Wolf Creek Generating Station

Docket No: 50-482
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SEMIANNUAL RADIOACTIVE EFFLUENT RELFASE REPORT
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Reporting Period: January 1, 1988, through June 38, 1988
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INTRODUCT ION




Year 1988
REPORT OF RADIOACTIVE EFFLUENTS: LIQUID
Unit Quarter Quarter
1 2

A, Fission and Activation Products
1, Total Release (not including tritium, gases, alpha) Ci 1,24E-01 6.,04E-02
2, Average diluted cuncentration during period uCi /ml 5.05E-08 3,23E-08
3. Percent of Applicable Limit 2 2.48e+00 V| 1, 218400
r_gg Tritium
1, Total Release Ci 3,80E+01 1.66E+02
2, Average diluted concentration during period uCi/ml 1,77E-25 9.44E-05
3, Percent of Applicable Limit v 5,908-01'%)| 3,158+00
C. Dissolved and Entrained Gases
l, Total Release Ci 2,62E-01 6,09E-01
| 2, _Average diluted concentration during period uCi/ml 1,51E-07 3,68E-07
3. _Percent of Applicable Limit % 7.556-02'3| 1,84g-01
D. Gross Alpha Radicactivity
l, Total Release Ci 0,00E+20 @.00E+02
E., Volume of waste released liters 2, 40E+06 1,57E+86
F, Volume of dilution water used liters 7.61E+09 6,93E+09

1, The applicable limit for the Wolf Creek Generating Station is five (5) curies per year.
The value printed here is derived by dividing the total release curies by 5 curies and then
maltiplying the result by 109,

2. This value is derived by the following formula:
% applicable limit = %age diluted concentration) (190
, Appendix B, Table

3, This value is derived by the following formula:
% applicable limit = Average diluted concentration) (109
(28-5 from Technical Specification 3,11.1.1)
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LIQUID EFFLUENTS

Year 1988

Continuous Mode Batch Mode

|~ NUCLIDES uarter Quarter Quarter Quarter

RELEASFD Unit 1 2 1 2
H-3 Ci 3,00E+020 @.00E+30 3.80E+01 1.66E+02
Cr-51 Ci 3.,009E+00 ?,00E+00 7.65E-83 9.93E-04
Mn~54 Ci 3,03c+0@ 3,00E+00 5,09E-03 3,87E-03
Fe=55 Ci d.,00E+30 @.00E+@23 4,44E-03 1,42E-02
Fe-59 Ci 23.07E+00 @.,00E+00 3,98E-93 3.02E-04
Co-58 Ci 3.00E+30 @.00E+20 5,14E-02 1,22E-02
Co-60 Ci 0.00E+20 @,00E+09 2,82F-02 1,98E-02
Zn-65 Ci 3,00E+d0 3,00E+20 3.47E-04 2.30E+30
Rb-88 _Ci 0.00E+020 0.00E+90 9.13E-24 3,00E+00
Sr-89 Ci @.,00E+20 3.00E+00 6,19E-04 1.98E-23
Sr-92 Ci 3.09E+00 2,00E+30 1,25E-04 3+ 15E-85
Zr-95 Ci @, 0VE+29 ¢.,00E+00 1,08E-@3 7,22E-04
Nb=95 Ci 3,00E+00 9.00E+00 3,05E-03 1,80E-83
Mo-99 Ci 3.00E+09 3.,00E+00 1,97E-93 3,82E-05
Te-99M Ci ?,00E+20 d,00E+@0 @,00E+29 1,42E-06
Ag-110M Ci @, 00E+J0 @, 00E+29 2.76E-83 5.,13E-04
I-131 Ci @,00E+30 @, 00E+@0 2,09E-04 2,89E-04
1-134 Ci 3,00E+80 3,00E+00 Q,80(E+00 3.67E-026
Cs~134 Ci 9.,00E+00 @,008+ 00 L, #6E-04 2,53E-04
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LIQUID EFFLUENTS

Year 1988

Continuous Mode Batch Mode

[ NUCL DES Quarter Quarter Quarter Quarter
RELEASED Unit 1 2 1 2
Cs=-137 Ci @.00E+00 @,00E+00 1.11E-24 7,49E-04
Cs~138 Ci 3,00E+00 2,00E+00 3. 25E-04 3,00E+00
La-140 Ci 3,00E+00 3.00E+00 2,00E+00 1,59E-05
Ce-141 Ci 3, 00E+00 3,00E+00 1,02E-04 <7,85E-04
Ce-144 Ci 3,00E+00 3,00E+00 1,36E-03 1.03E-04
Kr=-85M Ci @,00E+@0 3,00E+00 2,28E-04 3. G0E+00
Kr-85 Ci 3,00E+00 d,00E+00 1.06E-01 d,00E-09
Kr-88 Ci 3, 00E+00 3,00E+00 5.47E-05 3,00E+00
Xe-131M Ci J,00E+00 3, AOE+00 4.45E-03 1,01E-@2
Xe-133M Ci 3,00E+0¢ 3, G0E+00 1,22E-83 4,00E-0@3
Xe-133 Ci 3.,00E+00 3, 30E+20 1,42E-01 5,94E-01
Xe-135M Ci 3,00E+00 @. JE+00 1,62E-@3 0,00E+00
Xe-135 Ci 3., 00E+0 a,d0E+00 6,51E-03 4,28E-04
Ar-41 Ci Q,009E+00 2,00E+40 1,40E-04 9,00E+80¢
Sr-9¢ Ci d,30E+00 0,30E+00 7,28E-06 2,32E~85
Co=57 Ci d,00E+00 J,00E+00 3,27E~04 1,50E-04
Hf-181 Ci 3, 00E+0Q @,00E+@0 1,39E-04 9,46E-05
Sn=117M Ci 3, 00E+00 3,00E+08 5, 38E~-06 3,00E+00
Sn=-113 Ci 3,00E+22 3.00E+00 1,33E-03 2,41E-04
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vear __ 1988
LIQUID CUMULATIVE DOSE SUMMARY
TABLE 1
00N TECHNICAL -
CALCULATED SPECIFICATION % OF
POSF, LIMIT LIMIT
UNIT 1, QUARTER 1 OF 1988 N e sy
TOTAL DOSE (MREM) FOR BONE 1.656-03 5. 008+30 3.308-02
TOTAL DOSE (MREM) FOR LIVER 6.95E-03 5. 9AE+82 1.39E-01
TOTAL DOSE (MREM) FOR TOTAL BODY 6.318-03 1.5@8+00 4.218-01
TOTAL DOSE (MREM) POR THYROID 4.79E-83 5. 00E+00 9.58E-02
TOTAL DOSE (MR:M) POR KIDNEY 5. 39E-03 5. @0E+d9 1.928-01
TOTAL DOSE (MREM) FOR LUNG 4.458-23 5. 008+09 8. 99E-02
TOTAL DOSE (MREM) POR GI-LLI 5.81E-02 5. 0aE+00 1. 36E+00
UNIT 1, QUARTER 2 OF 1988
"OTAL DOSE (MREM) POR BONE 5, 31E-03 5. 00E+20 1.06E-01
TOTAL DOSE (MREM) FOR LIVER 2. 06E-02 5. 00E+30 4.128-01
TOTAL DOSE (MREM) FOR TOTAL BODY 1,88E-02 1. 50E+30 1. 25E+@9
TOTAL DOSE (MREM) FOR THYROID 1. $6E-02 5. 00E+30 2.928-01
TOTAL NOSE (MREM) FOR KIDNEY 1.61E-02 5. 00E+00 3.228-01
TOTAL DOSE (MREM) FOR LUNG 1.476-02 5. 00R+20 2. 948-d1
TOTAL DOSE (MREM) FOR GI-LLI 4.240-02 5. 30E+00 3. 48E-01
UNIT 1, TOTALS FOR 1988
TOTAL DOSE (MREM) FOR BONE 6.96E-03 1. 00E+a1 6.968-02
TOTAL DOSE (MREM) FOR LIVER 2.76E-02 1. 80E+01 2. 76E-01
TOTAL DOSE (MREM) POR TOTAL BODY 2.518-02 3. 00E+09 8.37E-01
TOTAL DOSE (MREM) FOR THYROID 1,94E-02 1. 90E+01 1. 94E-01
TOTAL DOSE (MREM) FOR KIDNEY 2.128-02 1. A0E+d1 2.128-01
TOTAL DOSE (MREM) FOR LUNG 1.92E-02 1. GOE+AL 1.92E-81
TOTAL DOSE (MREM) FOR GI-LLI 1.11E-01 1. 08E+01 1.11E+09

1

Based on Technical

organ is less than or equal to 5 mrem per quarter and 1@ mrem per year.

Specification 3.11,1.2 which restricts dose to the whole body to less

than or equal to 1,5 mrem per quarter and 3,0 mrem per year, Dose restriction to any
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Year 1988
LIQUID CUMULATIVE DOSE SUMMARY

TABLE 2
A, Fission & Activation Products Quarter 1 Quarter 2 Total
(not including H-3,

l, Total Release - gases, alpha) Ci 1,24E-01 | 6,04E-02 | 1,84E-01
2. Maximum Organ Dose (mrem) 6.38E-02 | 2,83E-02 | 9,21E-02
3, Organ Dose Limit (mrem) 5,00E+00 | 5,00E+00 | 1,00E+01
4, % of Limit 1,28E+00 | 5,66E-01 | 9,21E-0]
B, Tritium

1, Total Release Ci 3. 90E+01 | 1.66E+082 | 2,04E+02
2, Maximum Organ Dose (mrem) 4,26E-03 | 1,41E-02 | 1.84E-082
3, Organ Dose Limit (mrem) 5.00E+00 | 5.00E+90 | 1.00E+01
4, 1% of Limit 8,52E-02 | 2.82E-01 | 1,84E-01

This table is included to show the correlation between curies released and the associated

calculated maximum organ dose, Wolf Creek ODCM methodology is used to calculate the maximum
organ dose which assumes that an individual drinks the water and eats fish from the discharge
point, Technical Specification 3,11,1.2 organ dose limits are used.



REPORT OF RADIOACTIVE EFFLUENTS: AIRBORNE

1988

Quarter Quarter
Unit 1 2

A, Fission & Activation Gases
l, Total Release Ci 4.44E+02 1.06E+02
2, Average release rate for period uCi /sec 2,29E+02 1,08E+02
3, Percent of Techiical Specification Limits % 2,26E-01 1.23E-01
B, Iodines
l, Total Iodine-13. Ci 4,04E-06 3,00E+00
2, Avarage release rate for period uCi/sec 5,14E-07 3,00E+00
3, Percent of Technical Specification Limits 3 4,04E-04 2,00E+0¢
C. Particu.ates
1, Particulates with half-lives > 8 days Ci 3.18E-06 3.00E+90
2, Average release rate for period uCi/sec 4.,04E-037 2,00E+00
3, Percent of Technical Specification Limits + 2,24E-05 0,00E+30
4, Gross Alpha radiocactivity Ci g.00E+00 8,05E-088
D, Tritium
l, Total Release Ci 1,51E+01 9,62E+01
2., Average release rate for period uCi/sec 1.,97E+00 1,33E+01
3, Percent of Technical Specification Limits t 1.44E-01 9.158-01

t of Technical Specification Limit = (Quarterly Total Gamma Airdose) (189)

T mrad

% of Technical Specification Limit = (Total Curies of lodine-131) (109)

1 curie

The percent of Technical Specification Limits for fission and activation gases is calculated
using the following methodology:

The percent of Technical Specification Limits for Iodine is calculated using the following
methodology:
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The percent of Technical Specification Limits for particulates is calculated using the
following methodology:

% of Technical Specification Limit = (Highest Organ Dose due to Particulates) (100)
2 mrem

The percent of Technical Specification Limits for tritium is calculated using the following
methodology:

% of Technical Specification Limit = (Highest Organ Do.;:::‘ to H-3) (109

This type of methodology is used since the Wolf Creek Technical Specifications tie releases to
doses rather than Curie release rates,

Page 8 of 22



Year 1988
GASEOUS EFFLUENTS
Continuous Mode Batch Mode
NUCLIDES Quarter Quarter Quarter Quarter
RELEASED Unit 1 2 1 2
1, Fission and Activation Gases
Ar-41 Ci @, 00E+00 4,33E-01 5,76E-02 3.51E-01
Kr-85 Ci 0, 00E+00 3, 00E+00 9,00E+00 1,57E-01
Kr-85M Ci 3,00E+00 7.56E-01 0.00E+00 9, 30E-03
Kr-87 Ci 2,00E+00 a,00E+00 d,00E+00 0,00E+080
Kr-88 Ci @, 00E+00 1.09E+00 9,00E+00 8,28E-03
Xe-131M Ci 3,00E+00 3,008+00 3.71E+00 2, 39E-01
Xe-133 Ci 7,80E+0@1 7, 719E+01 3,51E+02 1,63E+01
Xe-133M Ci 2, 00E+09 3,00E+00 5,52E+00 1,24E-01
Xe-135 Ci 1,39E-01 8.62E+00 3,31E+00 8,80E-02
Xe-135M Ci 3, 00E+00 d,00E+00 2,00E+00 @, 09E+00
Xe-138 Ci @,00E+Q0 d,00E+00 d,00E+0@ d,00E+00
Total Ci 8,02E+01 3,88E+01 3,64E+02 1,73E+01
2. Halogens (Gaseous)
[-131 Ci 4,04E-06 <2,59E-04 <l,12E-05 <2,68E-07
1-133 Ci <2,46E-¢ <2,59E-02 <1,12E-93 <2,ABE-@5
1-135 Ci 3,00E+0v 2,00E+00 @.00E+30 @.00E+30
Br-82 Ci @,00E+00 @,00E+00 @, 00E+20 @,00E+00
Total Ci 4,04E-06 3,00E+20 @,00E+00 @.00E+99
Note: [ess than values are calculated using the lower limit of detection

(LLD) values obtained at Wolf Creek Generating Station multiplied by
the volume of air discharged during the respective quarter,
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Year 1988

(LLD) values obtained at Wolf Creek Gererating Station multiplied by

[~ NUCLIDES
RELEASED
3, Particul
Co=-58 3,1C0E-06 <2,59E-03 <l,12E-04 <2,68E-06
H=3 1,50E+01 9,60E+01 1, 10E-01 2,04E-01
Co=-60 <2,46E-03 <2,59E-083 <1,12E-04 <2,68E~06
Mn-54 Ci <2,46E-03 <2,59E-03 <1,12E-04 <2,68E-06
Fe=59 Ci £2.46K-03 <2,59E-83 <1,12E-04 <2,68E-26
Zn=65 Ci <2,46E-03 <2.59E-03 <1,12E-04 <2,68E-06
Mo-99 C1 <2,46E-03 <2,59E-33 <1.,12E-04 <2,68E-036
Cs~-134 Ci <2.46E-03 <2.59E-03 <1,128-04 <2,68E-26
Cs-137 Ci <2,46E-03 <2,59E-03 <l.12E-94 <2.68E-36
Ce-141 Ci <2.,46E-03 <2,59E-03 <l,12E-04 <2,68E-06
Ce~144 i <2,46E-03 <2,59E-93 <1l.,12E-04 <2,68E~06
Sr-89 Ci <2,46E~03 <2,59E-03 <l.12E-94 <2,68E~-36
3r-99 Ci <2.46E-03 <2,59E-03 <1,12E-04 <2.68E-36
Gross Alpha Ci <2.46E-03 8,056£-08 <l,128-94 <2,68E~-36
Wote: Leas than values are caleulated using the lower 1Imit of Hetection

the volume of air discharged during the respective quarter,

Note: On two occasions small quantities of gross alpha were indicated on

the unit vent particulate filters.

fumes contributed to these positive indications,

It is beleived that paint
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Year 1988

GASEOUS CUMULATIVE DOSE SUMMARY

Table 1
mmxcu.I
SPECIFICATION % OF

QUARTER 1 OF 1988 LIMIT LIMIT
DOSE FROM RADIOIODINES, PARTICULATES, AND TRITIUM AT CONTRULLING LOCATION:
TOTAL DOSE (MREM) FOR BONE 7.69E-86 7.50E+00 1.03E-04
TOTAL DOLE (MREM) FOR LIVER 1,38E-02 7.50E+00 1.44E-01
TOTAL DOSE (MREM) FOR TOTAL BODY 1.08E-32 7.50E+08@ 1.44E-21
TOTAL DOSE (MREM) FOR THYROID 1.31E-02 7.50E+00 1,75E-01
TOTAL DOSE (MREM) FOR KIDNEY 1.08E-02 7.50E+00 1.44E-01
TOTAL DOSE (MREM) FOR LUNG 1.08E-02 7.50E+00 1.44E-01
TOTAL DOSE (MREM) FOR GI-LLI 1.098E-02 7.50E+00 1.44E-01

QUARTER 2 OF 1988
DOSE FROM RADIOIODINES, PARTICULATES, AND TRITIUM AT CONTROLLING LOCATION:
TOTAL DOSE (MREM) FOR BONE @.00E+30 7.50E+00 0.00E+00
TOTAL DOSE (MREM) FOR LIVER 6,86E-02 7,50E+00 9,.15E-@1
TOTAL DOSE (MREM) FOR TOTAL BODY 6,86E-02 7.50E+00 9,15e-81
TOTAL DOSE (MREM) FOR THYROID 6.86F-02 7.50E+08¢ 9,15e-01
TOTAL DOSE (MREM) FOR KIDNEY 6.86E-02 7.50E+00 9,15e-81
TOTAL DOSE (MREM) FOR LUNG 6,86E-82 7.50E+90 9.15e-01
TOTAL DOSE (MREM) FOR GI=LLI 6,86E-02 7.50E+00 9.15E-01

TOTALS FOR 1988
DOSE FRCM RADIOIODINES, PARTICULATES, AND TRITIUM AT CONTROLLING LOCATION:
TOTAL DOSE (MREM) FOR BONE 7,69E-06 1.50E+01 5.13E-85
TOTAL DOSE (MREM) FOR LIVER 7.94E-02 1.50E+01 5.29E-01
TOTAL DOSE (MREM) FOR TOTAL BODY 7.94E-32 1.50E+@1 5.29E-@1
TOTAL DOSE (MREM) FOR THYROID 8.,17E-02 1.50E+01 5.45E-01
TOTAL DOSE (MREM) FOR KIDNEY 7.94E-02 1. S0E+@1 5.29E-01
TOTAL DOSE (MREM) FOR LOUNG 7.94E-82 1. 50E+01 5.29E-01
TOTAL DOSE (MRFM) FOR GI-LLI 7.94E-02 .« SPE+B] 5.29E~01

1. Based on Wolf Creek Technical Specification 3,11.2.3 which restricts dose during any
calender quarter to less than or equal to 7.5 rarem to ary organ and during any
calender year to less than or equal to 15 mrem to any organ,
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Year 1988
GASEOUS CUMULATIVE DOSE SUMMARY
TABLE 2
A, Fission & Activation Gases  Quarter 1  Quarter 2 Total
1, Total Release (Ci) 4.44E+02 I 1, @6E+02 5, 50E+02
2, Total Gamma Airdose (mrad) 1,13E-02 6,16E-03 1.75E-02
3, Gamma Airdose Limit (mrad) 5,00E+20 5,00E+30 1,00E+01
4, % of Limit 2,26E-01 1,23E-01 1,75E-01
B, Particulates
1, Total Particulates (Ci) 3,18E-@6 3,00E+00 3, 18E-06
2, Maximum Organ Dose (mrem) 1,68E-06 3,00E-00 1.68E-06 .
3, Organ Dose Limit (mrem) 7,50E+30 7,50E+00 1.50E+01
4, % of Limit 2,24E-35 2,00E+029 1,128-05
C. Tritium
l, Total Release (Ci) 1,51E+81 9,62E+81 1,11E+02
2. Maximum Organ Dose (mrem) 1,08E-32 6,86E-02 7.94E~-32
3, Organ Dose Limit (mrem) 7.50E+03 7.50E+00 1.50E+81
4, % of Limit 1,44E-01 9,15E-01 5,29E~01
D, lodine
1, Total 1-131 (Ci) 4,04E-06 J,00E+00 4,04E-06
2, Maximum Organ Dose (mrem) 2,31E-@3 3,00E+00 2,31E-03
3, Organ Dose Limit (mrem) 7,50E+00 7, 5QE+89 1,50E+01
4, % of Limit 3,088-02 | 0,008400 1, 54802

1 these values differ from the "Report of Radicactive Effluents: Airborme" table since this
value is based on dose and not one (1) curie,

This table is included to show the correlativn between curies released and the associated
calculated maximum organ dose, The maximum organ dose is calculated using Wolf Creek ODCM
methodology which assumes that an individual actually resides at the release point, Technical
Specification 3,11.2.3 organ dose limits are used,
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SECTION II
Supplemental Information

Facility: Wolf Creek Generating Station License Number: NPF-42

1. Regulatory Limits
A, For liquid waste effluents

A.1 The concentration of radiocactive material released in liquid
effluents to UNRESTRICTED AREAS shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B, Table
11, Column 2, for radiomuclides other than dissolved or
entrained noble gases., For dissolved or entrained nglo
gases, the concentration shall be limited to 2 x 10
microCurie/ml total activity.

A.2 The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released, from each
unit, tc UNRESTRICTED AREAS shall be limited:

a. During any calendar quarter to less than or equal to
1.5 mrems to the whole body and to less than or equal
to 5 mrems to any organ, and

b, During any calendar year to less than or equal to 3
mrems to the whole body and to less than or equal to
10 mrems to any organ.

B. For gaseous waste effluents

B.1 The dose rate due to radioactive materials releasud in gaseous
effluents from the site to areas at and beyond the SITE
BOUNDARY shall be limited to the following:

a, For noble gases: [ess than or equal to 500 mrems/yr
to the whole body and less than or equal to 3009
mrems/yr to the skin, and

b, PFor Iodine-131 and 133, for tritium, and for all
radionuclides in particulate form with half-lives
greater than 8 days: Less than or equal to 1500
mrems/yr to any organ,

B.2 The air dose due to noble gases released in gaseous effluents,
from each unit, to areas at and beyond the SITE BOUNDARY shall
be limited to the following:

a. During any calendar quarter: Less than or equal to 5
mrads for gamna radiation and less than or equal to 10
mrads for beta radiation, and

be During any calendar yea: Less than or equal to 10
mrads for gamma radiation and less than or ejual to 20
mrads for beta radiation,

B.3 The dose from lodine-131 and 133, tritium, and all radionuclides
in particulate form with half-lives greater than 8 days in
gaseous effluents released, from each unit, to areas at and
beyond the SITE BOUNDARY shall be limited to the following:
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2,

3.

4.

Maximum Permissible Concentrations

Water - covered in section 1l,A,

a. During any calendar quarter:
7.5 mrems to any organ, and

b, During any calendar year:
mrems to any organ,

Air - coverad in section 1.B.

Less than or equal to
.+88 than or equal to 15

Average energy of fission and activation gaseous effluents is not
applicable.

Measurements and Approximations of Total Radiocactivity

A, Liquid Effluents
LIQUID RELFASE SAMPLING METHOD OF TYPE OF ACTIVITY
TYPE FREQUENCY ANALYSIS ANALYSIS
1. Batch Waste P.H.A, Principal Gamma
Release P Emmiters
Tanks Each Batch
p.HoAc 1-131
a, Waste
Monitor P Dissolved and
Tank One BatchM P.H.A, Entrained Gases
(Gamma Emitters)
b, Secoudary
Liquid p L.8s H-3
Waste Fach Batch
Monitor G.F.P, Gross Al
Tank ﬂ
P OOSQL. st-‘9‘ s:-”
Each Batch
O.S.L. h-SS

P = prior to each batch
M = monthly

P.H,A, = gamma spectrum pulse height analysis using a High Purity
Cermanium detector,
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L.S. = liquid scintillation

G.F.P, = Gas Flow Proportional counting

0.5.L. = performed by an Offsite Laboratory

There were no continuous radioactive waste effluents for this

reporting period,

B, Gaseous Waste Effluents

SAMPLING METHOD OF TYPE OF
GASEOUS, RELEASE TYPE | FREQUENCY ANALYSIS ACTIVITY ANALYSIS
P
Each Tank P.H.A. Principal Gamma
Waste Gas Decay Tank | Grab Sample Emitters
1 W
Containment Purge or | Each Purye P.H.A, Emitters
Vent Grab Sample er
.fd LQSO H'3 OXi“ |
Principal &!_ﬁii
Unit Vent M P,H,A, Emitters
Grab Sample ([Gas Bubbler
and L.S. H=3 (oxide)
Radwaste Building M P.H.A, Principal Gamma
Vent Grab Sample Emitters
All Release Types as [-131
listed above Continuous P.H.A,
I1-133
H.A,
Continuous Particulate Principal Gamma
le Emitters
Continuous Particulate Gross Alpha
Composite Sample
OCSOL.
Compos ite 5r-89, Sr-9%
Cont i nucus Particulate
Sample

C. A conservative error of +30% has been estimated, This
includes volumetric measurement device, flow measurement
device and analytical errors.
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6.

Batch Releases

There were thirty (38) gaseous batch releases during the report
period, The longest gaseous batch release took 168 hours, the
shortest occurred over a fourty-eight (48) minute interval, The
average release took 18,2 hours with a total gaseous batch release
time of 547 hours.

There were 119 liquid batch releases during the report period, The
longest liquid batch release took 221 minutes while the shortest took
only 38 minutes, The average release time for the liquid batch
releases was 81,2 minutes, Total release time for all 119 liquid
lAatch releases was 161 hours.

Abnormal Releases

a., There were no abnormal liquid or gaseous releases for this
report period,
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1988)
SOLID WASTE SHIPMENTS

A,
fuel)

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated

1. Type of waste Unit 6-month Est. Total
Period Error %
a. Spent resins, filter sludges, mar m
‘ w)_a;EntOt bottoms, etc, Ci 1,27E+03 2,50E+01
. Gﬂ‘pt - e was " > .
‘ contaminated equip. etc, Ci 1,80E-€1 2, 50E+01
C. lrradiated components, mI* | 0.005+00
con%:ol :odlt etc., Ci Q,00:+00 2, 00E+00
. r m 'o!’E‘J’ﬁ
Ci @,00E+00 3,00C+00

m3* = cubic meters

2, Est mate of major nuclide composition (by type of waste)

a, Co-58 % 4,44E+01
Coo6d v L. esevel
ﬂn4§‘ 1? ‘o
Cr=-51 % 2,65E+00

“~Fe-59 I Y3
Nb-95 % 9,87E-01
| ‘ . -
Ni=63 [ 4,66E-01
Te-1310 T 1.6 76
Co=57 % 3,57E-01
T-131 k] i
H-3 % dljou-‘L
T L8~137 3 3
Sr~89 % 1.01E-@1
-1 T rﬁ'vr
Sn-113 3 5, 68E-02
-1 T""’f‘!ﬂ.’“ﬂ"‘
Sr-99 L) 1,69E-04

b, '.'55 ‘ j t“n
o= A f i
Co-60 kY 2, 15E+01
5im :

Co= L) 15!
Fe-50 Al !;'R:
Cy-51 %

14 T ,
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3.

4.

S.

6.

B,

¢. None
d, None
Solid waste Disposition

Number ofjghipunts Mode of Trar .y ation Destination

Tr. ¢ EKM[L
South Carolina
1 Truck Beatty, Nevada
Class of Solid Waste
a, Class A\
bo Class A

c. Not applicable
d. Not applicable

Type of Container
a, LSA (Strong, tight)
b, LSA (Strong, tight)
¢, Not applicable
d. Not applicable

Solidification Agent
a. Not applicable
b, Not applicable
c. Not applicable
d. Not applicable

IRRADIATED FUEL SHIPMENTS (Disposition)

There were no irradiated fuel shipments during this reporting
period,
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1.

SECTION ILf
Aditional Information

Unplanned Releases
There wera no unplanned releases during this report period,

Process Control Program

Revision four (4) to the Wolf Creek Process Control Program (PCP) was
issued on August 27, 1986, This was a general revision and was included
in the Semiannual Radiological Effluent Release Report Number 4,
covering the period from July 1, 1986 through December 3., 1986, There
have been two temporary changes to the PCP since Revision 4 was issued,
The first change was dated December 5, 1986, and was inadvertently
smitted from the Semiannual Radiological Effluent Release Report Number
4, and is therefore being reported herein, The second change to the PCP
discussed in this report is dated March 10, 1988, A complete copy of
the PCP Revision 4 is included with this report as Attachment 1.

The first change to the PCP, dated December 5, 1986, changed section
4.1.2 in its entirety to read "Chem-Nuclear Systems, INC, performance of
resin dewatering will be performed in accordance with an NRC approved
Topical Report, NUS performance of solidification and filter
encapsulation will be performed in accordance with an NRC approved
Process Control Program,"™ This change was implemented to provide a more
accurste representation of vendor prugrams used, The overall
conformance of the solidified waste product to existi ™ criteria is not
reduced by this PCP change., The chance only names the specific vendor
and which function the vendor performs,

The second change to the PCP, datad March 10, 1988, added section 4.2 as
follows:

4.2 WOGS Processing

4.2,1 WCGS waste shail bo processed for shipment in accordance
with NRC, DOT, and state burial requirements,

4,2,2 When solidification, resin dewatering or filter
encapsulat.on is done ny WOGS, it shall be done in accordance
with the latest revision of an NRC approved vendor process
control program or topical report where applicable.

This change was implemented tc include provisions for WCGS personnel to
use vendor approved processes, The change did not reduce the overall
conformance of the solidified product as the sae equipment was used
that a vendor would use, The same acceptance criteria was adhered to
for a finished product,

Page 19 of 22






T

Another plant has made this change, and is currently concentrating
with the HF evaporator up to 25 gpm without boric acid (40-45%
total solids), which is more than double the output from the HB
evaporator at WCGS. This change would therefore allow WCGS to
maximize (by doubling) the amount of concentrated waste loaded
into a 55 gallon drum and at the same time allows WONOC to
optimize the successful boric acid solidification,

This change allows the floor drain tanks and the waste holdup tank
liquid radwaste feed to be processed through a nore suitable
Inconel 629 tubing matorial (which is a superior material in terms
of resistance to pitting and stress corrosion cracking in
environments where a high chloride concentration and low pH exists
for extended periods of time) as compared to Incoloy 825 that is
used in the evaporator packages.

By allowing the HF evaporator .o process what is normally HB feed,
the B evaporator package could then be used interchangeably with
the HE evaporator to concentrate reusable boric aci « This would
provide radwaste operators a greater degree of flexibility within
the Boron Recycle System by having an operable alternate package
for the HE (15gpm) evaporator,

The additional cross-tie is a two inch pipe and valve that
connects the supply side of Boron Recycle System valve V-158 and
the Liquid Radwaste System, downstream of valve V-053, (See
Attachment 2),

because the original design allowed the secondary waste evaporator to
be used to process the water from the floor drain tanks:

d.

T

The madification does not change the predicted releases of
Radioactive materials,

The modif.cation does not change the expected maximum exposures.

The modification does not change the predicted release of
Radioactive materials,

The modification does not change the exposure to plant operating
personnel ,
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5.

6,

Land Use Census

There were no new locations for dose calculations idencified during
this report period,

Radiocactiv. Shipments

There were four shipments of Radioactive radwaste during this report
period, Three shipments were to Barmwell, South Carolina, and one
shipment was to Beatty, Nevada,

Inoperability of Airborne Effluent Monitoring Instrumentation

On July 1, 1988, the Unit Vent System Noble Gas Radiation Monitor,
G RE-218, had been out of service for thirly days. Therefore, the
following information is included in the Semiannual Radiocactive
Effluent Release Report in accordance with Technical Specification
(T/8) 3.3.3,11,

On June 1, 1988, at approximately 0840 CDT, GT RE~21B was removed
fiom service for scheduled maintenance activities, The licensed
operations personnel entered T/5 3,3,3.11, Action Statament b, and
inititated 12 ‘hour grab samples as required for GT RE-21B., On June
2, 1988, the scheduled maintenance activities were completed, but
because GT RE-21B failed its retest, the monitor was not returned to
service,

As a result of the retest failure, troubleshooting activities were
ccnducted on Jure 3, 1988, Diagnostics on GT RE-21B indicated a
programmable read-only memory (PROM) chip failure. A spare set of
PROM chips were installed but indicatid a different PROM chip
failure, Additional troubleshooting was then conducted to verify
that the failure was in the PROM chips, Because additional spare
sets of PROM chips were not available on site, a purchase order was
initiated on Jume 9, 1988, to obtain the PROM chips from the vendor.
The vendor was contacted to expadite the shipment of the replacement
chips needed to restore GT RE-21B to operable status, Followimg
receipt of the PROM chips, maintenance and testing were completed and
GT RE-21% was returned to service on July 8, 1988,
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FIGURE 9 - TEMPORARY PROCEDURE CHANGE FORM

Tracking No. MA

L?{nmon [ | MAJOR SPECIAL SCOPE
PROCEDURE NUMBER AND GCMRRENT REYISION: - Sy ¥
PROCEDURE TITLE: _

REASON FOR CHANGE: MW

CHANGE ﬂ#"‘"‘ /w_m_

SAFETY EVALUATION SCREENING

Does this proccdut:/phangc or revision involve

1) Yes A change to the facility or procedures from
their description in the USAR?

(2) Yes _No__/ A change to a test nr experiment not
described in the USAR?

(3, Yes_~ No A change that affects Nuclear Safety in a
way not previously evaluated in the USAR?

(4) Yes No L//'A change to the Technical Specifications or

a reduction of the aargin of safety as
defined in the Technical Specification?

(S) VYes No s An Environmental Question?

(6) Yes No A Technical Specification Surveillance
Requirement:

(7) VYes No A previously made committment?

If the answer to any one of questions (1) - (S5) is yes, this
Change Form shall be routed to the Supervisor Results Engineering
for a safety/environmental evaluation per ADM @1-022. 1If the
answer to question (6) is yes, this Change Form shall be routed to
the Surveillance Coordinator for evaluation, If the answer to
question (7) is yes, this Change shali be routed to the
Superintendent of Regulatory, Quality and Administrative Services
for evalution, If the answers to above questions are no, the

normal approval p may proceed.
pate M
vate 3o/l

Prepared By

Approval
rvisor
Cal)l Superintendent Date 30 9
PSRC Approval Recommendatjon 4 ate Jese 'J’/
Plant Manager
S—
ADM @07-100
Rev., d
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4.2 NCGS Proocessing

€.2.1 WCGS vaste shall be processed for shipment in
ACCordance wieh NRe, B3?, and state buriay requirements,

€.2.2 When solidification, resin dewatering or filter
encapsulation is done Dy WCGS {t shall be done in accordanca
vith the latest tevision of an NRC aparoved vendo: Process
“Ontrol program or topical report where applicable,




FIGURE S

WOLF CREEK NUCLEAR OPERATING CORPORATION
PSRC SERIAL REVIEW SHEET

Document Number/Revision (if applicable) LlemFfP -o2 /&y

Document Title ‘;EL“! E.-_f “. dvel P'.BAM

Procedure Classification (if applicable):

Major/Maj. Spec. Scope Minor/Minor Spec. Scope NNSR
5 0 0

Superintendent of Operations Date
Superintendent of Technical Support Dace

Chemist Date

Health Physicist Date

I1&C Supervisor Date | l
Reactor Engineering Supervisor Date | o' |
Superintendent of Maintenance pate 3w/,

Superintendent of Plant Support

Results Engineering Supervisor er/

Dat Jcég:a
A ato 3-/6-¢%

Superintendent of loqulatorymuty and Administrative

Servides Date
Quality Engineering Date
(As required per 6.7.1)
Approved: Date 3'”“
airman
ADM 97-1080
Rev. 33
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FIGURE 19

Tracking No. MA /V//

TEMPORARY PROCEDURE CHANGE FORM

[Z] MAJOR

D MAJOR SPECIAL SCOPE

PROCEDURE NUMBER AND CURRENT REVISION: WCHP-02 Rev, 4
PROCEDURE TITLE: Process Control Program

10 CFR 50.59 NUCLEAR SAFETY lVILUM';!OI (Refer to ADM 91-022 for
specific guidelines)

The proceuute revision or change to which this evaluation is
applicable represe.ts:

1) VYes No XX A change to the facility or procedures from
their descrip*ion {n the FSAR?
(2) Yes No XX A change to a test or experiment not
described in the FSAR?
(3) VYes No ** A change that affects Nuclear Safety in a ‘
' way not previously evaluated in the FSAR?
(4) Yes No_** A change to the Technical Specifications or

a reduction of the margin of safety as
defined in the Technical Specifications,
(S) VYes No XX Does an Environmental Question exist?

( If the answer to any of th¢ above questions is "Yes", this Change
Form shall be forwarded tc the Results Engineering Supervisor or
Supervisor Environmental Management for completion of a !
safety/environmental evaluation per ADM @1-922. 1If the answers to
all of the above are no, no unreviewed safety/environmental
question exists,

REASON FOR CHANGE: More accurate representation of vendor programs used,

CHANGE: Change section 4.1,2 in its entirity to read "Chem-Nuclear Systems Inc,
performancé TT TERIN JeWaTering will Be periormed 1N accordance with an NPC

a rovﬁj.ggxcﬂf:@rt. _NUS_performance of solldiig cation and filter encapsulation
w1E§I e (erfor AN _accordance with an NRC approved Process Control Program,
valid Until Revision 5 is 1ssued,

Prepared By ‘ 2 Date /2-4-56

Approval Date /& Y-§¢
roup Supervisor
R —————— S g -*v-v-}" "y WP e g hg W TSP
Call Superintendent .. ° A X Dctc/?{zé-é

Date 034

PSRC Approval Recommen

Plant Manager

ADM @7-100
Rev, b
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2,2

2.1.9

2.1,10

2.2.1

Stock Equipment Company, Equipment Manual(s) for the Wolf
Creek Cenerating Station’s Installed Cement Solidification
System; M=135 series.

Reg. Guide 1,143 Rev, 0O, Design Guidance for Radioactive
Waste Management Systems, Structures, and Components
Installed in Light-Water-Cooled Nuclear Power Plants.

DEFINITIONS

Free Standing Liquid (FSL) = is water which is not
chemically or mechanically combined with the solidifica~
tion binder, Solidified products which meet FSL criteria
of the applicadle disposal facility shall be termed a dry
product,

Free Standing Water (FSW) = {s defined as that water which
is present above a settled bed of resin in the decant
tank, The percent free standing water i{s the volume
percentage of the total volume of waste represerted by
this free standing water, prior to solidification.

Structural Stability = The adility of “he solidified
product or processed waste package to withstand the
expected disposal conditions, such as weight of soil
overburden, the presence in the burial environment of
moisture and microbial activity, and i{nternal factors such
as radiation effects and chemical changes. Structural
stability can be provided by Lne waste form {tself,
processing the waste to a stable form, or placing the
waste in a disposable container that provides stability
after disposal.

High Integrity Container (HIC) = A package designed to
provide for structural stability and prevent the egress of
its contents under burial conditions for a period of 300
years,

Batch = The final recirculated solume prior to injection
into the solidification system.

3.0 SYSTEMN DESCRIPTION

3.1

SOLIDIFICATION SYSTEM DESCRIPTION

The installed cement solidification system i{s designed to solidify
the three primary waste streams generated at WCGS: boric acid
concentrates, sodium sulfate concentrates and spent bead resins,

The system consists of three major subsystems:

3.1

Cement storage and filling systems which include the bdulk
storage silo, day tank and required support equipment,

Rev, &
1-2 6/8%




3.1.2

3.1.3

Drum conveying system which includes the necessary
equipment to locate the drums at the cement filling
station and to safely move the cement loaded drums to the
radvaste drumming station,

Decanting station which includes the necessary controls
and monitoring devices required to deliver properly
decanted resin slurries to the radwaste drumming station,

3.2 PROCESS PARAMETERS

’02.1

PROCESS DESCRIPTION

Prior to the first soldification of a particular type of
radioactive waste in a full-size container, process con-
trol verification test(s) will be performed. The purpose
of the verification test(s) will be to determine the
proper quantities of cement, and additives required to be
placed i{n each 55-gallon drum. The verification test(s)
will also indicate the required amount of pH additive
required to be added to the waste tank to insure the
proper pH is obtained.

Once a satisfactory verification test has been performed,
the radwaste operator will begin the solidification
evolution, The required quantities of additives will be
placel in the 55-gallon drus prior to placing the
container on the drum conveying system,

Once the additives have been placed in the container, the
container will be placed on the drum conveying system and
moved to the cement fill station, where the required
quantity of Port.and Type 11l cement will be placed in the
drum. A mixiig wveight will be placed in the drunm
following concrete addition, The drum conveying system
vill then move the cement-filled drum to the loaded drum
storage area,

The installed overhead crane system will trensfer the
cement~filled drum to the radwaste fill station vhere the
vet radiocactive waste will be metered into the drum. The
drum will then be placed in the drum tumbler and tumbled
for the required time.

3.2.1.1 Binder

The solidification binder used in the installed
solidification system is Portland Type 111
hydraulic cement,
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3.2.1.2 Calcium Hydroxide :Lime): C.'JG'I):a

A predetermined quantity of zalcium hydroxide is
added to the influent waste stream for; 1)
initial pH adjustment, 2) to react with the boric
acid to form insoluble calcium metaborate salts
to prevent boron from retarding the hydration of
the cement, and 3) to act as a divalent cation

depleting agent for ion exchange resins,

3,2.1.3 Calcium Chloride: chh

Calcium chloride is added to the solidification
binder to accelerate the hydration of the cement,

3.2.1.4 Lithium Hydroxid: LiON'2H.0
Lithium hydroxide is added to the influent waste
stream as required to insure the final pH will be
at least 19,5,

3.2.2 WASTE BOUNDARY CONDITIONS

In order for radicactive waste solidified with Portland
cement to meet the stability requirements, certain
boundary conditions must be achieved,

3.2.2.1 pH

The waste stream pH affects the ability of the
cement to hydrate., The solidification process at
WOGS incorporates the addition of calcium
hydroxide and lithium hydroxide for initial and
final pH control additives, respectively.

3.2.2.2 ht‘c kid

Boric acid affects the ability of the cement to
properly solidify the waste stream by providing
an acidic environment, The horon present in the
waste stream also affects the ation process
of the binder. The solidification process at
WOGS incorporates the use of calcium hydroxide
ecuom,) to react with boron to form insoluble
calcium"metaborate salts,

3.2,2,3 Sodium Sulfate

T™e presence of sodium sulfate in the waste
Stream can cause a flash set of the
solidification binder producing excessive heat
from the hydration of the cement binder,

Rev, 4
1-4 6/86




3.2,2,4 Bead Resin

When solidifying depl.*ed bead -__.n, care must
be taken to insur~ the active cation sites have
been neutralized to prevent removal of divalent
or trivalent ions from the cement/waste slurry,

3.2.2.5 ol

Waste stream containing greater than 2% oil will
be solidified with au acceptable oil
solidification binder and process control program
for the solidification of oil waste,

3.3 DETAILED SYSTEM DESCRIPTION

.31

CEMENT STORAGE SYSTEM DESCRIPTION

The STOCK solid radwaste system for WCGS begins with a
cement filling system for onsite storage of large
quantities of cement as well as the control cquipment and
instrumentation to accurately transfer measured quantities
of cement to standard 55-gallon drums. Although the
entire cement filling process is carried out in safe areas
of the plant, the equipment has been precision engineered
for dust-free operation so that no cement dust will enter
the plant atmosphere or cause deposits on the outside
surface of the drums which might subsequently become
contaminated.

The entire cement filling system i{s operated from its own
control console located adjacent to the cement filling
station and the conveyor system, Controls, monitoring
devices and alarm indicators have been centralized in this
location for ease of operation and to keep the operator
informed of system status and operation.

Incoming cewent is transferred into the storage sile
utilizing the fluidizing equipment and blowers mounted on
the cement delivery truck, Cement is again fluidized and
transferred in small increments on operator command to the
inside cement filling station day tank as neaded. Mounted
above the day tank is a durt collection system
interconnected to the day tank, the drum feeder assembdly
fill nozzle and to the storage silo to maintain vacuum
conditions and dust containment at all times,

Standard 55-gallon drums from a clean storage area enter
the cement filling station on a STOCK roller conveyor and
are individually positioned benrcath the cement fill

nozzle, A predeterrined amount of cement is placed into
each drum by the action of a screv feeder located at the
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day tank discharge hopper. The weight of cement per drum
is determined in accordance with the process sanple
verification which {s performed on each bdatch of
radioactive waste to be processed.

Once a drum has been filled with cement and sealed, it is
conveyed to the drum staging area for pickup by the bridge
crane, The crane may transfer the drum either to a drum
storage area or to the drum processing enclosure wvhere the
decanting and drumming eqnipment remotely apply measured
quantities or specified proportions of radiocactive
slurries and concentrates.

An air compressor system is included in the cement filling
system and is housed in an environmentally-controlled room
located at the base of the storage silo to provide process
air free of oil and water contaminants, STOCK-supplied
transfer piping supplies air to the pneumatic conveyor,
the fluidizing jets {n both the silo discharge zone and in
the day tank discharge hopper, the automatic filter
cleaning equipment in the dust collection system, the
bell~type shut-off valve in the cement fill nozezle orifice
and to the air-oil cvlinder operating the drum scale
platforw,

The cemeat filling system performs a number «f related
functions: (inspection of drums and caps for damage and
proper thread line, long-term storage of large quantities
of cement under controlled conditions, application of the
specified quantity of cement and the mixing weight to the
drum, recording of drum tare weight and filled weight and
drum sealing. It 1s recommended that a drum control
number be assigned to each drum and recorded, and that a
ladel or stencil be applied to the drum head in this safe
location,

Numbering will facilitate positive identification for
subsequent procers control; therefore, the labels or
stencils used should be of sufficient size and contrast to
permit viewing by means of the traveling dridge crane grad
TV and surveillance cameras located a considerable
distance above the drum storage area. The cement filling
system has been provided with the tolloving systems and
components .,

3.3.141 Cement Storage Silo

The cement storage silo is of cylindrical
construction with a dished head and conical
discharge section, fabricated from 1/4"

AST™ A-283~C steel. Double-welded construction
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.31

l.’.l.’

throughout assures dust-tight integrity and
vacuum maintenance. Storage capacity is 1,530
cubic feet of cement,

The silo is filled from self-unloading delivery
trucks through a 4" diameter fill line. The fill
line includes a clean-out port at its highest
elevation and is connected to a discharge box
centered on the top of thke silo. The discharge
box allows the cement to fall evenly incide the
tank during filling.

Also located at the top of the silo is an
inspection manhole and a 5" diameter vent line
which {8 connected to the dust collection system
located on the cement filling station day tank,
Access to the top of the silo is provided dy a
hand ladder with safety cage and a maintenance
platform with perimeter railing--all designed and
constructed to OSHA standards.

Cement is discharged from the bottom of the silo
to a pneumatic conveying systeam. The pneumatic
conveying system is mounted to the inlet chute,
The pneumatic conveying system connects to the
cement silo via a dust=tight inlet chute and ¢
manually-operated shut-off valve, The sides ot
the discharge cone of the silo directly above the
shut-off valve are sloped at a 500 angle from
horizontal., Ten automatically controlled air
fluidizing nozzles are installed in the perimeter
of the discharge cone to prevent packing of the
cement powder,

51 _Jressure Relief Valve

A mechanical pressure relief valve is mounted at
the top of the silo to prevent possible
pressurization ¢ the silo. It {s set to open at
10" of water and, through a limit switch,
energizes a red alarm,

§ilo High-level Controls

The cement storage silo is equipped with a sonic
high=level sensor locuted at the normally filled
level of the silo, When activated by abnormally
high cement levels, the control energizes tvo red
lights located at the cement filliug station
electrical console and located on the exterior
wall of the siio,
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3.3.1.4

3.3, 1.5

3.3, 1.8

The high-level control also activates an audible
alare located at the too of the silo.

During normal filling of the silo, placing the
ON/OFF switch to the ON position will energize
two green lights located on the exterior side
wall of the silo and in the rear of the cement
filling station console. Placing the ON/OFF
switch into ON position also energizes the dust
collector,

le n vel Indicato

A mechanical level indicator is provided for
monitoring the amount of cement remaining in the
silo,

A 4~figure digital readout located in the air
compressor room displays in tenths of feet the
level of cement remaining in the silo.

Silo Fluidizing System

Transfer of cement from the storage silo to the
air conveyor equipment is facilitated by an air
fluidizing system, The air fluldizing system
consists of an air filter with automatic drain,
an accumnlator tank for air storage, a pulsator
motor with cycle timer and ten fluidizing
noezles. The nozzles are deployed at various
levels around the perimeter of the silo discharge
cone,

All nozzles are connected by a common manifold to
a pulsator solenoid valve located next to the
silo discharge cone downstream of the accumulator
tank, The cement conveying system controls are
interlocked to the flutdizing system, peraitting
4 pulsatcr motor and cycle timer to open for
several brief intervals before the st/ ; of each
conveying cycle., Short bursts of high pressure
air through the fluidizing nozz)es aerate the
cement in the discharge cone area of the silo
facilitating its passage to the cement chute for
controlled application te the fluldizing vessel,

Air Compressor lzosgg

An ailr compressor system i{s installed in a
separate room attached to the base of the cement
storage silo to supply process air to the cesent
filling system., The pneumatic equipment is an
independent and self-contained system including
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3.3.2

all necessary components to provide the required
delivery of air for the cement filling system
free of any oil or water contamination, The air
systen is equipped with two air compressors,
coalescing filters, air dryers and pressure
regulators.

CEMENT FILLING SYSTEM

The cement filling system includes all the equipment
necessary to transler cement from the storage silo into

the drum.

The four principal items of equi)ment are: an

air conveyor unit to transfer cement to the day tank, the
day tank, a screv feeder assembly which precisely meters
the applicaton of cement into each drum and a dust
collecior assembly designed to remove the cement dust
generated at each point in the process.

30"2.1

Alr Conv Sys

An air conveyor system is utilized to transfer
cement from the cement storage silo to the cement
day tank, The system has an operating capacity
of transferring 150 1bs/1.5 minutes. Compressed
air at 80-100 psi (30 SCPMM) is required to
operate the system,

Cement in the silo discharge cone is fluidized by
the continuous application of high-pressure air.
This allows the cement to drop into the
fluidizing vessel of the air conveyor system
vithout packing., Once the fluidizing vessel is
filled with cement, unregulated air at 80-100 psi
is introduced into the vessel, The unregulated
air aerates the cement and causes the pressure in
the vessel to increase, When pressure {n the
flutdizing vess2] reaches 15 psi, the unregulated
air is stopped, Regulated air then forces the
aerated cement from the fluidizing vessel into
the transfer line, The transfer line is
connected to the day tank, The regulated air
forces the cement in the transfer line into the
day tank,

The conveying cycle is complete vhen the transfer
line is empty.,

3.3.,2.1.1 Air Conveyor Booster Jet

The air conveyor discharge piping into
the day tank contains a pneumatic
booster jet to i{mpart additional
accelerating force and mixing action
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to the cement flow. Air application
to the booster jet is regulated at the
pneumatic control panel by an air
service valve,

3,3,2.1.,2 Conveying Fault Timer

The conveying fault timer is included
to automatically stop the conveying
process {f a batch of cement is not
completely evacuated from the
fluidizing vessel to the day tank
within a specified interval,

Cement Fill T

The day tank of the cement filling station is
located inside the radwaste building and is
designed to hold sufficient cement for one day”s
operation, The tank has a net storage capacity
of 50 cubic feet. The air conveyor system is
capable of filling the day tank {n 1,25 hours.

The day tank is rectangular in shape with all
four sides tapered sharply into an integral
discharge hopper. The entire assembly is
fabricated from 1/4" ASTM A-283~C ~*eel utilizing
double~welded construction for str.ngth and dust~
tight integrity, The tank {tself and equipment
mounted thereon i{s accessible by a welded steel
service ladder and a bar-grating maintenance
platform surrounded by OSHA specified doudble
handrailing.

Fluidized cement from the air conveyor enters the
day tank through a discharge box which
distributes the cement evenly inside the tank,

The day tank is equipped with & mechanical
pressure~relief valve, The pressure~relief valve
is set to open at 10 inches of water to prevent
the possible over pressurization of the day tank.

A sonic high=level sensor located at the normally
filled level of the day tank provides indication
of day tank level, The day tank has sufficient
capacity to complete the transfer of a batch of
cement should the high~level set point be reached
during transfer. The day tank is equipped with
an interlock to prevent the Lransfer of cement to
the day tank once the day tank high-level alarm
has been reached.
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The transferring of cement from the day Lank to
the drum screw feeder assemdly is facilitated by
four fluidizing nozzles located in the wall of
the discharge hopper. The nozzles are connected
by a common manifold to a solenoid valve and the
compressed air supply,

SSrgv [cggot Aluggg;z

The screv feeder assembly is used to transfer
cement from the day tank discharge hopper to the
f111 nczzle. The fill nozzle is placed inside
the 55-gallon drum, The screw feeder consists of
4 tapered, rolled, steel screw driven at 25,7
rpm. This provides a cement delivery rate of 110
cubic feet per hour,

The screw feeder discharges to a vertical exit
hopper. The drum fill nozzle is attached to the
base of the exit hopper. The walls of the exit
hopper are installed at a steep angle to prevent
the accumulation of cement in the exit hopper.

A Torit filter cartridge-type dust collector is
installed with the cement filling system to
provide vacuum conditions within the system and
to eliminate area contamination from airborne
cement dust, The dust collection equipment 1is
mounted to the top of the day tank for direct
dust collection from the day tank but, 1s also
interconnected throughout the cement filling
system. The dust collection system takes a
suction on the cement filling system at the
following points:

a, Cement silo,
b Silo fluidizing vessel, and
¢+ Exit hopper.

Afr 1s drawn in by the systes vent fan threugh
nine filter cartridges housed within the dust
collector. Dust is captured on the exterior
surface of the elements while filtered air passes
out through the filters to the exhaust dischacge
port and into the radwaste building ventilating
system, The capacity of the ventilation system
at the dust collector is 1,200 SCPM @ 6" LEGR
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The filter elements are alternately cleaned in
groups of three, Each group of filters is
equipped with a solenoid valve and will admit
high=-pressure air to the center of the filter
elementc, At ten-second intervals a pulse of
low=volume, high-pressure air is directed into
the center of the selected elements., The
dislodged dust falls into the day tank vhere it
{s utilized for drum filling.

The dust collector is electrically interlocked to
operate automatically whenever any of the
following operations are initiated:

a, Drum lt;ii$| = by moving console selector
switch § to either the AUTOMATIC or MANUAL
drum f{ll position.

b ltoroﬁg tilo Filling = by wmoving selector

te at the silo to the ON position,
¢, Cement Conveyi ot T - by

epressing t pushbutton at the
electrical console.,

DRUM CONVEYING SYSTEM

The drum conveying system consists of the roller conveyor
used to transport drums through the cement filling station
area and the integral 11ft assembly and scale platform
which raise the drums to the cement fill nozzle¢ for

3.3.3.1 Roller Conveyor

The roller conveyor is divided into four distinct
sections. The first section i{s a flat drum
staging area seven feet i{n length for drum
inspection, numbering and cap removal. The
second section is the scale platform and drum
11ft area which hydraulically elevates one drum
at a time for filling and weighing., The third
section i{s a long, flat receiving area for
inserting the mixing weight and replacing the
cap. The fourth section {s a floating storage
area approximately 22 feet in length for
conveying filled drums to the traveling bridge
crane pickup point., The length of the storage
area is designed to hold enough prefilled drums
for one day”s norv.\l needs.
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3.3.3,2

3.3.3.3

All individual rollers in the conveyor are
provided with dust-proof sealed bearings. Five
brake rollers are spaced throughout the storage
area of the conveyor,

Scale Platform

A scale platform 1s installed for weighing
individual drums. It is located beneath the
elevating section of the roller conveyor, It
consists of three 500-pound capacity load cells,
The outputs of the three cells are added by the
load cell summing junction in the electrical
console and the total is Jdisplayed on one of two
LED~type, three~figure digital readouts on the
electrical console, The readout labeled DRIM
TARF displays the weight of the empty drum when
the scale platform is in its lowered position,
This tare weight is retained in a memory circuit
of the electronic weighing system., The readout
labeled DRUM NET displays the continuously
changing net weight of cement as it 1is being
injected into a drum,

When the desired net weight of cement is reached
and the feed screw is deactivated, the operator
will depress the CLEAR TARE pushbutton on the
electrical console, This allows the tare weight
to be ¢ led to the net veight of cement., This is
the net weight of the drum,

Mixing Weights

The mixing weight is a reinforcing bar bent at
its midpoint to an angle of approximately 120
degrees, At least one mixing weight will be
inserted into each drum at the cement filling
station after the cement has been metered into
the drum, While the drum is tumbled, the
weight(s) imparcs mixing action to its contents
in the drumming operation,

CEMENT FILLING STATION CONTROLS

The electrical control console contains all controls for
operating the cement filling station, The controls and
instrumentation are located at various points in the
console and are listed below by area.

.34,

Conscle Control Panel

The operations and control panel is mounted on
the desk top of the control comsole. The
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operations and control panel contains the
following system indications,

3.3.4,1.1

’.’.‘.l.:

’.’.‘.l.,

3.3.400,4

3.3.4,1,5

3.3.4,1,0

Control On/Off

The two-position selector switch
energizes the complete cement filling
station and all control circuitry.

Main Tank High Level

A red indicator light informs the
operator of high cement level in the
main storage silo, Input is provided
by the silo high=level sensor,

Day Tank High Level

A red indicator light informs the
operator of high cement level in the
day tank., Input {s provided by the
day tank high-level sensor. In a
high=level condition, cement conveying
to the day tank will cease as soon as
the current cycle is completed.

Emergency Stop

A red pushbutton immediately de-
energizes the cement filliug station
contr:]l efrecuitry including any
operations in progress,

Alr Compressor

A red pushbutton energizes the control

and power circuits to the air

compressor systes, including the

desiccant dryers and electric drain

trap. The pushbutton will light the

red AIR COMPRESSOR indicator light on
the conirol panel,

Vent Fan ‘

A red pushbutton energizes the control }
and power circuits to the dust |
collector systes ventilation fan, |
Operation of the dust collector system

1s automatic vherever drum filling |
operations are initiated or vhen

cement is being loaded into the

storage silo or transferred to the day
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3.3.6,1,07

3.3.4,1,8

3.3.4,1,9

3.3.4,1.10

L340

LR T Y )

tank, However, this pushbutton {s
provided to ezable the operator to
activate the dust collection system
independently as needed. The
pushbutton will light the red VENT FAN
indicator light on the control panel.

Feed Screw Running

A red indicator light informs the
operator tha' the day tank feed screw
conveyor is operating. Input is
provided by the DRUM FILL PERMIT
pushbutton located on the right side
wvall of the console.

Alr Conveyor Om/Off

The two-position selector switch
energizes the complete air conveyor
process and circuitry,

Air Start

A black pushbution starts the air
conveyor transferring cement., The
process will continue until the day
tank high~level is reached or 8973 is
turned off.

Scale Zero

A black pushbutton enables the
operator to recalibrate the platfors
scale after each drum filling
operation,

Clear Tare

A black pushdutton releases the drus”s
tare weight ‘rom storage in the
electronic mesory o/ rcuit and adds 1t
to the net weight of the cement in the
drum. The total weight 18 then
displayed as DRUM TARE weight.

Flutdize ., Tank

A black pushdution opens a solenoid
valve permitting air injection f.te

Rev, &

1=15% 6/86



3.30“01.13

3.3‘“.1.‘6

3.3.4.1.15

3.3.4.1.16

3.3.,4.1.17

the day tank discharge hopper. This
pronostes cement flow to the feed screw
and will continue as long as PBlOO0 {s
depressad.,

Conveying

A red indicator light informs the
operator that a batch of cemen{ has
been fluidized in the air conveyor and
is en route to the day tank, Input is
provided by the flvidizer vessel
pressure switch,

Auto/Manual Fill Drum

A spring-return toggle switch enables
the operator to selectively filil drums
with cement by setting the desired
weight on the thumbwheel switch or by
visually monitoring the weight as {t
appe~rs on the DRUM NET readout.

Drum Raise/lower

A spring-return toggle switch is
provided to raise and lower the drum
on the scale platform. The swiich
lever must be held in the appropriate
position for the control to be
energized. Automatic circuitry
prevents overtravel in either
direction,

Drum Tare

An LED-type digital readout displays
the empty weight of a drum moved into
positi an on the scale platform.

Drum Net

An LED~type digital readout displays
the net weight of cement in the drum
as it is being filled., When filling
is complete and the CLEAR TARE
pushbutton {s depressed, this weight
is blanked and the combined weij of
the cement and the drum weights .
displayed at the DRUM TARE display.
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A thumbwheel switch is

permit the operator to program into
the electronic weighing system the
required anount of cement to be added
to the drum. In the manual drum
f{lling mode, this switch {s not

itilized.

Drum Fi1l Permit

§

A pushbutton located alone near the
top of the right side of the
electrical console enables the
operator to initiate the drum filling
operation, as long as the scale
platform has been completely raised.

desk-type

srations

" y f




operate the crane, in addition to a crane control panel
with indicators and controls for grab elevation, crane
operation/status, lighting, grab operation/status and
crane/TV circuit selection.

The control section contains an annunciator panel, meter
panel, tank/pump status display and control panel and
valve operations panel for spent resins and evaporator
bottoms waste control.

Removable front panels and hinged doors on the lower front
and entire rear of the console provide for easy access to
equipment for maintenance and replacement. A graphics
display panel provides a visual process flow schematic for
the decanting and drumming stations.

3.4,1.1 Process Selection Panel

The process selection panel is positioned below
the graphics display. The process selection
panel contains the following control and
instrumentation:

Evaporator Bottoms Waste Operations

& Select,

b. Decant Tank Gallons - 0-530 gallons full
range,

¢+ Machinery Air psig - 0-150 psig full range
(P12),

d. Flush Water psig - 0-100 psig full range
(P11),

e. Evaporator Bottoms Primary Feed Temp OF - 0=
24065. full range, and

f. Evaporator Bottoms Secondary Feed Temp OF -
full range. Ll

3.4,1.2 3tatus Display and Control Panel

The status display and control panel is below tne
process selection panel and contains digital
readout displays which serve as hoth status
displays and controls. The following readouts
are functionally grouped on the status display
and control panel:

a., Evaporator Bottoms/Chemical Waste Meterin

gallons of waste material metered into a
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3.4,1.3

b.

Ce

d.

f.

drum. The readout ir displayed i{n half=-
gallon increments to correspond to the
celivery rate of the aetering pump.

lst Count/2nd Count = A pair of thumbwheel
switches are provided with which to select
the amount of waste, in gallons, to be
metered into the drum., The switches can be
used in three different combinations: 1ST
COUNT only, 2ND COUNT only, or IST COUNT and
2ND COUNT combination for double filling.
Each switch is set to the nearest half gallon
increment. Also, both the decant metering
pump and evaporator bottome/chemical waste
metering pump can be set tc fill a drum
simultaneously or in any lst and 2nd count
combinations, such as setting the lst fill
from the decant *ank and the 2nd fill from
the evaporator botioms metering pump.

Drumming Station On/Off - A separate two-

positi’ \ selector switch is used as an ON/OFF
svitch to energize the relay logic for the
drumming station controls.

Drum or Tank Radiation Level/Roentgens Per

Hour - The 1,000R radiation monitor consists
of a scintillator detector and its associated
electronics and display package. The system
is designed as a dual-channel system with an
operating range of 1,000R to 10 mr. A three-
position selector switch, with DRUM
RADIATION/OFF/TANK RADIATION clockwise
indicators is provided to display the
radiation signal from either the decant tank
or the drumming station scale, via the
radiation level display.

Drum Gross Weight/Lbs. = A readout provides
the weight of a processed drum via an
electronic weighing system.

Zero Scale = A black zero scale push button
is proviaad to reset the drum gross .aight

display to zero befcre or after weighing a
drum.

Operations Panel

The operations ranel is positioned immediately
below the status display and control panel and
mounted on the desk top of the control console,
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The operations panel contains pushbuttons or
pushbutton/indicator light rombinations for
addition2]l operatcr-controlled functions,

The operations panel contains the following
controls ard instrumentation:

3.4,1.3.1

3.4.1.3.2

3.4,1.3.3

3.4.10304

3.6,1.3.5

Flush Drum F{ill Line

Energizes valve operators to open the
proper valves to allow flush water
through the decant metering pump,
decant to drum fill Jine and the
slurry filling nozzle to clean the
line.

Flush Evaporator Bottoms/Chemical
Waste Feed Line

Energizes valve operators to cpen the
proper valves to allow flush water
through the evaporator bottoms
metering pump ond into the select
evaporator bottuoms waste fexd line.
The chemical was'e feed line is
flushed independent of the evaporatc.
bottoms metering pump.

Enclosure Washdown

Energizes valve operators and a
rotating spray drive motor to allow
flush water through a revolving
manifold to clean the inside of the
drum processing enclasure,

Drum Wazhdown

Energizes valve operators to open
proper valves to allow flush water
through a manifold within the drum
processing enclosure to wash down the
exterior surfaces of a drum. The
washdown can be energized when the
drum {s either tumbling or at rest,

Auto On

Energizes the automatic mode of the
drum processing cycle., Assuming all
conditions are satis“ied, the drum
will proceed throvgh s complete cycle
automatically.
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3.4,1,3,6

3.4.1.3,7

3,4,1.3.8

3.4,1.3.9

3,4,1.3,10

Hatch Open

Energizes a solenoid valve which
causes a pneumatic actuator to raise
the drum processing enclosure hatch
cover to the fully open position.

Manual Advance

Permits step-by-step advancement
through the drum processing cycle
rather than automatic advancement.

Hateh Closed

Energizes a solenoid valve which
causes the same actuator to lower the
drum processing enclosure hatch cover
to the fully cloced position. The
l1ight indicates that the hatch {is
fully closed.

Skip Operation

Depressing the red SKIP OPERATION push
button will cause the drumming
sequence programmer to cycle through
the steps in the automatic cycle
without the equipment actually
performing the operation. The lights
on the right side of the graphic
display panel will flash on as the
programmer cycles through each step in
the automatic sequence, letting the
operator know which steps are being
vy-passed, The programmer will
continue to cycle until the buttons
are released. Drum processing may be
continued from any point in the
sequence as long as the permissives
are satisfied.

Emergency Stop

De-energizes the drumming cycle
circuit {mmediately., This button is
independent of the decanting
operation,

Graphics Display

A graphics

display panel, located below the

annunciator panel on the left vertical section of
the control console, represents the decanting and
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drumming stations, with asscciated
interconnecting piping, valves, pumps and
equipment., The symbols on the left represent the
decanting station, with the decant tank, mixer,
decant arm and decant pump. Red lights indicate
mixer running, arm movement up or down, decant
pump running, and high- or low-level tank

status, The circle under the tank represents the
decint metering pump with a piston in the center
and four valves which can be opened in various
ccabinations of ope~ed or closed depending upon
the mode of operation and direction of flow
through the pump. The pump port valves light
(red) when open, turn off when closed. The pump
piston will light (amber) when intake is complete
and turn off upon discharge. The pump valve and
piston lights visually indicate that the pump is
in operation and show which valves and lines are
in use. The shut-off valves, for flush/spray
lines and for tank feed loops, have red (open)
and green (closed) indicating lights, which are
operated from valve actuator limit switches, to
give positive indicacion of valve position., The
metering pump and process valving along with the
piping flow indications (amber), verify to the
operator which process lines are in use for a
particular station operation,

ihe symbols at the center of the mimic represent
the drumming statio*, showing the drumming
enclosure and evaporator bottoms metering pump,
along with associated piping and valves. In
addition to the valve, pump and flow indicators,
there are two rotational arrows in the center of
the drum symbol which light (red), after each
revolution of the DRUM TUMBLE cycle, giving
positive indication that the drum is being
tumbled,

On the right side of the mimic is a vertical row
of indicator lights that identifiee each sequence
of the drumming operation cycle. The drumming
cycle is initiated and completed at the Load
Position sequence, During the drumming
operation, the operator knows the status and
position of the drum by referencing the glowing
(amber) indicator light, which identifies the
drumming cycle sequence occurring. The indicator
lights provide greater flexibility in operation
by allowing the operator to change from the
automatic mode to MANUAL ADVANCE at any stage in
the sequence or to skip sequences, for example,
advancing the step programmer to the CLAMP 2nd
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step from the CAP/TUMBLE POSITION for a
contaminated drum washdown, and returning the
operation to the automatic mode to complete the
drumming cycle. The drumming cycle sequence
indicator lights also serve as a troubleshooting
aid by indicating which sequence the drumming
cycle was in when a fault trip occurs, thus
allowing the operator to manually reset the
sequence programmer at the desired step for
restarting the drumming operation.

3,4.1.5 Annunciator Panel

Annunciator windows above the graphics display

panel provide the following fault or status

indication to the radwaste operator:

a., demineralizer water pressure,

b, machinery air pressure,

¢. decant tank high=-level,

d., select feed loop valve,

e. motor overload tripped,

f. drum process cycle complete,

g+ no cap in drum,

hs no fill selection {gallons of fill),

{. drum overfill,

j. drum process fault, and

k. evaporator bottoms feed line temperature

high.,

DECANTING STATION CONTROLS
The decanting station is functionally controlled by t e
operator from the control console decant'ng and drumming
section by means of selector switches and pushbuttons,
with indicators and indicator lights supplementing the
coutrols, Controls and monitoring devices have been

provided to allow for ease of cperation and to inform the
operator of station status and operation,
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The decanting station has been provided with the STOCK
so!1d radwaste system to accurately decant slurries prior
to drum :i1lling. This station is a compact assembly of
components attached to both sides of a 12" thick steel
shirld wall. Mounted on the maintenance side of the
sh’21d wall are all motors, pneumatic valves, actuators
and as many of the gear reducers as is practical., On the
prccess side of the wall are the decanting tank and the
pumping ends of the metering and decanting pumps.

Incoming waste slurries are transferred from the liquid
radwaste system storage tanks to the decanting tank
through the piping wsanifold. During this filling
operation, the decant cank mixer is automatically operated
to ensure that the slurry is a uniform mixture. Upon
completion of the filling operation, an automatic flush
operation is initiated to flush the fill line to the
decant tank and the feed line back to the liquid system
storage tank., After this flush operation has been
completed, the slurry is allowed to settle for a
predetermined period of time. This settling time allows
for the separation of solids and water to a uniform level
bed-of-solids.

Once this settling period has elapsed, the water level and
water-solid interface level ar. ~curately measured with
sensors mounted "n the dacanting arm and STOCK designed
solid state equ.pment., These readings ve d’spiayed on
the control console and inform the o.: aiur '8 v whether
excess water is to be removed or if water is to be added
to the decant tank. This is done in accordance with the
process control program in order to achieve the correct
solid/water ratio consistent with the pretested
solidification formulas for the waste stream, Excess water
is removed with decanting equipment and returned to the
1iquid radwaste system storage tanks by means of a
specially designed decanting pump. This minimizes the
amount of water requiring disposal.

After the decant tank has been prepared with the correct
solid/water ratio, the mixer is then automatically started
and operated for a predetermined period of time to ensure
that the slurry is again uniform., While the slu-ry is
being mixed, the operator is then able to record Lhe
radiation level of the slurry to be processed with the
radiation detector provided with the decanting station,
The STOCK metering pump is used to transfer the prepared
decant tank slurry to the drumming station for drum
processing. The pump and its associated controls allow
the operator to program accurate pump quantities to be
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processed in each drum. Once programmed, the pumping
operation becomes part of the automatic processing cycle
at the drumming station, The metering pump is also used
for transferring decant tank contents back to the vaste
stream storage tank.

DRUMMING STATION CONTROLS

All controls for operation of the drumming station are
located immediately adjucent to the decanting station
controls. A single selector switch on the front face of
the control console energizes the drumming station control
circuits., Complete monitoring of operation of the
drumming station can be accomplished by watching the
graphics display panel while the drumming station is in
use, The operator has the option of drumming either
decanted wastes or concentrator wastes as well as any
combination of the two.

The drumming station is a compact assembly of components
to drum radiocactive slurrf s and solutions in 55-gallon
drums with cement solidif. ation binder. For safety in
operation and for maintenance, the equipment is attached
to both sides of a 12-inch thick steel shield wall., On
the safe side of the wall are mounted all motors,
pneumatic valves, actuators and as many of the gear
reducers as is practical, On the hot side of the wall are
the pumping ends of the metering pump and the drum
processing enclosure., The 12-inch thick steel shield wall
provides the equivalent of 39 inches of concrete
shielding, allowing personnel to be present on the safe
side of the wall during operation for maintenance or for
other purposes.

The drumming station is remotely operated from the console
which is provided with the control station, Controls and
monitoring devices have been provided to allow automatic
or manual operation and to inform the operator of station
status and operation,

The drumming station allows drums to be filled with either
evaporator concentrates or resin slurries. Prior to
drumming operations process control verification tests are
performed in accordance with the requirements of the
process control program. Once a satisfactory verification
sample has been performed, the required quantity of waste
48 programned into the waste meter pump controls. The
metering pump will automatically transfer the required
quantity of waste to the disposal container.
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Disposable containers which have been prefilled with
concrete at the cement filling station are transferred to
the drum positioning platform inside the drum processing
enclosure., Once the drum is inside the drum processinZ
enclosure, the station operator shuts the drum processing
enclosure hatch lsolating the drum processing enclosure
from the station”s environment.

With the metering pumps and the appropriate feed controls
setup for the correct quantity of waste(s), drum
processing can then be initiated. The movement of the
drum through the drumming station cycle is automatic, once
the drum has been loaded into the drum processing
enclosure and the hatch has been closed. The drum is
uncapped, filled, recapped, clamped, tumbled and
unclamped., This operational sequence may be repeated in
the automatic cycle to permit the drum to be filled twice.

Upon completion of the automatic orocess cycle, the drum
is returned to the load/unload po.'‘t’.on within the drum
processing enclosure., The operator then initiates remote
opening of the hatch and lowers the crane”s drum grab into
the enclosure. The drum grab is equipped with a downward
viewing camera, which allows the operator to inspect the
drum,

After the operator has verified that the top head of the
drum i{s free from contamination, he then raises it out of
the drum processing enclosure and pocitions {t upon the
scale platform. Once the drum has been releaved, the
drum”s welght and radiation level are then measured and
recorded. Displays for these functions are provided at
the control console and provide valuabie information as to
the decay pit and location at which the drum should be
stored.

5 SOLIDIFICATION SAMPLE VERIFICATION

3.5.1 RECIRCULATION OF WASTE STREAMS

3.5.1.,1 Prior to sampling radiocactive vaste hold up tanks
for process control sample verification, each
tank shall be recirculated until a representative
sample can be obtained.

3.5.1.2 No waste should be added to or removed from a
batch tank after sampling has bdeen performed.
Should waste be adied or removed from the tank
prior to completing the solidification of the
tank, solidification activities will be secured
and the tank placed in the recirculation mode
until representative samples are obtained.
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3.5.2

3.5.3

3.5.1.3 The radioactive waste tank shall remain in the

recirculation mode durirg actual solidification
operations,

VERIFICATION SAMPLE REQUIREMENTS

3.5.2.1

3.5.2.2

3.5.203

Solidification sample verification will be
performed on each batch of each type radioactive
waste until stardard cement-to-waste ratios have
been developed and proven to produce acceptable
products on a minimum of ten consecutive batches.

Once the standard ratios have been proven to
produce acceptable solidified products for ten
consecutive batches of each type radioactive
waste, solidification sample verification
requirements will be decreased to at least once
every tenth batch of each type of radloactive
waste,

Should any solidification verification sample
prove to produce unsatisfactory solidified
products, solidification verification sampling
requirements will be increased to every batch of
each type radioactive waste until the criteria of
Step 3.5.2.1 are met.

WASTE IDENTIFICATION

3,5.%1

3.5'3.2

3.5.3.3

Each verification sample shall be analyzed for
the following minimum characteristics:

3.5.3.1.1 041 per procedure CHM-02-450,

3.5.3.1.2 pH per procedure GiM-02-230,

3.5.3.1.1 Temperature pe. . ire GHM-02-230,

3.5.3.1.4 Boron content per procedure (HM-02-052
or sodium sulfate per procedures

HM=02-075 and/or (HM-02-110,

3.5.3.1.5 1Isotopin analysis per procedure
iM-03-021.

The results of each sample verification will be
recorded on the appropriate sample worksheets,

Wastes shall be classified and curie content
determined per procedures HPH 09-501 and HM 09~
502, resper’ vely, or dy NRC approved computer
software, Each package shall be identified in

Rev, 4
1=27 6/86



3.6

accordance with applicable NRC and DOT
regulations for packaging and transportation of
low=level radioactive waste,

3.5.4,1 Visual inspection of the end product after
solidification must indicate a free standing,
monolithic structure which meets the free
standing water criteria of the appliciable low
level radiocactive waste disposal facility.

3.5.4.2 The end product must resist penetration when
probed with a spatula or comparable firm object.

SOLIDIFICATION SAMPLE VERIFICATION DOCUMENTATION

3.5.5.1 Calculate and record all required information on
either the concentrates solidiffcation work sheet
or the resin solidification worksheet.

3.5.5.2 The Radwaste Coordinator or his designee shall
inspect and verify the results of each sample

Based on the sample analysis, determine the quantities of
calcium hydroxide, calciuwm chloride, and lithium hydroxide
required for satisfactory solidification. Record these
quantities on the concentrates solidificatlon worksheet.

Ensure the temperature of the concentrate sample 1is at
least 160 F. Record the temperature on the solidification
Transfer the waste stream to the disposable container.

Add the required quantity »f calcium hydroxide to the

Measure and record pH., If pH 1s less than 10.5*.5 add
LiOH*2H 20 increments of 2 grams until pH {is greater than

Because of the difference in the quantity of heat of
hydration released in the test sample and the full scale
solidification, the test sample will not demonstrate the
quantity of hardness oi the full scale sample.

3.5.4 SOLIDIFICATION SAMPLE ACCEPTANCE CRITERIA
3.5'5
verification,

PRIMARY CONCENTRATES VERIFICATION
3.6.1
3.6,2

sample verification worksheet.
3.6.,3

Measure and record pH,
3.6.4

waste sample, Mix for five minutes.
3.6.,5

10,5,
NOTE:
3.6.6

Mix sample for approximately | minute.
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3.6.7

3.6,8

3.6.9

3,6.10

3.6.11

3.6.12
3.6,13

Record sample weight and volume on the solidification
sample verification form.

Place a 1id on the disposable beaker and allow to stand
for a maximum of 24 hours at 130 F i{n 2 convection oven,

Inspect each sample for free standing water and product
integrity., Record sample results on the solidification
sample verification form.

I1f the solidification sample is satisfactory, determine
the quantities of waste, thumb wheel settings, cement,
calcium chloride, and lithium hydroxide to be placed in
each 55 gallon drum and the quantity of calcium hydroxide
to be placed in the batch tank by performing the
calculations described in Section D of the concentrates
solidification sample verification form.

If the solidification sample is not satisfactory, adjust
the waste: binder ratio (Formula B.2) downward in
increments of .5 until a satisfactory sample verification
is obtained.

Perform Step 3.6,10,

Ferform full scale solidification in accordance with the
system operating procedure using the boundary parameters
recorded in Section D of the concentrates solidification
sample verification form.

3.7 SOLIDIFICATION OF SPENT ION EXCHANGE RESIN

NOTE: 1If radiation levels do not permit the verification testing of
the actual depleted resin, depleted non-radicactive resin may be

used.

3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

Determine pH, boron content, and resin to water ratio of
the resin stream to be solidified and record results on
the resin solidification worksheet.

Based on sample analysis results, determine the quantities
of cement, calcium chloride, and lithium hydroxide
required to obtain a satisfuctory solidification. Record
these quantities on the resin solidification worksheet.

Transfer the required quantity of waste to a disposable
container.,

Measure and record waste stream temperature.

Add the required quantity of calcium hydroxide to the
waste stream, Mix for 5 minutes prior to adding the waste
to the dlsposable container.
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3.8

3.7.6

3.7I7

3.7.8

3,7.9

3.7.10

L7,11

3.7.12

3.7.13

3.7.14

3.7.15

3.7.16

3.7.17

Measure and record pH. If pi {s les¢ than 10,5*.5, add
lithium hydroxide to the resin waste stream to increase pH
to at least 10,5, Record the additicnal Li0W:2H0
required to increase pH to at least 17.5.

Transfer the required quantities of cement and calcium
chloride to the disposable container.

Mix sample for | minute,

Record waste sample final pH on the resin solidification
worksheet,

Record weight and volume of the waste sample on the resin
solidification worksheet.,

Place a 11d on the disposable beaker and allow to stand
for a maximum of 24 hours at 130 T in an convection oven.

Inspect each sample for free standing water and product
integrity. Record sample results on the resin
solidifaication worksheet,

If the solidification sample is satisfactory, determine
the quantities of cement, calcium hydroxide, calcium
chloride, lithium hydroxide and waste to be placed in each
55 gallon drum or batch tank by performing the
calculations described in section D of the resin
solidification worksheet.

If the solidification sample is not satisfactory, adjust
the waste: binder ratio (Formula B.2) downward in
increments of .5 until a satisfactory sample verification
is obtained,

Perform Step 3.7.13,

Calculate the quantities of waste, thumb wheel settings,
cement, calcium hydroxide, lithium hvdroxide and calcium
chloride required for each container.

Perform full scale solidification in accordauce with the
system operating procedure using the boundry parameters
recorded in Section D of the solidification sample
verification form.

SECONDARY CUNCENTRATES AND SECONDARY SPENT RESIN VERIFICATION

3.8.1

Secondary concentrates and secondary system spent resins
will be processed through the bulk waste disposal
station, This waste will not be solidified in the in=
plant solidification system.
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3.9

3.8,2

3.8.3

Secondary spent resin will be discharged through the
secondary bulk waste disposal station to 55 gallon drums.
Secondary resins will be dewatered in the 55 gallon
drums, The dewatered resins will be transported to a
sanitary landfill for disposal., Sluice water will be
returned to the clean floor drains,

Should secondary spent resins exceed the activity levels
for unrestricted release, they will be processed in
accordance with Section 3,7,

SYSTEM INTERFACING

3.9.1

3.9.2

3.9.3

3.9.4

3.9.5

3.9.6

3.9.7

The installed solidif.cation system interfaces with the
1iquid radioactive waste system, solid radwaste decanting
station, chemical drains, reactor make up water system, and
the radwaste building ventilation system.

Liquid wastes are transferred from the primary evaporator
bottoms tank, chemical drain tank, or the secondary
evaporator bottoms tanks by installed pumps. All piping
used to transfer the concentrates to the solid radwvaste
drumming station and for recirculation of the bottoms tanks
is heat traced to prevent crystallization of the
concentrates prior to reaching the solid radwaste drumming
station, The solid radwaste drumming station also receives
1iquid waste from the chemicl drain tank.

The primary and secondary bottoms tanks and the chemical
drain tanks are equipped with recirculation capability to
insure satisfactory samples may be obtained and analyzed.

The installed resin sluicing system transfers spent resin
and depleted charcoal to the spent resin storage tanks
(primary and secondary). Resin slurries are then
transferred to the solid radwaste decanting station. The
solidification system operator can maintain the required
amount of liquid in the resin slurry and decant and
transfer all excess liquid to the spent resin hold up
tanks .

All exhaust from the decanting station and the solid
radvaste drumming station is processed by the radvaste
building ventillation system.

The reactor make up water system is used to wash down and
decontaminate processed drums as necessary to remove
external contamination from the drums due to spiilage.

™e installed bulk waste disposal station provides
necessary interface support for mobile vendor processing
systems; the discharge header includes primary/secondary
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resins and concentrates supply; the return header provides
a return route for decanted water resulting from resin
slurries. Both lines are tied into the reactor makeup
water (RMW) system for backflushing capability.

3,10 CORRECTIVE ACTIONS

3.10,1

3,10,2

At predetermined intervals a portion of the solidified
containers will be inverted and allowed to stand for a
period of time. Each of these containers will then be
inspected for free standing water. The results of each
inspeccion shall be recorded. Should any container be
found to exhibit free standing water greater than the FSW
criteria established by the low level radicactive waste
disposal facility, the foilowing actions shall be taken:

3,10,1.1 Secure solidification activities until new
solidification ratios can be determined and
proven,

3.10.1.2 1Inspect all available containers from the same
batch of radioactive waste solidified using the
formulas which provided the unsatisfactory
results,

Drums that exhibit free standing water shall either be
dewatered or reprocessed by determining the quantity of
water and adding proper quantities of cement and additive
chemicals as required by a sample verification test.

4.0 ADDITIONAL PROCESSING

4.1 VENDOR PROCESSING

4,1.1

4.1.2

4,1.3

In the event that WCGS requires vendor processing

capacity, KG&E shall use vendor processing to ensure that
LLW produced at WCGS {s efficiently processed for shipment
in accordance with NRC, DOT and state burial requirements.

when vendor solidification, resin dewatering, or filter
encapsulation services are used at WCGS the latest
revision of the NRC approved vendor process control
program shall govern the applicable LLW processing
whenever this service is in use,

Low=level radioactive waste processed by vendor systems

shall be certified as complying with the free standing
liquid requirements for licensed shallow land disposal
sites.
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S.0 FILTER DISPOSAL IN HIGH INTEGRITY CONTAINERS (HIC"S)

5.1

5.2

ADMINISTRATIVE CONTROLS

5.1.]

5.1.2

5.1.3

5.1.4

5.1.5

Filter cartridges produced at WCGS that are in excess of |
uCi/cc specific activity containing radionuclides with
half-lives greater than five years shall either be
encapsulated in accordance with scep 4.,1.2 or disposed of
in approved high integrity containers (HIC"s).

When HIC“s are used at WCGS for filter cartridge disposal,
each polyethylene HIC ordered shall be pre-foamed on its
interior to preclude any container damage during packaging
handling and transporta.ion to a burial facility., Metal
alloy HIC”s will not require interior pre-foaming.

Filter packaging and disposal shall be done in conformance
with the latest state-approved certificate of compliance.
WCGS shall obtain the C of C onsite prior to any waste
processing.

KG&E shall insure that the maximum allowable free standing
liquid in a high integrity container is less than one half
percent (0.5%) of the vaste volume.

Qualified test data supporting compliance with the free
standing liquid requirements in 10CFR6]1 for the WCGS
filter disposal method are contained in Appendix C.
Vendor certification statements for mechanical filter
cartridge compatibility with identified HIC"s are
contained in Appendix D.

FILTER DESCRIPTION AND TRANSFER

$e241

5.2.2

Spent filter cartridges that normally require disposal at
WCGS are Pall=Trinity cartridge filters. The Pall=Trinity
cartridge filter contains fiber filter media rigidly
enclosed in a stainless steel mesh cylinder housing. The
plant Pall-Trinity seal water injection filters are 2-3/4"
(inches) in diameter and 19-1/4" (inches) long; the
remaining plant Pall-Trinity filters are 6" in diameter
and 16-1/2" long.

The spent filters are first valved out of service, then
vented and drained bty the use of remote valve operators.
The filter housing is unbolted and opened using long
handled tools. The filters are. then removed manually
using a long handled hook or remotely using a shielded
filter transfer cask (FTC) depending on radiation levels.
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5.3

5.4

5.2.3

5.2.4

5.2.5

The filters are then transported to storage and placed
into a high integrity container (HIC) if the estimated
activity is equal to or greater than 1 Li/cc of isotopes
with half-lives greater than five years averaged over the
volure of the filter,

Other filter cartridge types utilized at WOGS include de-
sludging Cuno type cartridge filters (2* in diameter by
14-3/4" long); respirator trailer and ultrasonic
turbulator Cuno type cartridge filter (2" dia, by 10"
long); and a respirator trailer Gelman Acroflow II
cartridge filter (2" dia. by 10" long,. These filters are
changed out manually and placed in plastic bags or other
suitable container and transported for placement in a HIC,
if the filters are determined to contain in excess of 1
uCi/cc of isotopes with greater than five year half-
lives,

Spent cartridge filters produced at WOGS shall be
classified according to 1OCFR61 and hawe curie content
determined per procedures HPH 99-501 and HPH 09-502,
respectively, or by NRC approved computer software,

HIGH INTEGRITY CONTAINER DESCRIPTION

5.3.1

5.3.2

Spent filter cartridges produced at WOGS are placed into
two different types of HIC's, The first type is
constructed of polyethylene: the second type is
constructed of a metal alloy (Ferralium 255). Both
containers have undergone full scale testing and are
desicned to comply with the structural stability
requirements of 1@CFR61,56.

HIC's used for filter cartridge disposal at WOGS have been
certified as being resistant to the identified filter
cartridges and their contents, including the water
absorbing agents, Refer to Appendix D for certification
of compatibility statements between WOGS filter types and
identified HIC's,

FILTER TREAMENT METHOD

5.4.1

Prior to the addition of the filters to the HIC, the
bottom of the container is filled with approximately 6" of
ver~iculite or Aquaset agent. Following each filter
addition, a minimum of one gallon of vermiculite or one=
half gallon of Aquaset is also added to the HIC, The
amount of agent added has been determined to provide a
conservative amount of absorbent to assure at least twice
the amount necessary to remove residual filter liquids
"min the HIC,
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5.5 FILTER TREATMENT DETERMINATION

5:5.1

5.5.,2

5.5.3

The previously described treatment method was determined
to be adequate to mcet regulations and burial ground
requirements by measurements made at WCGS, Each type of
filter was weighed dry then immersed overnight in water.
The filters were then removed and weighed to determine the
maximum water retention (the results are contained in
Appendix C).

The Vermiculite and Aquaset agents were tested to
determine the quantity required to absorb a known amount
of 1iquid. The ratio was determined to be 2.5 parts
Vermiculite to one part water. For Aquaset, this ratio
was determined to be one part Aquaset to one part water.

Since the maximum amcunt of water that could conserva-
tively be estimated to be present in a filter at WCGS is
627 ml, the required amount of Vermiculite would be 1568
ml, or 627 ml for Aquaset., Since the burial facilities
dictate that twice the amount of absorbent required to
fully absord liquids be added, 3136 ml of Vermiculite or
1254 ml of Aquaset should be added. Therefore, a one
gallon (3785 ml) addition of Vermiculite, or a one-half
gallon (1893 ml) addition of Aquaset, for each filter
packaged i{s a conservative amount to assure package free
standing liquid restrictions are met. The preplaced 6" of
absorbent is fur conservatism.
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A,

APPENDIX A: CONCENTRATE SOLIDIFICATION WORKSHEET

Waste Identification

Boron Content ppm Test ¢
rH Waste Type #
Temperature Of Tank 14 ¢
011 (X by volume) b4

DATE CHEMISTRY

Sample Preparation

l. Waste Sample Volume (Vyg) 200 ml

2, Waste Sample Volume to Cement Volume Ratio

Waste Volume (Vyg) - 0,75 or
Cement Volume (Veg)
3, Weight of Cement (Wgg) = 1 x Vyg x 0,93 !f = e
60,5 or
Step B,2

4, Weight of Calcium Hydroxide (Lime)-Ca((H);

ppm Boron x 3.64 x 1074 = _gm Ca(0H))

5. Welght of Lithium Hydroxide-LiOH:2H 0
200 _ml of Waste (Vyg) x 0,083 = 16,6 gm LIOH:2H70
6, Weight of Calcium Chloride-CaCl;

(W )
CcS gms Cement X 0,04 = gn CaCljp

7. pH following Addition pH

Page | of 3
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Additional L10H*HC required to increase pH to 10,5 *.,5

gm LioH H0

9. Total Welght of Lithium (WL) required gm LiOH H30

10, Ratio Lithium = Weight of Lithium (WL) SRAN ! 16,6 =

!1. Final Product Volume (Vpp) ml

12, Final Product Weight (Wpp) gm

C. Solidification Sample Results

1. Free Liquid (Free Standirg H20)

2. General Appearance

Test Acceptable D Yes D No

Shift Chem’st

Radwaste Operator Review

Comments

Scale Solidification

Volume of Container (Ve) fr3

Useful Volume (Vu) fe3

Waste Volume to Cement Volume Ratio (Waste to Binder Ratio)

0,75 or From Step B,2

Waste Volume (Vy) in gallons.

Vwg (from B.1 {n ml,) = 200 ml,

Vrp (from B.10 in ml,) = ml .
Vy (from D.2 {n gal,) = gal,

[Vus/V’»p] Xvy = Waste Volume in Callons (V)

Page 2 of 3
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APPENDIX B: RESIN SOLIDIFICATION WORKSHEET

A. Wast: Identification

% Resin Slurry Volume of Resin X 100% = 2 Resin-Test #
Total Volume

!

Boron Content —__ppm Boron-Batc* #
pH —___pH-Waste Type
Temperature ___OP - Tank 14 ¢
011(% by volume) ik il

DATE CHEMISTRY

B, Sample Preparation

l. Waste Sample Volume (Vyg) [Volume of Resin] = 200 ml

2, Waste Volume to Cement Volume Ratio

Waste Volume (Vyq) = 0,43 or
ement Volume (Vig
3. Weight of Cement (Wpg) = 1 x Vyg x 0,93 ‘? - £m
0,43 or m |
Step B,2

4, Weight of Calcium Hydroxide (Lime)=Ca(CH), I

ppm Boron x 3.64x10"% = grams of Ca(OH);
5. Weight of Calcium Chloride=-CaCl;
Weg Weight of Cement x 0,04 = gm CacClj ‘
6. pH following Lime Addition pH
7. Final Product Volume (Vgp) ml
8, Final Product Weight (Wpp) gms

Page | of 3
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C. Solidification Sample Results

1, Free Liquid (Free Standing water) % ml

2, General Appearance

3. Test Acceptable DYu Duo

/
Shift Chemist " Date

4. Radwaste Operator Review /
“Date
5. Comments
D. Full Scale Solidification
1. Volume of Container (V) £’ gal,
2. Useful Volume (V,) £l gal.

3. Waste Volume to Cement Volume Ratio: (Waste to Binder Ratio)

2.43 or From Step B.2

4. Waste Volume (Vi) in gallons,

Waste Volume ‘Vw) ml X Useful Volume (VU) = Waste Volume
Final Volume (Vpp) m1 gallons

5. Weight of Ceament (HC)

V, X 7.75 lb/gal = lbs, cement
A e

6. Weight of Lim-—Ca(OH)z

pem Boron X 1,546 X 187> X v, (gal) = pounds of 1ime
7. Weight of Calcium Chloride~CaCl

: |
Weight of Cament (wc) in pounds X 0.04 = pounds of CaC:l2

Page 2 of 3
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10.

THUMB WHEEL SETTINGS

(a)

(b)

(a)

(b)

(a)

(b)

(Container Volume x 0.95) - v°1u.'CEHENT = First Thumb Wheel
Setting (gallons)
First Thumb Wheel Setting gallons
Volume Waste (V,)-Volume : =Second Thumb
W FIRST THUMB UH!ELS!TTIEQ..I Setting
Second Tt umb Wheel Setting gallons
Operation erified Thumb Wheel Setting l
Operator Date

Waste Container 1d #'sg

Prepared by Radwaste Operator

Radwaste Operator Date

Revieved by Operations Radwaste Coordinator

Operations Radwaste Coordinator Date

Page 3 of 3
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APPENDIA C: FILTER CARTRIDGE DISPOSAL DATA

TEST ELEMENTS:

1) Chenistry department Metler PC 2000 digital weighing scale used for all
data weight seasurements,

2) Data was gathered for both size (large and small) Pall trinity cartridge
filters, Cuno type filter cartridges, and a Gelman filter cartridge that
may be generated at WCGS,

PALL TRINITY FILTER TEST DATA:

a., Filter size (large) = 6" x 15=1/4"
Large filter dry weight = 3,15 Kg
Large filter wet weight = 3,75 Kg
Weight of retained water = 0,60 Kg
Volume of retained water = 600 ml

b. Filter size (small) = 2=3/4" x 17=1/4"
Small filter dry weight = 0,75 Kg
Small filter vet weight = 1,00 Kg
Weight of retained water = 0,25 Kg
Volume of retained water = 250 ml

DE-SLUDGING FILTER TEST DATA:

a. Filter size (Cuno type) = 2" x 14=3/4"
Filter dry weight = 0,316 Kg
Filter vet weight = 0,943 Kg
Weight of retained water “« 0,627 Kg
Volume of retained water = 627 ml

RESPIRATOR TRAILER/ULTRASONIC TURBULATOR FILTER:

a, Filter size (Cuno type) e " x lO*
Filter dry weight = 0,29 Xg
Filter wet weight = 0,739 Kg
Weight of retained water = 0,445 Kg
Volume of retained water = 445 ml

RESPIRATOK TRAILER FILTER:

a, Filter size (Gelman Acroflow I1) = 2"'x 10"
Filter dry weight = 0,287 Kg
Filter wet weight = 0,653 Kg
Weight of retained water = 0,166 Kg
Volume of retained water « 166 ml
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APPENDIX D: CERTIFICATION OF COMPATABILITY

P~

Nuknac

4P ts Yame Lorees

June |8, 1986

Mr, Len £, Paulwon
Fanses Cas and Electric Compeay

PO, Box 278
Wichite, Tansas 4720)
Relerence: ESLO 86.071 TR: 42838/42%28

Sudt HIC/Filter Cartridge Compatidility Statement
Dear Mr, Paulsen:
NuPac Services has revieved the saterials of coenptruction and
fescriptions provided for the cartridge filters produced at wCGS,
We find these lilters to bHe compatible with sur company's
Eaviralloy High lategrity Containers and our ioternally fosmed
Polyethelons High loategrity Goatatuers., Use of containers by
WCGS must de 1o conformunce vith the respective Cortificate of
Complinnce and referenced NuPac Procedures and User's Guides for
these contatiners.

I have a's0 encloned curresnt coples of the State Certificates of
Compliance for all NIC's ve have licensed for shallow land turial,

NuPac Services appreciates the spportuaity to be of se.vice to
¥CGS and ve look forverd to our coatinved reletionship,

Sincerely,
Chuck Fellhayer
Customer Services Director

Encl: Srate Certificates of Complicase for HIC

T L I S —— el B T I ., N e
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« PPENDIX D: CERTIFICATION O) COMPATABILITY

LO~88-8P=, 44

PO Bor T30 0 Barnwen South Carokna 2017

June 27, 1986

Mr. Lon Paulson

Kansas Gas a 4 Electric Company
P. O. Box 20

Wichite, Kanss 67201

Dear Mr. Paalson:

Please be advised that Chem-Nuclear Systems, Inc. has performed
testing to demonstrate the capability of Chem-Nuclear Systems, Inc,
Righ integrity containers to receive filter cartridges provided
the internal surfaces of the high integrity container are protected
with ’olfucothnno foam. The maximum weight of a single filter that
can be placed in the container is eighty pounds,

This testing demonstrates the effectiveness of the foam
cushioned container to withstand the impact of placing the filrers
in the container. The user retains responsibility to .nsure that the
filters placed in the container are Tlaeod with care to insure that
the container is not damaged by the oading rrocess.

Yours truly,

. Pearson, P.E.
Manager, Liner Operations

SOP/cac

W0 Tem e
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APPENDIX D: CERTIFICATION OF COMPATABILITY

NUS 2xsss ey e

July 17, 198
FS-86-028)-L12

Mr. Lon E. Paulson

Kansas Gas and Slectirie Company
2UL N, Market Street

Wichita, Kansas &7201-070%

Dear Ron:

In respanse to your June 11, 1986 letter. NUS Process
Services does have hioh integrity containers (HIC's) which can e
used tor disposal of the filter cartridges produced at the wolt
Creek Generating Station. Those HIC's are produced By 1rC Nuclear
Associates, Inc, and they are licensed for use at the Barnwell
radicactive wvaste disposal site. A copy of the state certificate

Of compliiance and a tlyer describing the WIC are enclosed for your
review,

In addition to the IPC NIC, NUS Process Services offers a
tilter encapsulation liner. This liner encapsulates the filters
¥ith cement and is acceptadle st the Barnwell and Richland burial
Sites. This liner also serves as a self shield and coan be used
tor spent tilter storage when the filter gensrating rate is low.
NUS Process Services is alsc in the process of licensino a new HIC
that will meet the burial recuirements at all waste disposal
Sites. We cspect to have that HIC available early in 1987,

WNe have several methods available tor disposing of vour

cartridoe tilters and we stand ready to provide the best one for
your particular situation,

Sincejely,

Sl 54T

Regan E. voit
Director,
hasie Management Services

et Mike lasom
Gerry motl
halt Hipsher

Enclosure: 1) DREC C of C for WIC
2) NUKIC 120 flyer

KEV/cab

ﬁ"*‘{' Ao Compary -0

SEYROID SOLUMBA S C EFR@0° WO a%e anns
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APPENDIX D:

s

TFC Nuclear Associates, Inc.

CERTIFICATION OF COMPATABILITY

July 14, 1986

Mr., Wayne Gaul
Kansas Car and
Street

201 Market
P.0.Box 208

Electric Company

Wichita, Kensas 67201

Subject: Righ Integrity Containers

Dear Mr, Gaul:

In response to Mr. Lon E. Paulsen's letter

425 Brogencro R-ga
Moorestown N, 08087
509 73829

f 6/11/86, this

is to certify that all TFC ln,a Integrity Containers are
f

compatidle with the mechanica
WCGS, as Listed in the above referenced letter.
also please find one(l) copy of

with the state of South Carolins

ilter cartridges :rolucol by
nclosed

our Certificate of Compliance
Departaent of Health and

Eavironmental Control, providing approval for burial at
Barnvell, South Carolina,

Should you require any addition

Very truly your

(_//'onl G Chando,

President

JJC/ad "
Enclosvre:

-
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