G LOVE S  

BETA PROTECT I ON 

Boors 

ANT I S K I D 

BETA PROTECT I ON 



o L I GHT I NG EQU I PMENT 

AI R LOCK BEACON LI GHT 

120 M I N .  L I F E  

DUAL F I LAMENT 

SPOT OR  F LOOD 

100 WATT A I RCRAFT LAND I N G LI GHT 

HEAD MouNTED M I N ERS LAMP 

60 r·1 t N .  LI F E  

L I  GHT WE I GHT 

2 - EACH (1 P R I MARY J 1 BACKUP ) 

o RESP I RATO RY EQU I PMENT 

PR I MARY -

B i o-PAc 60 J B i o MAR I NE OR  MSA 401 ( ALTE RNAT E )  

L I GHT WE I GHT ( 2 4  LBS )  

60 f� I N  I SUPP LY 

co2 S cR UBBE R  

o2 SuP P LEMENT 

BACKUP 

P I LOT o2 BoTTLE 

7-12 M I N . SUP P LY 02 
SUPP LEMENT ATMOSPHE RE 

LI GHT �IE I GHT (25  LBS )  

30 M I N  I SUP P LY 

A I R S u P P LY 

ONCE TRHOUGH 



o COMMUN I CAT I ON S  

MoB I LE UN I TS 

WALK I E  TALK I E  5 WATTS 

2 CHAN N E L  ( PRESE LE CT ENTRY CHAN N E L) 

2 FREQUEN CY/CHAN N E L  

( 1) SEND 

( 1 )  RECE I VE 

PusH TO TALK BoDY SW I TCH 

CRAN I AL TRANSM I TTER 

EAR RECE I VE R  

BASE STAT I ON 

75 WATT TRANSM I TTER/RE PEATER  

REDUNDANT CoNSOLE/REPEAT E R  

TRANSM I SS I ON CoNTROL 

ANTENNA 

CoNT A I NMENT 

ANTE Rom1 

I N  CoNTAI NMENT 

IN ANTE RooM/AI RLOCK 



o DOS I METRY 

(2 ) SE LF READ I NG D I G I TAL Dos i METE R 

TE LEMETE RED Dos i METRY 

(1)  UN I T  

ANTENNA I N  CoNTA I NMENT 

TLD ' s /F I LM BADGES  

MuLT I P LE LocAT I ON s  

EXTREM I T I ES 

o I NSTRUMENTAT I ON 

TE LETE CTOR 

R0-7 

GAMMA PROBE  

MoD I F I ED CHAr1BE R  

BETA/GAMMA 

MoD I F I ED CHAMBE R  

RADECTOR - 3 

BETA/GAMMA 

PRESS U R I ZED I oN I ZAT I ON CHAMBE R  

BACKUP BETA I NSTRUMENT 



o SMALL TOOLS 

I N S I DE CoNTAI NMENT 

o CAMERA 

V I S UAL RECORD 

35 MM 

UNDERWAT E R  



EQU IPMENT 

Re spirator 

Backup Re spi rator 

Protective C lothing 
( Dry Sui t ) * 

Lamp and Battery 

Backup Lamp & Battery 

F lood Lamp & Battery * *  

P ortab le Detector 

Portab le Detector 

Breathing Z one Air Samp le r  

Communi cation s  

Telemetered Dos imetry 
( 3 Units ) 

Came ra 

Mi s c . * * *  

TOTAL 

WEIGHTS OF EQU IPMENT 
UTI LI Z ED FOR TMI -2  

INITIAL REACTOR BUI LDING ENTRY 
BY TEAM MEMBERS 

ENTRY TEAM 

A-Behr le 

2 4  lbs . 

8 lb s .  

1 7  bls . 

7 

7 

8 lbs . 

7 1bs . 

- - - - -

3 lbs . 

5 lbs . 5 

1 bl . 1 4  

- ----

5 lbs . 

8 0  lbs . 1 

oz . 

oz . 

oz . 

oz . 

oz . 

B-Benson 

2 4  lbs . 

8 lbs . 

1 7  lbs . 

- - ---

- - - --

5 lb s .  

3 lbs . 

5 lbs .  

1 lb . 

4 lbs . 

5 lbs . 

7 4  lbs . 

7 

7 

8 

5 

14  

9 

oz . 

o z . 

o z . 

o z . 

o z . 

o z . 

BACKUP TEAM 

C-Grice D-Adams 

2 4  lbs . 2 4  lbs . 

8 lbs . 8 lbs . 

17  lbs . 1 7  lbs . 

7 oz . 7 o z . 

7 oz . 7 oz . 

8 lbs . - - - - -

7 lbs . -----

- - - - - 5 lb s . 8 o z . 

3 lb s .  3 lbs . 

5 1bs . 5 oz . 5 lbs . 5 o z . 

1 lb . 14  oz . 1 lb . 14  o z . 

---- - --- - -

5 lbs . 5 lbs . 

8 0  lbs . 1 oz . 7 0 lbs . 9 o z . 

* Suit weight varies  directly wi th . individual bui ld . Include s boots , glove s , raingear , long 
underwear . 

* *One f lood lamp wi l l  be immedi ate ly set down as  be acon light on entry by in itial entry team .  
* * * Inc ludes mu lt iple dos imetry . 



I N I T I AL 

ENTRY 

PLAN 



DATA GATHER I N G  

o GENE RAL AREA BETA GAMMA SURVEY 

o SW I PES� L I N E R  - FLOOR 305 ' E LEVAT I ON )  347 ' ELEVAT I ON 

o H OT SPOT I DENT I F I CAT I ON 

o RECONNAI SSAN CE ROUTE 

o H EAD AREA S U RVEY C FUTU RE ENT RY )  



RAD I OLOG I CAL LI M I TS 

1 .  MAX I MUM STAY T I ME FoR I N I T I AL ENTRY I S  20 M I N UTES  W I TH 

B i o- PAc 60 ) 15 M I N UTES  MSA 401  

2 .  ENTRY TEAM MEMBERS  W I LL COMMEN CE EX I T  FROM BU I LD I NG 

WHEN ANY RAD I AT I ON MoN I T OR I NG DEV I CE I N D I CATES  THAT 

A DosE oF  625 MRAn To WHOLE BonY I s  REACHED 

3 .  No  RAD I AT I ON F I E LD W I LL BE ENTERED NH I CH W I LL CAUS E  

THE WHo LE Bony Dos E T o  ExcEED 625 M RAD 

4 . ToTAL ExPE CTED DosE To ENTRY PER S ON N E L  20 M I N UTE ENT RY 

WHO LE BonY 1 . 01 RAn 

S K I N  *1 . 16 REM 

*WHOLE BonY DosE I s  I N CLUDED 



T IME 

0 Min . 

1 Min . 

2 Min . 3 0  Sec . 

4 Min , 

6 Min . 

8 Min . 3 0  Sec . 

9 Min . 3 0  Sec . 

Rev .  1 - 2 /2 7/8 0 

TEAM MEMBER 

A 

In Air lock 

Te letector Survey/Enter 
Transit  to Red 

Te letector Survey/P lace Light 
( Verify Communicat ions 3 Min . ) 

Survey Are a  Around Red 3 6 0 ° 

Survey Swipe Locations 

( Veri fy Communications 6 Min . ) 
Extend Toward Location Orange 
and Swipe D 

Move to Location Orange 

3 6 0 ° Te letector at Orange 
( Veri fy Communicat i ons 9 Min . ) 
Return to Red 

Tran s i t  to  Ye l low 

1 8 0° Te letector ( Mu Line , 
Cove red Hatch , Stairwe l'l) 
As Making Transit  

Te letector Into Stairwe l l  

( Veri fy Communicat ion s 12 Min . ) 

TEAM MEMBER 

B 

In Air lock 

Open Door 
B- Survey/Enter 

Close Door 
(Veri fy Communications ) 

Swipe A 
Swipe B 

COMMAND CENTER 

cc 

Continuous ly monitor 
activiti e s  and eva luate 
dose to entrants . Record 
data . Direct entrants . 

( Verify Communi cation s  6 Min . ) 
Swipe C 

Swipe D 

3 6 0 ° B-
'fat Orange 

(Ve r i fy Communic ations 9 Min . ) 
Pictures a ,  b ,  c ,  d ( 1 8 0 ° ) 
From Orange 
Return to Red 
P i ctures  e ,  f ,  g ,  h 

Transit  to Yel low 

Open Stairwe l l  Door 

B- �at Stairwe ll Door 

( Ve r i fy Communications 12 Min . ) 



TEAM MEMBER 

Time A 

1 3  Min . 3 0  Sec . Te letector to/and Over Covered 
Hatch and Air Coolers  

USE ALTERNATE PLAN IF UNABLE TO TRANS T O  B LUE 

14 Min . 15 Sec . Transit  to B lue 
( Veri fy Communi cation s  15 Min . ) 

16  Min , 4 5  Sec . 3 6 0° Survey with 
Te letector ( Including Into 
Stairwe l l )  

1 8  Min . Return to Red and Exit Bui lding 

19  Min . 15 Sec . Enter Air lock 

2 0  Min . 15 Sec . Exit Ai rlock 

30 Min , 15 Sec . Exit Ante Room 

TEAM MEMBE R 

B 

B- �at Covered Hatch 

Tran s i t  to B lue 

COMMAND CENTER 

cc 

Evaluate Abi l ity To 
Tran s i t  to B lue 

( Verify Communicat i on s  15 Min . ) 

3 6 0° Survey 
Swipe E ,  F ,  G 
P i cture s i ,  j ,  k ,  1 
Swipe H ,  L 
Pictures m ,  n 

Return to Red and Exit Bui lding 

Enter Airlock 
P i ck Up Light at Red 

Exit Ai rlock 

Exit Ante Room 

ALTERNATE P LAN - THE ALTERNATE P LAN I S  TO SURVEY THE AREA NORTH OF STAT I ON 
ORANGE T OWARD CORE F LOOD TANK lA TO GET AS COMPLETE A SURVEY 
AS I S  PERMI S SABLE WITHIN THE ALLOWABLE STAY T IME AND DOSE . 

Rev . 1 - 2 /2 7/ 8 0  
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DOSE ASSESSMENT 

o ENTRY TEAM MEMBERS < P ROTE CTED) 

KR-85 

WHOLE BODY DOSE CONTR I B UT I ON 1000 MRADIHR 

S U�1P 

WHO LE BODY DOSE CONT RI BUT I ON 1000 MRADIHR 

P LATE OUT 

H OT SPOTS 

T OTAL 

o S UPPORT H P ' s  < UN PROTECTED )  

KR-85 

S K I  I� DOSE BETA 

WHOLE BODY DOSE GAMMA 

o OFF- S I TE DOSE 

KR-85 

S K I N DOSE BETA 

WHOLE BODY DOSE GAMMA 

500 M RADIHR 

200 MRADIM I N  

1 . 68 MRADIM I N  

, 93 MRAD 

, 022 MRAD 



D I RECT GAMMA 

DOSE RATE 

(MRIHR)  
KRYPTON 100 

P LATE OUT 150 

S U�1P HATER 1500 

H OT SPOTS 

TOTAL DOSE 

ENTRY TEAM DOSE ASSESSMENT 

305 ' E LEVAT I ON 

B REMSSTRAH LUN G  

DOSE RATE DOSE R�.TE 

(MRIHR) (MRIHR)  
800 900 

50 200 

1500 

3390 

II r1E DOSE 

<rU N UTES ) < RADS) 
20 . 0  . 300 

20 . 0  . 067 

20 . 0  . 500  

2 . 113 

. 980 



KRYPTON 

P LATE OUT 

S U�1P \4ATE R  

HOT SPOTS 

TOTAL DOSE 

D I RECT GAMMA 

DOSE RATE 

(MRIHR )  

182 

ENT RY TEAM DOSE ASSESSMENT 

A I RLOCK 

B RE�1SSTRAH LUN G  

DOSE RATE 

(MRIHR )  

759 

TOTAL 

DOSE RATE 

(MRIHR) 

941 

T i r1E DOSE 

C M I N UTES ) C RADS) 

1 . 016 

0 

0 

0 

. 016 



NUMBER A 

NUMBER B 

H P  1 

H P  2 

H P  3 

ANTE ROOM PERSONNEL DOS E  ASSESSMENT 

KRYPTON* 

DOSE RATE 

(MRIHR )  

101 

101 

101 

101 

101 

T I ME DOSE  

U1I N UTES ) C RADS ) 

10 . 017 

10 . 017 

10 . 017 

10 . 017 

10 . 01 7  

TOTAL PERSON- REM 0 . 085 

*BASED ON 2 3 . 8  CUR I ES I N  ANTE ROOM WH I CH G I VE MAX I MUM KRYPTON 

CONCENTRAT I ON OF 5 . 89 x 1o-2A C I IML . 



ENTRY TEAM T OTAL DOSE 

DOSE < RADS )  

305 ' E LEVAT I ON . 980 

A I RLOCK . 016 

ANTEROOM . 017 

TOTAL 1 . 013 



WHOLE BODY DOSE RATES* 

W I THOUT PURGE vJ I TH PURGE 
0 305 ' E LEVAT I ON OF RB OF RB 

- KRYPTON . 900 

- P LATEOUT . 2  . 2  

- SUMP \�ATE R  1 . 500 1 . 5  

2 . 6  RADIHR 1 . 7  RADIH R  

0 347 ' ELEVAT I ON 

- KRYPTON 1 . 2  

- P LATE OUT . 4  . 4 

1 . 6 RADIHR . 4  RADIH R 

0 STA I R  NUMBERS  1 AND 2 

- KRYPTON 1 . 15 

- P LATEOUT . 2  . 2  

- SuMP vJArE R  9 . 0  9 . 0  

10 . 35 RADIHR 9 . 2 RADIH R 

0 A I R LOCK (DUR I NG EX I T) 

- KRYPTON 0 . 941 RADIHR 0 RADIHR 

0 ANT E  RooM ( Du R I NG EX I T )  

- KRYPTON 0 . 101 RADIHR 0 RADIHR 

*GEN E RAL  AREA ON LY; DoEs N or I NC LUDE Hor S P oTs  



BETA SK I N  DOSE RATES* 

0 305 ' ELEVAT I ON 

- KRYPTON 

- PLATEOUT 

0 347 ' ELEVAT I ON 

- KRYPTON 

- PLATEOUT 

0 STA I R  N UMBERS  1 AND 2 

- KRYPTON 

- PLATEOUT 

H I THOUT PU RGE 
OF RB 

9 . 0  

1 . 0  

10 . 0  RADIHR 

9 . 0  

1 . 5  

10 . 5  RADIHR 

9 . 0  

1 . 0  

10 . 0  RADIHR 

*GEN E RAL  AREA ONLY;  DoEs Nor I NC LUDE H or SPoTs 

W I TH PURGE 
OF RB 

0 

1 . 0  

1 .  0 RADIH R 

0 

1 . 5  

1 . 5  RADIHR 

0 

1 . 0  

1 .  0 RADIHR 



305 ' E LEVAT I ON *  
DOSE RATE SUMMARY 

RADS/H R 

S OU RCE D I RECT GAr,1MA X::_RAY (BREMS) TOT ,l\.l \A!HOLE BODY 

KRYPTON 85 . 1  . 8  . 9  

PLATE OUT . 15 . 05 . 2  

SUMP 1 . 5  1 . 5  

TOTAL 1 . 75 . 85 2 . 6  
t·H TH OUT PU RGE 

TOTAL 1 .  65 . 05 1 . 7  
\'J I TH PURGE 

347 ' 6" E LEVAT I ON 
DOSE RATE SUMMARY 

RADS/H R 

SOURCE D I RECT GAr1MA X-RAY (BREMS) TOTAL WHOLE BODY 
KRYPTON 85 . 3  . 9  1 . 2  

P LATE OUT . 3  . 1  . 4  

SUMP 

TOTAL . 6  1 . 0  1 . 6  
\� ITHOUT P U RGE 

TOTAL . 3  . 1  . L� 
�� I TH PURGE 

*GEN E RAL AREA ON LYj  DoE s Nor I Nc LUDE Hor S PoT s 

TOTAL S K I N CBETA) 

9 . 0  

1 . 0  

10 . 0  

1 . 0  

TOTAL SK I N  CBETA) 

9 . 0  

1 . 5  

10 . 5  

1 . 5  



OFF-S I TE EXPOSURE 

o 23 . 8  CU R I ES KRYPTON RELEASE POSS I BLE 

o RELEASE TAKES P LACE OVER 155 M I N UTES 

o r-1AX H1UM KRYPTON RELEASE RATE OF 22241 ·''� C 1 /s c  

0 MAX I MUM S K I N DOSE* = 0 . 0 14 M RADS 

o MAX I MUM WHOLE BODY DOSE* = 0 . 00032 M RADS 

* REG . G U I DE 1 . 24 



CON CLUS I ON 

o REACTOR BU I LD I N G  ENTRY CAN BE ACCOMP LI  SHED 

�I I THOUT REACTOR BU I LD I NG P U RGE . 

o MEAN I N GFU L DATA CAN BE ACQU I RED vH TH TOTAL 

DOSE TO ENT RY TEAf;1 PERSON N E L  OF LESS THAN 

3 ,  0 RAD �'/HOLE BODY AND 7 , 5  RAD S K I N  DOSE , 



�1ED I CAL P ROGRAM 

o PHYS I OLOG I CAL EXAM 

o PSYCHOLOG I CAL EXAM 

o F I TNESS EVALUAT I ON 

PERFORMED BY HERS H EY MED I CAL CENTER 



T RA I N I NG P ROGRAM 

1 CAND I DATE KNOW LEDGE EVALUAT I ON 

2 RAD I AT I ON EFFECTS/R I S K/ L I M ITS 

3 RAD I AT I ON I NTERACT I ON W IT H  �1ATTE R  AND DETECT I ON THEORY 

4 THEORY AND USE OF RAD I AT I ON DOS I METRY AND B I OASSY 

5 TASK P LAN - WORK DEF I N I T I ON 

5A GEN E RAL S COPE OF P LAN/TOUR U N I T  I 
(1 )  G EN E RAL OBJECT I VES OF ENTRY 

(2 )  REACTOR B U I LD I N G  MODEL FAM I L I AR I ZAT I ON 

( 3 )  U N I T  I CONTAI N t1ENT FA�H LI AR I ZAT I ON TOU R  

( 4 )  DEB R I EF W I TH t�10DEL 

5B  RAD I AT I ON DATA 

( 1 )  EXPECTED RAD I AT I ON SOU RCES DEF I NED ON A MAP RELATED 

TO ENTRY ROUTE 

(2 )  ANT I C I PATED NUCL I DES 

( 3 )  ANT I C I PATED B I OLOG I CAL EFFECTS F ROM THE NUCL I DES 

( 4 )  ANT I C I PATED TYPES OF RAD I AT I ON H AZARD 

C A) PO I NT 

CB )  L I N E  

C C)  S UBriERGED 

( 5 )  REV I EW OF TV TAPES F ROf11 626 PENET RAT I ON 

5c  CASUALTY CONS I DERAT I ON 

(1 )  BAS I C  CASUALTY CON S I DE RAT I ON 

C A) COMMUN I CAT I ON 

C B )  L I GHT I N G  

C C) P ROTECT I VE CLOT H I NG 



C D )  I N STALLED CONTA I NMENT EQU I P�1ENT 

C E )  RAD I OLOG I CAL 

(2 ) RESPONSE TO CASUALT I ES L I STED ABOVE 

6 P HYS I OLOG I CAL CONS I DERAT I ON < HE RS HEY MED I CAL CENTER) 

7 USE OF RAD I AT I ON I S NTRUt1ENTAT I ON < HANDS ON T RAI N I NG )  

8 TAS K PROCEDU RE REV I EW WORKSHOP 

9 B REATH I NG APPARATUS FAM I L I AR IZAT I ON 

OTHE R EQU I PMENT  FAM I LI ARlZAT I ON 

HANDS ON EQU I PMENT FAM I L I AR I ZAT I ON 

REV I EW/CRI T I QU E  

10 AUX I L I ARY BU I LD IN G  TOUR/B R I EF I N G  < USE  CURRENTLY EX I ST I NG 

P ROTECT I VE CLOTH I NG� STRESS ALARA CONS I DE RAT I ONS  I N  A 

RAD I OLOG I CAL ENV I RONMENT) 

11 P ROTECT I VE CLOTH l NG /CDr·1MUN I CAT I ON 

C C0�1MUN I CAT I ON EQU I Pf1ENT AND BREAT H I NG APPARATUS MUST 

BE AVA I LAB LE) 

12 C1) TASK \�tALK TH ROUGH - N O  EQU I P�1ENT 

C2 ) TASK WALK T H ROUGH CR I T I QUE  

13 C1) TASK WALK TH ROUGH NO L I GHTS W I TH COMMUN I CAT I ON EQU I PMENT 

(2 ) TASK WALK TH ROUGH  CR I T I QUE 

14 PHYS I OLOG I CAL B R I EF I NG 

15 CASUALTY REV I EW WALK T H ROUGH 



16 T I ME-MOT I ON TASK D I SC I P L I NE CLASS ROOM EXERC I SE 

17 TASK WALK TH ROUGH REAL T I ME - UN I T  I )  NO  L I GHTS W I TH 

COMMUN I CAT O R  AND SKE LETON C0�1t1AND POST 

CR I T I QUE WALK TH ROUGH 

TASK WALK T H ROUGH REAL T I ME - UN I T  I )  N O  L I GHTS ) W I TH 

COMMUN I CAT I ON AND SKE LETON COMMAND POST 

18 CASUALTY D R I LLS REAL T U1E - DARK W ITH COM�1UN I CAT I ON AND 

SKE LETON COMMAND POST 

C RI T I QUE 

CASUALTY D R I LLS REAL T H1E - DARK vJ I TH CO�,MUN I CAT I ON AND 

SKE LETON COMMAND POST 

19 RAD I AT I ON DATA UPDATE REV I EW 626 PENET RAT I ON TV TAPES 

20  S U I T  / C0�1f·1UN I CAT I ON FAM I L I AR I ZAT I ON CLASS R00�1 D RESS/ 

UNDRESS CASUALT I ES 

21  READ I NESS EVALUAT I ON CR IT I QUE  - REFRESHER P LANN I NG 

22 F I NAL REHEARSAL REAL T I ME - DARK COMMUN I CAT I ON 

2 3  OPERAT I ONAL TU RNOVER 

24  I N I T I AL ENTRY DEB R I EF 

MANAGEMENT B R I EF I NG 

M1 COMMAND/SUPPORT FAM I L I AR I ZAT I ON 

M2 COMMAND/SUPPORT P RO CEDU RES REV I EW 

�13 COf�MAND/SUPPORT vJALK TH ROUGH  EXERC I SE 



ATTACHMENTS 

FEB RUARY 2 0 )  1980 

THREE M I LE I S LAND 

UN I T  2 

REACTOR B U I LD I NG  

ENT RY P ROG RAM 



FEAS IB I LITY OF ENTRY 
INTO REACTOR BUI LDING 

WITH/WITHOUT BUI LDING PURGE 
THREE MILE I S LAND UN I T  2 

Purpose : It i s  the intent o f  thi s  document to identi fy the techn i 
cal  and practi cal fe as ibi l ity of  entering the Three Mi le I s l and 
Uni t  2 Reactor Bui lding for Technical Data Acqui s i t i on .  Entry 
may be made with or without the Reactor Bui lding atmosphere being 
purged of the Krypton 8 5 . 

Discus sion : Having e stabli shed a technical nee d  to  enter the Three 
Mi le Is land Uni t  2 Reactor Bui lding as s oon as reasonably pos s ible , 
i t  become s nec e s s ary to determine the feasibi lity o f  entering the 
bui lding with or without the bui lding being purged of the Krypton 8 5 .  
In order to properly eva luate the envi ronment ins i de the Three Mi le 
I s l and Unit 2 Reactor Bui lding , a series of  expe riments were performe d . 
The s e  experiment s  are : 1 )  equipment hatch radiati on me asurement s to 
dete rmine the i s otopic di stribution of  p l ateout activity on the 3 0 5  
e l evation ; 2 )  containment sump water activity f rom gro s s  gamma measure 
ments through penetrat i on R- 6 0 5 ;  3 )  measurements o f  radi ological con
ditions ins i de personne l airlock No . 2 to determine leakage o f  radio
act ive gase s  through the air lock door seal s ; 4 )  depos ition and plateout 
activity at the 3 4 7 ' 6 "  e levat ion e stimated from the gamma measurements 
in penetration R- 6 2 6 ; 5 )  analytical e st imate o f  Ce sium 1 3 7  concentra
tion in sump water based on measurement s through penetration R-6 0 5 ; 
6 )  ana ly s i s  o f  Reactor Bui lding sump water s ample ; 7 )  analy s i s  of  
p lateout activity on hydrogen recombiner spoolpiece ; 8 )  analysi s  of  
p l ateout on penetration R-6 2 6  cut out ; 9 )  No .  2 personne l air lock 
inner door rad i ation measurement s ;  1 0 )  periodic  s amp ling of atmosphe re 
ins i de Unit 2 Reactor Bui lding . 

The result s o f  the above experiments , a lthough a l l  are not comp leted 
to date , are conclus ive and have provided a solid base l ine for eval 
uating the environment inside the Uni t  2 Reactor Bui lding . Thi s 
base l ine informati on provide s the basis for calcu l ating general area 
and hot spot activity ins ide the Re actor Bui l ding and allows for a 
determination o f  dose t o  personne l entering the Reactor Bui ld ing . 

In addition to the above experiments , additional experiments have 
been performed to  determine the shie lding capab i l i ty of  the proposed 
suit material t o  be worn by the Reactor Bui lding entry team members . 
The completion o f  the above e xperiments has enabled us to determine 
the envi ronment ins i de the Reactor Bui lding and has aided us in the 
se lection of p rotective c lothing and equipment to support entry into 
the bui lding with or without the bui lding being purge d .  

Conc lus ion : The Three Mi le I s land Unit 2 Reactor Bui l ding can and 
should be entered as s oon as pos sible . The entry c an be accompli shed 
by two or three people for a period of  1 0  to  3 0  minutes without ex
ceeding the quarterly a l lowab le dose rate of 3 rem per quarter .  In 
order to accomp l i sh thi s and provide adequate s afety factors in the 
initi a l  entry into the Re actor Bui l ding , an administrative exposure 
limit of 1 . 5 rem or maximum stay time of 3 0  minute s has been e sta
b l i shed . 



TECHNICAL INCENT IVES FOR EARLY 
REACTOR BUI LDING ENTRY 

THREE MI LE ISLAND 
UNIT 2 

Purpose : I t  i s  the intent of  thi s  document to i dent i fy the technical 
incentives and demon strate the need for entering the Three Mi le I s land 
Unit 2 Reactor Bui lding as early as  pos s ible for the purpos e  of  tech
nical  data acquis ition and determination of  the capabi lity for addi
t iona l  entries into the Reactor Bui ldin g .  

Discuss ion : I t  i s  neces sary that technical d ata b e  acqui red from 
ins ide the Three Mi le I s l and Uni t  2 Reactor Bui lding as  s oon as 
reasonably pos sible for the purpose of planning the decontamination 
of  the Three Mi le I s lan d  Unit 2 Reactor Bui lding . To proper ly p lan 
the decontamination o f  the Re actor Bui lding , radi ological surveys , 
inc luding i sotopic ana ly s i s  and radiological mapping to i denti fy hot 
spot s , are required . In addition , a determination of the nee d  for a 
remote decontamin ation system for general are a and hot spot decontami 
nati on i s  required . In order to accomp l i sh the above tasks , a radio
logi cal asses sment of  the status of  the vari ous areas  of  the bui lding 
is require d . The in formation gathered by a manned entry into the 
Reactor Bui lding will  be invaluable in providing the neces s ary tech
nical  informat ion to the engineering pe rsonnel for properly evaluating 
the a lternative methods f or decontamination and recovery . Early know
ledge of this informati on wi ll provide the engineering personne l  with 
the information in a t ime ly fashi on to support the c le anup and can 
result in s i gni f ic ant cost and schedule s avings . P re sently there i s  
n o  avai lab le data from d i re ct me asurement s on the radi ological en
vironment at the 3 0 5  e levation in the Reactor Bui lding . There i s  no 
radi ation map of the interior of the Re actor Bui lding other than 
theoretical extrapolations based on minimal in format i on ; information 
that i s  in suff i cient t o  provide a firm determinati on o f  the radiologi 
cal  environment ins i de the Reactor Bui l ding . 

An a s se s sment o f the status of  the integrity o f  the Reactor Bui lding , 
the nuc lear steam supply system (NSSS ) and other equipment insi de the 
Reactor Bui lding i s required . Thi s assessment will  provide a firm de
termination of  the condition of the vari ous systems and equipment in
s id e  the Reactor Bui lding an d wi l l  aid in a s s ur ing that the avai lable 
technical resources  are applied in the areas  of the greate st technical 
need . 

An a s s e s sment o f  the f unctional capabili ty o f  the various plant com
ponents vital in maintaining the integrity of the Reactor Bui lding 
and reactor systems is nece s s ary , s ince the pos s ib i l ity of the fai lure 
or malfuncti on of equipment increa ses  as t ime pas s e s  without preven
t ive maintenance . 

A determination o f  the abi li ty or inabi lity of  pe rsonne l to make 
future entri es  into the Reactor Bui lding to correct potential plant 
casualty condi tion s  and gathe r additi onal techn i ca l  data to support 
the planning for decontamin at ion and as se s sment of damage i s  require d . 
The pos s ib i l ity o f  fai lure o f  the Reactor Bui l ding f ans whi ch are 
pre s ently ope rating in an environment b�yond thei r  d e sign criteria 
exists . Additionally , the pos sibi l ity of an unsafe core geometry 
exists . 



2 . 

I f  entry into the bui lding i s  pos s i b le without purge , then the 
abi lity to perform emergency maintenance or constructi on , such a s  
a repai r o r  b l anking o f f  o f  a le ak ing p enetrat ion o r  s e a l  ins i de 
containment , may exi s t . In orde r to accomp li sh th i s  or any other 
s imi lar task , proof of our abi lity to enter the bui ld ing is nece s s ary . 
The abi li ty to enter the Reactor Bui l ding now to perform emergency 
tasks may tend to  les sen the urgency to perform the purge of the 
Reactor Bui lding , but thi s should not be the cas e .  The unknown core 
con f i guration poses a small  but incalculab le ri sk whi ch should be 
dealt with in a t ime ly manner .  The re lative ly calm and routine at
mos phere in plant operat i on has given Metropolitan Edi son and the 
Nuc lear Regulatory Commis s i on a fal s e  sense of securi ty . Thi s feel
ing is  not j usti fied . Whi le d i s cuss i on of the potent ial  envi ronmen
tal impact of  the purge of  the Kr- 8 5  gas from the bui lding goe s on , 
a far gre ater r i sk o f  uncontrolled re leases  due to los s  of  RCS in
tegrity , loss of  core cool ing and loss of  RB integrity , which wou ld 
be even more dangerous , may exist . Continue d  operati on of  the uni t  
in the pre sent status without purge inhibits decontaminati on and 
planning even though limited entry may be poss ible . 

Conclusion : The Three Mi le I s land Unit 2 Reactor Bui lding should be 
entered as  soon as it is determined to be technically feasible and 
safe . Any de l ay in entry into the Unit 2 Reactor Bui lding wi l l  re
sult in the ine f f i ci ent use of technical manpower ,  will  increase the 
cost of the Unit 2 recovery and wi l l  lengthen the s chedule for re
covering the uni t  due to  the lack of suf ficient technical in formation 
required to properly p l an and exe cute the recovery ope ration . Any 
d e l ays in entering the TMI -2  Reactor Bui lding wi l l  also result in 
de l ays  in our abi lity to  cope with any plant or equipment casualty 
ins i de the TMI- 2  Reactor Bui lding . To pe rform the de s i re d  tasks , 
the mobi l ity and thought proc e s s  pos ses sed by man are required . The 
time frame and work scope doe s not al low the work to be performed 
f rom a remote location . Entry into the Reactor Bui lding by man will  
determine the abi lity of  the company to cope with working in the 
present environment . I f  it i s  determined that work c annot be performed 
in the exi sting environment , i t  becomes even more apparent that the 
purge mus t be per formed qui ck ly to en sure that the primary p l ant i s  
in a s  s afe a condition a s  i s  achievable . Estab l ishing the abi lity 
to work in  the Kr- 8 5  envi ronment may be useful in combating pos s ible 
casualties in the Reactor Bui lding . I t  is vital that we have the 
abi lity to enter the Reactor Bui lding as s oon as p os s ible in order 
to en sure the s af ety , he alth and we l l  being of the pub lic  and plant 
pers onne l and to restore the uni t  to  its s af e st pos s ible condition . 





I LE ME 

V i k i ng Variable Vol u me Hood Zi p is  an al l-round s u i t .  Extra buoyancy on t h e  surface,  a l arge l i ft i ng 
capac i ty u nder water when the out let valve i s  
adj usted to maxi m u m  i nternal pressu re.  

Easy d ressi n g .  Pu l l  the 
s u i t  up to j ust above the 
waist and t u rn the o uter 
hood i nside out.  

Pu l l  the i nn er hood over Put i n  both arms. 
you r  head and adj ust the 
neck-seal f i rm l y .  

V I K I N G  U . S .A.  
l � 2 'Nest ;'vla m  S !ree: 

B A.YS H O R E .  N E W  YORK l l 706 

Pu l l  the outer hood back 
over the head , push the 
rest of your  arms 
throug h ,  and then fasten 
the z i p .  
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#40 1 5  

i konos 
A ccessor ies 

#5001 -4 Fi nder Optional 

#4096 

# 5002 Fi nder Optional 

and l e  Units 
N I KONOS HANDLE U N ITS 
#4015 for Nikonos 1 & 2 . . .  $29.95 
#40 1 7  for Nikonos 3 . . . . . . .  $29.95 

These u nits add versatility and convenience 
to the N i konos cameras by providing a large 
contour handle for easy grasping. The long 
tray al lows attachi n g  of strobes and meters to 
either end. The exclusive l kel ite Thumb 
Release included with these units a l lows 
activating the shutter release/fi lm advance 
with you r  thumb while holding the handle. 
Chang ing of shutter speeds remains easy. 
M olded of unbreakable plastic. 

Packs 
I KELITE N I KONOS 

POWER PACK 
#4096 for N lkonos 1 & 2 . . .  $29.95 
#4097 for N lkonos 3 . . . . . . .  $29.95 

The I KELITE Nikonos Power Pack is a part of 
the I K ELITE Solid State Triggering (SST) 
system. The Power Pack i ncorporates a 
selector switch for X and M synch plus a 22'.12 
volt battery ( battery not included).  I n  the X 
synch it is used to fire I K ELITE strobes, 
(strobes in the I KELITE electronic flash 
housings with the SST system )  or in the M 
synch it fi res the #4023 bulb flash, #4033 cube 
flash or the #4035 Hand flash. The Power Pack 
is requ ired to connect the #41 0 1  I CS Plug of 
I K ELITE flash units to the Nikonos camera. 
Either a #4014 short tray or #40 1 5  or #40 1 7  
handle u nit i s  also required to attach a n  
I K ELITE flash u n i t  mounting b a r  t o  the 
Nikonos camera. 

I CS 'T" CONNECTOR 
#41 09 . . . . . . .. . .. . .. .. . . . . . $19.95 

Connects to ICS Bulkhead on camera 
housings or o u r  Nikonos Power Packs and 
provides 2 outlets for d ual flash use. 

DUAL N I KO N OS BAR 
#401 3 . . . . . . . . . . . . . . . . . . . . . . $2.95 

A short bar for attaching two Nikonos Handle 
Un its together, or  i t  can attach the #401 4 short 
tray to one of the N ikonos Hand le U nits or an 
SLR Case. 

N I KONOS SHORT TRAY 
#401 4 . . . . . . . . . . . . . . . . . . ·. . . . $9.95 
Required to attach l kelite electronic flash 
housings and flash u nits to the Nikonos 
camera if a handle unit  is not used. Stain less 
steel construction. 
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OPTIONAL 1 2  VOLT CHARGER 
#1 082 . . . . . . . . . . . . . . . . . . . . . .  $9.95 

Plugs into any cigarette l i ghter receptacle. 

OPTIONAL N I-CAD PACKS 
#1084 . . . . . . . . . . .. . .. . . . . . .  $99.95 

#1 085 Black . . . . . . . .. . . . . .  $159.95 
#1 095 Clear . . . . . . . . . . . . . .  $159.95 

Unquestionably the world's brightest d iving 
light: plus beam spread equal to six C-UTE I I  
l ights. A dual  filament bulb provides spot or 
flood l ighting. The spot beam provides almost 
one hour of intensity equal to a 1 00 watt 
a i rcraft landing l ight, the flood beam provides 
almost two hours of lower intensity. The dual 
filament is a n  added safety against bulb 
failure. 

Powered by rechargeable n i-cad packs 
engineered specifically for this light. The n i
cad packs interchange in a matter of seconds, 
providing easy replacement of an exhausted 
pack with another . ful ly charged pack. The 
M O D U LAR S U P E R L I T E  inc l u d es o n e  
modular n i-cad pack a n d  1 1 0  volt charger. 

MOVIE LI GHT 
CONVERSION KIT 
#1086 • . . . . . . . . . . . . . . . . . . . .  $30.00 

Th is kit convertsthe�:l,lp;;'riiQ ht ��to� �6;;i� 
Light Includes a special 3400° K cinema 
sealed beam lamp, bracket, and mounting bar 
to attach to all l kelite housings. The cinema 
l a m p  can o n l y  be p o w e r e d  b y  t h e  
rechargeable n i-cad pack. 

odular Movie l i te 
#1 089 . . . . . . . . .. . .. . . . . . . .  $174.95 

The I KELITE MODULAR MOV I E  LITE adds 
the important d imension of color to u nder
water movies. The l ight is suited for both 8mm 
and 16mm fi lming. 

The modular design offers interchangeable 
battery modules, plus charging the modules 
in or out of the l ight body. The n i-cad battery 
module supplies constant voltage to the 
3400° K cinema bulb for about 12 to 1 4  
m inutes of fi lming before recharging or 
chan g i n g  the battery module. The light can be 
mounted to our movie housings or used with 
either modular l ight handle for hand holding. 
The addition of the #4308 bulb and either 
modular handle converts this l ight to the 
worlds brightest divi n g  l i g ht, the I KELITE 
SUPER LITE. 



@ MOTOROLA 
Eq. Cat. Sec. Item 

R3 1 7.1 0 1 A  

DVP Digital Voice 
Protection System 

MX 300 Series 
2-way FM Portable Radio 

1 36-1 74 M Hz 
403-430 M H z  
440-5 1 2  M Hz 

Motorola's DVP Digital Voice Protec
tion System provides the user w i th  the 
h i ghest level  of vo ice secur i ty commer
c ia l ly ava i lab le  today. To an u nautho
rized l i stener, a DVP rad i o  transmiss ion  
i s  tota l ly  u n i n te l l i g i b le .  Yet  when th is  
s igna l  i s  p roperly decoded by a DVP 
receiver, c lear  aud io  comes through ,  
prov id i ng  the  user  w i th  h i g h  i nte l l ig i b i l 
i ty  and  excel l en t  vo ice recogn it ion.  

To ach ieve the D i g ital Vo ice Protect ion  
System's  h i g h  l evel secur ity,  a two step 
tec h n ique is ut i l i zed. F i rst, regu lar  
speech i s  converted to  d i g i ta l  speech 
u s i n g  Conti nuous ly Var iab le  S lope  
D elta Modu lat ion  ( CVSD ) .  Th is  output  
i s  then scramb led through  a h i g h l y  
soph i st icated m u lt i-reg i ster n on-l i n ear  
c o m b i n e r  a l g o r i t h m .  The res u l t a n t  
transmiss ion conta ins n o  voice com
ponents and sounds l i ke constant l eve l  
ran dom wh i te n oise.  

T h rough  the use of th is  d i g ital  scram
b l i ng tec h n ique ,  a h uge number  of 
u n i q u e  and stat i s t i c a l l y  u n re l ated 
codes are  made ava i lab le  to  the user-
2.36 X 1 0" (2,360,000,000,000,000,000,-
000).  Any one of these codes can be 
e lectron ical ly loaded i nto the sec u re 
memory of a DVP rad i o  us ing  the ex
ternal  Code I nserter. The code i nforma

t ion  conta ined in the memory of each 
rad i o  and the Code I n se rter cannot b e  
recal led f o r  d isp lay a n d  these u n i ts w i l l  
n o t  reveal the code w h i c h  is i n  u s e  i n  

a system .  Thus, t h e  D V P  rad i o  system 
makes i t  poss i b l e  to restrict  code i n 
formation to  a l i m ited number  o f  autho
rized i n d iv iduals .  

T h e  MX300 ser ies D i g i ta l  Voice Protec
t ion  Hand i e-Talk i e  rad i o  be longs to the 
m ost advanced portabl e  FM rad i o  fam

i l y  ava i lab le  today. Its mod u la r  con
struct ion and extensive use of  custom 
h y b r i d  c i rc u i t ry r e f l e cts  t h e  l a t e s t  
ach i evements i n  m i c roelectro n i c  tech
n o logy. These techn iques assu re the 
u l t imate in rel iab i l ity, ease of ma inte
nance and systems f lex i b i l i ty. 



DVP Digital Voice Protection Systems 

Security Features 

e D i g i tal  Voice Scrambler 

e M u lt i -reg i ster Non-L inea r  Comb iner  
Code  A l gor ith m 

e 2.36 x 1 02 1  Orthogonal ( u n ique) 
Codes 

e Al l  C odes Are User P rogram mable 

e Random Code Key I n i tia l izat ion  

e Se l f  Synchron iz ing  

e I nternal Sec u re E lectro n i c  Code 
Storage 

• Automat ic  Code Destruct ion  With 
Power  Loss 

e Cont in uous ly Variab le  S lope Delta 
(CVSD )  Modu lat ion  Analog To 
D i g i tal  Convers ion  

Security Features • Benefits 

M u l t i - R eg i ster N o n - L i n e a r  Combi ner 
Code Algorithm p rovides 2.36 x 1 02 1  

user p rogrammable codes. e The cod
i n g  a lgori th m and an i ncred ib ly  large 
n umber  of un ique  codes prov ide  a very 
h i g h  l evel of secu r ity agai nst unautho
rized l isteners ,  i n c l u d i ng more techn i 
ca l ly  soph ist icated eavesd roppers.  A l l  
o f  the  codes are  u n ique and stat ist ical ly 
u n related. On ly  one code out of 2.36 x 
1 02 1  poss i b i l i t ies w i l l  p roduce an i ntel
l ig i b le  output. There are no  fam i l ies of 
codes w h i c h  are capab le  of prov i d i n g  
a part i al l y  decoded output f o r  s i m i l a r  
codes. 

Random Code Key I nit ial ization occu rs 
every t ime  the transmi tter is keyed. e 
Th is  random i n it ia l izat ion p rovides in
c reased secur ity s ince the system w i l l  
not reset its cod i n g  algor ith m t o  the 
same p l ace  at the beg i n n i ng of each 
t ransmiss ion ,  but w i l l  i n i ti ate i ts cod
ing p rocess at a new start i ng  po int  i n
stead.  

Self  S y n c h ro n iz i ng d e co d i n g  e l i m i 
nates de lays a t  t h e  beg i n n i n g  o f  trans
m issi o n s  or de lays in system recovery 
after mu l t i path or  weak s ignal  fades. 8 
S ince n o  p reamb l e  is req u i red, there 
are no delays or l oss of i nformat ion at 
the b eg i n n i n g  of a transmiss ion .  I n  ad
d it ion ,  a coded message w i l l  not be l ost 
because no  sync h ron izat ion s ignal  is 
received . 

I nternal Secure Electronic Code Stor
age w i t h i n  the rad i o  un i t  el i m inates 
code switches and does not reveal any 
knowledge of the code key by external 
v i sual  o r  e l ectro n i c  prob ing .  e Conse
quent ly,  code i nformat ion  is rest ri cted 
to a l i m ited n um be r  of authori zed per
sonne l .  

Code I nsert ion i nto DVP rad ios i s  an 
o pe r at i o n  w h i c h  can b e  p e r fo r m ed 
q u ick ly  and easi ly .  e The user can i n
sert a new code i nto a DVP rad io i n  a 

matter of seconds by connect i n g  a DVP 
Code I nserter to the rad i o  and press i n g  
the c o d e  insert b utton.  There a re n o  
mechan ical keys requ i red o r  sw itches 
w h i c h  have to be set manual ly. 

C o n t i n u o u s l y  V a r i a b l e  S l o p e  D e l t a  
M odulation, operat i ng  a t  a 1 2  K i lob it/ 
secon d  voice  sam p l e  rate, i s  used to 
c o n v e rt n o r m a l  s p e e c h  to d i g i t i z e d  
speech p r i o r  t o  scramb l i ng a n d  then 
back to normal  speech after  t h e  re
ceiver s ignal has been decoded. e Th is  
A / D  conversion techn iq u e, i n  com b i na
t ion  w i th  a new rad i o  design i n corporat
i n g  opt im ized c i rcu i t ry for d i g ital vo ice 
t ra n s m i s s i o n ,  c o d i n g  a n d  a u d i o  re
sponse, assures exce l lent  voice  recog
n i t ion  and h i g h  i ntel l ig i b i l ity. 

A u t o m a t i c  C o d e  D es t r u ct i o n  W i t h  
Power Loss p rovides added c o d e  se
c ur ity. e If someone attempts to tam
per w i th  a DVP rad i o  and removes the 
code modu l e, the code wh ich  i t  con
tai n s  w i l l  be destroyed .  To al low the 
user to change portab le batter ies,  a 
t ime delay has been i n corporated i n to 
the des ign of th is  featu re to preserve  
code dur ing  th is  operation .  

Systems Features 

• Compl ete  system d es ign  capabi l ity 

• C l ear or coded operation  

• Clear  vo ice  overr ide (Pr ivate-Li n e  
Sque lch  models)  

• Automat ic o r  manual  transm itter 
mode select ion  

• Private-Li n e  Sque lch  compat ib le  i n  
c lear  mode 

• Sque lch  ta i l  e l i m i nat ion  i n  the  c lear  
mode (Pr ivate-Lin e  Sque lch models)  

• C l ear mode a lert tone pr ior  to c l ear  
t ransmiss ion 

e Uti l izes narrow band R F  channe ls  

Systems Features • Benefits 

Complete Systems Design Capabil ity
The DVP MX series Hand ie-Tal k i e  rad i o  
has been des igned as part o f  a com
p l ete system of security rad i o  wh ich  
i n c ludes mob i l es,  base/ repeater sta
t ions ,  m icrowave, and Total A rea Cov
erage systems.  8 A user can now.  for 
the f i rst t ime des ign a complete system 



with vo ice secur i ty which  i n c l udes a 
tru ly portab le  u n i t. 

Clear or Coded Operation aHows the 
user to transmit  and rece ive e i ther clear 
o r  coded messages. • With th is 2 
mode operation ,  DVP rad ios can be 
used with in exist i n g  c lear rad i o  net
works as t h e  user b u i l d s  a security sub 
system. As the need arises or  as o ld 
rad ios are replaced, the p rotected por
t ion of the network  can be expanded. 
O r  a new an coded (or  coded/ c lear) 
system can be designed to m eet a 
use r's  specif ic comm u n i cations needs. 

Clear Voice Override automat ica l l y  
switches the receiver f rom the  coded 
mode into the clear mode i f  an i ncom
ing message i s  c lear  voi c e  (Private-line 
models  o n ly) .  • When o perat i ng  in the 
coded mode the user wi l l  always g et a 
message regardless of the mode i n  
wh ich  that message was transmitted . 
Messages w i l l  not  b e  lost and coord i na
t ion  problems among f ie ld  un its w i l l  be 
reduced. 

Automatic or Manual Transmitter Mode 
Selection al lows the user to manual ly 
select h is  t ransm iss ion mode with the 

coded/ c lear  sw itch or t ie  the mode 
select ion d i rectly to the channel selec
tor, thus c reat ing  ded icated channels  
(coded o nly,  c lear on ly, o r  coded and 
c lear) .  e A user may thus be p revented 
from accidental l y  t rans mi tt i ng a c lear 
message on a coded on ly  channe l .  
S im i lar ly  a user  may  des ignate a clear 
only channel i n  the rad i o  for use o n  an 
exist i ng  system. 

P r ivate- L i n e  S q u e l c h  C o m pa t i b i l i ty 
(C lea r  mode only) a l lows channel shar
i n g  among u n its on the same channe l .  
0 I n  the  c lear  mode ,  DVP rad io  un i ts 
may access standard Private-L ine 
Sque lch  equ ipped stat ions .  

Squelch Tail El imination is p rovided 
through the use of a reverse b u rst i n  
the c lear mode (Pr ivate-Line Squelch 
u n its on ly) .  e Operato rs wi l l  not be d is
tu rbed by  any annoying sque lch ta i l  or  
noise b u rst at  t h e  e nd of a transmiss ion .  

Clear Mode Alert Tone i s  emi tted pr io r  
to  a c lear  transm iss ion .  Th is  ton e  warns 
the sender that he is about to t ransmit 
non-protected mformat ion .  e Thus,  he 
wil l  not m istake n l y  t ransmi t  pr ivate in
formation in the wrong mode.  

Narrow B a n d  R F  Channel Bandwidths 
permit the use of 25 KHz or 30 KHz 
channe l  spaci ng .  8 DVP rad i o  systems 
do not requ i re extra wide channe ls  or  
spec ia l  channe l  assi g n ments.  

Radio Features Options 

The DVP Hand i e-Tai k ie  Radio i ncorpo
rates the D VP security featu res with the 
features and opt ions o f  the versati le 
MX300 series p o rtable rad ios. For a 
complete l ist  of featu res and a more 
deta i led d iscussion of each feature, 
p lease refer to the i nd iv idua l  MX300 
radio  series cata log sheets.  

Radio Features 

• S i n g le i ntegrated u n it conta i n i n g  
rad io  a n d  scramb ler  c i rc u i try .  

• U n iq u e  phase l ock !oop transmitt er. 

• Sens itron s i n g l e  conversion 
receiver. 

• Mul t i  pte RF power l evels. (1 w, 2 .5w, 
6w i n  VHF;  1 w, 2w, Sw i n  U H F) 

• 8 (6 VHF) frequency capab i l i ty .  

• Transmit/battery status i n d icator. 

• Twist off batteries with 4 avai lab le  
battery s izes. 

• Weathe r  sealed push to tal k. 

• External ly accessi b l e  fuse. 

• External j acks for antenn a  and 
speaker. 

Radio Options 

• Time out t imer. 

• Converta-Com compatab i l ity for 
mob i les use. 

• R F  p reamp l i f ier  (VHF only) .  

• Remote speaker m i c rophone.  

• S u rvei l lance accessories.  



DVP MX-300 Series 2-Way FM Portable Radio 

Performance Specifications 
Security 

Scrambler Type: 

Coding Method: 

Number of Codes: 

Syncnronization: 

Code Key 
Initialization: 

Digital 

Multi-Register Non-l.inear Com biner 

2.35 x 1021 orthogonal (unique) codes 

Self synch ronizing (no pream ble requi red) 

Random 

Code Key Generation: External hand held microprocessor controlled 
coda inserter (Cat. #P1001--X) 

Code Storage: 

Number of Codes 
Per Radio: 

Analog to Digital 
Convefllion: 

Voice Semple Rate: 

Volatile Electronic Memory 

One 

Contin uously Variable Slope Delta 
Modulation (CVSO) 

12 Kilo Bits/Sec 

Size 2.64" wide x 1 .41 " deep x (see chart below) high 
(72 mm x 36 m m x mm) 

MX�40 MX3SO MX360 
Radio Only: 4.98" (126 mm) 5.76" (146 mm) 6.35" ( 1 61 mm) 

Radio with battery: 1 Hour Raptd Charge Batteries 

Light Capacity: 6.45" ( 1 64 mm) 7.23" (184 mm )  7.82" ( 1 0 9  mm) 
Medium Capacity: s.a1· (1 73 mm) 7.59" (193 mm) 8. 1 8" (208 mm) 

Hi gil Capacity: 8.38" (212 mm) 9.16• (233 mm) 9.75" (248 mm) 

Weigl\t: Radio only (average) 

T2·R2 carrier squelch VHI" 16.4 oz (465g) 
UHI" 1 6.3 oz. {463g) 

Addilional w&iglit tot tealurasl options: 
Prtvate-l.ine Squelch +.2 oz. (Sg) 

Eacn additional channel VHF +.4 oz. ( 1 1 g )  
Each additional channel U H F  + . 2  oz. (6g) 

Satieties Only 
1 hour radio charge 

Ught capacity: 
Medium ca!'acily: 

High capacity: 

+ 5.2 oz. ( 1 47g) 
+ 7.3  Ol. (207g) 
+14.1 oz. (399g) 

FCC Designations:• 
UHF 450·512 MH:z 

CC422BA 
CC4229A 
CC4230A 
CC4230A 
CC4231 A  
CC4232A 
CC4233A 
CC4233A 
C C4234A 
CC423SA 
CC4236A 
CC4236A 

VHF 150.8-174 MH:z 
1 watt 2 Frequency 
! watt 4 rrequency 
1 watt 5 Frequency 
1 watt a Frequency 
2 wan 2 Frequency 
2 watt 4 Frequency 
2 watt 6 Frequency 
2 -Natt · 3 Frequency 
5 watt 2 F"equency 
5 'Natt J. Frequency 
5 watt 6 Freouency 
S watt 3 Frequency 
All Receivers RC0092 

1 watt 2 Frequency 
1 watt 4 Frequency 
1 watt 6 Frequency 
2.5 watt 2 FreQuency 
2.5 watt 4 FreQuency 
2.5 watt 6 Frequency 
6 wall 2 Frequency 
6 watt 4 Frequency 
All Aece1vers RC0091 

• l.; censeabl e under FCC Rules & Regulations Part 69 for Police and 
:=ire Services. 

For International usage, local PTT regulations apply. 

��M ·  . \ 
'<._;; MOTOROLA 

Communications and Electronics Inc. 

A Suos:diary of Motorola. Inc. 1301 East Algonau:n Rd .. Scnaumourg. illinots 60196 (312) 397·1000 

CC3256A 
CC3257A 
CC3258A 
CC3260A 
CC3261A 
CC3262A 
CC3254A 
CC3265A 

Radio 

Model Series: 

FreQuency: 

Channel Spacing: 

Power Supply: 

Transmitter 

RF Power Output: 

Frequency Stability: 
(-JO'C to +60'C, 

+25'C Ret): 

Modulation--Clear 
Coded: 

FM Noise: 

Audio Response' :  

Audio Distortion' :  
(At 1000 Hz, 3 KHZ 

deviation): 

Spurious ol Harmonics 
1 Watt: 

2.5 Watt (2.0W UHF): 
50 Watt (S.QW UHF): 

Frequency Separation: 
(No degradation) 

Receiver 

Modulation 
Acceptance: 

Sensitivity: 
20 dB Quieting': 

12 dB SINAl)': 

Selecti•ity (EIA 
SINAO): 

Frequency S.paralion 
(No degradation): 

lntermodulation: 

Frequency Stability (-Jo•c to +so•c; +2S'C Ref): 

Spurious & Image 
Rejection: 

Audio Output•: (@ less than S% 
distortion): 

VHF UHF 

H23, H33, H43AXU H24, H34, H44AXU 

1 36·174 MHZ 403·430, 440·5 12 MHz 

30 KHz 25 KHz 

One rechargeable nickel-cadmium battery. 

VHF 

1 W/ 2.5W/S.OW 

:::.0005% 

16F3, 15F2, 161"9 
20F3Y 

-60 d B  

U H F  

1Wi2.0W/S.OW 

::.0005% 

16F3, 151"2, 1 61"9 
201"3Y 

-ao d B  

+1,  -3 d B  from 6 dB/ + 1 .  -3 d B  from 6 dB/ 
octave pre-emphasis from octave pre-empnasis from 
300 Hz to 3 KHz 300 Hz to 3 KHz 

3o/o 3% 

-67 d B  -<i7 d8 
-71 dB -59 dB 
-7S dB -53 d8 

12 MHZ 6 MHZ 

VHF UHF 

:::7.5 KHz :::7.5 KHz 

W/0 PREAMP WITH PREAMP 
.S �J.V .25 �J.V .5 .uV 
.35 �J.V . 1 8  /J.V .35 p.V 

90 d B  9 0  d B  as d B  

2 MHZ ..:. M Hz• 1 MHZ 

ao dB 75 dB 75 dB 

::.0005% ::.0005 % ::.0005% 

60 dB 80 dB 80 d B  

500 mV sao mv 500 :nV 

' Specification applies to cl ear mode only. Perfo rmance '"  the coded mode 
has been tailored to deliver optimum intelligibility and votce recogn i tion. 

' Separation of 10 MHz possible with sensitivity d egrading to .35 .uV (20 d B  
Ou:ettng), o r  1 2  MHZ separation posstble w1tn sens1tivtty degrading t o  .S p.V. 

Specifications subject to c:"1ange mthout .1otice. 

>!• , Moto rola, Sensitron, Private-l.me. OVP, Handie· 
Tal kie and MX300 are trademarks of Motorola Inc. • © 1 977 by Motorola Inc. • Printed in U .S.A. 
(7812) Merit 
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• C OVER PAGE ONLY 

ram Summa rv 

ABSTRACT: 

In Ma y o f  1 9 7 9 f ol l ow i ng tn e Ma rch 2 8 , 
1 9 7 9 a c c i d e n. t  a t  Tn r e e  M i l e  I sla n d  Un i t  2 
( TMI - 2 ) , Me t r opol i ta n  Ed i so n  Compa ny ( Me t - Ed )  

e s ta b l i sh e d  th e C o n t a i nme n t  A s s e s sme n t  Ta s k  Fo rc e  
( CATF ) . Th e o ve ra l l  g oa l  a nd o b j ec t  o f  th e C o n 

ta i nme n t  As s e s sme n t  Ta s k  Fo r c e wa s t o  e s ta bl i sh , 
u s i ng e x t e r na l  m ea su r e me n t s ,  th e r ee n t r y  e n v i r o n 
me n t  i n s i d e  th e Rea c t o r  B u i l d i ng . Th e spec i f ic 
f un c t io n  o f  th e As s e s sme n t  Ta s k  F o rc e  wa s t o  
ga th e r  da t a  a s  nec e s sa r y  t o  e n su r e  th a t  c o n ta i n 
me n t  a tm o sph e r e c l ea n u p  c o u l d  b e  a cc ompl i sh ed ,  
th a t  a n  i n i t ia l  e n t r y  i nt o  th e b u i l d i ng c o u l d  b e  
a c c ompl i sh ed ,  a nd th a t  pla n n i ng f o r  Rea c t o r  
B u i l d i ng d ec o n t a m i na t i o n  a n d r ec o v e r y  c o u l d  p r o 
c e e d . Th e  c l ea n u p  o f  th e c o nta i n m e n t  a tmo sph e r e 
a nd th e i n i t ia l  e n t r y  we r e  c o n s i d e r ed t o  b e · th e  
i n i t i a l  v i ta l s t ep s  i n  b e g i n n i ng th e r ec ove ry o f  
th e TMI - 2  Rea c t o r  B u i l d i ng . E n t r y  wa s r eq u i r e d  
t o  g a th e r da ta b y  v i s ua l i n sp ec t i o n a nd r a d i o 
l og i c a l s u r ve y  t o  s uppo r t  pla n n i ng f o r  th e d e c o n 
ta m i na t i o n  o f  th e Rea c t o r  B u i l d i ng . 

To a c c ompl i s n th e a s s i g n e d  d u t ie s ,  th e 
Co n t a i nm e n t  As s e s sme n t  Ta s k  F o rc e e s ta bl i sh e d a 
n umb e r o f  e x p e r i m e n t s a nd mea s u r eme n t s  wh ich 
c p u l d  be r u n  w i th o u t  b e n e f i t o f  b u i l d i ng a n t ry . 
Th e s e  e xp e r im e n t s  we r e  d e s i g n e d  t o  d e t e rm i n e  a s  
much a s  p o s s i bl e  wh a t  th e a i r bo r n e c o n ta m i na t i o n ,  
c o n t a m i na t i o n  pla t e d  o u t  o n  th e va r i o u s  s u r f a c e s  
o f  tn e c on ta i nm e n t , a nd c o n t a m ina t i o n  c o n ta i n e d  
i n  th e wa t e r  i n  th e ba seme n t  o f  th e Rea c t o r 

1 B u i l d i ng w e r e . Th e e xp e r i m e n t s  a n d mea s u r em e n t s  
we r e  spec i f ic a l l y  d e s i g n e d  t o  o b ta i n  d eta i l ed 
t ech n ic a l  da ta o n  th e ma g n i t u d e , i d e n t i ty , 
d i s t r i b u t i o n , a nd ch e m ica l f o r m s  o f  th e e x i s t i n g 
a i r b o r n e , s u r f a c e , a nd s ump wa t e r  a c t i v i ty a nd 
th e r e s u l t i ng r a d ia t i o n  l evel s .  Th e  f i na l s t e p  I O f th e Co n ta i n m e n t  As s e s sm e n t  Ta s k  F o rc e w o u l d  be 

! 
AOOO 0030 9·80 



.. 
.. 

TECHNI CAL DATA REPORT 

1 .  DDC C ,  Parsippan y  

2 .  DDCC, TMI Site 

3 .  GAI Proj . Mgr . , R .  M .  Roger s 

Accountab le Copies 

Ori ginal 

1 

1 

I n formation Copies 

Additiona l i nfo rmation copies shal l be speci fied by the author o f  the TOR . 

Pa ge 1 . 14.  Rev .. ___ .:::.0 ____ _ 
Date ---=8:...-.=.8-....:8:.:0:...._ __ 



TA-e Y\ ..t'  :; a... /c v�  �. 

oh .tJ h._ " �-.... Ti � r  
TM r - c 

G PN 



AC C O U N T  

R EP RODUCT I O N  O R D E R - G PU S C  ---· . · -- · · · - · · - - _ .. __ · �- -. - · ------- --

0 I N T E R  PAC E  PA R KWAY, PA R S I P PA N Y  , N . J. 

r o :  __ ����----���----��·---·--------� ----------- ----1 . 1 
D E L I V E R  T H E  F O L LO W I N G  TO T H E  D D C C  �cf.i!A .. · �-81 

O R I G I N A L  

(/ 

( I I J 

S E N D  I N VO I C E  T O  O R I G I N AT O R  q, {?er e  ·;zr/ A C C O U N T  N U M B E R  M U ST A P P E A R  O N  I N V O I C E .  

· - -· • •  " . ... - .. A "' 1'\  � . UH "' v !"\ 'J: I I v E R V. 



.. 
VICe 

G P U  S E R V I C E  CORPORAT I O N  
I NTRA O F F I C E  M EM O R A N D U M  

N o .  _____ _ 

T o :  J{. � - TrnT 1 

S U B J E CT :  ----------------------

I'D R  

fJ R_ - 1/ b f< e u 0 
bf!_ - /6 f.e u 

£ e u 
K:e '0 

IC v () 

cc: 

BY &amdl ·  
Ei:J d- -



f.!Iim Service G P U  S E R VI C E  C O R PO RATION 
I NTRA O F F I C E  M E M O R A N D U M  

T O :  �t. � d:.  c.c/ c L00(1:;?( �:J 
i./ 

S U BJECT: 

Lt) f< -' L 9S/ 

�� /1 � P: ;/l c.. /!) & ( /"'\ ""1 
� 

N o .  ______ _ 

DAT E :  t -c_;:: - y l 

c 0 ; /J '-j {' � y l k� 
U I 

0: h '{) t) '-?' r 6 K  a < \/'1 () c- ,:.· 'Y U  � ( 'le c/ ·--

I c 

cc:  k r 
B Y :  ��tl-!cu.A�, .  

)JJ C (_  c 7 j - b 'l- 7.::?_ 


