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Inspection Summary:

Inspec *ion conducted on January 16-20, 1984 (Report No. 50-298/84-03)

Ar-as Inspected: Special, announced safety inspection of the licensee's
implemen ation and status of the following task actions identified in
NUREG-0737: Post-accident sampling oi reactor coolant and containment
atmosphere; increased range of radiation monitors; post-accident effluent
monitoy ing; containment radiation monitoring; and in-plant radioiodine
measurements. The inspection involved 132 Ywurs on site by one region-based
inspector and two contractors from Bronknaven National Laboratory.

Resuit:: Several deficiencies were identified relative to the licensee's
provision for post-accident sampling and analyses. Items pertaining to sample
acquisition for all accident situations, analytical capability; and shielding
and exposure evaluations appear less than adequate.
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5.2

. Regulatory Guide 1.4, "Assumptiions Used for Evaluating the Potertial
Radiological Consequences of a Loss of Coolant Accident for
Pressurized Water Reactors"

. NUREG-0680, TMI-1 Restart, dated June 1980.

. NUREG-0680, Supp. No. 3, TMI-1 Restart, dated April 1981.

. Regulatory Guide 1.97 Rev. 2, "Instrumentation for Light-Water-Cooled
Nuclear Power Plants to Assess ~lant and Environs Conaitions During
and Following an Accident".

. Regulatory Guide 8.8, Rev. 3, "Tnformatior Relevant to Ensuring that
Occupational Radiation Exposure at Nuclear Power Station will be As
lLow As Is Reasonably Achievable".

Documents Reviewed

The implementation, adequacy, and status of the licensee's post-accident
samnling and monitoring systems were reviewed against the criteria identi-
fied in Section 4.0, and in regard to numerous licensee letters,
memoranda,drawings and station procedures (see Attichment 1).

5.C Post Accident Sampling Capability Item II1.B.3

Position

NUREG-0737, Item II.B.3, specifies that licensees shall have the capabi~-
lity to promptly collect, handle, and analyze post accident samples which
are representative of conditions existing in the reactor coolant and con-
tainment atmosphere. Specific criteria are denoted in commitments to the
NRC relative to the specifications contained in NUREG-0737.

The licensee's performance relative to these criteria was determined by
interviewiny principal personnel associated with post-accident sampling,
reviewing associated procedures and documentation, and conducting a per-
formance test to verify hardware, procedures and personnel capabilities.

Findings

Within the scope of this review, the following items were identified:



9.2.1

5.2,2
5.2.2

PASS Performance Testing

Reactor coolant and containment samples were collected during an opera-
tional test of the PASS witnessed by the NRC Inspection Team on January
18, 1984. The test was designed to verify the licensee's integrated
capability to collect and analyze a sample within the constraints of
NUREG-0737.

During the performance of this test, tt2 following was identified:
Sampling
.1 Reactor Coolant Sampling

Although a sample was obtiined, there were questions concerning the
ability to collect a representative sample unde- all accicent conditions
and mcJes of operation. Additionally, it appeared that the dose assoc-
iated with the collecticn of a sample may exceed GDC 19.

(See Section 5.2.3 of this report for further discussicn of dose and
shielding concerns).

The system relies entirely on RCS pressure to drive the ligquid through the
post accident sampling system (PASS). There are no pumps to assist in
generating flow at low pressures. The licensee submitted an analysis
which was based on a maximum system pressure of 2105 psig and a minimum
prassure of 320 psig. From review of this analysis and discussions with
the associated technical personnel it was anparent tnat there were no
pr~visions to acquire an RCS sample in a depressurized condition.

With regard to the representativeness of the sample under different acci-
dent conditions, the licensee's June 15, 1982 Inter-0ffice Memorandum from
J. D. Abramovici to C. W. Smyth, Subject: TMI-1 Use of Loop B Cold Leg for
Post Accident Sampling, statec that the B cold leg sample is representa-
tive of all accident conditions except three (large break LOCA, small
break LOCA with loss of natural circuiation and HPI cooling). The
memorandum further stated:

a. "For a large break LOCA the reactor building sump is somewhat
representative of core status if frequent sampling is conducted".

b. "For a small break LOCA with loss of natural circu,ation with a hot
leg bubble, samples of the pressurizer combined with B loop cold leg
sample will proviae adequate core status.”

¢. "Under the HPi cooling mode with no steam generators available, flow
through the pressurizer is considered representative and therefore,
a pressurizer sample is considered adequate".



Based on our review, there apped¥ to be no provisinns for obtaining a
representative sample ur-er these conditions.

Based on tiw above findings, the following item should be resolved:

. Provide the capability to obtain reactor coolant se-ples under all
accicant conditiors and modes of operation, including radiation
exposure considerations (50-289/84-03-01).

5.2.2.2 Con‘ainment Air Sampling (CAS)

The ability to obtain a representative sample of containment air for
analysis was questicnable. With regard to the operation anc desizn
characteristics of the system, the following concerns were identified.

The heat traced portion of the CAS system piping had reached a temperature
of 175°F rather than the design tzaperature of 250°F. Piping following
the system pressure regulator appeared to be at room temperature which
could possibly cause significant condensation in the gas sampie bomb. The
licensee's review of the adequacy of the heat trace indicated that the
instrument air mixes with the reactor building sample air at the eductor
causing a decrease in the retur: air temperature during sampling <onai~
tions. The licensee also stated that condensation formation is not ex~
pected unless the temperature drops below 100°F. However, the bases for
not expecting condensation and possible loss of sample representat’venes:
was not provided.

The system and associated procedures did not provide a capability to sample
when accident conditions cause containment system isolation. In addition,
the system and associated procedures had no provisions for estimating
sample Tosses attributed to sample transfers and made no temperature and
pressure corrections.

Based on the above findings, the following items need to be resolved to
assure adequate provisions for containment air sampling(50-289/84-03-02):

. Evaluate whether containment samples are representative because of
possible sample condensation and because of iodine plate-out in the
gas sample bomb.

y Modify the contzinment sampling system te pewit sampling after
containment isolation i:nd provide temnerature and pressure indications
for the gas in the sampie bomb. Sample quantificatior procedures
including temperaturs and pressure normalization should be developed.

. Perform an error analysis to estimate sample losses attributed to
sample transfers called for in analytical procedures.

5.2.2.3 Other Considerations

In addition to the above findings, the following items should bv considered
for improvement:




. A pressure of 125 psig on reactor coolant system relief valve CA-RVS,
located downstream of CA-110, will cause it to 1ift and vent coolant
to the Auxiliary Building sump. The possibilities of this situation
occurring during the flushing and purging of the lincs or valve
failure was not analyzed.

. Given the total amount of dissolved gases in reactor coolant
(Hz, Nz, 0;, and fission product), in the 40 m] sample bomb (plus

Tine) under 2000 psig, the licensee was unable to determine the
resultant pressure in the expansion cylinder once the gases are
stripped from the solution. (Note: The pressure relief valve
(CA-V328) for the expansion cylinder is set at 25 psig. The proce-
dure instructs the operator to bubble Argon at 6 pcig through the
sample until the pressure in the expansion cylinder reaches 2 psig).
Such determination is necessary to accurately determine activity
concentration.

There has been no formally established preventive maintenance and
surveillance program for the contaimment sampling system. Licensee
personnel indicated that tne program was being developed. SDD-555-B
page 11-19 recommended leak testing and operationally checking the
system quarterly.

. There was no cask or shielded coniainer available to transport the
gas samples to the counting room for analysis. The two syringes
containing a tota! of 7 cc of gas wcre carried to the counting roor
in a plastic bag. The decse received by personnel in transporting
the sample was not addressed in the shielding study.

. The licenser did not consider it necescary to wear a respirator and
protective ciothing during the coiiection of the containment air
sample. It should be noted that the system may become pressurized
and there may be leaks in the rubber septum, syringe and lines.
There is no continuoLs 2ir monitor in the area to alert perscnnel of
high airborne radioactivity.

. Two hydroger 2nalyzers have been installed to provide in-line moni-
toring of the cortainment hydrogen concentrations. At the time of
the inspection, they had not been tested or calibrated. Also, the
operational procedures had not been written.

. No procedural provisions have been made for collecting a grab sample
for hydirogen analysis in the event the in-line system is inoperative.

These items will be reviewed in a subsequent inspection.
(50-289/84-03-03)




2.3 Item I1.B.2 Design Review 0~ Plant Shielding and Environmental
Qualification of Equipment ror Spaces/Systems which May Be Used
in Post-Accident Ope-ations

The resuits of the shielding study were contained in several documents:
. TMI-1/FSAR Arnendix 11A

. TDR No. 121 dated 10/1/80

. TDR No. 183 dated 4.24/81

. Attachment 2 to a November 22, 1983 letter to J. F. Stolz from H. .
Hukill,

In general, the study appeared to be inccmplete and did not contain

sufficient detail to characterize the expected radiation environment.

For example:

1. The study of the Nuclear Sampling Room during the collection of
reactor coolant samples did not include all contributors of
radiation exposure. Some of the sources not corsidered were:

a. the sink drain trap and drain line,

b. the undiluted coolant in the sink,

g scattered radiation,

d. unshielded auxiliary lines,

e. residual contamination dur’. g subsequent sampling attempts, and
f. airborne radioactivity originating from the sink.

2. A study of the dose associated with collecting and transporting of
containment air samples had not been formally conducted based on the
installed <ystem. (Note: A shielding study was based on the normal
containment sampling system which the licensee had originally
considered using to obtain a containment air sample.)

These iilems require resolution in order to be determined as acceptable
(50-289/84-03-04).

5.2.4 Analysis Capability

The licensee commitments relative to the analysis of the samples are
contained in the enclosures and attachments to the November 22, 1982
letter from H. D. Hukill to J. F. Stolz.




5.2.4.1 Chloride

The licensee committed to have the capability of measuring chloride con-
centrations from 0.1 to 20 ppm using an ion chromatograph. The accuracy
of the analysis was stated to be:

+/= 0.05 ppm between 0.1 tc U.5 ppm and
+/= 10% between 0.5 to 20.0 ppm.

The licensee was orovided three spiked chloride samples for analysis which
covered the range of his stated capability. The ion chromatograph was not
functioning properly; tnerefore, the samples could not be analyzed. Based
on CP N1918, "Determination of Boron, Chloride and Sulfate in Water
Samples by Ion Chronatography", and discussions with licensee personnel,
undiluted samples greater than approximately 0.2 ppm could not be
adequately analyzed. CP N1918, Section 1.2, specifies the optimum range
of the chromatograph to be 0.005 to 0.2 ppm. The November 22, 1983 letter
to J. F. Stolz, Tabel 1, states "The lower iimits of detectability for
chloride... using the ion chromatograph are known to be 0.1 ppm".

The December 28, 1283 letter from H. D. Hukill to J. F. Stolz indicated
that procedures would be developed to require the use of an auto-sampler
and controller to minimize personnel exposure. This equipment is to be
available by April, 1984. In the event of an accicdent, this equipment
would be transpo~ted to the site from the licensee's Reading, Pennsylvania
laboratory. Based on discussions with licensee personnel, the auto-
sampler and controller had not been brought to the site for compatibiltiy
tests. Also, onsite personnel had not been trained in the installation
and operation of auto-sampler and contrecller. Further, Section 3 of the,
"Instructor Notes of the Emergency Chemistry Lesson Plan" (dated 1/11/8%)
states,"Chloride sample preparation is to be omitted at this time as a
procedur2 utilizing the Ion Chromatograp: for Post Accident Chloride
analysis is currently being developed".

CP N1918, Section 5.5.3 indicates the need to process 100 ml of sample if
the pH is greater than 8. This amount was not considered in the
assessment of the dose resulting from using the procedure. Additionally,
only a 20 to 30 ml sample is collected for analysis. The collection of
100 m1 aliquot in a post-accident condition would likely be prohibited
due to personnel exposure.

The licensee has purchased a standard post-accident matrix solution,
however, chioride analyses have not been conducted using the solution.
Results are expacted to be available and sent to NRC Region I by February
28, 1984,

The additicnal shielding for ti2 ion chromatograph resin column was
nlanned but not ye* installed.
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5.2.4.2 Boron

The licensee committed to have the czpability of determining boron
concentrations over the range of 25 ppm to 6000 ppm by using the mannito!
titration method. The accuracy of the analysis was stated to:

+/= 50 ppm between 25 to 1000 ppm and
+/= 5% between 1000 to 6000 ppm.

Procedure CP N1904, "Boron By Titiation", is uvsed for the analysis of
boren. Section 1.2 states the analysis range of the procedures is
approximately 5 to 25,000 ppm. Section 1.2 also indicates the need for

5 ml sample in order to determine boron in the 100 tu 5000 ppm range; and
10C m1 for the 25 to 100 ppm range. A 1 m! of sample was considered in
the dcse analysis. Processing a 100 ml undiluted sample woula undoubteaiy
produce personnel exposures in er-~ess of GDC 19 specifications. Also
diluting the sample in order to reduce exposures may compromise the detec-
tion capability.

The licensee has purchased a fluoroborate probe for determining the
concentration of boron. Once the probe has been tested and calibrated
and procedures developed, it is expected to be the primary method used
for beron analyses.

The licensee has purchased a solution which contains the standard
post-accident soluticn Matrix. Presently, the solution has not been used
in conjunction with any analyses of boron samples.

5.2.4.3 Gross Activity and Isotopic Analyses

In view of the shutdown status of the plant and the use of the normal sink
for post-accident sampling, it was difficult to test the adequacy of the
gross activity and isotopic analyses.

The licensee, however, had not planned to determine the gross activity of
the sample. Note 2, Table 1 of the November 22, 1983 letter indicated
that GPUN did not intend to measure the gross activity of the post-acci-
veznt sample due to personnel exposure consider>tions.

5.2.4.5 Hydrogen

The licensee committed to determining dissolved Hydrogen in the range of
4 to 2000 cc (STP)/Kg. The accuracy of the measurement was stated to be:

+/-20% between 50 to 2000 cc/Kg
+/=5 cc/Kg below 50 cc/Kg

The ability to analyze gases for the hydrogen content was satisfactorily
demonstrated using a gas chromatograph.
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5.2.4.6 Fission Gas Activity From Reactor Coolant

There was no procedure which required the analysis of the fission gases
stripped from the reactor coolant. Based on discussions with licensee
representatives, this did not appear to be a specific requirement in
NUREG-0737. Therefore, this measurement was not planned.

The concentration and type of gases in the coolant is used to determine
the degree of core damage and is required by NUREG-0737, Clarification
2(a)

5.2.4.7 pH

The licensee committed to measuring pH in range of 1 to 13. The accuracy
of the measurement was stated to be:

within +/= 0.3 pH units in the range of 5 to 9 pH units and
within +/-0.5 pH units for all other ranges.

Note 6 in table 1 of the November 22, 1983 letter stated that the equip-
ment for measuring pH of the urdiluted post-accident sample would be
available in December 1983. During the week of the inspection, the
miniprobes were received. The licensee did not have an copportunity to
‘est °nd calibrate the new probes, and to write an operating procedure.

5.2.4.8 Resolution

dased on the above findings, resolution is required in the following
areas to achieve acceptable analytical capability:

° verform demonctrations of chemical analysis capability for chloride
boron, and pH using intended pusi-accident instrumentation and

procedures on a standardized sample and provide results of these
demonstrations.

. Develop procedures for use of fluoroborate probe for boron analysis;
and mini-probes for pH determination.

* Revise procedures to address the analysis of fission gases stripped
from reactor coolant sample and for determining gross activity of
reactor coolant sample.

. Provide shielding for ion chromatograph resin column.

These items will be reviewed in a subsequent inspection (51-289/84-03-05).

6.0 Noble Gas Effluent Monitor, Item II.F.1-1

6.1 Position

NUREG-0737, Item 11.F.1-1 requires the installation of noble gas monitors
with an extended range designed to function during normal opera*?ng and
accident conditions. ‘he criteria, including the design basis range of



6.2

7.0
7.1

’.2
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monitors for individual release pathways, power supply, calibration and
other design consideratiors are set forth in Tabi: II.F.1-1 of
NUREG-0737.

Find‘ngs

The licensee was able to demonstrate the pertirent specifications for
this item were acceptably performed. While no major discrepancies were
noted, the following item s recommended for improvement:

. The licensee is taking action to eliminate 2 source of confusion in
the interpretation of monitor readouts (currently in terms of "counts
per minute"), b, providing conversion factor: directed to ".Ci/cm3".
Such conversion factors are expected to be more relevant to the
changing distribution of noble gases expected in the post-accident

condition (50-289/64-03-06).

Samplirg and Analysis of Plant Ef{'uents, Item II.F.1-2

Position

NJREG-0737, Item II.F.1-2, requires the provision of a capability for the
collection, t:ransport and measurements cf representation samplies of radio-
active fodines and particulates that may accompany gaseous effluents
following an accident. It must be performable without exceeding specified
dese limits to the individuals involved. The criteria including the
de.ign basis shielding envelope, sampling media, sampling considerat’ons,
and analysis considerations are set forth in Table II.F -2,

Findings

MAP-5 systems,k fabricated by Nuclear Research Corporation have been
installed as supplements to existing low-range radiciodine and particulate
samplers, for tke samnrling of high-level radioiodine and particulates
which may be cuntained during post-accident conditions in the conaensor
gas exhaust, the auxiliary and fuel handling exhaust and the containment
purge duct.

The MAP sampling station is provided with three sampling positions in
parallel, ore of which collects a coitinucus sample, one of which collects
a samile for 4 seconds in 40 and one of which coilects a sample for 4
seconds in 400. The continuous sample position for each station is pro-
vided with a lead shield . Only one such shield was in evidence at the
time cf this inspection, but others are being fabricated.
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8.0

8.1

The licensee indicated that its present analytic capability for its
Ge-Li system was limited to samples not exceeding 1 mR/hr and that
during accident conditions, they would iimit the sampiing time so as
not to exceed this level. For the established flow rate of 0.1 cfm
and at the design basis concentration of 100 uCi/cm3, even a sample
collected in 10 seccnds would ex.eed 1 mR/hr at 3 feet. The
representativeness of such a brief sample is questionable.

The applicability of IE Information Notice 82-49, "Correction for Sample
Conditions for Air and Gas Monitoring" to gas monitor flew indications at
TMI, particularly for the condensor off gas channel, was corsidered.
However, there was no indication that it was followed uo, particularly for
the MAP-5 rotameter for the condensor coff-gas line.

Based on the avove findings, the following item should be resolved:

. Develop procedures which addr:ss the collection of representative
plant effluent samples, and the provisions for handling and
anaiyzing high dose rate samples (50-289/84-03-77).

Other Considerationrs

In addition to the above findings, the following items should be
considered for improvement (50-289/84-03-08):

. Install shields around all MAP-5 continucus sampiing position
cartridges.

° Document followup action taken related to IE Informat.on Notice
82-49.

Containment High Range Racdiation Monitor, Item 11.F.1-3

Position

NUREG-0737, item II.F.1-3, specifies that high range containment radiation

monitor: be installed. The specific requirements are set forth in Table
15.F.1-3.

Findings

Within the scope of this review, the following was identified:

Two Vicioreen Mode1-877 ion-chamber detectors with extended ranges of 10!
- 107 R/hr have been installed with appropriate separation in the contain-
ment. Functional tests have been performed, calibration procec ‘ures
established and an on-site calibration has been performed by the vendor.
The monitors provide the capability to detect and measure the radiation
level within the reactor containment during and following an accicent.
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9.0 Exit Interview

The inspection team met with the licensee's repres ‘denoted in
Section 1.1) at the conclusion of the inspection on ear, Y, 1984, The
inspection team leader summarized the purpoce and scope of ti.. inspection
and identified the findings as described in this report.

At no time during this inspection effort was written material provided the
licen:z<e by the NRC {-spection team.



Attachment 1

NUREG-0737, II.B.3

. Letter from John F. Stolz, Chief Operating Reactors, Br. 4, DOL, to
Henry D. Hukill, V.P. GPU Nuclzar, dated October 7, 1982.

. Letter from John F. Stolz, Chief, Operating Reactors, Br. 4, DOL, to
Henry D. Hukill, V.P. GPU Nuclear, Jated July 8, 1982.

. Letter from John F. Stolz, Chief, Operating Reacters, Br. 4, DOL, to
Henry D. Hukill, V.P. ¢PU Nuclear, dated July 18, 1982.

Letter from H. D. Aukill, Director TMI-1 GPU Nuciear to D. G.
Eisenhut Director DOL, dated Jun2 15, 1982.

Letter from H. D. Hukill, Director TMI-1, GPU Nuclear tao John F.
Stoiz, Chief Operating Reactors 4. DOL, dated September 7, 1982.

. Le“ter fi* 7 H. D. Hukil!, Director TMI-1 GPU Nuclear to Je"n F.
Stolz, Chief Operating Reactors Br. 4, DOL, dated February -, 1982.

. Letier from H. D. Hukill, Director TMI-1 GPU Nuclear to John F.
Stolz, Chief Operating Reactors Br. 4, DOL, dated May 16, 1983.

. Letter from H. D. Hukill, Director TMI-1 GPU Nuclear to John F.
S.olz, Chief Operating Reactors Br. 4, DOL, dated November 22, 1983.

. Letter from H. D. Hukill to J. F. Stolz, "Post Accident Sampling
System", dated 12/28/83.

rding, "NRC Inspection TMI-1
n

ded od VI00 IOA
y UALEWU 1/ cU/ O%.

Neocsar s .
yuEsLvIiv

- Memos from G. J. Sadavako
i3

2
I

el

2 T PR s -
neiavin “WoowLn

«w)

. Design Verification Record, "Calcuation for Pressure Regulator and
Safety-Relief Valve", date 5/20/81.

. Operating Procedure 1104-25, Revision 28, "Instrument and Control
Air System", 11/10/83.

. Training Content Record, Revision P, "Emergency Chemistry", dated
1/11/84.

. Memo, "Verification of Purge Time for Sampling", undated.

. Memo from J. D. Abramovici to C. W. Smyth, "TMI-1 Use of Loop and
Cold Leg for Post Accident Sampling", dated 6/15/82.

. TMI-1/FSAR, Update-1, Section 11.A, "Post Accident Shielding
Evaluation", dated 7/82.



Attachment 1 2

General Public Utility - Three Mile Island I Emergency Plan
Implementing Procecures:

== EPIP 1004.15 Change 1, "Post Accident In Plant Sampling", dated
January 13, 1984,

== EPIP 1004.31, Temporary Change, "Airborne Radicactivity
Sampling and Analysis", dated January 18. 1984.

== EPIP 1004.23, Revision 4, "Handling High Activity Reactor
Coolant Samples; Boron, Chleride, Gas and Gamma spectrum
Analysis", dated December 29, 1983.

SDD-555B, Revision 1, "Post-Accident Sampling Containment
Atmosphere, TMI-1, Task LM-24B", dated 9/9/81.

GPU SDD, 552 Rev. 0, "System Design Description for Post~Accident
Reactor Coolant Sampiing System, TMI-1, Divisica I", dated August 1,
1980.

GPU Design Change Noti.e Ne. C-007035, Document TI-13-42033-001,
"Post Accident Sampling System", dated April 12, 1983.

GPU SDD 551B, Rev. 0, "System Design Description for TMI-1 Reactor
Coolant Post-Accident Sampling Line Reroutes and Shielding", dated
August 14, 1981.

TDR-183, Revision 2, "Shielding and Exp~osure Study for Post Accident
Sampling", dated 4/21/81.

TDR-121, Revision 1, "Design Review of Plant Shielding and Radiation

Qualification for Post Accident Operations O.tside Containmeit",
dated §/21/80 and Revicinn 2 dated 10/1/80

General Public Utility - Three Mile Island I tEmergency Plan
Implementing Procedures:

==  EPIP 1U04.15 Change 1, "Post Accident In Plant Sampling", dated
January 13, 1984.

-~  EPIP 1004.31, Tempcrary Change, "Airborne Radiocactivity
Sampling and Analysis", dated January 18, 1984.

== EPIP 1004.33, Revision 4, "Handling High Activity Reactor
Coolant Samples; Boron, Chloride, Gas and Gamma <pectrum
Analysis", dated December 29, 1983.

== EPIP 1004.9, Revisiun 3, "Radiological Controls During
Emergencies", dated March 29, 1983.



Attachment 1 3

General Public ULility - Three Mile Island I Caemistry Procedures:

== (P N1990.1, Reyision 1, "High Resolution Gamma-Ray Spectroscopy
Using Canberra Industries Jupiter System", dated December 22,
1983.

== CP N1990, Revision 0, "Eiectrometric Determination of pH",
dited February 22, 1982.

-- CP N1904, Revision 1, "Boron by Titration", dated March 24,
1983.

==  CP N1918, Revision 0, "Determination of Boron, Chloride and
Sulfate in Water Samples by Icn Chromatography", dated October
17, 1983.

==  CP N1957, Revision 1, "Determination of Total Gas", December
15, 1983.

Drawing No. C-302-640, Revision 33, "Decay Heat Removal", dated
August 8, 1982.

Drawing No. (-302-661, Revision 23, "Makeup and Purification", dated
March 3, 1983.

Drawing No. C-30G.-660, Revision 7, "Makeup and Purifiction", dated
August 29, 1978.

Drawing No. C-302-721, Revision 8, "Hydr~ogen Purge Discharge and
Containment Atnosphere Post Accident Sampling", dated December 6,

1983.
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May 16, 1983.

Drawing No. C-302-673, Revision 0, "Post Accident Reactor Coolant
Sampling", dated May 16, 1983.

NUREG-0737, TI.F.1

Licensee Procedures

1302-17.1 "TMI Nuclear Power Station Unit No. 1 Surveiliance
Procedure 1302-17.1 RM-A5, A8 and A9 High Range Calibration", dated

August 23, 1983.

1392-17.2 "TMI Nuclear Power Station Unit No. 1 Surveiliance
Procedure 1302-17.2 RM-G24 and G25", dated 8/10/83.



Attachment 1 4

1004.7 Three Mile Island Nuclear Station, Unit 1 Emergency Plant
Implementing Procedure 1004.7, Off-site/On-site Dose Projections"
dated 11/3/83.

1004.31 Three Mile Island Nuclear Station, Unit No. 1 Emergency
Plant Implementing Procedure 1004.31 "Airborne Radioactivity
Sampling and Analysis", dated September 27, 1983.

"MAP-5 Iodine and Particulate Air Monitors, V=3 and V-4 Models", NRC
Industries, no date indicated.

1302-15 "TMI Nuclear Power Station Unit No. 1 Surveillance Procedure
1302-15 High Range RM Ccntainment Monitor Calibration", dated May
12, 1382,

Tewmpcrary Change Notice Procedure 1302-135, Rev. 0, "High-range
Containment, Monitor Calibration", dated July 13, 1983.

. Licernsee Design Documents

SDD-661C Rev. 1, "Containment High Range Radiation Monitor TMI-1",
January 13, 1984.

GPU SSD 661-C Rev. 0 "System Design Description for High Range
Effluent and Iodine Monitor, TMI-1, Division II", dated December 19,
1980.

GPU SSD 661-B Rev. 0, "System Description for High Range Effluent and
Iodine Monitor, TMI-1, Division I, dated December 29, 1980.

GPU SDD 661-B Rev. 0 "System Design Description for High Range
Effluent and Iodine Monitor, TMI-1, Division II" dated December 16,
1981.

. Licensee Correspondence

Letter from H. D. Hukill, Director TMi-1 GPU Nuclear, to John F.
Stolz, Chief Operating Reactors Br. 4, dated January 5, 1983.

Letter from H. D. Hukill, Director TMI-1 GPU Nuclear, to John F.
Stolz, Chief Operating Reactors Br.4, dated May 16, 1983.

H. D. Hukill, Director TMI-1 to H. A. Denton, Director, NRR, dated
May 20, 1983.

H. D. Hukill, Director TMI-1 to H. A. Denton, Director, NRR, dated
June 8, 1983.
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Licensee Memoranda

P. Boucher to R. Szezecn, "NRC Inspection Report 83-16, Item 2.6,
Page 4", dated August 16, 1983, which includes a copy of Procedure
14-Y-24 "Installation of Raychem Splices”, dated Cctober 1, 1952.

J. J. Colitz, Plant Engineering Director, TMI-1 to C. W. Smyth., TMI
Licensee Maniger, "Tech Functions Action Item 82-455; Gas Effluent
Monitoring", dated October 7, 1983.

Field Change Request No. 6-7558 TMI-1 BA 412013, "High Range Post
Accident Monitors (RM-G24)", dated April 20, 1983.

Temporary Change Notice (TCN) No. 1-83-0187, Procedure 1101-21 Rev.
9, "Radiation Monitoring Systems Setpoints®, dated 9/13/83.

Vendor Reports

"Calibration of and Design Modifications to the Radiation Monitoring
System at Unit 1 of the Three Mile Island Nuclear Power Generating
Station" by N. R. Metcalf, Program Manager and L. 2. Rancitell,
Program Technical Manager, Battelle Columbus Laboratories, February
1983.

Inter-0Office Memoranda

From T. M. Hawkins to A. P. Spivak, Tech Functions TWG
Representative, "TWG Approval of Test Results" which Enclosure SP
366/4 "Post Accident High Range Containment Purge Monitor (RM-G24)
Calibration-Test Results"”, dated August 16, 1983.

From T. M. Hawkins to A. P. Spivak, Tech Functions TWC
Representative, with Enclosure SP 366/5 "Post Accident High Range
Condenser Off-Gas Monitor, RMG-25 Test Results”, dated August 15,
1983.

Special Temporary Procedure No. 1-83-0139 "Determine Calibration
Method for RMG26 and RMG27", dated November 14, 1983.

Specia® Temporary Procedure No. 1-83-0141 "RMG-26 and 27
Calibration" dated January 6, 1984,

From T. M. Hawkins to H. B. Shipman, Ops and Maintenance Director
TWG Representative and A. P. Spivak, Tech Functions TWG
Representative with Enclosure SP 366/7 - "Post Accident, High Range
Atmosphere Monitors, RMASH, RMA8H, RMA9H Calibration = Test
Results", dated August 15, 1983.
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. NRC Correspcndence

John F. Stolz, Chief Operating Reactors, Br. 4 DOL to Henry D.
Hukill, VP GPU Nuciear, dated July 13, 1983.



