
.

.

APPENDIX

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

NRC Inspection Report: 50-285/91-07 Operating License: DPR-40

Docket: 50-285

Licensee: Omaha Public Power District (OPPD)
444 South 16th Street Mall
Mail Stop 8E/EP4
Omaha, Nebraska 68102-2247

Facility Name: Fort Calhoun Station (FCS)

Inspection At: FCS Site, Blair, Nebraska

Inspection Conducted: April 15-19, 1991

1nspectors: /,V)2t)w .k%]hQ_ 5f2Af9|
J. B. Nip)olas, Senior Radiation Specialist Date
RadiologVcal Protection and Emergency

Preparedness Section

!

% vao 1 ($L19 f/Ze|9I
L. Wilborg Radiat' ion Specialist, Raciological Date

Protection and Emergency Preparedness Section

W G /-:

D. ~Gai)1es, Radiation Specialist Da4.e ' '
a.

_ _ _

Radiological Protection and Emergency
Preparedness Section

Approved; () h$ ? h$YW
Blaine Murray, Chief,$sadiological Protection Dite '

and Emergency Preparedness Section

9105310008 910522
PDR ADOCK 05000295
G PDR

- _ - . _ . _ . _ . _ _ _ _ _ _ , _ . _ , _ _ . _ _ . . _ _ _ . _ _ _ . - _ _ . , _ _ . _ - ~ . _ - ~ _ . _ . - - - - - - . , _ _ ._ . . _



. . - __. .. - .- . . - - - . .- . - .-.-- -.- - .. .- - . - - - -
.

.

. g..

Inspection Summary

Inspection Conducted April 15-19,1991 (Report 50-2.85/91-07)

Areas Inspected: Routine, announced inspection of the licensee's water I

chemistry and radiochemistry programs including water chemistry and
radiochemistry confirmatory measurements.

Results: The inspectors determined that the licensee had developed and
implemented a water chemistry program and radiochemistry program based on
regulatory and industry guidelines. The water chemistry and radiochemistry

. programs were being conducted in accordance with Technical Specification (TS)
requirements. The licensee's chemistry staff had experienced a personnel
turnover of approximately 30 percent over the past 22 months. Quality
Assurance (QA) surveillances and audit had been performed as required and were
technically con 1rehensive. The results of the water chemistry confirmatory
measurements fr. .n the secondary chemistry laboratory indicated 90 percent
agreement with the: NRC's results and the radiochemistry. laboratory results were
in 83 percert agreement. The licensee's performance showed approximately the
same performance as the 92. percent agreement and 80 percent agreement as
reported for the two laboratories, respectively, during the previous NRC
- inspection of this area conducted in June 1989. The licensee's radiological
confirmatory mr asurements results were in 98 percent agreement with the NRC's
results. This showed a performance equivalent to the 98 percent agreement
achieved duri .g the NRC inspection of this area in June 1989.

Within the areas inspected, no violations or deviations were identified. One !
unresolved item ard three open items which were previously identified were
closed.
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DETAILS

1. Persons Contacted

OPPD
,

*W. C, Jones, Senior Vice President, DPPD
*T. L. Patterson, Manager, FCS '

R.- C. Beck, Chemistry Laboratory Specialist
A D. Bilau, Supervisor, Radwaste
J. B. Biggs, Chemist.

*F. F. Franco,_ Manager, Radiological Services
A. F. ' Friebe,- Chemi stry, Technician

*J.-K. Gasper, Manager, Training
J. M. Glantz, Chemist, Radiological Services

*R, L. Jaworski, Manager, Station Engineering
J. G. Krist, Environmental Scientist, Radiological Services

*L. T. Kusek, Manager, Nuclear Safety Review
*W. W. Orr,- Manager, QA/ Quality Control (QC)
B. A. Schmidt, Supervisor, Secondary Chemistry

*L. D. Sills- QA Auditor,

*C, F. Simmons, Station Licensing Engineer
*F. K. Smith, Supervisor, Chemistry
*D. E. Spires, QA Auditor ;

|_
*T. G. Therkildsen, Acting Manager, Licensing and Industry Af fairs

| NRC

*R. P. Mullikin, Senior Resident Inspector, FCS
'

* Denotes those present during the exit interview on April 19, 1991. .

2. Followup on previously Identified Inspection Findings (92701)

(Closed)' Unresolved Item (285/9011-01): Failure to Complete All
Identified Training for the_Radwaste Staff -_This unresolved item was
identified in NRC Inspection Report 50-285/90-11 and involved radwaste
personnel who had not completed training covering all the objectives in-

L Lesson Plans 19-23-18, " Shipment and Receipt of Radioactive Material,"
' and 19-24-35, " Shipment / Receipt Surveys."_-During this inspection, the

inspectors verified that-the licensee had provided formal training
commensurate with radwaste personnel _ job assignments. The licensee;

provided radiation protection fundamentals training for junior radwaste
-technicians starting in July-1990. A radioactive material shipping and-
packing workshop courso and site-specific training were provided in
December 1990 for;the senior radiation protection technicians, as well as
the radwaste operations coordinator, contamination' control coordinator,
and the radioactive waste operations supervisor. The junior radwaste
technicians attended the site-specific training. The inspectors verified
that no licensee personnel had performed activities in this area without

_

the appropriate training. The licensee's actions were adequate to clo;e
this unresolved item.
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I- (Closed) Open Item (285/9041-01): Radioactive Waste Material Shipment
Dose Rates - This open item was identified in NRC Inspection
Report 50-285/90-41 and involved revising radwaste procedures to include
the corrective actions outlined in the licensee's response to a violation
of the state of Washington's Administrative Code and U.S. Ecology, Inc.'s
Radioactive Materials License WN-1019-2. The violation resulted from a
discrepancy between the licensee's external radiation reading on Drum
90-CT-0383 in a radwaste shipment or, April 5, 1990, and the burial site's
external radiation reading on that drum during a receipt inspection of the
shipment on April 9, 1990. -The inspectors verified that the changes to
Procedu es RP-401 and RW-312 and Forms FC-RW-201-1 and FC-RW-304-2
incorp; rated those corrective actions committed to by the licensee in its
resp ase to the state of Washington. The licensee's procedural changes
we e ad?quate to close this open item.

(Closed) Open Item (285/9041-02): QA Radiological Effluent Surveillance
Program - This open item was identified in NRC Inspection
Report 50-285/90-41 and involved the 'Tck of semiannual QA surveillances
of liquid and gaseous radiological eftluent releases performed in years
previous to 1989. The inspectors reviewed the licensee's QA surveillance
schedules for 1990 and 1991 and noted that Surveillance B-1, " Radioactive
Ef fluent _ Release Summary Report," was scheduled semiannually for June and
December. The licensee's actions were adequate to close this open item.

- (Closed) Open Item (285/9041-03): Chemistry Section Radioactive Effluent
Dose Calcuiations - This open item was ideatified in NRC Inspection
Report 50-285/90-41 and involved the licensee altering the monitor tank
radionuclide input listing and not changing the data input table to
correspond to the radionuclide input listing Mr the licensee's computer
code written by the licensee to determine complidnce *!itii the T5

requirements. The results of this computer softwacc modification caused
the_ input data for several radionuclides to be out-of-order and not

_

correspond with the correct radionuclide listed in the computer code, thus
causing erroneous dose results. The inspectors determined that the
-licensee had modified the data input table to properly correspond to the
radionuclide input listing. The inspectors verified that the chemistry
section software computed doses for radioactive liquid effluents were in
accordance with the Offsite Dose Calculation Manual equations and table
values and were in agreement with the NRC's computed doses for the adult
total body and the adult critical organ (liver). The licensee's actions
were. adequate-to close this open item.

(0 pen) Open Item (285/9041-04): Radiological Services Group Radioactive
Dose Calculations - This open item was identified in NRC Inspection
Report 50-285/90-41 and involved differences in the calculated dose
results between the licensee's radiological services group and the NRC for
the various age groups and_ critical organs resulting from radioactive
: quid and gaseous effluents. The inspectors determined that the licensee

nad completed their study and research of the computer code, LADTAP, and
had made the necessary corrections to the dose factor library so that it
conformed with the dose factor tables in Regulatory Guide 1.109,
Revision 1. The inspectors performed additional confirmatory dose

,
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calculations with the licensee and verified that all calculated-doses
resulting from radioactive liquid effluents compared exactly between the
licensee and the NRC for all age groups (adult, teen, child, and infant)
and for all. critical organs (liver, thyroid, kidney, lung,-
gastro-intestine, and total body). The licensee's actions were
satisfactory to close the radioactive liquid effluent dose calculation
portion of the open item.

The_ licensee was continuing their study, research, and investigations into
the computer code, GASPAR, for calculating doses resulting from
radioactive effluent airborne iov ne and particulates. The licensee's
original calculated doses for ingestion pathways-including cow meat, cow
milk, and vegetation indicated that the licensee's dose results were
nonconservative when compared to the NRC's calculated doses. The licensee
had established an action plan and schedule for researching and correcting
their GASPAR computer code so that their calculated dose results from
airborne iodine and particulates will compare with the NRC's calculated

- doses. The licensee indicated that their actirn plan was on schedule and
would be completed by their proposed completica date of July 31, 1991.u

| The gaseous effluent portion of this open iten will remain open pending
I further review by the inspectors.

3. Organization and Management Controls (84750)

The inspectors reviewed the licensee's organization and staffing of the,

: FCS chemistry section to determine _ agreement with commitments in
Chapter 12 of the Updated Safety Analysis Report (USAR) and compliance
with the requirements of TS 5.2.

The inspectors reviewed the organization structure of the FCS chemistry
section and serified it to be as described in the USAR and TS. Since the
previous NRC inspection of the licensee's chemistry program conducted in
June 1989 the licensee had made one supervisory organizational change and
had added six new chemistry technicians. A supervisory position
responsible for hazardous materials had been established. At the time of
the inspection, the FCS chemistry staff was composed of a chemistry
supervisor, four assistant chemistry supervisors, seven chemists and

I laboratory assistants, six shif t qualified chemistry technicians, four
contractor staff chemists, and five chemistry technicians in training.
There were two vacancies in the chemistry technical staff which were not

L presently filled. The four assistant chemistry supervisors report
' directly to the chemistry supervisor. Each_of these assistant chemistry
supervisors were responsible for a specific chemistry area (i.e.,
secondary chemistry, radiochemistry, laboratories, and hazardous
materials). The chemistry technical staff-personnel were assigned to work

: in the various chemistry areas and reported to their respective assistant-
L - chemistry supervisor. The inspectors were informed that as the five new

-

| chemistry technicians complete their shif t qualificatior training, they
| will replace three of the contractor chemistry technical staff and fill

the two technician-vacancies. The fourth contractor position will not

P
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remain authorized. This will completely fill the 19 authorized chemistry |

section technical staff positions with OPPD personnel.

Since the previous NRC chemistry inspection in June 1989, the FCS
chemistry section-had experienced a personnel turnover of approximately '

30 percent. This personnel turnover was identical to the chemistry )
'section personnel turnover experienced during the 12 months prior to,

June 1989 which indicated a reduction in chemistry staff turnover at that
time. This is a positive indication of chemistry staff stability.

No violations or deviations were identified.

4. Training and Qualifications (84750)

The inspectors reviewed the licensee's continuing training and
qualificathn program for FCS chemistry section personnel to determine
agreement with commitments in Chapter 12 of the USAR and compliance with
the requirements in TS 5.3 and 5.4.

The inspectors reviewed the experience, educational backgrounds, and
qualifications of the present chemistry staf f and determined that all met
the ANSI 18.1-1971 qualification requirements and qualifications specified
in the USAR and TS except for the five new staff members, who were

,

currently in training. It was determined that the licensee had an '

adequately qualified chemistry staff.

The inspectors reviewed: (1) the chemistry staff training records for
shift qualification, (2) the requalification and continuing training
program, (3) the postaccident sampling system operator requalification>

training, (4) the initial chemistry training program including the use of
performance evaluation checklists for documentation of on-the-job
training (0JT) leading to shift qualification, and (5) the chemistry
instructors' _ training a_nd certifications, The initial and continuing .

chemistry training programs and training calendar for 1991 appeared
satisfactory.. The inspectors determined that the licensee's training
program for the FCS chemistry staff was-being implemented in accordance

-with the FCS chemistry training procedures. The chemistry OJT for the new
chemistry technicians was being completed as rapidly _as time and routine
chemistry activities would permit.

,

,

No violations or deviations were identified.

5. QA Program (84750)

The inspectors reviewed the licensee's QA surveillance and audit programs
regarding water chemistry and radiochemistry activities to determine
agreement with commitments in Chapter 12 of the USAR and compliance with
the requirements in TS 5.5.2.8.

The inspectors reviewed the licensee's audit and surveillance schedules
for 1990 and 1991 and the qualifications of the QA auditors. Audit and
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surveillance reports generated from QA activities during the period '

January 1989 through April 1991 in the area of chemistry were reviewed for
scope.and depth to ensure thoroughness of the chemistry program evaluation
and timely followup of identified deficiencies. The inspectors aetermined
that the surveillances, audit plan, and audit checklist were
comprehensive. The inspectors determined that the OA surveillances and
audit of the chemistry program were performed in accordance with FCS
procedures and schedules and by qualified auditors who were experienced
in nuclear power facility chemistry activities.

No violations or deviations were identified,

6. Confirmatory Measurements for Chemistry Analysis (84750)

The inspectors reviewed the-licensee's water chemistry analysis program by
performing water chemistry confirmatory measurements to determine
agreement with the commitments in Chapter 4 of the USAR and compliance
with TS 2.1.5, 2.2, 5.8, and 5.13.

The inspectors reviewed selected water chemistry procedures revised since -

the previous NRC chemistry inspection conducted in June 1989 and
determined that the licensee had implemented sufficient programmatic
procedures to meet the commitments of the USAR and TS requirements.

During the inspection, the inspectors provided standard chemical solutions
to the licensee for confirmatory measurement analyses, The standards were
snalyzed by the licensee in both the secondary chemistry laboratory and
the radiochemistry laboratory using routine analytical methods and
equipment. The results of the measurement comparisons are summarized in
Attachments 1, 2, and 3 of this report. The licensee's analytical results
from the secondary chemistry laboratory indicated 90 percent agreement
with the Brookhaven National Laboratory (8NL) results. This was
approximately the same performance in the secondary chemistry laboratory

_

u the 92 percent agreement reported during the previous NRC inspection
c . conducted in June 1989. The licensee's analytical results from the

radiochemistry laboratory indicated 83 percent agreement with-the BNL
results. The lictnsee's performance in the radiochemistry laboratory
showed a slight improvement over the 80 percent agreement reported in the
previous NRC inspection conducted in June 1989.

No violations or deviations were identified.

7. Con'firmatory Measurements for Radiochemistry Analysis (84750)

The inspectors reviewed the licensee's radiochemical analysis program
by performing radiochemistry confirmatory measurements to determine
agreement with the commitments in Chapter 4 of the USAR and compliance
with TS 2.1, 2.9.1, 2.20, 3.2, 3.12, 5.8, and 5.15.

The inspectors reviewed selected radiochemistry procedures revised since
the previous NRC chemistry inspection conducted in June 1989 and

_ _ _ _ . _ _ _ _ _ . , , , . . , _ , _ . _ . _ _ _ _ _ , _ . _ _ _ _ _ . _ . .



e-
g

.

l

8~~
,

<

determined that the licensee had implemented sufficient radioanalytical
-

procedures to meet the commitments of the USAR and TS requirements.

During the inspection,_ radiochemistry confirmatory measurements were
. performed on-standards and split samples by the licensee and the
inspectors in the Region-IV mobile laboratory on site. The standards-and
samples were analyzed by the licensee using routine methods and equipment. ;

The results of the measurements comparisons are summarized in
~ Attachments .1 and 5 of this report. The licensee's analytical results
from the radiochemistry counting room indicated 198 percent agreement with

-the NRC's mobile laboratory analytical results. - These radiochemistry
confirmatory measurement results were equivalent-to the high quality-
performance of 98 percent agreement reported during the previous NRC
chemistry confirmatory measurements inspection conducted in June 1989.

No violations-or deviations were identified.

8. Exit Meeting (30703)

The inspectors met with the NRC senior resident inspector and the licensee
-

representatives identified in paragraph 1 of this' report at the conclusion
of the inspection on April 19.- 1991. The inspectors summarized the scope
and findings of the inspection and discussed the results of the water
chemistry and radiochemistry confirmatory measurements as presented in the
report. The-licensee did not identify as proprietary any of the materials
provided to, or reviewed by, the inspectors during the inspection;

|
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e t. nd a r&, , re ali'rnt"J the len 'bromatorrath in t h<
P T3 d iOC h O m ! O DTV 1 "1 h0 ! 8 t O P ' ' GVel th9 PSG?O 0 I5 h '-U_I M h T8 t h'2 r
than h - 100 pph, ml reanniy;'ad tt t " ;7 i nn] > a 0 - r a r-

:ancent : cat: cn - BNL < o l f att standard di}"Lian. Tho re te:r r annlycin !

agreement TP m! f dt a n ml f ,: rr ::! L which weremut war s.
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ATTAClIMIN L 2

Wa ter_ChemittL ry.Eonfirma torLMeacurcaenta. Ilecu ltud necandary_Clum._ lgth. )
,

If G r b C D l h o u n _ U t,a t l O n

Hi?C Innpection Heport: fiO-2H5/91 -O'/
i

I

3. Chloride..ltnglyilin ( 10-1000 ppb) lon Chromatograph

FCS Renulto NRC Renulta Comp.ar. loon |
I500D10 (PDhl -( Prb ) ' Duclu}pn

HBA 31.00 30.00 Agreement
3

88H Ob.27 OP.00 Anraement,
'

HBC 100.17 !)h . OO Agreement,

2. Eluoride_Analynia ( 10-1000 ppb) lon Chromntonenph

FCS Recu1t.s NRC RenulLn. Comparison
'

BamPlu LPohl Luthi Declulun

. BBA 2b.OH 24.00 Agreement
BHH b l . B'l 4H.OO Agreement
BBC U1.15 74.00 Agreement

3. Gulfake_linalsn in ' ( 10-1000 ppb) lon Chromat.cgraph

FCS Renultu NRC Resulto Comparinon
Samnle .(pph) Ireld Dculalon

88A 20.1b 19.00 Agreement
! 88B. 41.69 38.00 AgreemenL

68C 66.84 60,00 Qunt, Agree

Relent - prepared new nu.I fat.o en:1.ibration ut.andarda, rectandardized
'

the lon chromatograph over t.be rnnne 60 100 ppb rather
,; than 20 100 pph, _and portormod t.b e retout. analynin

i

BBC 64 50 60.00 AnrenmenL

|

.

|

. . - . - - . _ . - - - . - . . . , . . . . . _ . _ _ - . - - . _ - - - . - - - . _ . . _ - . - . , . . - . _ . - . . , . - .
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ATTAWMMiT_2 h

4. Iro1LAnulynin (2-b00 ppb) Graphite Furnace Atomic Abnorption >

FCS Reculto NRC HeauItn Comparlnon
SataDln ipph1 (reb.) Decla100 ,

I -

I

USG 11.Ib !L 90 Qual. Agree-
DHil 21.68 IfL 60 QunL.. Anrec.

, . .881 33.47 29.00 Dinonreement

Retcal - prepared new iron calibration nLaluineda, rentaru hird i zed the
at.omic abnorpti on nynt.cm, and performed t.he retent ann.lynen

..

BUG 3.08 H,90 Agreement.

| BUH 19.32 19.60 Agreement
Hal 30.97 29.00 Ag rectne n t,

,

i

'b. COPrd.ir_AnI:1ycin ( 3--60 pub) Graphite Furnuce Atomie Abnorption
i-

I FCS Reaultn NRC Renultu Comparinon '

| Samulu Irrb) 1 pub) Lw21ulon
|

|-
bag 10.43 9.95 Agreement

_

8 811 20.82 20.25 AgreemanL ,

,f 88I 30.79 -29 '/b Agreemen1.

|
L

| 6. Nickr.1_Anoly1L125 (3-bo epby Graphite Furonoo Atomic Abnorpt:lon
i

l l'CS Reuulto NRC Reaulto comparinon

Estanle (Dob) .flTb) Ibainion >

| - .

13.42 10,Ib -Di nacreeme n t,l' 88G.
I 88H 26.66 20.15 Dinaurcement
| 881.. 3!) . 59 30.50 Dinagreement

He te n t -- prepared new nichol en}fbration nLandardo, renlandardized
.

.

! % .. a0 / } - ' $ c-

_

ana3ytan

HBG 1L.40 10.1b Diangreement
-

BUH 23.10- 20.16 Dinagreement
1801 32.10 30.bO Anreement

.. - _ _ _ . _ . _ _ . . _ . . _ _ _ _ . _ . . _ _ . _ , . _ _ . _ . . . . . _ _-,_ ... ... _ .,-_ _ ..,. _ - , _ .. , , _ , . ,
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Kl'L1CIRiKNT_2 3
,

7. UhraminctAnalynia ( 1 --bo ppb) GrnphIto Formice Atomic Abnorpt ion

FCS Reculto NRC lleau1 tn Comparinon
Bamvin limh1 .(vvb) Dacinien

HUG 10.03 10.00 Agreement
H8H 20.11 20.20 Agreement
OBI 30.b0 30.00 AgreemenL

H. kamonlu_AnalVDin ( 20-3000 pub) Brect:roncopy

FCi; Honu1to NRC Rouu1to Comparinon
liampln (ppb) LUpb] Deci_cinn ,

MHM 47.00 61.00 AnreemenL
68N. RS.OO 16b.00 Agreement
680 530.00 S00,00 Ag reen:ien L

,

9. livilraZJ ne_luialyala ( 10 -600 ppb ) Spectroscopy
,

'FCS Reoulto NRC Resul t,n Comparinou
lionmlf: 1DDhl Ippb) Deu]n100

llBP 20.60 20,40 Agreement
88Q 41.30 42.30 Agreement
88R 166.30 108.80 Agreement

10. Iillica. Analycia (lO =2000 ppb) SpecLroocopy

FCS Renutta NRC Reuultn Comparinon
Sanmlu frph) (Pob) DucJnlon

07G 40.00 b2.00 Anreement
~86P 100.00 109.00 Anreement.
.870 285.00 314.00 Quai. Ag re e -.

,

J

A w- -r,-,.N,, ,.,m,,ses,+-w, awm.,, - - - - gm ,a- - , , - - . , , , , -,.-,-w,,-.,-,, ,-,,-,,,,.,--,ww~enwr,.e-<.r.,----,,-rnwn,,eew ner r -e ,* . *
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A1TACllMlWLU

WalnLE Ch!J!n i u lr y _ Mon GInU A LQ cL Mu nou te n1c u lt u _ Bo nu itw ._ Ubid iochert. _ Lu b J

Fort Calhouu:.HLntion

HllC Inupue t. ion IL+ port: 50-285/91-07

1. ChJ or1111.Analyulu ( 10-100.0 ppb) 1 on chronvit.oncoph

FCS lleau.lta NI(C ltnaul tn Comparinon
i StuuPLc 1ppbl (ppbl D;fclalun

' 88A 31.76 30.00 Agreement
- HHi3 - G4.72 G2.00 Agreement.
BBC 94.D6 9b.00 Agreement.

|

| -2. liluorldO AlulyDin ( 10-1000 ppb) -J on Chromit,ograph
3

| .

NItC lleoultu Comparinon
'

''S }{enu lto
llamele innb.1 13mh) D:c30JRn

; 88A x 6.1.2 24.00 Agreeme n t.
'' HHH S41.0 40.00 Qua1. Agree.
p HBC 85.H2 74.00 Qual. Agree.

3.. Sulfatn,Juinlyria ( 10 .1000 pph) Ion Chromatograph

FCU lienulta NitC l{coulto Comparinon
Campin ipph) Lppbl B cision

88A. 2O_12 19.00 Agreemen t;

BBB 43,H2 38.00 D i oncrecrann t.
BBC 66.87 60,00 Qua1. A g ree ,

Tie tent. - prepared'new nu! fate calibration oi.nndardn, rentandard1 zed
the ion _ chromatograph over Lho range 5 40 ppb rather than
b- 100 ppb, and performed the retent, anoJyain

68B 40.50 38.00 Agreement

;

.-,... - . .-.-.~-_,.- i - .---, . . . , _ _ _ _-_, ~.~,.,_,,. ,..-,,,_ ,..--._, - , , , , - - - -- -..
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4. Ituron Analyoio (400 'SOU P 5 4n ) Manitol Tit. ration

FQi Het tu l t.o NRC Reu u .1 1 n Cottipa r i eiin

f.DjM k (r (p|M! IEdl 'C.} )I

H8D SO:' bl3 Qual. Acree.
HHl( '/ b 1 '/ 4 H Acreoment
HH ic 24'm /bbo Av n 9 me n 1.

Re t.o s t. prepa r ed now itNI. bo ron 9tandard dilution, prepared new
baron ,alibratIon a t.imda rd , rf:< ut I i br a trd t.ho t. i t rat o r ,

and I<r|Jormed re t < u t analynin

HUD bob h13 Agree iar n t.

b. lf')IL Ison lYui p (3-b0 p;m ) liianur A Lorn i c libn< > rpt i on

l@i Heau}to NHi' Ret su i t.n fi< >mpa r i non
Samplu (UPm) (I W ) IMCiliun

HHG a.ul :1.96 An re< nmo t.
B811 l'/ , 80 19. tin Agreerm n L

HBJ 20. !!O ",4.()O AMroenia'HI

G. Copper Analiai.0 ( a -SO l 'I 'm ) iil arno A ta :m i c Ath rit !41 ion

FCn no m 1 t. NHC He nu 1 t.. Co m pa r i n a n
oraplu ( pt nu ) (ppm) D'm.!Olen

8HG a.86 !! - Ri iMre e&n t,

HHH '<D.M1 'S ) . ' " , An: eccen L
;di1 30 90 'ii . / 5 Aj;ri x m " n t.

'/ . Nic}:e l fwilyu b (3 bO ppm) !? } am, A t.om i c Ah r p t. i o n

!L * In: o I Lt Nia: M iuni L Comi ra r i :u in
So f'1p b ( periu ( P1"h ) Ik? | i n i t' U

bllu 4,iO 4 t)tI fy P ' H e' i f 1 t >

dN{i II! I)() "O lh QUll k bCT
HHf 'th IO i ' rf I? ! y ! r, - er!)t.

|
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8. Citrontium. Analynio ( 3 '*U 1in) F i cita A t orn i c AtuumiLinn

FCt; lie m i t u URC He m l !. u nu pa r i : *"t

Descle ( Pla ) { ppm) D;ci ait n

Hfu; 3 . H <1 4.00 /W reru m t
BB}{ 1 H . r ih M'.O Ante <in"n!
!!hl ; '. '/ lu :40.00 An "e"me n t.

U. !d thiuni Ann.L','al a ( ? ba ppm ) F1 m A W nie Atus>rptitsn

' FF;, Reuu1to f Hh' He :u I t n C4my a ein<in
;ict9e 10 { ppm) t 11m ) Ik'e>Mi()N

8'/ J '.03 1 9'/ A g r e e nie n t
8'/ K 3. l'/ 3 (W /u t recur m t,

. HOL 4 . '> b a 95 AgreemenL
b

10. ttnw niu Analmfo ' w :u>ou erb) +eetre"oPv

F(.%; itenu ! t,n NRC 10 ni t I t.: t ( N nu t n i r i e s o r.

kdDfN t.I ( P_I k) ( PI'I) ) !; }*- ? - !Ik''lI

HHM 49_00 bl.00 A greemen t.

HHN 144.00 15 .00 na r< erne n t
800 513.00 000.00 A g reentertt.

%

k
11 !Lydrap ino . Ana ly t u (10 GOO ppb) pec t. co nc o py

~

t > $ 5 4 $ -

Ca:RP 1 L' (1Pbl .( 3 'I 'l' ) DW ! O i O!)

HBP 19.30 '{o . d o An reenem L
HuQ 3! ) . 90 1: !H) A d n :c w sit
hah If a .30 1Gd HO A g r4 'm"nL

12 6 !_f. j ca Apa 1 yo .i n ( 10 ' 0: o pol:' !;p4 ' t rr a p< >

F_ C' , !: 1.o ! ta , N U' : m m ) 1. t '. v.. . i e i : sut>

b
, ,

-

H'll i ' O ( >U tW th) i;;; ret n; n t,

y 'f j ' !()}.(vi l O: f i. h ) A;; rt - -p- : r i t,

H"fi t sp i . t ). :il 4. rh > ii /m t 4-
.

o ,

1
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CRITERI A Rlt COtit'AltitKL WAIhlt GilKtt1GTI(Y ANAIXr1 CAL .tiKAUUREtiEt4TU
a y

,

! The follow.ity are Lla? cri t eri n unod - in compa ri ry: 1. h u reun i t o o ''

| thu enpub i 11 Ly t.on t.o and ver ii len t. ion romuturemont.o The eritorin ,

,
for tho ;iudy:enent, 11mi'.o are baned on t.h o d at,n troro Table 2.1 of

'- NUlti(G/ Cit b244, "Hvaluation of Non- Hadiological Wat or Chemint.ry til ,

l' owe r 1(onc to rn. 1,1cenuen valueo witbin the ploo or minun t.wo ;
,

uLnndard devint, loon runne of the ItNh known valuco are connidored >

t.o bo in unreemenl. hiconoco vnjuen ontoldo Lho plue or minuo |
-

two nLandard deviationo ranno but. wt thin the plun or minun t,b re n'
,

| olandard deviationn ennne of the !!N1,known voluon oro conoidored !
Lo bo in qualified agreement. Ho t.c ol result o which nro in c

'
qualIfled nnreemnat. wiIi receivo addlt.lonal nLtention. hiconnoo
vn1uno nrent.or than thu piun or minun three nt,nrulard dov in L i onn i

ranno of the BNL known valuon oro in di nne rcement . The otandard .

! dev lut,lona were computed uning the avortuin ter can t, o f.n nda rd ;

deviation vntuen of each analyte in Table 2.1. '

;

The enfy!UM for Lho doLa iin AI,LnChmunL 2 18 af1 ioIIoWH; !

;

Agreement Qun!IJled Areement,
' Ampule Analybe

- Ritude _ . . _ _ _ _ _ _ ._lb une_ _ _.. [
i
f

fhOb F k.00 27.00 20.00 'NI.(H)<

C1 28.00 32.00 27 00 33.00 I

; SO 17.00 21,00 16.00 - 22.00 .

4
i ;

HisH V 42.00 - b4.00 40.00 b0.00

[ C1 b7.OO - 67.00 bb.OU - 69.00
'

< so an.OO 42.00 33.00 43.00
4 ;'

,

tillC 17 G!> . OO fl3. ()O 01.00. 67.00 i
| Cl HB.OO - 10P.00 Hb.OO 10h.00
i GO 54.OU GG.00 b?.DO 08.00

4 i

|

| 800 Fu H.Ob lO.Hb H,4b 11.3b
Cu 9.00 10.90 H.bb 11.3b
N1 U.50 10.80 9.JO J] 10

|
Cr D.Ob 10.9b H Sb 11.4b

l. ',
| Bhil Fe 17.70 Pl.bO 10.80 PP,40

Uu 10.30 ?" 20 17.35 P3.1h i

N1 18.00 - 21.40 1H.30 P2.OO .i
;

Cr 1 H _ t'S JP.la 17.Pb 23 lb

i HBI 1/e 20.20 31.80 24,M0 33.20 i

! Cu 20.90 32.00 9b.bO 34_00 +

Ni PH.00 - 3? 40 'T/ 60 33.40

i ..
Cr "7,10 32 90 'b GO 34.40

~

|

(

--- -- __ . . . _ _
____.._,-,..__.s,,,..._,___-___-,
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i

! Al'roenent Qun i i f lini Arcenent,

j Attu?ulu Analy t:e
_ _ _lhuice _ . IUnine ___ _

(
)
,

i HOM lill;! 4G.00 b0.00 44.00 bH.OO
!
;

{ Hilf4 1411 140.00 l'/0,00 132.00 1'/B.003

800 Nil.5 4b2.00 b40.00 420.00 b'/ 2 . OO.
; .

Hul' I4 ii Ill . HO 22.00 10.00 22.HO24

88Q N il 39.00 4b.60 3'/.40 - 4 */ . 20g4

HHR N,,ll 1bb.80 1 H .1. HO 14D.20 l_HH.40.43-

; H'/ G H:iO 4'/.40 b0.00 45.10 58.90g
i

j 06T U 10,, 100.00 - 120.00 9b.00 -'125.00
a.

: u*/U siO 300.00 300.00 2H4.00 a'/0.00
2

;

!
l

;- The ranceo for the dnt,n in At.t.nchmont. 3.In no follown:
~

i
1

Adreenten t, Quallfled Areenient
Antnulu Analyte _ . . _ .itnode _ _ _ _._. ,1(unim _ _

HUA F 21-.00 - 2*/ . 00 20,00 28.00
C1 2H.00 32.00 2*/ 0 0 33.00
SO 1'/ . 00 2,1.00 10.00 22.00

4

BBH lt 42.00 54.00 40.00 50.00
Cl b'/.OO G'/ . 00 bb.OO - 69,00
00 .34.00 - 42.00 33.00 - 43.00

4

000 F 0S.00 83.00 61.00 H'/.00
Cl 80.00 102.00 H5.00 - 10b.00
DO 54.00 60.00 b2.00 08.00

4

-HHD H $04 - -bMG 499 - b33

HHH 13 '/ 32 '/ H4 '/24 T/2

881/ 11 240b - 2005 2409 2632
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KITACllMUNTid 3

L:

1
Anreement Quo i i t i ed Arroent. 1

Arupule Attalyle _- . . _ . lktuce . , .lta n c e __
|
.

110 0 Un 3.!al 4.34 3.30 4.b4.

'
Cu 3.00 = 1.36 3.4? 4.b4

"

N1 3.80 4.30 3.4P 4.54 i

Cr- :) . G2 4.3H 3.4? - 4.SH j

i

11011 Fe l '/ . '/ O 21.b0 10.H0 - 22.40
'

Cu IH,30 22.20 l'/ 3h 23,1b

Ni 18.00 - 21.40 111. 3 0 2?.00
r

Or 10.2b 22.Ib l '/ . Pb 23.Ib'

'

HH1 Fer 20,20 3 1 .110 2 4 .110 33.20 ,

Cu 26.00 32.60 ?b.b0 34.00
'

Ni 2H.60 32.40 'f/ . GO 33.40,

Cr 27 10 32.90 2b GO 34.40'

Ifr/J 1,1 1 . '/ O - P_2G 1. S'/ 2.JD

H'/ K 1.1 2.b2 3.34 2.30 3.bG
'

OHI, Li 3.40 4.50 3.1? 4 . '/ f t'

,

{ * $ s- sh e
'

. . s
~

.r 3

'~

,

t
,

_

140.00 - l '/ b . 00 132.00 l '/ H . O O| HUN Nil,)
|
!

i (18 0 Nil;I 4b2.00 b4fl.OO - 4 ?.H , 0 0 b'/2 OO
'

i
', HHI' N 11 1 H .110 22.00 lll . OO 22.00 '

g4
: -

IIHQ N ll 39.00 4b.60 3'[.40 4'/.20
4

HHH N,,ll Ibb.HO - 1111.H0 149.20 1160 . 4 0
.. 4

*
|

H7S S10 4 '/ . 4 0 - b6.60 db.1O bli DO
4-

I.) - . tL , .)= ^

t,.)
1. 7

i

3$ t . ' . . 8 . . t . . .
-. 4 p

|

|

|

|

|
l <

1

I
;
'

r

|-
- .+,.-.-.-,..-,n.-,... w,--.-n-----,-r-,,,- ---
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/rITACllMENT b

IUidiolonien1 Fontirrritot y th:<u urculut Hucultat

livrt Ca thutui U t-a !J on

NRC t rmi ec t,i <nt Ho t o r t, bO '!H b /u l ( f/

1. NRC. Air l?nrL iculat e l'U t er Ulundurd __(i.Mlj U IOU)
_

(St.nndardly d: 05): 00, Gill' , Alril ib, 1991)

The atondnrd wno analymd by t.be l i eerume uning their Canberrn
Serien HO and Derten-DO annIyt.ica1 nyutemn i ri 1.he i r- rad l oc hern l u t, ry

coun t,i ng room and t,h e I no t.o pi c renull.n irom the two n y e. t.c ru n a nonlyuen

are re t o r t.e d in t,ha t, order in t, h e followliin table.

liCG 1(enu i t.n NhC Renu 1t.n ICG/11HC Comparinori

H ucl id'.: ( uC1/n:tniple ) ( u C.1/num ple.) lbl to INelulun

Co b'/ H.110+0.2HolF3 '/ . '/ 1 '/ + 0 . on l E 3 1 Ob Ae rc eme n t.
H.630'O.400E 3 1 12 Anreement

de 139 3. '/ bO t u . l! K)M - 3 3. 330 ! O . O'/ 3 h - 3 1 13 A n r' T No n t>
3.830t0.2OOK 3 1 lb Agreement.

On-113 4.000t0.'tHOE 3 4 . '/:'O i O .14 HE 3 1.Ob A n re n m': n t.
4. 9 4 0 + 0. ',:OO E 3 1.Ob A n t v e rw n t,

C r, 13'/ '/ . 320 ' O . 2 OOH P O.HS'!O.03".h " 1. O'/ An reeme n t._

'/.3'/O+0.2GOE 2 1.00 A c ro croe n t.

Y-HH 6. HbO ! O . 2!)nK - 3 0 . 3:'h! O.:?l2 K 3 1.00 A g r e eme n t-

G.GOOiO."bOE 3 1.Ob A g r e ern e n t.

Co -- GO 'l .1601 O . J UO K - 2 6. # F/1 + 0. 03HE ' 1. O'/ A M r eerw n t,

'/ . O*/O I O . ' f l O M P I .Olk AMreement

i

,

I
i

.
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2. FCS Air _Partdculate filter .utandard (30210: 221 ,

( St.nndnt di ned: 11:00, U"' , donuncy 1, 1991) |

|

The ut,ordard wao e,alyaed by t.he licennee uoing t ho l v '~nuberra L

Sorton-DO and Hon 1e0 90 nnalyt.ieni nya t.emo in 1,hele r+~,ili ocherni n t,r y !
countlnn roorn und t.he lootopte tenultn l' rom the Lwn oynt.eann' n ana lynen ;

nro retorted in thut. order Jn the f ollowi ng tnbj e. '

FCS Renu 1to llHC Renu 1tn FCS/lil(C (*ompa r i no n :
Nunilde lucl/unrnple_) LuGj/uutipl o ) Batic 11ccinion I

Co- S'/ 2.60010.0908-2 2.3bbt0.010K-2 1.10 Anreerne n t.
2. '/4 03 0.120H-2 1.10 Anr eernent

>

Cc-139 4. I'/Oi O .190H-2 3. 030 t 0. 023E- 2 1.Ib Anroerne n t.
4.0bo10.200E-2 1.11 A g re erne n t. -

lin-203 6.06010.310H-2 b 'lld f o.0GGE--2 1.lb Agreernen t -

G.40010.200E~2 1.12 Anroernon t,

Bri- 113 0.3G010.3bOE-2 '/ . 62310. 0 bO K- 2 1 tr/ Ant cernen t, !

8.bb0t0,2005 2 1.09 An roernen t.

Co-> l 3'/ G.420!O.1'/0M 2 b..OGb10.033K P 1.09 Alt,reeme n t,
G.40010.230H-2 1,10 Agreernent

,

,

Y-HU 1.380J0.040H--1 1. 2f r/ 6 0. 00HK - 1 1. 0'/ Antcement.
1.380tO.040E-1 1. 0'/ An rectnen t.

;

Co-60 */.00030.1HOK-2 U.4'/3'O.000H-2 1.08 Ag reement.,
'

O.93010.210H 2 1. O'/ Agreement ;

.

?

h

I.

! *

,

F

|

|

. -
. .- ,- _ .- - _ .- _ _ _. _ _ .,-._- _ . . - . _ . . . . -



_. ._m.._ - _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ . _ . _ - _ _ ~ _ _ . _ _ . _ . _ _ _ . ,

l
A.

.

!

.

w

.

ATfACilMKRI. it ;) !

!
r

Uc Ni(C-. GEUCO. Churnoa.L_ Cur tridno lit tutdurd .( 04110r 10R)
'

( U t,anda rd 1 zed : O ft: O O , Citi' , Apri1 1b, 1991)- 7,

-7

The ntandard won untilyr.ed l'y t,h e lleentmo un.ing t.hoir Canberra i
I Gerlen-DO and I',erien DO nonlytleni n y n t.ecu s in t hole rodlocherntntry I

count.ing room and tho -inotopin renult.n froro I.he t.wr > nyntenus'n onnlynen !
nro reported-in that, order in the followint! table.

FGH iten alta NHC lienultn FCH/NHC Comparinoit j

Nm:lide 1 uVuumnole) f uCunamplo ) Rntd u Deululun
'

Co -- b'/ 1.lbOfD.03HK-2 1.04bfD.010K-2 1.10 Agreemont,
1.1GOtO.Oh4K-2 1 11 A nrectnen t, t

-Co-139 b.3b010.2b31b!! 4. bP!H 0. OHHK- 3 1.1H Agreernent
4. O l O t o . 2bOK- 3 1.00- Agreemori t,

!

Un -113 0.030tO.312K-3 U.213tO.16fik-3 1. O*/ Ag reernen t. [
6.1 '/O t O . 29 4 K - 3 0.99 Altreernont,

Un- 13'/ 10.1010.20bH-2 fl,*/2Olu.03DK-2 1.16 Anreomont
9.4bOtO.2'/9K~2 1. Oli An roerne n t. ;

Y- 00 9. OriO t O . 3::!Gli 3 0.21340.231M 3 1.10 An roerne n t.
11. "/ 0010. 299 K - 3 1. O'/ Agreemont !

:

Co OO H.4tlOtO 244K-2 H.3311tu.043K-2 1.14 Agreement, t
+

9.10 0.lO.2b 11F 2 1.10- An roernen t,
r

|

;

I

T

f

I

f- i
1

,.

,
.

' I

i

!-

i

l
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4. FPU TEl% '! C!nrcual Uctrt ridne ULcan!'trd l' C O'/ A !": )
( lit a rid a rtI I ;',t >t i : 1I;O(>, ' ' IT , danualy I .1 9 9 ) )

The otondard wan nualyr.ed t'y the l ieernme uning t.he i r Canbe r ro
Serien-HO and Serle IH) ana1yIira1 nynIemn in their r nii i t ich<:m ) n t. y
enunt .i nn room ami t.be i nu t.op i c renu l t o i r< m: t he ' t.wo ny nt erno ~ n aunlynen

ate r c}x3rta <{ lo t. h -i t. (>tuh't i si t,l a ? I til l(>w I fli: 1., d i l t t

FC. , Roeu1 t n Nid: H"no i t.n IC:/NRC C< >mpt t i ni m
llue. { )J.l<. (ul'l/c:nop.le) ( tit ? i /; u ant il < > ) Hat 10 ly eiui<ut

_

Uo b'/ " '/9 0 t0 = 0 9 0 h '' " . b91 $ 0 O luh ' 1.0H A n re e f oo n t,

'> l!O U J O . ):!O K '' 1 . 0 11 A l', t t t ' n u ! 11.

C' 1:49 4.460tO.?OUR " :1. 9'/ P ' O . 0::'/ h '> 1 I? Ac r eenion t,

4.1HO'O,">OK ? I Ub Anreew nt

lin 'dC'l O.9(iO'O.llPOK ? ! > . H l il ' O . O'l l K " l ':0 Anret nient,-

ti. b b O ) 0 ,:1:iO K 1 1;) A ' r r e rne n 1,I.

So- 11:1 H.9bO'O.f/OK " M.'AOiO.ObHM " l OH A n re e rne ri t.
H.'LO'O,f/OE P 1.I60 A grennieni,

Cn 1:r/ fi. 9:lu ' O .lH O K ? fi . 210 t O . 0:r/ K " 1 11 An ecenie n t
fi . 4 DU + 0,190K '' 1 . O '1 Agree nu nt.

Y -- H H 1. 4'/ O ' O . 0 4 0 K 1 1 :P34 ' U . OOMM i 1.09 A n re e rae n t.
I 400io.040K 1 1.0.1 A n re e nie n t.

(30 tiO 'l . d 4(II O . Ilf 0h 5' (3, '/ fill I () , ()4 { M 2 I I() A (',1 t r e P H W ; t a t ,

'/ ,1 :iO ' U . 'UO h ? I .(15 Agree men t.

I

._ _-__ _ _ _ _--- _-_-- - _ -_--__-_ _ __-_ _-___ ______ _ _ _____ _ ____.
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b. Want,e. Muuld jlaldjng Tank. "W lloro1 J e
( Garupled : 13:b3, Cirr, Aprli 10, 19H9)

:

Tho uninp.le wan non lyzed by 1.hu .I l ocoru o un i ng t.he i r Cantinrra !

Gorlen~HO and Serien~DO annlyt,1 cal nynt emo A rt 1,ho i r radi ochemint.ry 1

count,J un room and t.hu l oo t,op l e renull.-n I: rom the t.wo nyct,emn'n annlynen
are re po r t ed .i n t.h a t, o rtle r in t.he foilowing t,abin.

FCH Jiornd t.n NRC Hooult,n FCH/NRC C o m p'i r i n o n (
Ntic.1ide luul/ml) ( UC1/rni) Ha t,.te Ducluluu ;

!

.Mn-b4 3.140tO.110E-S 3.16110.ObHH=b 0;DU Anreement.
3.IlO!O.1.10E-b O.9H Anrontuetti, -'

Co-bH 2.10010.00010 4 ".102tO.011K-4 .1. 00. An reerne n t,
2.000tO.000K-4 0.00 Agreemorit,.

Co.60 1.'/4 0.! O .O*/OK r b 1.90M O. 04bM-b O.01 An reeme n t,
1.T/OtO.OHOH b U.93 Agenemont.

t

Cb =_l 2b l.bbOfO,320N-b 2. 020 lO. 03 98-- b O . */ O U } nOf f'UUmen tt
1.'/b0tO.22OH-b O.HG Anenernon1,

1--131 2.23011.020K-6 3.Gb410.03bM--O O.01 An cuerun ni,
3. 3b0.10. 69016- 6 0 ,, H P Anecement.

Cn-134 4.200.10.110h-4 4.lbb10,010104 1.03 Ag reernen t, '

'

4. 2'/0 f 0.130K -4 1.03 Agreement.

i Cn - ) 3'/ '/ .10010.1 DOK-- 4 'I . 20'/ I O . 020 K 4 I 00 A nrentoo n t.-

'/.2OOtO.2GOK 4 1.00 Anrenmo n t, ;

-I

!

i

s

!

,

I

I

|

>

L
|
1

l

l
i

l_ -._._ _.- _.___,_ .-__ ______._.....~.~ _,-._._,__,.._i
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AT[[p '| !M l'h] I' I"

6. le nutor 0 1.uit h h imi t -
( ;c aip i". l : l '/ lb, ipr, Aprii in 191 >

nitut ),- w ui nna ! ym ni !q the- Iiiutu.u- u n i to' t he i t 4 i s ol.o r r aTim i

F., r i s y t ski ru g) ;o r i o n Hij tu ni! f t i, il evnt, e in t.he i r r"ni s i" hero i r I ry

J siulit.ity- rn o +ru citnj !.lo' tr-it<>l't(- f f >t su l l :t I f e l's tiv- tvi 71yt:ta:ui'i ' ll .ih.i l y: m f1
< ira- t" luirtill In t.h t t i. < > r r if r i li i he - i tf l I S i nn t >ttil t-

IT'. ID nu l t ti 1110 : 10 n u i t .1 l< t " 4 /ill M ! ir i ntin>

(ii ic'< ') Hit,)<> 14 v.ini'.'llflue 1.i s h - ( o' ' i /< ') i'

Ar 11 q . 0;>O i 0. 9tel{ a 1 I l'. ! ' t i . I J'/ i: a o.:-r/ A, .t cemon t

1, ' 'l u ) t I 1, ' ' Q )) , ;i 1 ti i AMr ero-nt

K r l,bm 1 atiO I O OBOE 1 11b i U 411 |W '' O H1 AMirt nie n t,'
-

1 3h0'O.Uh0E O.93 A preena*nt.'

K r O'/ ,til,H8'('.I ll)h '' . (f |W O.IM' O M r (" *DH til,'* '

|' di, f() f () ,,1 11 Ils - i1. Ii'l h | ?. ( ( 9 D H ' r11-,''

M r hit 3,300 t t i . Wlu E a < u .( Gi! 1: l.00 /u t r c omo n t.'

|1 li t(t i ll. ';91F () !81 h M r t t 't ii f il.

Xf' l|i.'i , 4 .'/(\(ll(1 ,il' K !h o'4 ft. A l s'i i f > .!I/()h l 4 ) . I t'/ h |11 , + 0H'Itt.n

=-1, I! n)* O . O G(!E :) li 7/ h e t < ,:no n t.

Xn 1;ili 1 M!!O ' O . (1/O h 1 1.tL/ It(> . tiObh 1 1 1 :' /u'rei nu ot,

1 tD>to.100h 1 1.01 he reens e n t

Xt- l|lhet i t . ' '(il l ' ( ) . .' l l ( l h !!,d 1 10(), l ! f[ h I' () , llH 8 M ref :du 'n t,'

'/ , O'/O ' O , ; U >i ! N ' ' i).1 01 A ntv + tm lit,
.

Xf- 13h I l|(O l (), l(H)E l l l*Il'() UU ',h I L ) ,1 !! ! A J ', r' f : fne l 61.

1. (Hiti t i s ht f uh 1 1.Oh A M e r e me n t,-

b. 1:m i 14(l'!) ,f>/i m i 1 1 :i/ ' t i . ( 5 /:!I; 1 1.t)n Art.r e erm -n t.
ti !H ui e n t o'(sis 1 () !sti A nrr, nu ot

I
I

. . . .
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'

I

j '/ . Ik/ou t.or.O*uloot .hj quld Unniple
j (!;nnp l ed : l'/ : l b , C 171' , Apr i 1 10, 1191).

!
" I

Tlin ($ttDif * I f ? W!!!) ttflu j y;'t'd I?y t hi! I i(*f y fit'e L fil rin [.llet } l' ( .'u l tl k ? r ril |

| Her len HO terul Ger ien -Un 4 nit ly t. lea . u t,enu) in Lb.t i r rod l oc tu ant i n t.ry<

count.i ty; rooni nrul t.ho i no t.n p l e tcoult.n frons t. h e 1.wo nyntrnu1 ~ ti n r ui l y r.e t s3 i

are r e po r t.od i n ttuit, order in t, h e followiry; t.ohle.

1
t liCU hent1.1 f.n NRC l(etttiI lo liCli/Ilid I?onij > t r i tinti -

INWU1lde iUCl/InU ( uCl/nll) 1(ttt lo 1.50010 j ort

i 1-131 4.300to.340K 3 3.h'/hiO.lobN 3 .1 19 A # : r oenie n t.
3.040'O.?20E-3 0.99 A n rennio n t.;,

; 1 - l 'l2 3.tr/OJ 0.MHOM ? !i HPtiiO.OP9K P O.GM 11.1 rian roe nie n t.
'

b.320tO.250K ? O.91. An ro ernen t.,

'

I-133 3.020t0,13OK M 3.6HbfO.01hh ? 1.04 Anrentne n t.'

3.91010.ISOK 2 1.00 Ag re eme rit.
:
a

. } -- l ad 9.4'[bfO.NbOb'Y | N3b ! O ONdh- 9 0.Uh b nreelne n I.
| H.900t0.310R P. 1.00 Anrectne n t.-

I - 1:lb O . '/'/ O i O . 24 0 K - ? 6.b'/H'O.OhGM 2 1.03 A n reenie n t.
6.bbOf0.240h-2 1.00 An rectnen t.

, co-134 3.osO,0.3OOm a 3. OOn ,0. Onn m 3 0.o3 A n ree n,e n i. .

3. SHOT 0.2GOK-3 0.92 Anrecrue n t. p
l'

?

| Cn 13'/ b.11010.2HOK 3 4.GO4fD.102h 3 1 11 A g re enie n t.
4.910tO.4h0E 3 1. O'/ A nre r ran n t. ,

Cn 13H 1.200tO,Oh0K I 1 300IO.O1bK 1 O . D'/ A g re erne n t> t
f 1. 210 i o . ObOK - I a.Ub Ane eernen t. I
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CfdTKid A Ful( COMi'AldNG MI 10CllEMISTi(Y ANAL,YTICAL MMAUUIEMEf 4TU

f

The following nr1: t he c r ). t.c r i n uned in conipor i ng 1. h n re s so .f i n i s t < :ipo tii l i ty
Lent.m innt ve r i f J - i t 1. t n i nien n u rcrm n t o Tb" o r i t.ori n a r e horu:d on on
erapirieni relatlunnhip entoblinhed t hrough prior exswrience and t.h i n
pr opennt' n nr ytlent reqntre& nto,

in 1.hono criterin, tim j nd gero"n t, l i mi t.n vnry in re i n t,l o n to Ihe compa r i n< >n

of the rooolution.

linnolution L

| NRC Ul4CEl(TA1 NTY

,
blCiWSKE val)JH

NRC VAIUK

Comporinnnn ore mudo by 11 rot. de t.o rmi n i ng t=he conolution and then
rondinn nerono the nomo Ikno to the correapondInn rat 10. The Ioilowinn
t,nb l e ahown the accept anco valuen.
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4 7 0.50 P.uO
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>200 O.It's ! IH
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; The above e r it.c r i n O rtt a pp l l e<l I.O the !ollOWinM of ui l ynen :

1 ()) Gomwt Spect rnmet ry
{

( (2) Tr i t i uru in 1Iqutd namplen

(3) Iod1ne or ado rbern

(d) og $ f' 41|1(I on $f* (|f ' LC rfD I llJil $ Ofl!I1
#

(b) Gror;n ibin where nanip i o n a re c o u n t.ed on t.h' nione d a t,e union t.ho

norne roterence nuo1itle
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