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I. SCOPE

II.

'

An anonymous employee concern was reccived by - the Muclear Safety

Review Staff (NSRS) alleging the possiblity of some colorblind per-. .
sonnel operating TVA's nuclear power plants. One person was assigned
. to'the investigation and instructed to determine the validity and pos-
,Sible extent of the allegation and to prepare a report of ‘the
“findings.

SUMHARY

NSRS-~received an anonymous employce concern on April 10, 1984. The

alleger stated that some personnel with color deficiencies were being
allowed to wear a red (x-chrom) lens in order to pass the TVA medical |
color examination for entrance into Uhe Student Generating Plant ’

Operation Program (SGPO), and there were people in the nuclear power
program who were colorblind. The alleger further stated that an
optometrist in Chattanooga was supplying the red lens to TVA

emplovees. Early in the . investigation it was learned that an EEOQ

complaint had been filed on the same subject.

Throughout the NSRS investigation the Division of Medical Services
(MED SVJ:andJOQﬁtcehoﬂmNnclear;Power (NUC PR)..were very helpful in
providing information. The Nuclear Regulatory Commission (NRC) has
specific medical requirements, including color vision, for licensed
reactor operators. TVA had developed a standard and testing procedure
for the color vision requirements and applied the standard and testing
procedure also to nonlicensed positions which were considered in the
career development path for a licensed reactor operator. MED SV per-
sonnel stated that x-chrom lenses had been allowed in the past and
approximately 3 to 12 candidates for SGPO training had used them. An
x-chrom lens, a red contact lens, worn-in only one eye, changes the
intensity of red and green colored light seen by the lens-covered eye
as compared to the unaided eye. The brain learns to interpret the
intensity difference as a color. In 1982 MED SV prohibited the use of
any contact lenses for people who have occasion to wear a full-face
respirator. That action was consistent with regulatory and standard
setting bodies requirements on the same subject. Therefore, x-chrom
lenses were prohibited. HMED SV, however, never officially approved or
disapproved the x-chrom lens based upon its merits and their proced-
ures and guides  contained no reference to x-chrom lenses.  Their
approved use was appavently a decision based upon professional judg-
ment by the examing physicians. :

HEDS SV reviewed over 050 medical records of NUC PR personnel in the
affected job classifications and found 3 individuals that had been or
were wearing an x-chrom lens.  Thase individuals had heen approved 1n
1981 before contact lens were disapproved, and two of the three no
longer requirved the use of the x-chrom lens. Standard MED SV proced-
ures used to notify supervisors of an individual's medical con-
straints, form TVA 1444 (lifting restrictions, prescription glasses,
etc.), was used only twice. Form TVA 1444 for the individual still
wearing an x-chrom lens did not identify that medical constraint. It

was also determined that the three had not obtained their x-chrom
lenses from the same source. :



III.

Further review of the 650 plus medical records by MED SV showed that
no one had a strong color deficiency and 8 employees were identified,
in addition to the 3 x- chrom lens users, with color vision test

results suggestlng furtheér ‘examination was “justified. 'An:NSRS review

of those records "and furtheér discussions with MED*SV personnel at. the

.nuclear. plant51tes revealcd a def1c1cncy ‘In procedurcs»and lack::of
trigor in_ handling 1nd1catcd color- d051C10nL19§ (wrong test given,
“incorrect follow-up test; incorrect ‘test listéd-for the job,:question-

able information reported to NRC).

The color tests given by TVA (Orthorator and AO-HRR), which have hbeen

Jdong accepted by the medical profexsxon were reviewed by NSRS. It
was concluded that Lhc screenlng test, tho Orthorator, while very good

at detectlng color deficiencies, can be circumvented’if’ the ‘examinee

‘can remember four of six numborq The "AO-HRR consisting of 20 dif-
ferent pseudoxsochromatlc colorplates would be extremely difficult to

circumvent: 7In addition to the requirements.for formal tests, the:NRC

‘regulations allow the use of a ‘practical color examlnatlon, but TVA

did not have one prescribed.

(RPN S

Based updﬁ” this ih&éstiéation'Ahﬁd 'MED SV's own review of their

-records, both MED SV and NUC PR have informally agreed to recommend to
NUC PR upper management that a pract1cal color tesL be developed. All
‘NRC-1icensed personnel ‘would " thén" be'! g1vvn “*sPecial’ color 'test.
.There was no evidence to indicate that-TVA has: any colorbiind licensed

operators, but this special test was considered necessary to remove
any doubt about the licensed operators”having adequate color’ vision.
They were to further tecommend that career ‘development nonlicensed
positions be given the same test but during their regularly scheduled
periodic physical examination. NSRS concurs with these actions. In
addition, MED SV needs to evaluate their program rcgarding color
testing and the review of results, make necessary changes, and com-

, municate those changes to personnel ifivolved in the testing/ review

process.

FACTS

A. ﬁl}egation

On April 10, 1984, an anonymous telephone call was received by
NSRS regarding color vision deficiencies among nuclear plant
operators and assistaut unit operators. The alleger stated that
some perzonnel having color deficiencies were being allowed to
wear a red contact lens in order to pass the TVA medical exam-
ination and that there were people in the nuclear power program
who were colorblind. The alleger further stated that an optome-
trist in Chattanooga was supplying the red lens to TVA employces.

Discussions wilh NUC PR and Office of the General Counsel (0GC)
personnel revealed that an Equal Opportunity Compliance (EOC)

complaint had been filed on the same subject -

The person that filed the FEO complaint is not the same
individual that raised the employee concern.  Only the subject
matter is the same. Personnel within EOC provided information




and documentation regarding the complaint which alleged that two

' “"guys" (names unknown) were-in Chattanoogaj; at the same time as
ne onithe: EEO scomplainant: to: takevcthe :medical  examination for admit-
;i .-tance. to. the . SGPO.:-program :(reference 1)..:The allegation con-
-7 tinued -that tlie “two- "guys™ wére from Bellefonte, “one had a ‘red
. contact - lens--flown-'in::from Nashville ‘and “"both of them used the
-credocontactadensy™a o The EEOiscomplainant in v o'ffidavit, supplied

~o: the names of two.assistant:unit "operators (AUO) with: red-green
~rweolordeficiencies, one:af which alliegedly had @ red contact lenms
obtained -from; an-optometrist in Chattanooga. Regarding licensed
operators with color deficiencies, the EEO complainant did not

. know of any. R St e oy
In an interview with the. EEO complainant he stated that he could
not wear a red lens because he did not have fusion ‘between both

e rCYCSwﬂhdwhiSzOptometriStCSﬁid it wowldinotsihe -beneficial. The
EEO complainant further stated. he believed . his color vision was
’wnqu”adequatewande&nLed:admittancektowtheMSGRO;p%ognam on--that basisx
. o T T T T ST S S A Lol

B. Background N

1. Color Vision Test and Criteris'Develgpmcnt

-The NRC requires in 10CFR55.11 that the physical condition,

including . vision,” ‘of ‘an applicant for “a . teactor operator
license -shall be such that it will not. contribute to opera-
tional ervors.. This requirement is further clarified in
Regulatory Cuide (RG) '1.134, "Medical Evaluation of Nuclear
Power Plant Personnel Requiring Operator Licenses," which
states that NRC would he satisfied with methods used to
implement ANS1 NS46-1976, "Medical Certification and Moni-
toring of Personnel Requiring Operator Licenses for Nuclear
Power Plants." With no exceptions, TVA adopted ANSI
4546-1976  and its revision ™ ANSI/ANS-3.4-1983. The ANSI
L standard requires,. in part, "color vision adequate to
distinguish among red, green, and orange-yellow signal
lamps, and any other coding required for safe operation of
the particular facility as defined by the facility oper-
ator.” The standard further specifies that nuclear reactor
operators shall be examined biennially by a licensed medical
practitioner conversant with the standard and with a general
understanding of activities required of the operator.
Should an examinee fail to meet any of-the minimum require-
ments but can demonstrate complete capacity to perform
operational duties to the satisfaction of the facility
operator (authorized representative of the production
license holder), the facility operator may recommend the
medical examiner waive that requirement.

Ultimate approval of an applicant for an operator's license
resides with the NRC and is based, in part, on medical
information supplied on NRC Form 396, "Certificate of Medi-
cal llistory.”
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Heditdl Servicés Criteria“

Lo

lethln TVA respon51b111Ly for doLermlnxng igé' delcaL
. adequacy of operatxons ~personncl -in. meeting Lh; requxre-
‘ments is a§51gned to HTD SV. HlD SV has. two documcnts which;

descrlbe the medlcal requ1rement and admxnlstratlve proceds=.

.. ures .used’ for TVA employees One | .1s .the. Medlcal Servxcci
“fExamlner S, Gu1de” i !
'"regardlng the examnnaonn approval and/or dlsapprOle for
"‘medical reasons, of an individual's ablllty to perform the

“h deflnes ‘the admlnlstratlve procedures

functions of hls/her job. Tt includes, by reference and in

total, ANSI/ANS 3.4- 1983, and describes the process fer
mévnding, to NRC on NRC Fo:m 396 the . results of ‘the medxcal
_Yevaluatxon of applxcnnts for a fac111ty operator' s .or senlun
~;opullor s Titense. The l<am|nvr 5 Lnxdv .puc1fxes that
L "The' TVA physician §  dotoxmlnaLLon .of Lthe  applicant' Q

sidad L Likda a

medical QUlllflCQCLOPS “and medical dLsposxtlon including
any medical constraints, are entered on the (TVA form)
1664." That form, and the original copy of the NRC Form 396
in a sealed envelope labeled: "Administrativeiy Confiden-
tral," -aresent to the plant sUperanendcnt The NRC Form
396, along with other licensing documentation, is sent by
the plant to .NRC. S L e :

The other ‘MED SV do\ument descrlbLng medlcal requ1rements
and procedures is the "Job Title Code Guide." That guide
lists the official TVA .job .titles and their .associated
special medical examination codes to comply with legisla-

tive, regulatory, or other requirements. It also includes
vision profile requirements and potential exposures, i.e.,
chemical, dust, radiation, associated with the job. A

detailed dcxcrlptron of vision requirements and associated
medical procedures is contained within that document which
had been maintained current over the years. In total, there
are 12 different vision profiles (requirements) for TVA
employement positions one of which, Profile 5A, applied to
nuclear plant operators and pOHLt]OPS allowing a carcer
development path to nuclear plant operator.

Vision Prafile

The vision profile of nuclear operators has evolved over the
years as needs and requirements changed. For a cumplete
understanding of the current SA profile, as it pertains to

color vision, an historical description of its development
is provided belm

The earliest obtainable copy of the job title code book was
dated July 1971. At that point in time a vision profile 5
was required for auxiliary operators (AOs) selected for
training, .SGPOs, assistant unit operators (AUOs) and unit
operators and was applied to personnel in nuclear, hydro,
and fossil plants. Complete vision profiles have been given
since 1947 on a machine called an Orthorator. Color vision
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. ‘A

was—.evaluated::by._an:examinee's ability to distinguish a

colored number written on a_ multi-colored background -of

v g

slightly "differéit’ “hids of Ul sime “color as the number.
This test“contéihcd“siX'ﬁifférent"humbérs;’which haveé rot
changed since 19477 For a vision profile’5 a4 passing ‘scork
would be the abjlity to distfnguish at 'least: four of ‘those
SlX numbérs: - T L. s, s e AR I
On April 12, 1976, the American National Standards Insti-
tute,  Inc., approved the medical standard for nuclear ‘plant
:Iidén§éd"dpefdﬁcté"ANSI N546-1976 which was subsequently
adopted by TVA. - In ‘a memorandum’ ‘dated February 24, 1977
from J. R. Calhdun, Chief, Nuclear Generation Branch; to
R. L. -Craig, Direclor of MED' SV, the-color vision require-
ments were identified for NRC operator licensees and poten-

- .tial NRC operator licensees. Those requirements resulted in

the development of g new vision-profite 5A, the requirements
of which were transmitted by memorandum dated March 14,
1977, from R. L. Craig to TVA Medical Examiners. Both the
vision profile S and 5A required a score on the Orthorator
of four or morc to-pass. [f an examinece scored less than
four, additional testing would be performed. TFor the vision
Profile' "5 " that additional testing consisted of being able
Lo distinguish between red, yellow, and green lights using
the Orthorator. The profile SA required further testing,

not ‘on “the Orthorator, but using AO-lIRR pseudoisochromatic

plates. The AO-HRR test is similar to the Orthorator test,
but instead of identifying numbers, the examinee identifies
various colored shapes on a background of multicolored spots
of differcnt hues of the color shape being identified.
There are 20 different plates, and depending upon the ones
identified, a rating of mild,” medium, or strong color defi-
ciency can be identified. A mild red-green color deficiency
has been acceptable to TVA and the NRC.

Also contained in the March 14, 1977 memorandum was the
requirement that all nuclear operators, operator transfereces
Lo nuclear plants,  and  all applicants for SGPO program
traoining meet the SA profile. It should be noted that there
are no NRC color vision requirements other than for the
licensed operators (SRO and RO) and licensed shift engineers
(SE and ASE), and the 5A profile requirement for other
opcrator positions al the nuclear plant is TVA's require-
ment. Recognizing  the possibility that some personnel
already licensed or in the SGPO program may not pass Lhe
more stringent requirements,. a provision was made for a
special color ability asscssment.

In June 1981, the job title code hook was revised to show,
among other things, the vision profile change -adopted in
1977.  The vision profile 5A was assigned to NRC licensed
positions and SGPOs. lowever, the AUO (to which a success-
ful graduate of SGPO training progresses) remained a profile
5. The job title code book, again revised in October 1983,
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contained the same less stringent vision profile § require-
ment for AUOS“but/ changeéd:the vision :profile’for sthe AO.-from
a 5 to-the more strxngent 5A. - The normal-career::development

path is from A0 to SGPO Lo AUO and then to licensed
operatdf; - "fﬂff -fx T 3ir"4 e -

SHEATI S e

'X-Chroh~Lens‘ SPRS SR SR SR

In about 1971, the x-chrom lens was invented to improve
color " dlSCf]MlﬂGLlOﬂ. --The x-chrom. lens -was>named after. the
female chromosome: -on - which the récessive gene ‘for color-
blindness 'is carried.  The- x- chrom lens is..a hard contact
lens having a cranberry -red -color.'.-Only one lens is worn
over ‘the nondominant' eye to - lmprove color discrimination.

The~- x=chrom ‘*lens -‘does mnot ‘correct .a- color: deficiency,

rather, it enhances the contrast or-light intensity between
red- and grocn-“*The unaided eye- spelngntho'colors confused
yields" ‘to* the- %-chrom- aided" eye‘and the ‘brain learns to
identify a color with different intensitttos of llght

Rcvxownng some pnh]lshvd ]1Lo¢nturo on the sub]cct rOV(algd
differences "in’ ‘thi¢ long-term (greater than a day) benefits

from an x- chrom lens (references 2 and 3). In an interview
with ™ %, i o OpLomchst who has experience with

these dens: S s o o he indi-
ated that Lhe prolonged bcnc[xt of Lhese lenses depended

upon the degree of color deficicncy. Color deficiencies
that are relatively mild will have a longer lasting benefit
from the lens than those that are more severe.

stated he had not supplied TVA people with x-chrom lenses.

At some unknown point in time, TVA was faced with the ques-

‘tion of whether or not colot deficiencies compensated for

with an x-chrom lens would be acceptable. No official posi-
tion was developed by MED SV on the x-chrom lens with
respect to 1its color compensation ability, and MED SV
examining physicians allowed and recommended their use.
Ultimately the use of x-chrom lenses was prohibited, not
specifically by name, but because they were contact lenses.
Contact lenses were prohibited in a July 30, 1982 revision
to the Medical Services Examiner's Guide for personnel
requiring medical approval to wear full-face respiratory
protection. The use of contact lenses by persons who must
wear a respirator cquipped with a full-face piece, helmet,
hood, or suit had been prohibited by regulatory and
standard-sclting organizations for years. As TVA medical
requirements for nuclear. plant operators also include medi-

cal approval to wear a full-face resp1rator contact lenses
had becen prohibited.

In an memorandum from R. L. Craig, Medical
Director, to M. S. Jimerson, EOC counselor, the first docu-
mented position on x-chrom lenses was presented '"...a red

contact lens for one eye is not considered an acceptable
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corrective device for SGPO applicants.” That memorandum was,
prepared 'in’ response to questions

resultied from’ 'd pre-complaint conferénde om ™'
‘with the EEO “complainant. o

“aised by EOC thal

A

Review of Medical Services Practices Regarding Color Vision

Based upon the issues raised by the employee concern and the EEQ
complaint; 'NSRS conducted i

nterviews with NUC PR and MED SV per-

'sonnel "to ‘determine “thé Validity ‘of. the issues.  As a result of

the EEO ‘complaint "filed on ' _ "7 and ‘a subsequent
memorandum “dated flarch’9," 1984 from the Director of Equal Oppor-
tunity Compliance to thé“thggcr‘of Power, "both NUC PR and MED SV

were eyaluq}igg};be ;Sépesﬁww; e e e
NUC PR provided NSRS a list of BIN SGPQ candidates for class
that hdajpﬁyéiﬁéiiéxamjﬁﬁtidﬁé:;ﬁ_théhédméﬂtimé'aﬁ‘thvﬁEOVpbmrl
plainant. A review of the form TVA 1444 for each identified SGPO
candidate did not show any medical restrictions regarding color
deficiencies or references to x—chfém lens.

A discussion with the EEO complainant produced information some-
what different than in his EEQ complaint. The EEO complainant
stated he did not know of anyone who wore an x-chrom lens or any
colorblind licensed operators but held fast to the two '"guys"
from BLN who had used x-chrom lenses in their medical test. He
could not recall their names, but he stated they were approved
for the SGPO program. He stated they were approved because some-
one (caller unknown) from BLN called him at WBN and told him
everyone tested from BLN had been approved for the SGPO program.
NSRS could not find from an examination of medical records anyone
in SGPO class mho wore an x-chrom lens when taking their

color examination.

Discussions with MED SV personnel revealed they had reviewed the
medical records of two AUOs specifically named in the EEO com-
plainant's allegation as having color deficiencies, one with an
Xx-chrom lens. The records were shown to NSRS and hoth were
described as having a mild color deficiency. Neither record had
any reference to x-chrom lenses.

The AUO identified by name in the EEO complaint as having an
x-chrom lens was contacted by NSRS. He stated he did not now nor
had he ever worn an x-chrom lens. He said he was aware of their
existance through his association with ' and said he
had passed that information to the EEO complainant.

As a result of the EFRO complaint and NSRS interest in color
vision requirements MED SV was in the process of developing a
list of personnel within NUC PR who had job descriptions requir-
ing the vision profile 5A. Once the list was developed, a review
of each medical record was planned along with the completion of a




form with pertinent color “test 1nformatlon on each individual.
The anomaly of the less:stringent vision profile 5- for- AUOs was

presented by :NSRS, and MED SV:indiciated, that anomaly and another
for the job title ass1stant shift engineer-} (ASE), also requir-
ing profile 5, had been 1dent1f1ed by MED SV and both jobs were
included "in: thelr planned survey. g During.the course of the NSRS
1nvestlgat10n “MEDS SV " reviewed” approx1mnte1y "650 ~reécords  in
their _survey and identified 11 individuals with jnformation

suggesting further color dcf1c1ency evaluation was warranted. . In

an -April. 30, - 1984 memorandum. from the Director of MED SV to the

MED SV Flles ‘with ' copies to NUC PR and NSRb ‘the . followxng

categories nnd aqqoc1ntcd 1nd|V1dunls were 1dcnt1f1nd for follow-
up testlng P : : ’

i; THree llcensod AbEs with medium red and green defects, but

with demonstrated adequafe color v1510n through on- the -job
evaluation. *°

2. Three  nonlicensed AUO and SGPO personngl identified as
< ~having-used. x-chrom-  lens.. . .= 2

3. Five nonlicensed AUO and SGPO personnel either having color
. defectsgreater than,TVA's standard or insufficient. testing

results to confirm adequate color vision.

The survey de nqp 1dentify anyone with a strong color defi-
ciency. NSRS reviewed 10 of the medical. records of .the MED SV-
identified individuals, and the findings of that review and
discussions with MED SV personnel "are contained in the next 3
sections. )

1. Licensed ASEs

All three entered the SGPO program prior to the change, in
1977, to the more stringent vision profile 5A.

In 1977, Employce A : -, according to
the TVA-administered AO-HRR test, indiciated a strong color
deficiency. TFurther testing by a consulted opthalmologist
conciuded he had a mild color deficiency and he pexformed
well on the TVA "yarn test" for colorblindness. The "yarn
test” was a medically accepted colorblindness test. The NRC
Form 396 sent to the NRC in 1977 stated that Employee A had
a mild R-G color defect.

In 1979, Emplovce A was retested by TVA using the AO-HRR and
again showed a strong color defect. llowever, with no fur-
ther color testing, the NRC Form 396 was submitted to NRC
indicating a mild defect. In subsequent color testing in
1980, 1981, and 1982, using hoth the Orthorator and AO-HRR
tests, TVA documented a medium color deficiency and so
reported it on the NRC Form 396.
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" 7'In"1977, Employee B

ity to “perform. dutiés ‘which- reflected. the
resﬂxlts DU e vnnian P o

“In 1978 Employee: .C ;fuﬁ=¢,z“f;u

Py

e e

~.. -.was rated by

1

- TVA'as ‘having a medium “color deficiency:.-Additional testing. .
“UByT a’ donsiultantiopthalmologist(sand <the "yarn. test" .indi-..

cated u mild-defect and was reported. as.such to the NRC on.

. NRC Form 396. Subsequent evaluations. using the Orthofatgg
Tand  AO=HRR“tésts in 1979, 1981, and »1983 -continue to show.a
“medium ‘defect -and’ the. NRC Forms--396. have identified.the.

SE

medium deéficiency and noteés Employee-B's demonstrated abili-.

. E z

oty ~

i STy}
having a medium color deficiency. The NRC Form 396 showed a
mild defect with the note "demonstrated adequate vision on
the job." Employée C's niedical records showed no' documenta-

1977 . testing

[0 AP

.. -:.was rated as_

tion to: suppott that. note, -and Employee C .stated he had.

never been given a practical color vision test (yarn or
control room walk-through). He further stated he had no
problem identifying colors on the job. Employee C has been.
evilusted~twice for ‘color vision--once in 1981 as an ASE
using the wvision profile 5 imstead of 5A and once in 1983

using vision profile 5A. Inboth- the 1981 and 1983 exams,

the»Orbhasatop!saome;ﬁoracoloruiﬂdiﬁaLOQifﬂﬁQhQQ,?VaLQQFidu

was required, but the incorrect follow-up test for his job

was given (the red-yellow-green lights versus the AO-HRR) .
The associated.NRC Forms 396 were sent to the NRC specifying
normal or. adeyguate color vision. ' .

X-Chrom Lens Users

The use of the x-chrom lens within TVA's nuclear power pro-
gram presented some interesting observations. No one within
MED SV could remember when or how the x-chrom lens came on
the scene at TVA, but they remémbercd that some people had
been approved for the SGPO program using them. FEstimates on
the number of users ranged from 3 to 12 with the best guess
at about 6. None of the physicians or nurses could recall
ever sceing one of these lenses. At the time x-chrom lens
use was allowed, there were no restrictions on their use
either as a contact lens or for compensating a color defi-
ciency. In the three cases of x-chrom lens users found, one
purchased his in the Huntsville area, another in the Chatta-
nooga area, and it is unknown where ‘the third purchased
his. Fach purchased them at their own expense, and based
upon a Chattanocoga MED SV examining physician's recommenda-
tion that they consider getting an x-chrom lens. The MED SV
recommendation did not include where to get the lens. MED
SV at the time of -this investigation had not made an offi-
cial decision on the lens based upon its own merits, but had
disapproved them because they were a contact lens and con-
tact lens were disapproved. Professional published litera-
ture on the subject had been obtained by MEDS SV and their
general judgment was they were inappropriate for the jobs
requiring color vision within NUC PR, but since they had
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- been _cxéludéd tb;qugb_;a§sqciq;ignﬁ‘withﬂﬁcqntéﬁg :lénsgyin

general, no decision specific to x-chrom. _lenses. was. made.
“According ‘to " 'MEDS SV, the k-chrom lens must be .a contact
‘lens;“a-standard pair of glasses with one red lens. will- not
5wOrK9f“Not‘havidgwhﬁfﬁffié{dﬁ‘pgsitibn46nlﬁhé‘gychrom_lgns,

PRt M

"and ‘therefore, not included. fn 'MEDS SV .procedures, discus-
"sions with -  MEDS SV _physicians  revealed  two. .different
fapproaches~wheniappr9ying‘someonggwithman X-chrom-lens.: ;All
‘agreed a notation would be made on the form TvA 9080, Medi-
‘cal ’ Examination Record, but some said they would place a
medical constraint on the individual and one said a medical
‘Constraint would mot be assigned.. A medical constraint on
form "TVA 1444 is.the“offiéé1 mechaniSm‘whefeby_a person's
supervisor is notified of any medical problems the super-
visor should be aware of. ‘

vel . o~ toera . [ AN

1 -

‘Employee D . ' . - ..w.. ..was approved for
the SGPO program in 1981 using an x-chrom lens. His forms
TVA 9080 and ]444‘showgd“ghq‘}cusuggquircmgng_aqd his super-
Visor'"Was aware "of "the reQuirement.  Discussions with
Employee D indicated he always wore. his’ lens when it- was
required, but he had had eye surgery (radial keratatomy)
Which?hﬁpb?éﬁtlyféfimiﬁhtﬁﬁpﬁi§”Hééd:fbf an x-chrom lens.
According to Employee D his vision was formerly such that he
could not see the muted numbers well enough, but since his
Surgery he could. A 1983 examination showed an acceptable
color vision without an x-chrom lens and his medical con-
straint was lifted by MED SV.

Employee E passed the 5A profile
for A0 in 1981 after obtaining an x-chrom lens. As in the
case of Employee D all of E£mployee E's medical records
reflected x-chrom lens use and his supervisor at BLN was
aware of his medical constraint. Employee E also had a
radial keratotomy and was able to pass the TVA AO-HRR exam
showing only a mild R-G deficiency in 1983 and approved for
SGPO training in class This is the same class that the
EEO complainant tried to enter. Employee E's medical record
shows his medical contraints had been removed.

Emplovee F . . . was approved for SGPO
training in 1981 using an x-chrom lens. His medical records
showed the use of the lens, but his form TVA 1444 did not.
I'n subsequent examinations in 1982 and 1983, his medical
reccords  showed he passed the Orthorator examination for
color and no notation regarding x-chrom lens use was docu-
mented. In a discussion with Employee F he stated when he
entered SGPO training he was told at the POTC he did not
have to wear his lens during the training and he did not.
During the two color examinations in 1982 and 1983, he
stated he had not worn his lens and could not see the num-
bers without his lens but could see the red, yellow, and

green lights. e said the passing scores recorded for him
could not be his. The medical record for Employee F did not
[0
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have.a score orrxndxcate he took.the red- yellow-green .test
as he said he. had.  The nurse practitioner.at .SQN where .the

test was. glven could offer no. -explanatien- for- Lhe\apgqreqL
dlscrepancy  “ APUIRNRIIUIVR T :

e
S U

Allowed

.Medlcal recatds for four of Lhe flve individueis in this

.category were reviewed by NSR§

,Employee G L o ﬂ_passed his vision pro-
“file 5A for’ admxttance to the SGPO program in 1981. On two
subsequent examinations in 1981 and 1983 at SQN he scored
less. than four on the Orthorator requiring the AO-HRR.test.

However, Jhe was given the red-yellow-green light test

instead. SQN did not have the AO- -HRR plates ‘and would have
had to send Employee G to Ch1ttanooga for the test.

Employee H S ' . was adm1tted to the
.SGPO program.in 1978. . He ecored a one on the Orthorator. and
was given the requxrcd AO-HRR test but his record did oot
have a .rating (mild, ‘modxum severe) for his color defi-
ciency. lHe was examined again in 1980, as an for a
vision  profile S5A and with an OthoraLor score of one was
only given the red-yellow- green light test. In a 1982 test,
again as an » he was tested under vision profile 5, no
Orthorator score was recorded and he was given the
red-yellow-green light test.

Emplovee T _. was tested and accepted
in the SGPO tralnlng program in 1981. Since that time, he
was examined in 1982, 1983, and 1984 and his exams were

incomplete with regard to colur

Employee J ' , was admitted to the
SGPO program in 1975 and had an acceptable Orthorator score
of 4, was given an AQ-lIRR test (though it was rot required)
but 1t was not rated. He was subscquently examined in 1978

and 1983, each time as an in 1983 he was
actually an and the incorrect vision profile 5
was used. In both subscquent examinations, his

Orthorator scores showed progressively fewer numbers seen.
His 1983 exam included the AO-HRR test which was rated a

medium deficicency (greater thin allowed). HMis 1978 examina-
tion was performed by the mobile health .lab showing an
Orthorator score of two and an inability to detect all nine
lights in the red- vellow-green light test. His form TVA
9080 showed wnacceptable color and an indication that a
letter was sent (receiver unknown, no copy in medical
record}).  There was no form TVA 1444 prepared which should

have alerted his supervisor of the problem. The medical
records did not contain, for any test, any indications of a
suspected problem or a aced for corrective action.
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Nuclear Plant Medical Offices
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In discussifig“Che test fesults dbscrfﬁed"in3§Ettfbh“ITITC;I§ ot
and .3 above with''the hssociated’plant“médical‘bfficéApersonheli’
inconsistencies *were révealed withregard “to 'the “intent’ of medjL
cal approval for NUC PR positions. f In all cases- the test results
were described as being reviewed clinically (the medical signifi-
cance to the ~individual):rather than::from:a’requirements stand-
point (do . the individuals meet the regulatory and TVA medical
requirements for the job). If an -individual were asked (e.g.,
about a ‘color deficiency) if'it affecfed his job-performance and
the answer was ‘o the deficiency” would not be pursued further.

There‘yas?goﬁfusion,expressed by some nurse practitioners about
the 5/5A vision profile scoring plate. As described in section
III.B.3 -above,  additional testing is required if an examinee

Y

.scores less than four on the Orthorator pseudoisochromatic

plates. MED SV has clear plastic scoring templates for all 12
vision profiles, that are placed. over the visual performance
profil%ypdfthH'ofme?mnTVA’§082,1”C1iniéal'Laboratory‘Examina-
tion Record." For any given vision profile, the scoring template
is clear in the region of acceptable scores, dotted in a dis-
cretionary ‘dréd 'Gf'scorey, And Unacteptdblein '8 Tined area OF
scores. The vision profiles 5 and S5A .use the same scoring tem-
plate and has no discretionary aréa.  The scores are ejther
acceptable or unacceptable. On -the 5/5A scoring ‘template is the
following instruction for additional testing:

RGY 5
AO-HIRR SA

or

The interpretation of the scoring template means, for color, the
examinees Orthorator score must lie within the clear region
(scores 4, 5, or 6) or the examinee must pass the Orthorator
red-yellow-green light test for profile 5 (RGY 5) or the AO-HKR
for the profile 5A (AO-HRR 5A). The confusion expressed over
this scoring plate was that the word "or" before the braces
indicated that either the red-yellow-green light test or the
AO-HRR were acceptable for either vision profile. Additionally,
with the exception of BFN, which first identified this confusion,

none of the plant medical offices had AO-HRR plates or the train-
ing to administer them.

Several nurse practitioners indicated that until the current con-

cern regarding color vision, they did not know what an x-chrom
lens was.

MEDS SV and NUC PR Recommended Corrective Actions -

Throughout this investigation information developed- by NSRS,
MED SV, and NUC PR was freely and frequently exchanged. Based
upon this information and NSRS's verbal recommendations, NUC PR
personncl working on this problem reported informally to NSRS the

actions to be recommended to NUC PR management, These intended
actions are summarized as follows:

»
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>“(1) MED SV will officially prohibit x-chrom lens use.

(2):CA.pracLipql;pplon_vision;hcquwilL be developed within a
anth‘tQ,SiX}WEEKS:by.MEDWSV.QQQ NUC PR, for, those personnel
. Surrently licensed and in, career_ development programs lead-

- i : R <. :
--ing .to licensed positions. .

(3 Rigid .color. Vision tests for iacoming SGFO' students will

remain uﬁﬁhﬁhﬁéﬁuéhdhﬁ5£“in6ThJé’éuﬁrabtibﬁihféstf

— e i)

(4) Coldﬁ'yision—tcsts\forgﬁérsonnéijwithin positions designated
--as..career development for licensed _operators and licensed
operators will consist of the current tests and, if neces-
sary, a practical test. :

LI e Sl U4

Slinee sl EE LT

_(5). All licensed personnel gndlbther§ with identified testing or

_.color vision anomilies will have their color vision retested
as soon as the practical test is developed.

(6) ~All . personnel  in career development positions .will be
retested during their rcgulaﬁly,scheduled physical examina-
tion. '

[t e e e A S e R T U = : o : . £
~(7) MEDS SV will reemphasize their examination of color vision
with regard to Lhe established requirements.

IV. ANALYSIS

A.

X-Chrom lLeng

The x-chrom lens was invented in 1971 to improve color discrimi-
nation. There is no record of an x-chrom lens being used to

- correct a color deficiency of an operator in the nuclear program

until 1981. During 1981 medical records -show that three non-
licensed employees used x-chrom lens to correct color deficien-
cies which enabled them to pass the TVA color vision tests. At
the time these three employees were allowed the use of an x-chrom
lens to correct a color deficiency there was no policy or guid-
ance established within TVA regarding use of the x-chrom lens to
correct a color deficiency. Prior to acceptance of the lens as a
valid .corrective device there is no indication in the records to
indicate that there was a formal evaluation made by MED SV of the
acceptability of the lens for meeting medical requirements. It
appears the decision to allow the use of an x-chrom lens was a
professional judgment decision made at the examining physician
level. Since there were no specific instructions regarding use
of the lens or procedures regarding the examination of employees
and the transfer of intormalion to supervisors in NUC PR, super-
visors of only two employces wearing x-chrom lenses were notified
of this medical constraint. 1u the case of the three emplovees
that are known to have used x-chrom lenses, the cmplovees indi-
vidually purchased the lenses at their own expense. These pur-
chases werc made after each employee failed the color vision test
for profile 5A and the MED SV examining physician in Chattanooga

-
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recommended the x-chrom”lens as a possible compensatory device.
As. all three purchased their lenses at TVAAS recommendation, it
appears that *éi'ther” MED SV -fhitiated” the ‘use of the léens ‘or?
someone ‘other than ‘the' three '1dent1f1cd Used ‘the lens’ at:ian-
earlier time ‘and thus “introduced- the lens to"TVA.- The review of
medical records by MED SV identif Fed only three individuals with
x-chrom lenses whtch implies that if someone other than the three
existed,- then "that “person- -either ‘no*longer works ‘for-TVA- or.
his/her medical record does not show the use of the lens. Inter-
views with the two examining phy51c1ans that recommended the use
of "x- chrom lenses 1nd1caLed thHat' ‘their’ acceptabllxty to U TVA
occurred betoro thoy ‘made” thclr recommendation; but they did not

know whére or by whom the decision to allow = chrom lenses” was’
made. :

On the .basis’ of -informaticn available in’ the literature,; it
appears that there was no basis -for accepting -the x-chrom lens.as
a corrective device for operations personnel. In the absence of
a valid basis for accepting the x-chrom lens, it was poor Judg-
ment on the part'of MED SV to eithar recommend use of the lens dr
to accept the use of “the lens as a corrective device. --In the
absence of an official policy or guidance on the use of the
x-chrom . lens, administrative problems either existed or could
have existed 1n the examining program. Since the use ‘6f the ‘lens
was not addressed, it is not obvious that examiners were aware of
the use of the lcns by employees in taking exams. In interviews
it was revealed that none of the medical personnel had ever seen
an x-chrom lens. It is possible therefore that employees could
have used the lens to pass the physical exam. There was no
evidence to support this had occurred, however, the lack of a
procedural step to assure this was not happening presents the

_possibility that it could have happened.

With the restriction imposed in 1982, that disallows use of
contact lens, the use of the x-chrom lens is also disallowed.
This action in effect establishes the policy that the x-chrom
lens cannot be used to correct a color deficiency problem. With
the initiation of the EEO complaint MED SV for the first time
documented, on its position on the unaccepta-
bility of the x-chrom lens to compensate for a color deficiency.

Adherence to MED SV Procedures and Medical Réquirements

Anomolies described in sections IIT.C.1, .2, and .3 appear to be
related to procedural and requircment adherence. With regard to
the licensed operators, two werc. examined in 1977 and found to
have color deficiencies that were wunacceptable (strong or
medium). Both were tested by a consultant opthamologist and given
the TVA '"yarn test." Both werec determined to be acceptable on
the basis of these tests. In subsequent years, although the two
ASEs continued to have color deficiencies, according to TVA's
Orthorator and AO-HRR tests, that were unacceptable (strong or

medium), with no further testing the two were evaluated as
acceptable.

14




Undgrs;andinguih&tgxheﬂmedical;conmunity“geneqallyhacgept&=the
premise that color .deficiencies-do not get worse with age unless
the eye contracts:..seme - disease, then-it could - be postulated that
the . 1977 - practical: tests-:rwere. stills wvalid :‘and .- continued
Ortherator:-and::AO-HRR testing would- confirm no schanges. :~MED SV
procedures do. not -address practicfl tests other than as included
in::ANSI/ANS=3.4-1983 which:required biennial medical evaluation
which .NSRS:-interprets-rto-include - any practical:-test -to demon-=
strate compliance with the standard requirements. NSRS believes
that if- it is necessary-to perform periodic -exams to -determine
acceptability, then if -these  exams indicate: an uUnacceptable
condition, . the practical test must- be repeated to demonstrate
acceptability. ‘ o N L e

In reviewing the records discussed in sections I11.C.1, .2, and
-3, 1t appearcd. that there .werc, situations. where -once-a . person
was. -medicalily qualified. for.a. position,. he/she. continued to. be
qualified regardless of the test results and their relationship
to the TVA requirements.. This was seen in the case of Employece C
who was an ‘the first time he Wwas tested with the AO-HRR. lHe
did not. pass it, was approved with unsubstantiated. on-the-job
demonstrated ability, and was not tested again on AO-HRR even
though- other test-'data required it. --This*was also-seen inthe
case of Emplovee G whose Orthorator scores had been deteriorating
and had never been given an AO-HRR test even- though it was
required.” MED SV procedures described in ‘detail what to do if a
person failed to meet- the medical requirements,-and both cases
above could have been handled using those procedures.

Most other annomolies seen in the records included using the
wrong profile, not giving the appropriate test, iacorrect profile
listed -in job code book, or poor data. The most probable contri-

‘buting factor was the expressed position that examinees were

looked at clinically rather than from a regulatory basis. In all
cases these abnormalities were associated with testing at the
plant and did not involve a physician. Implicit is a need for
good proccdural guidance and an appreciation for what the
requirements are meant to accomplish.

While only 11 of over 650 records reviewed by MED SV revealed
problems, the kinds of problems identified especially with the
accuracy and uniformity of the rccords, may indicate that other
related cases remain unidentified. Record accuracy is particu-
larly 1important among TVA's licensed operators and medical
approval should be based upon acceptable standard medical data

and judgment. In the case of. the the MED SV review indi-
cated they had demonstrated adequate color vision ability during
on-the-job evaluation. Further review by NSRS revealed those

evaluations were seven-years old or unsubstantiated.

Considering the importance of medical approval for a licensed
operator from both the TVA and the operatcr standpoints, dis-
cussion of the color tests used is in order. The Orthorator is a
machine that has hcen used by the medical profession for years.
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"TVA has been using it since about 1947. Contained in that device
1s-'a pseudoisochromatic ‘plate tconsisting of six numbers.:-Satis~
factorily reading four-of tlie 'six’ numbers prccludesfthe*neéd:fbr

any furthier' c6lot tésfirg. The si¥ numbers on that plate are
same ones present-in 1947, and NSRS *understood” there “ars" it
‘replacements’with different “fiumbérs. “"While Uliere is To infdtma~
tion "to ‘presume -the following; -ohe -could; if his job depended
upon--it,:easily memorize--thoSe six nimbers. On" the' other ‘*hand,
the “AO-HRR ‘test - Corsists 'of "20 Fidividial® pseudoisochrSiitic
plates. They, unlike the Orthorator plate, ¢an be shown out of
sequence which rénders’ me¢morization almost impossible. ~“Addi™
tiohally, they lend themselves to fracing ‘the number- with,” fo'r
example, an artist's brush which ‘could further confirm ‘sceing ‘the
correct shape.

e

Both of these tests are rigorous and, in the case of two individ-
uals -with~an ‘x-chrom lens, their poor-visuval ~accuity versus” a
toiorfdeficienc?ﬁhampered“theit‘ébility to’ see ‘the numbers. “A
practical test based upon the needs of the job not involving
pseudoisochromatic plates should prove worthwhile. However, even
in this case, the practical test.should be clearly defined and
results documented. -*The test should assure “some minimum require-
ments. Individuals should not be unnecessarily disqualified from
a”job’ if "they “Cdn o 'lohger Pass ‘a rigérous physical test) but
have - satisfactorily demonstrated job -performance ' througha
practical test. ' A : - S

With regard to the "two guys" ‘supposedly using x-chrom lenses
while taking the SGPO medical examination for class " in 1983,
they were never identified and thus could not be interviewed. A
possible explanation fcr the allegation is that the EEO complain-
ant talked with Employee E, who come from BLN and who was also
taking the entrance examination for SGPO class . The EEOQ
"complainant may have misunderstood that Employee E was wearing an
x-chrom lense rather than he used to wear an x-chrom lens. The
other '"guy" from BLN could well have been Employee D, who was
known by Emplovee E. Employee E could have discussed Employee D's
color condition and that Employee D had been allowed, in 1981, to
enter the SGPO program using an x-chrom lens.

V. CCNCLUSIONS

A.

Adherence to MED SV procedures and job code color vision require-

ments were less than adequate for the NSRS-reviewed medical
records.

The construction of the 5/5A- vision profile scoring template
probably contributed to medical approval, documented in of some
of the reviewed records, when the appropriate test was not given.

Documentation regarding the rational for medical approval of per-
sonnel with color deficiencies was not always adequate.




VI.

A.

The-lacktof 'a“stafidirdizéd practical colorvision  thst dnd ebtabe

lished' requireménts “regarding when it 111 be“given®could result’,
iTVtHévbolbr’bi%ion‘féqﬁ;rements‘arg;_nfbrted; in the disqualifi-
cation of personnel Qhoicannotﬂpass“thg"mpteipigorous Orthorator

and’ AOZHRR color  tésts it imi s R

- ol

The' color vision "test 6f ‘the’ Orthotator is. more “easily ‘cifcum-
vented ‘than the ‘AO-HRR ‘test, - "7 .rdswean! ‘“““Y'”f wo e
The NUC PR/MED SV-identifiéd corrective “actions should improve
the reliability of-the-medical records and eliminate most of the
problems identified in this review.: -~ . - oo s
There was uno evidence to indicate that TVA has any colorblind
licensed operators. ‘There were however three ASEs where "there
was~iﬂsUfficient“fhfdrmatfou‘tb‘jﬁstinMthéi%fécdépphnpe:f T
Although x-chrom lenses could have been used prior to the time .
period~when~the~thrce~identified:xzchrom*lbhs'u8er§ took their
exam for SGPO training, there ig no evidence to support that
x-chrom lénses were used to-pass-the color éxamination for SGPO
training_o;@er-than the June to December 1981 time period.

There was no evidence to support the allegation that the'identi-
fied optometrist in Chattanooga was supplying x-chrom lenses to
TVA employees.

JUDGMENT OF NEEDS

A practical color vision test nceds to be developed as soon as
possible along with requirements regarding when, how often, and

.to whom it should be given.

The medical requirements, rigor to which they will be followed,
testing to ensurc medical approval, and documentation to support
medical approval for color vision should be reviewed by MED SV in
light of the problems found in this investigation and appropriate
changes made to procedures, guides, and codes and communicated
through training or other suitable mechanism to physicians and
nurses . responsible for testing and medically approving NUC PR
licensed operators and associated career development positions.

Once a practical color test has been developed, all licensed
personnel within NUC PR and those identified with possible color
deficiencies by MED SV should be given a bascline color examina-
tion using both the Orthorator and AO-HRR plates, given out of
sequence, and where uccessary the practical color test. This

test should be conducted as soon as possible after the practical
test has been developed. '

All nonlicensed NUC PR personnel in designated career development
paths to positions requiring licensing should be given the base-
line color examination, described in C above, as part of regular-
ly scheduled physical examinations.
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E. A determination should be made by NUC PR regarding the NRC Forms

396: that wéresSenﬂwto{NRC'which’appnréntkw“disagreéd*with*the
documentedwmediCﬁlﬁtes;.results;rﬂs:xoﬁwhether.or?nntithe*foﬁMS
should be corrected and resubmitted to NRC. .. e R
garding the use of x-chrom
and communicate that decision.

[ LY

 F. MEDiSVFéhthdfmakefaﬁpolicy decisi@n re
§ lenses and document
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