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b.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

SUPPLEMENTAL INFORMATION

FIRST HALF 1981

Regulatory Limits

& c.

Fission and Activation Gases:
(1) Instantaneous =

Shield Building
Auxiliary Building
Condenser Vacuum Exhaust
Service Building

IAIAILAILA

2.2E+04 uCi/sec
1.16E+04 pCi/sec
1.47E+03 pCi/sec
4.0E+02 pCi/sec

NOTE: Limits established by TVA's Radiological Hygiene
Branch such that technical specifications will
not be violated unless the total plant release
rate exceeds the sum of the individual vent re-
lease rates as noted above.

Iodines and particulates, half-lives >8 days

(1) Instantaneous -

Shield Building
Auxiliary Building

IALA

6.2E-02 pCi/cc
6.1E-01 pCi/cc

NOTE: Limits established by TVA's Radiological Hygiene
Branch such that technical specifications will not
be violated unless the total plant release rate
exceeds the sum of the individual vent release rates

as noted above.

Liquid effluent: 2 MPC £ 1.0 (ref. 10 CFR 20, Appendix B, note

3C, Table II, column 2).
Tritium

(1) Liquid - < 3.0E-3 uCI/cc

(ref. 10 CFR .2 Table II, column 2)

(2) Airborne - (ref. 10 CFR 20, Table I, column 2)

Shield Building
Auxiliary Building
Service Building

Condenser Vacuum Exhaust

<

I A

I A

2.0E-07 pCi/cc (Ref. 10 CFR 20,
Table II, Column 1)

2.0E-07 uCi/cc (Ref. 10 CFR 20,
Table II, Column 1)

9.0 uCi/sec (Established by
Radiological Hygiene Branch)

4 .46E+02 uCi/sec (Established
by Radiological Hygiene Branch)
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a.

EFFLUEN. AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION (CONTINUED)

FIRST HALF 1981

2. Maximum Permissible Concentrations
a. Fission and Activation Gases: Not Applicable
b. Iodines: Not Applicable
£, Particulates, half-lives >8 days: Not Applicable
d. Liquid effluents: sum of indv. MPC ratios < 1.0

(ref. 10 CFR 20, Appendix B, note 1)

. Average Energy - Not Applicable
4. Measurements and Approximations of Total Radioactivity

b. & c.’ Fission and Activation Gases, lodines, and Particulates:

Fission and Activation Gases

Airborne effluent gaseous activity ic continuously monitored and
recorded. Additional grab samples from the shield, auxiliary,
service and condenser vacuum exuausts are taken and analyzed at
least monthly to determine the quantity of noble gas activity
released for the month based on the average vent flowrates re-
corded for the sampling period. Also, noble gas samples are
collected and evaluated for the shield and auxiliary buildings
following startup, shutdown or a rated thermal power changes
exceeding 15% within one hour. The vent flowrates for the
shield auxiliary, service buildings, and condenser vacuum ex-
haust are determined and recorded twice a shift.

The quantity of noble gases released through the shield build-
ing due to purging or venting of containment and releases of
waste gas decay tanks are also determined.

The total noble gas activity released for the month is then
determined by summing all of the activity released frum each
vent for all sampling periods, the activity released from
purging or venting of containment, and the activity released
from waste gas decay tank(s).

Allowance is made for a plus or minus one sigma counting error
associated with the gamma isotop:.c analyses.
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b.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

FIRST HALF 1981

Measurements and Approximations of Total Radioactivity (Continued)

& c.

Iodines and Particulates

lodine and particulate activity is continuously monitored and re-
corded. Charcoal and particulate samples are taken frcm the shield
auxiliary building exhausts and analyzed at least weekly to deter-
mine the total activity released from the plant based on the average
vent flowrates recorded for sampling period.

Also, particulate and charcoal samples are taken from the auxiliary
and shield buildings once per 24 hours for 7 days following startup,
shutdown or a rated thermal power change exceeding 15% within one
hour. The quantity of iodine and particulate released from each
vent during each sampling period is then determined using the
average vent flowrates recorded for the sampling period and acti-
vity concentration.

The vent flowrates form the shield and auxiliary buildings are
recorded twice a shift.

The total particulate and iodine activity released for the month
is then determined by summing all of the activity released from
the shield and auxiliary buildup for all sampling periods.

Allowance is made for a plus or minus one sigma counting error
associated with the gamma isotopic analyses.

Liquid Effluents - Fission and Activation Products - Dissolved
and Entrained Gases

(1) Batch - Radwaste

Total gamma isotopic activity concentrations are determined

on each batch of liquid effluent prior to release. The total
curie content of a released batch is determined Ly summing
each nuclide's concentration and multiplying by the total
volume discharged. The total activity released during a month
is then determined by summing the activity content of each
batch discharged during the month.



4.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

FIRST HALF 1981

Measurements and Approximations of Total Radioactivity (Continued)

(2)

(3)

Batch - Condensate Demineralizer System

Total gamma isotopic activity concentrations are determiaed
on each batch of liquid effluent during the release. The
sample for analysis is collected at 20% level of each tank.
A small number of samples :.ve indicated the presence of
activity which is being attributed to contamination of
sampling and analysis containers and not as primary-to-
secondary leaking. This problem is now being addressed

by a complete separation and disposal of all sampling

and analysis containers following their use. When a
primary-to-secondary leak has been affirmed, the total
curie content of a released batch will be determined

prior to release by summing each nuclide's concentration
and multiplying by the total volume discharged. The

total activity released during the month will be deter-
mined by summing the activity content of each batch dis-
charged during the month.

Continuous Releases - Turbine Building Sump and Steam
Generator Blowdown

The turbine building sump and steam generator blowdown
(when going to the cooling tower blowdown) are sampled

on a daily basis. A composite sample is then prepared
proportionate to the daily release volume and analyzed
weekly. The presence of activity reflected in this report
is also being attributed to sample contamination during
analysis. When a primary-to-secondary leak has been
affirmed the total curie content of a release period will
be determined by summing each nuclide's concentration and
multiplying by the total volume discharged. The total
activity released during the month will then be determined
by summing the content of each weekly composite.

e. Liquid Effluents - Gross Alpha, P-32 and H-3

A monthly composite of all four release points is prepared and
analyzed for gross alpha, P-32 and H-3. The monthly composite
is prepared from each batch or release period proportionate to
volume released. A weighted decay correction is applied to
the P-32 analysis only.



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

FIRST HALF 1981

4. Measurements and Apprcximations of Total Radioactivity (Continued)

£. Liquid Effluents - SR-89 and SR-90, Fe-55

A quarterly composite of all four release points is prepared from
the monthly composite and analyzed for SR-89, SR-90 and Fe-55.

A weighted decay correction is applied to the SR-89 and SR-90
analysis. The midpoint ol the quarter is used in the analysis

of Fe-55.
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3.

6.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

FIRST HALF 1981

Measurements and Approximations of Total Radioactivity (Continued)

Allowance is made itor plus or minus one sigma counting error
associated with the total gamma isotopic analyses.

Batch
Value Units
1st 2nd
Quarter Quarter
». Liquid
(1) Number of batches released 302 400 Each

(2) Total time period for batch releases 38,581 61,827 Minutes

(3) Maximum time period for a batch release 1,743 456 Minutes
(4) Average time period for batch releases 127 156 Minutes
(5) Minimum time period for a batch release 15 22 Minutes

(6) Average stream flow during periods of
effluent into a flowing stream: (a) {(a)

(a) See Radiological Hygiene Branch's portion of semi-annual
effluent release report.

b. Gaseous
(1) Number of batches released 6 19 Each
(2) Total time period for batch releases 7,488 17,078 Minutes
(3) Maximum time period for a batch release 3,798 1,440 Minutes
(4) Average time period for batch releases 1,248 899 Minutes
(5) Minimum time period for a batch release 80 60 Minutes

Abnormal Releases

&. Liquid
(1) Number of Releases 0 0
(2) Total Activity Released 0.00E-01 0.00E-01 Ci



6.

EFFLUENT AND WASTE DISPOSAIL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

FIRST HALF 1981

Abnormal Releases (Continued)
b. Gaseous
(1) Number of Releases 0

(2) Total Activity Released 0.00E-01

0

0.00E-01 Ci



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 1981

BATCH LIQUID EFFLUENTS - RADWASTE

Ist Total 2nd Total
Unit Quarter % Error Quarter % Error
Fission and Activation Products
Total Releases Curies 1.25E+00 +1.0E+01 1.60E-01 +1.0E+01
2. Average Diluted Conc. During
Period of All Identified Isotopes pCi/ml 1.12E-06 9.04E-08
3. Percent of Applicable Limit % 5.18E+00 2.29E+00
(g MPC < 1)
=1
NOTE: Percent of applicable limit is based on identified isotope
concentration after dilution, related to their appropriate
MPC concentration and sum of all the isotope fractions com-
pared to 1.0.
Tritium
1. Total Release Curies 3.96E+00 +1.0E+01 2.29E+01 1.0E+01
2. Average Diluted Conc. During
Period uCi/ml  3.55E-06 1.29E-05
3. Percent of Applicable Limit
(3.0E-03 pCi/ml) % 1.18E-01 4.31E-01
Dissolved and Entrained Gases
1. Total Release Curies 8.40E-01 +1.5E+01 1.26E+00 +1.5E+01
2. Average Diluted Conc. During
Period MCi/ml 7.53E-07 7.12E-07
3. Percent of Applicable Limit
(2.0E-04 pCi/ml) % 3.77E-01 3.56E-01
Gross Alpha Radioactivity
1. Total Release Curies 0.00E-01 +1.5E+01 0.00E-01 +1.5E+01
Volume of Waste Rel:.ase
(Before Dilution) Liters 6.03E+06 +1.0E+01 9.30E+06 +1.0E+01
Volume of Dilution Water for Period Liters 1.11E409 +1.0E+01 1.76E+09 +1.0E+01




G.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Isotope Summary

1.

&

10.
11.
12.
13.
14.
13.
16.
17.

18.

Strontium-89
Strontium=-90
Cesium=134
Cesium=137
[odine-131
Cobalt-58
Cobalt=-60
Iron-59
Zinc=-65
Manganese-54

Chromium=-51

FIRST HALF 1981

BATCH LIQUID RELEASES - RADWASTE

Zirconium=Niobium=95

Molybdenum-99

Technetium=99m

Barium-Lanthanum-140

Cerium=-141
Sodium=24

Fluorine-18

Total for Period

Curies

First

Quartet
1.62E-03

0.00E-01
0.00E-01

3.02E-05

O

.90E-03
4.22E-01
3.28E-02
3.44E-02

.50E-04

L]

2.71E-01
1.90E-01
4.55E-02
0.00E-01
4.94E-05
2.48E-02
0.00E-01
1.01E-04

0.00E-01

1.03E+00

o

Second

Quarter
.00E-01

.36E-04
.41E-03
.75E-02
.96E-03
.97E-02
.60E-03
.83E-03
.83E-05
.10E-03
.23E-02
.75E-03
.00E-01
.61E-05
.89E-03
.00E-01
.06E-04

.00E-01

.66E-02



G.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981

BATCH LIQUID RELEASES - RADWASTE

Isotope Summary

Others (Not Required for Reg. Guide 1.21)

1.
2.
3.

10.
11.

12.

Xenon-133
Xenon-135
Iodine-133
Cesium=-136
Argon-41
Xenon=131m
Cerium-144
Rhodium=105
Tellurium=132
Tungsten-187
Phosphorus=-32

Iron-55

Total for Period

-10=-

Curies

First

Quarter

7.96E-01
3.24E-04
1.84E-03
0.00E-01
7.20E-06
4.32E-02
1.72E-02
1.87E-05
0.00E-01
5.02E-03
1.88E-01

1.41E-03

1.05E+00

Second

guatter

.25E+00
.30E-03
.02E-04
.39E-03
.29E-06
.02E-02
.00E-01
.61E-03
. 15E-07
.00E-01
.19E-03

.17E-02

.32E+00



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981
BATCH LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
CONDENSATE REGENERANTS (TO TURBINE BUILDING SUMP)

Ist Total 2nd Total
Unit Quarter % Error Quarter % Error

A. Fission and Activation Products

Total Releases Curies 1.03E-02 +1.0E+01 1.00E-02 +1.0E+01
2. Average Diluted Conc. During

Period of All Identified Isotopes pCi/ml 1.04E-06 8.34E-07
3. Percent of Applicable Limit % 3.43E+00 2.78E+00

(¥=P;Pc <1)

NOTE: Percent of applicable limit is based on identified isotope
concentration after dilution, related to their appropriate
MPC concentration and sum of all the isotope fractions com=

pared to 1.0.
B. Tritium
1. Total Release Curies 3.27E-02 +1.0E+01 0.00E-01 1.0E+01
2. Average Diluted Conc. During
Period pCi/ml  3.30E-06 0.00E-01
3. Percent of Applicable Limit
(3.0E-03 pCi/ml) % 1.10E-01 0.00E-01

C. Dissolved and Entrained Gases

1. Total Release Curies 9.92E-03 +1.5E+01 4.51E-05 +1.5E+01
2. Average Diluted Conc. During

Period pCi/ml 1.00E-06 3.76E-09
3. Percent of Applicable Limit

(2.0E~04 pCi/ml) % 5.00E-01 1.88E-03

D. Gross Alpha Radioactivity

1. Total Release Curies 0.00E-01 +1.5E+01 0.00E-01 +1.5E+01

E. Volume of Waste Re' --e

(No Dilution) Liters 9.91E+06 +1.0E+01 1.20E+07 +1.0E+01




EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 1981
BATCH LIQUID RELEASES

CONDENSATE REGENERANTS (TO TURBINE BUILDING SUMP)

G. Isotope Summary

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.

18.

Strontium-89
Strontium=-90
Cesium=-134
Cesium-137
Iodine-131
Cobalt-58
Cobalt-60
Iron=59
Zinc~65
Manganese=-54

Chromium=51

Zirconium=Niobium=-95
Molybdenum-99
Technetium=99m

Barium~Lanthanum=-140

Cerium=-141
Sodium=241!

Fluorine=-18

Total for Period

'Special steam generator moisture carryover test.

]2

First

Curies Quarter
0.00E-01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
9.58E-04
6.93E-05
1.05E-04
0.00E-01
5.62E-05
2.62E-03
2.05E-04
0.002-01
0.00E-01
0.09E-01
0.00E-01
1.04E-03"1

0.00E-01

5.05E-03

0

0

0

Second

Quarter
.00E-01

.00E-01
.00E-01
.00£-01
.00E-01
.00E-01
.54E-06
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-021

.00E-01

.02E-02



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981
BATCH LIQUID RELEASES
CONDENSATE REGENERANTS (TO TURBINE BUILDING SUMP)

First Second
G. Isotope Summary Curies Quarter Quarter

Others (Not Required for Reg. Guide 1.21)

1. Xenon-133 9.92E-03 4.51E-05
2. Xenon-135 0.00E-01 0.00E-01
3. Iodine-133 0.00E-01 0.00E-01
4. Cesium=-136 0.00E-01 0.00E-01
5. Manganese-56 0.00E-01 0.00E-01
6. Antimony-122 0.00E-01 0.00E-01
7. Cerium=-144 6.41E-06 0.00E-01
8. Copper-64 0.00E-01 0.00E-01
9. Arsenic-76 0.00E-01 0.00E-01
10. Arsenic-74 0.00E-01 0.00E-01
11. Phospheorus-32 0.00E-01 0.00E-01
12. Iron=55 5.28E-03 0.00E-01

Total for Period 1.52E-02 4.51E-05



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 1981

CONTINUOUS LIQUID RELEASES

(Turbine Building Sump)

Fission and Activation Products

1. Total Releases
2. Average Diluted Conc. During

Period of All Identified Isotopes

3. Percent of Applicable Limit
(¥ MPC < 1)
=1

NOTE: Percent of applicable limit is based on identified isotope
concentration after dilution, related to their appropriate
MPC concentration and sum of all the isotope fractions com=-

pared to 1.0.
Tritium
1. Total Release

2. Average Diluted Conc. During
Period

3. Percent of Applicable Limit
(3.0E-03 uCi/ml)

Dissolved and Entrained Gases

1. Total Release

2. Average Diluted Conc. During
Period

3. Percent of Applicable Limit
(2.0E-04 uCi/ml)

Gross Alpha Radicactivity

1. Total Releas:

Volume of Waste Release

(No Dilution)

Ist Total 2nd Total

Unit Quarter % Error Quarter % Error
Curies 6.92E-01 +1.0E+01 3.04E-02 +1.0E+01
pCi/ml  3.33E-06 6.39E-08
% 1.99E+00 4.15E+00
Curies 1.98E-01 +1.0E+01 2.43E-01 1.0E+01
pMCi/ml  9.52E-07 5.11E-07
% .17E-02 i.70E-02
Curies 0.00E-01 +1.5E+01 1.61E-02 +1.5E+01
pCi/ml  0.00E-01 3.38E-08
% .00E-01 1.69E-02
Curies 0.00E-01 +1.5E+401 0.00E-01 +1.5E+01
Liters 2.08E+08 +1.0E+01 4.76E+08 +1.0E+01

«1b=



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

G. Isotope Summary

1.

&

10.
11.
12.
13.
14.
15.
16.
& 2

18.

FIRST HALF 198!
CONTINUOUS LIQUID RELEASES

(Turbine Building Sump)

First

Curies Quarter

Strontium-89 0.00E-01
Strontium=-90 0.00E-01
Cesium=-134 0.00E-01
Cesium=137 0.00E-01
Todine-131 0.00E-01
Cobalt-58 2.71E-01
Cobalt-60 0.00E-01
Iron-59 0.0CE-01
Zinc-65 0.00E-01
Manganese-54 0.00E-01
Chromium-51 3.73E-01
Zirconium-Niobium=-95 2.88E-02
Molybdenum-99 0.00E-01
Technetium=-99m 0.00E-01
Barium=-Lanthanum-140 0.00E-01
Cerium-lal(l) 0.00E-01
Sodium=-24 0.00E-01
Fluorine-18 0.00E-01
Total for Period 6.73E-01

-15-

o

Second

Quarter
.00E-01

.0UE-01
.00E-01
.16E-03
.83E-03
.51E=02
.00E-01
.00E-01
.00E-01
.30E-03
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01

.00E-01

.04E-02



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981
CONTINUOUS LIQUID RELEASES

(Turbine Building Sump)

First Second

G. Isotope Summary Curies Quarter Quarter
Others (Not Required for Reg. Guide 1.21)

1. Xenon-133 0.00E-01 1.61E-02

2. Xenon-135 0.00E-01 0.00E-01

3. Iodine-133 0.00E-01 0.00E-01

4. Cesium-136 0.00E-01 0.00E-01

5. Manganese-56 0.00E-01 0.00E-01

6. Antimony-122 0.00E-01 0.00E-01

7. Antimony-124 0.00E-01 0.00E~01

8. Copper-64 0.00E-01 0.00E-01

9. Arsenic-76 0.00E-01 0.00E-01

10. Arsenic-74 0.00E-01 0.00E-01

11. Phosphorus-32! 1.92E-021 0.00E-01

12. Iron=55 0.00E-01 0.00E-01

Total for Period 1.92E-02 1.61E-02

'Reported in Special Report 81-3

-1b=



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981
BATCH LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
STEAM GENERATOR BLOWDOWN

Ist Total 2nd Total
Unit Quarter % Error Quarter % Error
Fission and Activation Products
1. Total Releases Curies 8.85E-04 +1.0E+01° 0.00E-01 +1.0E+01
2. Average Diluted Conc. During
Period of All Identified Isotopes pCi/ml 2.44E-08 0.00E-01
3. Percent of Applicable Limit % 1.22E-01 0.00E-01
(§ MPC < 1)
1=1
NOTE: Percent of applicable limit is based on identified isotope
concentration after dilution, related to their appropriate
MPC concentration and sum of all the isotope fractions com=
pared to 1.0.
Tritium
1. Total Release Curies 0.00E-01 +1.0E+01 0.00E-01 1.0E+01
2. Average Diluted Conc. During
Period pCi/ml  0.00E-01 0.00E-01
3. Percent of Applicable Limit
(3.0F-03 pCi/ml) % 0.00E-01 0.00E-01
Dissolved and Entrained Gases
1. Total Release Curies 0.00E-01 +1.5E+01 0.00E-01 +1.5E+01
2. Average Diluted Conc. During
Period MCi/ml 0.00E-01 0.00E-01
3. Percent of Applicable Limit
(2.0E-04 pCi/ml) y 4 0.00E-01 0.00E-01
Gross Alpha Radioactivity
1. Total Release Curies 0.00E-01 +1.5E+01 0.00E-C1 +1.5E+01
Volume of Waste Release
(Before Dilution) Liters 3.44E+06 +1.0E+01 5.82E+05 +1.0E+01
Volume of Dilution Water for Period Liters 3.29E+07 +1.0E+01 1.27E+07 +1.0E+01

7=



G.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 1981
BATCH LIQUID RELEASES

STEAM GENERATOR BLOWDOWN

Isotope Summary

1.

2.

10.
11.
12.
13-
14.
15,
16.
17.

18.

Strontium-89
Strontium-90
Cesium-134
Cesium=-137
Iodine-131

Cobalt-58

Cobalt-60

Iron-59

Zinc-65

Manganese-54
Chromium-51
Zirconium-Niobium=-95
Molybdenum-99
Technetium-99m
Barium-Lanthanum-140
Cerium=-141

Sodium=-24

Fluorine-18

Total for Period

-18-

First

Curies Quarter
0.00E-01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

0.00E-01

0.00E-01

Second

Quarter
.00E-01

.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.0CE-01
.00E-01
.CUE-01
.00E-01
.00E-01
.00E-01

.00E-01

.00E-01



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPOKT
FIRST HALF 1981
BATCH LIQUID RELEASES

STEAM GENERATOR BLOWDOWN

G. Isotope Summary Curies

Others (Not Required for Reg. Guide 1.21)

1. Xenon-133

2. Xenon-135

3. Todine-133
4. Cesium-136
5. Manganese-56
6. Antimony-122
7. Antimony-124
8. Copper-64

9. Arsenic-76
10. Arsenic-74
11. Phosphorus-32!

12. Iron=55
Total for Period

IReported in Special Report 81-3.

-19-

First

Quarter

0.00E-01

o

.00E-01

(=]

.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
8.85E-04!

0.00E-01

8.85E-04

Second

Qggrter

.00F-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01
.00E-01

.00E-01

.00E-01



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 1981

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

(Ground Level Releases)

Summation of All Releases

A.

Fission and Activatioa Products

1. Total Releases
Averag. Release Rate for Period

Percent ¢«  Technical Spgcifi-
cation Lim t (2.6 x 10 “pCi/sec)

lodines
1. Total lodine-131
2. Average Release Rate for Period

3. Percent of Technical Specifi-
cation Limit (1.141E-01 pCi/sec)

Particulates

1. Particulates with half-lives >8
Days

2. Average Release Rate for Period

3. Percent of Technical Specifi-
cation Limit (1.277E-01 pCi/sec)

4. Gross Alpha Radioactivity

Tritium

1. Total Release

2. Average Release Rate for Period
3. Total Volume Discharged From Site

4. Percent of Technical Speciti-
cation Limit (2.0E-07 uCi/cc)

1st Total 2nd Total
Unit Quarter % Error Quarter % Error
Ci 4.07E+03 +1.0E+01 6.25E+02 +1.0E+01
pCi/sec 5.23E+02 7.95E+01
% 2.35E-01 3.57E-02
Ci 1.16E-08 +1.0E+01 7.44E-04 +1.0E+01
uCi/sec 1.49E-09 9.46E-05
> 6.37E-07 4.05E-02
Ci 1.16E-02 +1.5E+01 5.45E-04 +1.5E+01
pCi/sec 1.49E-03 6.93E-05
% 1.17E+00 5.43E-02
Ci 0.00E-01 0.00E-01
Ci 2.75E-02 +1.0E+01 1.28E-01 +1.0E+01
pCi/sec 3.54E-03 1.63E-02
cC 8.43E+14 9.32E+14 +1.0E+01
% 1.63E-02 6.87E-02

=20~



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 198!
GASEOUS EFFLUENTS GROUND LEVEL RELEASE

Fission Gases

Krypton-85

Krypton=-85m

Krypton-87

Krypton-88

Xenon-133

Xenon-135

Xenon=135m

Xenon-138
Others (Specify) Xe-131m
Argon-41

Unidentified Xe-133m

Total for Period

lodines
Iodine-131
lodine-133

Iodine-135

Total for Period

3]

Unit

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci

Ci
Ci

Ci

0
0
0
0
4
8
0
0
8
0
4

o

—

First

Quarter
.00E-01

.00E-01
.00E-01
.00E-01
.06E+03
.30E-02
.00E-01
.00E-01
.23E-00
.00E-01

.93E-02

.07E+03

.16E-08
.00E-01

.00E-01

.16E-08

Second

Quarter
0.00E-01

3.86E-01
0.00E-01
0.00E-01
5.56E+02
6.29E+01
0.00E-01
0.00E-01
2.18E-01
2.55E+00

3.39E+00

6.25E+02

7.44E-04
1.54E-03

0.00E-01

2 28E-03



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981
GASEOUS EFFLUENTS GROUND LEVEL RELEASE

Particulates

Strontium-89
Strontium-90
Cesium=-134
Cesium=137
Barium-140
Zirconium=-95
Niobium-95
Cobalt-58
Technetium=-99m
Chromium=-51
Iron-59
Cobalt-60
Others (Specify) Rb-88

Lanthanum=140

Total for Period

-22-

Unit

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci

Ci

First

Quarter
0.00E-01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
1.16E-02
1.22E-05
0.00E-01
0.00E-01
0.00E-01

0.00E-01

1.16E-02

Second

Quarter
.53E-07

.05E-07
.00E-"1
00e .1
.00E-01
.00E-01
.96E-13
.13E-06
.00E-01
.00E-01
.00E-01
.00E-01
.39E-04

.00E-01

.45E-04



A. S-lid Waste Shipped Off-Site for Burial or Disposal (not Irradiated Fuel)

1.

-

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

SOLID WASTE (RADIOACTIVE) SHIPMENTS

Type of Waste

a. Spent resins, filter sludges,

FIRST HALF 1981

evaorator bottoms, etc.

b. Contaminated equip., etc.

c. Irradiated Components, Control Rods, etc.

d. Other (describe) Boxes and Drums

Estimate of major nuclide composition (by type of waste)

a. 1. Chromium=51
2. Zinc-65
3. lodine-131
4. Cesium-137
5. Cesium-134
6. Cobalt-58
7. Cobalt-60
8. Zirconium-95

9. Niobium=-95

1st

Quarter

1

0.

.08E+01

0CE-01

.00E-01
.00E-01
.00E-01
.71E+01
.4E+00

.00E-01

.00E-01

2nd

Quarggg

1

0.

-23-

.44E+01
00E-01
.8E+00
.2E+00
.0E-01
.43E+01
.4E+00

. 1IE+00

.6E+00

Unit

3
m

Ci

Ci

Boxes
Drums
= |

¢ 32 ¢ 3T 2 2 2 2 e

First

Quarter

- D

(= ]

.03E+00
.264E-01

.00E+00
None
.00E-01

.00E-01
.00E-01

.37E-02
.00E-01
.B0E-04
.5E-04

.00E-01
.48E-02
.36E-03
.00E-01

.00E-01

Seconc

Quarter

1
6

—wWwn

.812E+00
.70E-01

.00E+00
None
.3E+01

L4T7E+02
.83E+00

.81E-02
.00E-C1
.27E-02
. 18E-03
.2E-03

.66E-01
.64E-02
.48E-03

.07E-02



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
FIRST HALF 1981

SOLID WASTE (RADIOACTIVE) SHIPMENTS

2. Estimate of major nuclide composition (by type of waste)

First Second First Second
Quarter Quarter Unit Quarter Quarter
b. 10. Lanthanum-140 0.00E-01 0.00E-01 % 0.00E-01 0.00E-01
11. Antimony-124 0.00E-01 0.00E-01 % 0.00E-01 0.00E-01
12. Strontium-90 0.00E-01 0.C0E-01 % 0.00E-01 0.00E-01
13. Manganese-54 1.17E+01 3.24E+01 p A 1.48E-02 2.21E-01
14. Silver-110M 0.00E-01 0.00E-01 % 0.00E-01 0.00E-01
15. Iron-59 9.0E-01 1.0E+00 % 1.13E-03 6.49E-03
16. Other Nuclides 8.0E-01 1.41E+01 % 1.02E-03 1.00E-01
c¢. Irradiated Components, Control Rods, etc.
Spent Fuel Racks None None
d. 1. Chromium-51 0 00E-01 1.07E+01 % 0.00E-01 1.96E-01
2. Zinc-65 0.00E-01 0.00E-01 % 0.00E-01 0.00E-01
3. Iodine-131 0.00E-01 7.0E-01 % 0.00E-01 1.28E-02
4. Cesium-137 0.00E-01 6.0E-01 % 0.00E-01 1.09E-02
5. Cesium-134 0.00E-01 0.00E-01 % 0.00E-01 0.00E-01 i
6. Cobalt-58 0.00E-01 6.72E+01 % 0.00E-01 1.227E+00 |
7. Cobalt-60 0.00E-01 7.42+00 % 0.00E-01 1.35E-01
8. Zirconium-95 0.00E-01 0.00E-01 % 0.00E-01 0.00£-01

9. Niobium-95 0.00E-01 0.00E-01 % 0.00E-01 0.00E-01




EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FIRST HALF 1981

SOLID WASTE (RADIOACTIVE) SHIPMENTS

2. Estimate of major nuclide compousition (by type of waste)

d. 10.
11,
12.
13.
14.
15.

16.

Lanthanum-140
Antimony-124
Strontium=90
Manganese-54
Silver-110M
Iron=-59

Other Nuclides

3. Solid Waste Disposition

Number of Shipments

First Second
Quarter Quarter
1 2

Irradiated Fuel Shipments

Number of Shipments

First Second
Quarter Quarter
None None

First

Quarter
0.00E-01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

0.00E-01

Second

Quarter
0.00E-01

0.00E-01
0.00E-01
1.17E+01
0.00E-01
9.0E-01

8.0E-01

Unit

Mode of Transportation

Sole Use - Truck

(Disposition)

Mode of Transportation

N/A

-25-

First

Quarter
0.00E-01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

0.00E-01

Destination

Second

Quarter
0.00E-01

0.00E-01
0.00E-01
2.14E-01
0.00E-01
1.65E-02

1.46E-02

Chem Nuclear Systems, Inc.

Barnwell, SC

Destination

N/A



SEQUOYAH NUCLEAR PLANT

UNITS 1 & 2

PROCESS CONTROL PROGRAM CHANGES



The Sequoyah Nuclear Plant Process Control Program (PCP) was first issued
and approved by the Commission in February, 1980. At the time of issuance,
TVA had contracted with ANEFCO, Inc. to provide solidification services for
Sequoyah. The PCP thus developed and approved reflected ANEFCO's urea-
formaldehyde solidification process.

On July 15, 1980, the Sequoyah Plant Operations Review Committee (PORC)
approved a change to the Sequoyah PCP. This change consisted only of
the addition of an appendix which further detailed the ANEFCO process
and its use with the Sequoyah radwaste systems. Therefore, since there
was no "process" change it was deemed not reportable.

In September, 1980, a contract was negotiated with Chem-Nuclear Systems,
Inc. to provide for Sequoyah solidification services. Chem-Nuclear
provided TVA with a PCP upon issuance of the contract but it was not
approved by the Plant Operations Review Committee until February, 1981.
Between September, 1980 and February, 1981, no solidification was per-
formed at Sequoyah. Final documentation, a formality, took until August,
1981 due to a document control handling error.

Attachment A of this report presents the currently approved Sequoyah PCP.
It includes a PCP for the Chem-Nuclear system as well as the ANEFCO system.
Either system can be used but contractually, only the Chem-Nuclear system
will be used until a new contract is let.

The Chem-Nuclear system utilizes the urea-formaldehyde solidification
process. Therefore, it has been determined that the change to the Chem-
Nuclear system did not reduce the overall conformance of the solidified
waste product as compared to the ANEFCO system previously approved for
use by the Commission.

“37=
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1.0

2.0

3'0

SQNP

SI-419
Page 1 of 1
Rev. 0
SCOPE
1.1 Description
r e 5 ; Establish and document the gquarterly solid radwaste requirements

in the Technical Specifications.
1.2 Objective

1.2.1 Satisfy surveillance requirements for the solid radwaste srstem
at least once per 92 days as follows:
a. Verification of the existence of a valid contract for 'L_
solidification to be performed by a con“actor in accer-
dance with a process control program (SR 4.11.3.1.b)

1.3 Frequency - 92 days
31.3:% All Modes

a. Verify the existence of a valid solidification contract
for processing radioactive wastes.

INSTRUCTIONS

2.1 Verify that the solidification contract in Appendix A of SI-419 is a valid
contract by verifying that the expiration date is still applicable for
solidifying radiocactive wastes. Record the expiration date on data sheet
-8

2.2 Verify that the waste solidification vendor is using the process control
program (plan) as described in Appendix B of SI-L19 %o solidify radiocactive
wastes. Record verification (yes or no) on data sheet 2.0.

2.3 Record date that step 2.1 and 2.2 were performed.

ACCEPTANCE CRITERIA

3.1 Acceptance criteria is given on the data sheet for each parameter monitored.

ACTION REQUIRED

4.1 The lead chemical laboratory analyst (SE 5) will review and approve the
completed SI and will evaluate if data collected is valid and meets the
acceptance critiera as noted in the surveillance instruction and acknow-
ledges by signing the data coversheet.



|

- SQNP
4 SI-419
Data Cover Sheet
Page 1 of 1
Rev. 2

SOLID RADIOACTIVE WASTE TREATMENT SYSTEM - OPERAB.LITY VERIFICATION

Unit O

Performed By : Date
Analyst(s)

Data Reviewed and Approved: Date
Lead Chemical Analyst (SE5)

Instruction No. Data Sheet No. Pages
SI-419 2.0
Were Technical Specification criteria satisfied? yes no

If criteria were not satisfied, notify the shift engineer who completes the fol-
lowing:

Was a limiting condition for operation violated?
ves (explain in remarks) no (explain in remarks)

Verified By Date
Shift Engineer

Reason for test:

Required by schedule
Other (explain)

Review and Aproval of Test Results

Date

Cognizant Chemical Engineer

QA Review of Test Results

QA Staff Date

Remarks:

3 >



SQuP

SI-419
Data Sheet 2.0
Page 1 of 1
Rev. 0
Unit O
Procedure Acceptance Analyst
Step Description Data Criteria Initials
2.1 Expiration date of / / Date for step 2.3
contract for processing MO DATE YEAR precedes date for
solid radwaste with step 2.1.
(Vendor I.D.) b
2.2 Process control YES/NO YES 3
plan verified (eircle one)
2.3 Performance date NA
of SI step 2.1
and 2.2.

JOTE: If date for step 2.3 superced=s date for step 2.1 or value for step 2.2 is NO,
then immediately notify the chemical engineering associate (SE6) or cognizant
chemical engineer to verify the waste solification contract (Appendix A) is
presently applicable and that the vendor ‘s using the approved process.
Control program (plan) as described in Appendix 3 of SI-419 for processing
radicactive waste for soliditation. Record date, time and person notified and
any recommended corrective actions on datasheet.




- SQNP Rev. 3

=6 ay s

- ey & ; - T . .
TUNNESSEE VALLL :\U.I WQRIT Y DI-hl9 Page 1 of 7 Fe - g, b il s 4 S A
DIVISION OF PURCHASING z - - a2 [ d A Talutence vie Sutims.m
ek N ~ - » 174 4 !‘PP&‘DIK A VSR e A e e
. Chattanoona, nnnrmu 71N { Vingor Chde | Owttme P . 1 e ——————————
) L:a"-’.“u"sls 7"‘3” Il.l "53’“7 . . R Cuan.‘- ) - . 3 _I4 :T ! - - L a.np <AA ll 0o
ane A | gt oF & I Amo --“' : ~e '
iecower ~518 755321 NSV/ERBACK = TVAPURTRFCTA | e cmL btk Ll | TN Amnum g T (1R 030 0D
- 20t e 4Dorinrm.mtc Oata L“;"""l‘: =, 2_."'
L. QUOT G‘&COVTRACT | Account igmper 430 e d . '
LE“"E TYPE OR PRINT AND RETURN ALL COPIES 1 Reauast Date LI f..__:.?', ! ’:m.ﬂlnnl Clonve "'"':.-.'.- Bl 4 k9
iF UNABLE TO QUOTE, PLEASE RETURN THIS FORM UNMARKED EOR TVA USE Oy
™7 L5 ¢ kK »
JTVA ACCUPTANCE - Accepted aniy as to: “TatNGLL &, Ll
‘n comphiance with this quotation 2nd ail condit:ons herein, the unaer- 3, O, 0 B, Ly
ugnea offers, end aqrees «f this oud Lo accented within — tays (30 davs " sagnezestics Ltontaent L ¢
untess otherwise stated) 10 furniany or ailef the items at prices quoted, eusd S rart L:': ..‘m coutract.
Vendor: Clos-tucicar svatert, Iec Comtlrntu: feloshous ammz? o LILL Trarory
. - -5 s b - .. --
: - BIVTCHR Y - 'ia
d4U Steraricta Coive, daloe 190 e v
Colewsis, Nouvh lazeliza 215215 Tennessse Vailey Authonity, Sy
' fLAY o] 0 sesimmpaning A
Vendor Aelarence f.c o =« ooy ‘Tclcnhont AL FO0ATGZ Ship by: o
__Telscoorar {2023 2uiati. Tolax | Sarwlos:
v;!' ‘ .ngnalun
MWELW ST : F a5 W A y 3 i W e L . - ) »
wintof shipment o 7 . Y CEREIEN - “odna Vi) Selieads
- e et g Py g . gt - Py 1 K .:' e BN I T T, --.;'-9.’ Xa
nt of manufacture erite o -l oW e Boeypesrl » rdelias AR
3 Bt s § v ot ety Cavalles
i ad of shipment gt e SIPPNC NG ¥t o ‘ soinBilbs el Ca¥ailesy
ool days alter awa. § for vetin oo ‘ e A
s ' N ‘ otk CONTRACT o .: \ -.' RAY
B g 1y e ar i o S Dt o { For Daanaran tanieas ¥Filoas
* AR N BN ouUntt G s el e e ee g e . et ? : ’0~ -
U G TeCePl OF (07 eu ! Bl = A TR R T s ane . " A B 0 -S
.‘..31. N...l.-.' h.- ..... o
o ARTICLES OR SERVICIS {Give Description or Catalos ivo.) FQUANTITY | UNIT | U°HT PRICE ANMOU"
| These items required an jobsite il i S B R i R Lo e 1T ;CTRFT« Otice ang
?Zuu quate FOB — ! ) Lyl eetansiae)
| ;
| Transport Prepad | |
|
‘ 1
l Il unabls, show here: FUB i '
| ] |
1 in e b oo st
! I P e Lol VLD
| Te= ..’.t'.c"e-l Eenetula cv’ "“1‘.0" ta ator, S QS T BRANE ; [ | i S5 1
; ‘:""": 2 Qarb c‘f .ﬁ! - CA ‘brﬂ‘ - H " l -':_‘,-.:“-n.'! f "bb~bn PL--'.
]
l b 'J! ] | | n "i ~ nn
o, airctal o : 4 S Y RN y'
e 2L 2299 sarcin 'y"kt"tfi"at!nn. e’*hn Raclfunettve | I | I
- 5 & ----—-- A —— e am—— .| 1
Maxte Inlfdifiontion Taactificsticn, T8 weve @ 2ars of | ! ! f
tats canirsce. - . ; ! I 1 Sariniaee s
; ’ . ' I {1 AL Uiand |
| | B T
' The 'aleacked zc'-:in? cenditions ara Zada 2 mare of ; ' ,‘
this cwt:' . s o | ! 1
' - % | '
- . i s - } } ' .‘
| T -atlached T4 Foecs 6532 (Rewsrad Condl $iamg) ard } |
L charces, 028 (Uarad Crpmeioity), ?w," fF o . i |
| Frporiuntny Indemandon Papspning 2ad Cmasifoncs Feeeesa) ! 4
! ' ' ! :
T — =T == o= R B L T T T I e T I e N e e e e
- i A B gl AL T 2 AT T T -
% SATE LO it 1] i) VADUNT it FIFLOVOUICHE N i BAAOUINT
“w —— - - —_— e e ———————— e
| ' ]
. -_ e - Ol e . — - e —
- -_.'_ _:'_': PRSI S0 @l rARSSTrar C Tt . Searwsewot ‘.——u—--..; it ———
TVAUSEONLY e TR [ Ematnige e € et P2k 9 AN
ety A3t ‘he  Griries  or | o ‘f R i
ener inied nbove hose Been | 2k - T P———— T
el N ety end Quentily ‘—':’—:—- P s i -—.-:.--—-__..._’.__.. : -
S R b e LN ;__" L — - — e @4 free 8 LA ages { AL OO 9% 14 Ted YN
1’ } OO LT N ”'l». Nabad rad] Ll - . — —-1~-——— iy o aps— - \‘u
Lot R R ] M ' B Bhicnsiveie —
L S R GERFIAL LOSUITICNS O REVENSE SIDC ANE PADE A PANT OF THIS CONTAALT, \
Couy No, '
‘11. Auditor 3. Comtract File 5. Accounting Otfice 7. Reawsitioner 2. Piant Accounting
=« 2. Cantracine §. Ouzrhiaess & Bive - O L/ 5 A 2B ,



SeiiP

SI-419
. APPENDIX A T
Page 2 of T Ng. noi=383249
& Page No. 7

————— .. o — —
| ————

T A A

L» N | ]

‘i, ' . AR .o it bl L lurir rice | amount
‘ | \ H [Quste m Brias BAd cam el sAlen
5241 (Afifrmative fctiza For Pandicanrod Yorlams) ; ? ; |
| ATAZA (Valeh-"ealey Ast), amd 9933 (AfTfreative Jction |
| ror Dizabled Veterars and Volarars of (oo Vietaan frz) |

ore mace 3 part of this conirace.,

t
!
| |
'

.\ ! 3
: A
\ |
| - : |
{ |
i
l\ |
’ |
| |
i\
Y |
‘ ‘ ;
! ! ‘
1 i 1
] : ‘
: \
)
| |
i : '
; |
y |
i |
‘
i ]
‘
!
3 |
i !
! i ‘
| ’ l
|
| i
‘ ! |
= ; ; |
] i |
| |
\ x ! -
} H
|
| | x |
| ] ]
) ]
{
{
' | |
| |
, |
\
|
‘ |
i | ;
i \
]
| | | \
| | 1
| |
| | | ‘
] ! |
' |
| :
‘ |
|
|
! |
|
l ‘
! . [ |

i 0340 Cantinued (DP 4-7))



SQNP

SI-419 Page 3 of 7
. APPEND . F
Schedule of Prices ok .3 Np, “+768-180449
- Fage Na, :
- ARTICLLE UR SERVICES (Give OESCRIFPTION OF CATALOG mO. ¢ SUANTITY ' e 'um"mc‘ 1 ‘“ou’.‘.

i

8idders quotation snall be based on the materials i
manpower and equinment necessary to complete the : |
i

- ———— g

requwrer;nts of Schedule [ items 1-5 and Schedule !!

tems 1-5. Al work shail be done in accordance wit th|

the attached specification. ‘ |

Contract (IQT). Therefore, no maximum or minimum
amounts are guaranteed.

|

TVA resarve: the right to make multiple awards, and/or|

to award by scnedule.

Schedule | {Where apnlicable, Contractor srall quote

i
)
|
l
|
| This agreement snall be an Indefinite Quantity Term
|
|
|
|
|
|
|

$8000.00 'alus

|

Wuste umil prize ang
CoOMmeute ettengion;

|

ISSSER—— N—

$8000.00i olus (-

: For coth Demand and Fuil-Time service) Doemand ;
i A. Rental and set-up of mobile solidification unit. | SSCO/da%
; 3. Services of operator (Dollars/hour) isgliyl/hf.
| |

C. Solidification services utili:ing mascnry cement !

.

-~
S

-

as a solidification agent. (Dollars per cubic i
foot of waste as measured at the connection between

i
the TVA nuclear plant and Contractor's equipment).|$ 15. GOFt.3 * 15.60 /ft.

Transportation (Shipgping Cask without liner)
(See Attachment 1) |
Disposable liner - ' 84

15

—

fig

. Schedule Il (Where appliicable, Contractor shall quote ! 1

| A
| 8.
|

0.

P

o e o Uy g .
ror poth Demand and Fuil-Time servicea)

Note: (Transportation shall
Plant near Daicy, TN. to the Chem Nuclear Disposal
Facility near Darnwell, SC).

|
Same as abcve : 1$735/day |

Same as above § 30.00he.

|
Sotidification services utilizing the DOW Chemical |
solidification process for low-level radiocactive | i
wastes. (Dollars per cubic foot of waste as ~ :
measured at the connection between the TVA nuclear

plant and Contractor's equipment), $75.00 /F¢.3
| |
|
Transportation \shwopwng cask without liner) 1$2695.08K1p-
(See Attachment 1) ° Enesim ment
Disposable liner ) $8385.( ?aiﬂgr

by

be from Sequoyah Nucicar

‘.._.._ e P A ——

1$80C0.00C 'plus

|
fulz" el
’

”SOuO 0C/Mo.

s

30.69 /h

?
!
|
|
{
(.2

1tem
below

(See
i.‘z bz

(See
#3 U

2695, “&hxpment”59: 0311oment

item :

170.1 ‘ner $170.C01¢ner be:

”9000 g0 c]us (.

A 3031 (OP-%TY)

siocem Chem-tucliear Systems, Inc

PR |
i
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l;l.n r ARTICLLS OR SEAVICLS ( 1ivk DESCRIPTION OR CATALOS MO

1] ;i
L QuanTITY I-umv lusir price

!
Qvertime Bidder shai: state: $£30.00/hour
Hours constituting reqular workday

8 3.m. $0 . -9 o.m.

Days constituting regquiar work week if cther than
Monday througn Friday. NA

Quality Assurance. Thirty (30) days from date of award,
the Contractor snall satisfy all QA requirements '
specified by TVA. Should Contractor fail to '
satisfy the aforementioned requirements, TVA racerves
the right to terminate the contract at no zost.

used.

Full time use $8,000.00 fee is a one time charon.

Oemand use 53,0C0.C0 fee is per set up if the unit |
leaves Secuoyah Station between solidifications. |
For Dcv Solicification a metering batch tank is |
required. Should this service be elected a minimum |

3 year rental period at an additional $8,760.00/month |

will be required or CNSI will sell batch tank equipment
to TVA for $4C0,000.00.

As stated herein pricing is based on a minimum 40 hour
work week,

Pricing is based on minimum of 95 cu.ft. of racwaste
per liner.

{ Transportation based on use of CNSI licensed 21-300
cask.

| Transportation basad on use of CNSI licensed 14-105
or 21-300 cacks

Pricing is based on minimum of 110 cu.ft. of radwaste
per liner. |

|
|
|
|

|
|

Contractor srall notify TVA when 70% of award amount has been

1

(Guete wnt price anag

Pompvie

sriension)

S AN (O

sipoen Chem-Nuclear Systems, Inc.

AMOL



-

SQNP

SI-419 Page 5 of 7
CHANGE OF CONTRACT APPENDIX ATwmis 0LECK vo ue ,,Eﬁw\."'r%n Ry :
> VENOOR COOE ﬂ)&ot SR G FINCE Ny " CHAT oG
. (Sl TH |t
Adaress ali communicat!on except Inveices 10 . i 39 | 81 Pﬁa" 180449 !
TENNESSEE VALLEY AUTHOAITY [BUYING CODE [ CCMODITY CLLE ,c»mnc: AMOUNT -
DIVISION OF PURCHASING |
Chattanooga, Tennesses 17301 L IFE 1 DI V| 5 | 2951 ho cha noe '
m‘ remeile NG, iertiisGl UsnT '<—‘ PORMAr T
Telex 35.8417 Telepnone 513-755.3011 | e
elex onone ' 1/12/3) ! }'_‘g_,‘g e
ANSWERBAC K. TVAPURTRECTA ACCOUNT NO, na4-31 i
Telecopier 6187953214 1 711063-120 ' |
|PROECT
CCNTRACT NUMBER 3t D9 shown an ail
iAvoices, packages, wsa’::; ta:m ana {_Seauovah Nuclear Plart
corresdongencs.
l TO |
\
s . K O i
| Chem-tuclear Syszoms, Inc. | ONSITE MCBILE SOLIDIFICk
. 240 Stoneridge Orive, Sufte 100 SEPVI.hJ FOR RADIOACTIVE
l c01um1a, SC 4---10 '
! !
! |

The attachad

C -~
- -

Also, on page 2 of

Thirty (20) days frem date of award, .

Chould rerd:

i

naty (90) days from date of award,

d Schecule III {s hereby made a part of the contract.

edule of Prices, Qualitv Assurancs aoes read:

0,

O

)
| o3,
f - ' *
1 |
! $
‘. TLniakS i |
Ad other terms and conditions of the origina! contract and previous ehanaes of contract (if any), ‘hail apply.
N TO EXCEE TENNCSSCE VALLLY AUTHORITY
CT 'y h s».D 7X -
Previous Total €100,09 Civision pfiPurchasirg
" |
A { ‘\' /V‘ //"7 4 ﬁ/v,/) 7
/ / / f
Correct Totat 10 Change By_K A/t i<od 4 /,‘If’n'-(n'f(,(/
(68) David H, "arkeprenanng Agent
/mc

TVA 194 (0P.7.80)

Contractor

Sontract Flie Ajrain T
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| 1 ¥
| Articles or Services | Quantitv | Unit ! Unis Price! Amet
| | b
| Schedule 111 (Where a:: iicable, Contra tcr '1&11 | ,
| quote for bouh Damand ana Full Time Servic x %
| i ey |
| 312,000 pius 8,006 °
| |
i Cemand | Full Tiee
| ! :
2 : aaatt . 2 | s o/
| A, Rental and set up cf Mebile Solidificatien unit, | $500.00/day $5,000.0C/0.

m

*i

| %9

-

'

NO

*4 See

-

I |
. M ' | |
Services of QOceration [(Dollars/hour) | “2 [ !
| $30.00/hr} ! $30.00/hr?’
= ' | i
Solidificaticn services utilizing Urea Formalde- |*3 ] ; !
hyde s a solidification agent. (Dollars per ' $30.00 | | $30.00 |
cupic foot of waste as measured at the ! i | ;
connection between the TVA Nuclear Plant and | ;
Contracstors eguigment). ‘ | ;
! |
: ' {
Transportatica (shipping cask without liner) 4 ‘ : ;
(See Attacnment 1) | £2,770.00! | $2,770.00 |
Disposable liner | £3,370.00! $3.879.00
| :
l 1
!
] | |
i ' "
- . , . x ) |
See Item No. 1 of Page 2 Schedule of Pricos pervicusly submitted. | :
: | *
See ltem No. 2 of Page 2 Scheduie of Prices previcasly ,a:m1§tea : '
Pricing is based on minimum of 200 cu. ft. of racwaste per liner.
Item No. & of Page 2 Schedule of Prices previcusly submitted. 4
! ,
E: Availabzi::w of urea forinaldenyde solidificction unit for demant type
service is oased on be‘ne *aleased from servi¢e by anothar utilizy
This ut111L, expects iecion of services diring week of 15 (ecember
1980. Upcn relea=: @ ~entioned unit would be brought to Z2quoyén
Nuclear Statier r days. Availability ¢f Full Time services

remains negotia

! |
|

Chem Nuclear

<,

vJSterS' :.'\C.
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Chem-luclear Systems, Inc., Process Control Program Using CHSI
Portadblie Solidification System (Typical)
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The purpose of the Process Control Program is to:

Provige assurance of the satisfactory solidification of wet radioactive
waste ana absence of significant free water in such waste prior to
transport and disposal.

SYSTEM DESCRIPTION

The Portable Solidification Unit utilizes urea formalidehyde o convert

all :ype of wet radioactive waste (filter sludges, spent resins, evaporator
cottems, boric acid solutions, and sodium sulfate solutions) into a solid
ﬂa'FIx.

Sulfuric acid is added to a homogeneous mixture of wet radicactive waste
and urea formaidchyde until solidification occurs

The Portable Solidification System consists of the following zubsystems:
waste transfer, dewater, catalyst addition, air sparging, anc off-gas
vent system. The unit also contains a pneumatic control panel and an
electric control panel.

2.1 laste Transfer System

r iy The major components of the waste transfer system are a
2-incn, tefion-linea hose with an outer stainiess steel
braiding and manual =d air-operating ball vaives.

ea1.2 Valve WS-1 (plant isolation) is an air-operated ball valve
which will shut on a high level in the disposadle liner.

3

v 1o Yalve WS-3 and WS-4 (sample valves) and 4S-2 (waste con-
tainer isolation) are manually operated bail vaives.

9
ro

Cewatering System

& 2e The purpose of the dewatering system is to remove slurry
water from the disposable container before solidification.
2.2.2 The major components of the dewatering system are:
1. A 1-1/2-inch air-driven, diaphragm-operated positive

displacement pump.

"~

A pressure gauge i1s located on both the zuction and
discharge side of the dewater pump.

v Tne <uction hose fcr the dewater pump is a 1-1/2-inch
ruboer suction hose. The discharge hose is a 1-1/2-inch
teflon-lined hose with an outer steel braiding for over
pressure protection.

4. Both sample and flush connection are availeble for the
dewater system.

5. A1l valves in the dewater system are manually operated
ball valves.

s
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JF Transfer System il
v 18 The purpose of the UF system is to store the UF until

needed and then transfer UF to the disposable liner so
it can be used in solidification.

2 The major components of the UF systems are:

1. UF stowage container wnich is usually a spare 300-
cubic foot liner cauipped with a PYC (polyvinyl chioride)
stand pipe.

2. A 1-1/2-inch air-ariven, diaphragm-operatcd positive
: displacement pump. &

3. Th~ pump is equipped with a suction and discharge
pressure gauge and flush and sample connection.

cataivst Addition System

- . A

i The function of the catalvst addition system is to transfer
the cataiyst from the shipping container tc the disposable
liner for solidification.

)

2.5.2 The major components of the catalyst addition system are:

1. The catalyst transfer pump is a 3/4-inch centrifugal,
constant-speed pump. The pump is equipped with a metering
valve for regulating discharge flowrate and a recircula-
tion line back to the suction side of the jump.

2. Check valves are placed in both the catalyst transfer
line and the air sparqging header to prevent anv acid
backing into the pneumatic control panel.

Air Spcarging System

9% 1 The function of the air sparging system is to mix the urea
formaldehyde and radicactive waste and for draviing off free
1iquid remaining in the liner after solidification.

i

W
.
a3

The major components of the air sparge system are the air
sparge header which is placed inside the disposal liner,
"the control reguiator, and gauae located at the pneumatic
control panel.

0ff-5as VYent System

2.5.1 The purpose of the off-gas vent system is to create a slight
vacuum at the top of the iiner to draw off raadinactive airborne
contamination and discharge it through the plant's stack gas
system
.)J..a\- -

(81}

ro
.
[ 2% ]

The major components of the off-gas vent system are the blower
which is used to take a suction on the liner, 1 1-1/2-inch
spiroflex hose, and a vacuum breaker which will open a 1 psig
to prevent the blower hose from collapsing,
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2.0.3 The blower is normaily mounted on the stand with valve 4S-]
and the sample valves.
Pneumatic Control Panel
sl The purpose of the pneumatic control panel ‘z to line up and
deliver pressurized air at 100 + 20 psig for the following
functions.
1. Sparge Air
2. Fill Head Cooling
3. Camera Air
4. Plant daste Connections g
‘S, UF and Dewater Pump Control e
.y . All functions are equipoed with a pressure reculator and a
pressure gauge except fill head cooiing air ana camera air.
.7.3

The pneumatic control panel is cauipped with an air aryer for
removing moisture from the suppiy air.

Zlectrical Control Console

2.3.1

c.8.2

The purpose of the electrical control conscie is to provide
power and indication for the foilowing components:

. Pump and Valve Indication 2ad Operation
Level Indication

Radiation level read-out

Remote Viewing Camera

% Acid Pump

0ff-gas Vent Blower

[ S L o S

Pump and Valve [ndication and Operation

1. Valve indication is supplied for valve 4S-] (plant
isolation) at the electrical control consoie. The valve
can be operated in either local or remote control.

2. An interlock is installed on the filling head to prevent
#S-1 from being opened unless the fill nead is positioned
correctly on the barrel top liner and shut on a nigh
pressure 1in the disposable liner.

3. Valve WS-1 will snut automatically on a nignh-nigh level
condition in the disposable liner.

4. A red indicating light is on the electrical control con-
. so'e to indicate valve 1S-1 is open ana 2 creen light
exists to show wnen uS-1 is shut.

5. There is a 30-second time delay built in *ne automatic
closing device for WS-1 to allow the operator time to
prevent a premature closing of valve US-1. uS-1 will
shut autcmatically on 3 high-high level rondition in
the disposable liner.



i~
.

L )

1y

.8.4

€
.

wa

ill

w

o

“ead

v@l:
SI-419 Page 4 of g
APPENDIX B - PART I Qev. 3

cevel Indication

. Four different level positions are supplied. They are
dewater level which is yeilow, waste level which is black,
JF level which 1s white and nigh levei wnich is red. The
level probes connect to the fiiling nead by means of dis-
posable dual banana jacks wnicn are color c¢sded for e2ach
level setpoint.

2. The level insige the disposatle liner is incdicated on
tne electrical control console by a series of level indi-
cators. A level indicator exists for each probe (dewater,
waste, UF, high). There is also a selector switch which
w11l energize the dewater probe wnen in the siudge posi-
tion. A white indicator shows when the correct level
nas been obtained. 8
A remote radiation detector monitors the waste passing through
the waste transfer hosc and may be positioned at any desired
location.

The electrical contro! console contiins a remote television
monitor for viewing the contents of the disposaple liner.

The acid pump and vent biower controls are identical in design
and operation. They consist of an off/on switch and 2 red
indication lignt to show wnen the equipment is energized and
are equipped with overload circuits.

Assembly

~

Wil 1

~r

1Y

L

“he fill head assembly is mounted atoc the dispcosable liner
and directs the flow of waste, cataiyst, UF, ana air to the
liner,

The fill head is equipped with an adjustancle nign levei
switch wnich will shut vaive WS-1 on a high ievel. The nigh
level switch is a float-type switch.

A camera is mounted in the fill heaa and directed into the
disposable liner.

LECTION AND ANALYSIS

sample Procedure Qverview and Implementation

4

[ @%)

1

-—

1

|

(&%)

This Section and Section 4.0 of the Process Control Program

estabiish the program of samnling, amalysis, test solidifi-

cation, and evaluation which is necessary %0 ensure complete
solidification of euch type of wet radioactive waste,

3atch is defined as the waste required to fill one disposable
liner to the level of the waste level probe.

[f any test specimen fails to solidfy, the batch in the
liner <nould not be solidified until 2 new test specimen can
be obtained, alternative solidification parameters be deter-
mined, und a subsequent test verifies solidification.

, -
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[f the first test specimen from a batch of waste fails to
verify solidification, a sample will be collected and analyzed
in accordance with the Process Control Program from each conse-
cutive batch of the same type of wet waste until three (3)
consecutive test specimens demonstrate solidification. At
this point, the sampling requirement is again asvery tenth
batch of each type of wet waste.

Test Specimens

-~ "
-

Radioloaical Precautions

1. All samples must be handled with oroper radiological
considerations to minimize empioyee exposure and to
prevent the spread of contamination.

A "clean" and "eontaminated" control area should be set
up to prevent contamination spread.

Any requirements set forth by the facility's Health
Physics Depar:tment must be compiied with.

Disposal of completed test samplies will Le in the liner
to be solidified.

Sheet PCP-]

Data Sheet PCP-1 [Attachment 1) will e used o collect
data from each test specimen and will be maintained on

file with the current sheet on top. A copy of Jata
Sheet PCP-1 will be maintained for each of the types of
wet radioactive waste.

The following information is required on zech test
specimen:

1. pH of waste

2. Waste o0il content (percent visual)
3= Waste/UF ratio

4, UF/Acid ratio

ke follewing infor-

solidification evolu

Waste type

Batch number

Level probe setpoints

Sparge air pressure, flowrate, sparging time
Total waste received

Total UF added

Total acid catalyst added

IOV U B G N

The batch number will range from 1 throuan 10 and ¢n each
tenth batch of each type of wet ragioactive waste, a new
set of process parameters will be determined. This prac-
tice will be followed for each type of wet radiocactive
waste.
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Selnd Sampling Continuo&f”?riMsfers of Haste

9 Evaporator bottoms or other hot camples should be collected
and tested as quickly as possible to lessen the crystailiza-
tion of any boric acid which may be present.

& Resins and other sludges zhould be collected in wide-mouth
bottles or cther sucn containers from which the sampie may
be readily removed.

S In the cases of resins or other waste in which large volume:
of flush water are involved, several consecutive samplies ma
nave to be taken ana the flush water decarted from the scmp
before a sufficient cuantity of samplie is obtained.”*

4. Sample volumes should normally be 1 liter. However, if rad
tion levels make this impractical, smaller sampie may te ob
tained as appropriate.

wn

. Obtain the sample from either vaive WS-4 after sufficient w.
has been transferred %o the liner so that a reoresentative
ple is in the transfer line, or from the piant's routine sa:
point for the waste involved before its being transferred.
the sampie is collected at valve WS-4 at least 1/5 of the a
cipated volume of waste to be transferred shouid have been
received pefore taking the sample.

Sampling Multiple Transfers or ‘laste Per Batch

w
ro
&

i. The sampling tecnnigues of 3.2.3 above are applicable.

Za Fach sampie of the nartial batch will bLe nlaced in appro-
priate storage until the entire batch of waste has been
transferred to the liner.

: For each partial transfe an estimate of the volume will
be made.

4. Prepare a composite sample by determining the fraction
which each transfer contributed to the toral batch.
Jsing the total samole volume required, multiply each
transfer fraction by this volume to give the volume of
e2ach sample whicn is %0 be added to the composited sample.

cample Analysis

3.3.1 General Sample Analysis Considerations

1. . Specific techniques for chemistry analysis are not includec
in thic PCP since there are several acceptable procedures
for many of the analyses that may be reguired.

- The soliuification agents will require certain analysis
and are included in this section for convenience.

" 3 All analytical results are to be recorded on Data Sheet
PC2-1 maintained for that purpose.
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For each new UF shIpment. and pericdically during <torage,
analyze a sample for specific gravity ana pH.

Each container of catalyst snould be analyzed before use for
specific gravity and coior (visual'l.

Evaporator bottoms should be analyzed for:
P

2 0il1 (percent visual)
e 3oron

Y amid
.

Filter and other siudages should be analyzed for pH ard
visually checked for percent gil.

Resin beads will be characterized by analyzing the wateb
surrounding the beads for pH.

All waste should undergo a qualitative test for foaming upon
the addition of the catalyst. This can be accompiished by
idding the catalyst to a small quantity of the waste in a beak:
and visually observina the results. Add antifoaming agent

as needed to waste to eiiminate foaming action

SOLIDIFICATION AND ACCEPTANCE CRITERIA

General Solidification Considerations

4.1.1

1.8

4.1.4

The standard ratios of UF/waste that are to be used on the
first test sclidification (unless other data shows different
ratios shoul. be used) are as foilows:

15 Resin beads or other waste with a high precentage of
solic material with a defined shape, use a ratio of 1 to

[

Filter sludges, evaporator bottoms, or other waste with «
high percentage of dissoived or suspended solids use a
ratio of 1 to 2.

If the pH of any waste was less than three, a caustic should
be added to increase the pH to greater than three before the
addition of the UF. Record the sample size and the amount of
caustic added.

[f foaming occurred in the waste sample, an antifuaming agent
should be added to the waste before the addition of the UF.
Record the sample size and the amount of antifoaming agent
added.

if- visual 01l checks indicate concentrations greater than 1
percent, attempts to renove the o0il should be initiated by
skimming the top of the liquid or by the addition of demulsi-
fication agent(s).
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4.2 Test Solidification
3.2.1 The waste sample should have the required pretreatment accom-
olished before the test solidification.
3.2.2 Prepare the test solidification vessel {(normally a 1,000-mi

disposable beaker) with a mixing device. This may te a dis-
posable magnetic stirrer, a miniatire air sparge system or
other mechanical means of mixing e waste to UF.

4.2.3 Transfer a known representative vo ume of the waste {(approxi-
mately 400 ml) to the test solidification vessel.

3.2.3 . Add the appropriate volume of UF as determined by the-gppii-
cable ratio. )

4.2.5 Mix the waste and UF thorcughly. Then begin the catalyst
addition until a pH of approximately 2 is obtained, then stoD
the addition of the catalyst.

3.2.6 A5 soon as the mixture beqins to thicken. stop the mixing
and allow the sample to remain undisturbed for at least 30
minutes.

$.2.7 1f any free-liquid is noted on the top of the sampie, transres

the liquid, by draining, into a clean, disposable volumetric
heaker and record the amount of the liguid transferred. Calc.
late and record the percent of free-liquid present.

4.3 Solidification Acceptability

8.3.) The sample solidification will be considered acceptable 1f
the amount of free-liquid was equal to or less than 0.5
percent by volume or | gallon, whichever is iess.

$.3.2 The waste solidification will be considered acceptable from
a solid mass standpoint if it is evident from its physical
appearance that the solidified waste will maintain its shape
if moved from the vessel. This may be determined, for example
by simply prodding with a stick or other rigid device and
observing significant resistance to penetration.

4.3.3 [f one or more of the above tosts fails to meet the stated
criteria, additional solidification parameters must be deter-
mined. This will also require the initiation of the additione
solidification testing requirements for the next three batch
types of waste which fail to solidify.

4.4 A rnate Solidification Parameter Selection

-
cr
W

4.4.1 [f unacceptable soliditication resulted from excessive foamin
the following items should be explored to recuce subsequent
foaming. Solidification testing, as specified in Step 2.3
above, must be repeated and results recorded.

1. Adding additional or different antifoaming agent
2. Lowering the pH of the waste before the addition of the !
: B Reduce the addition rate of the catalyst
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If unacceptable solidification resulted from excessive free-
1iquid or a too-soft matrix, the UF/Waste ratios should be
adjusted in increments of 0.5. For examplie, if the UF/waste
ratio was 1 to 3 and the results were unsatisfactory, a ratio
of 1 to 2.5 should be vsed. Solidification testing as speci-
fied in Step 4.3 above must be repeated and results recorded.

YD
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Chem-fluclear Systems, Inc., Operating Procedures for the Portable
Solidification Units (Typicai) -

_")@—
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Scoce

This document provides instructions recessary for the operation of the
Portable Solidification Unit during normal operation, resin sransfer
and dewatering, and system startup and securinag.

€ 1.3 Applicability

The instructions contained in this procedure are to be used by
the operators of the Portable Solidification Units.

Prerequisites
» “4

V.81 The radioactive waste disposal system shall be in the shutdown
mode of the operation tefore commencing Portable Solidification
Unit startup.

r
ro

New level setpoints for waste and urea formaldehyde will be
determined by a test solidification of each tenth tatch of each
type of wet radicactive waste (filter sludges, spent resins,
evaporator bottoms, boric acid solutions, and soaium sulfate
solutions).

Precautions

1.3.1 At all times, the cperator will follow the proper radiclogical
precautions, to minimize the spread of contamination and to
limit personal exposure to ionizing radiation.

1.3.2 When perfcrming a dewatering evolution, the air cparge must be
in operation. This is to prevent the resin from settiing out
and forming a semi-solid mass which will prevent acequate
dewatering.

o33 When dewatering a resin slurry, ensure that the proper filter
screens are installed on the dewatering header.

1.3.4 If at any time during the operation of the Portablie Solidificats
Unit you cannot maintain normal parameters, secure operation anc
contact the plant chemical engineer for assistance.

1.3.5 Ouring all processing evolutions, the PSU operator(s) will wear
assigned dosimetry.

1.3.6 Ouring all operations of the PSU, the PSU operator(s) shall wear
the proper clothing as required by Special Work Permit (SWP).

w—t
()
e |

A radiation and contamination survey shall be performed after
maintenance on any part of the PSU which could reieasa2 contami-
nation, and anytime qood radiological precautions and procedurac
require surveys te be performed. The pilant Health Physics
Section shail perform this survey.

-~






|
Using a crase, 1ift the filling head from its stowage tray
and piace into position for connection of the following:

|
|

UF transfer hose

Waste transfer hose

Dewater suction hose

81ower suction nose

Catalyst transfer hose

J2 to plug P2

J3 to plug P3 )

J1 to plug Pl

J15 to plug P15

WSOy BN
. - - - . .

If necessary, remove vaive WS-1 from tne plant connection
stand.

“h
Following proper radiological precautions, remove any
blank flanges from Loth valve WS-1 and utilities radwaste’
connection.

Attacn valve WS-1 and the sampie spool piece to the utili-
ties radwaste connection and tighten secureiy.
Following proper radiological precautions, connect radwas-®

connection nose to the sampie side of valve ¥WS-1 and to
valve WS-2 on the fill head assembly and tighten securely

Connact the polymer transfer iine to UF pump discharge
valve, UF-1, and to UF liner isolation vaive, UF-7.

Place the catalyst pump stand and the catalyst container
in the assigned position.

Following proper safety precautions, connect the catalyst
transfer line to the catalyst liner isolation valve, CT-5
and catalyst pump discharge vaive, CT-1.

Connect catalyst suction hose and stana pipe to the sucti
side of the catalyst suction pump and instail stand pipe
and catalyst container.

Install the cataiyst recirculation line between vaive cT
and catalyst storage container.

Connect the dewatering suction hose to the dewatering
suction vaive, D4-1, and to the dewater iiner isolation
valve, OuW-7.

\
Connect the dewa“er return line to the dewater pump dis-}
charge valve, OW-6, to the utility's dewater return
connection.

connect the discharge of the off-gas vent blower 10 the
utility's vent system.

\
Connect the suction of the off-gas vent blower to the fi
head assemdly.

Make up the air sparging header and install the level leﬁ

at the setpoints determined by the most receat test
solidification.
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cystems Preoperational Checks

1.

NOTE:

N

Remove the inspection port from the cask 1id and remove
the barrel tcp trom the disposable liner. Inspect the
cask and liner for damage and foreign material.

[F A CASK IS NOT USED, STEP 1.4.1.2.1 MAY BE QMITTED

Place the air sparge heacer assembly inside the disposab
liner and adjust the lev~l heads to the setpoints define
by the current test specimen.

Pos*tion the solidification filling head over the dispos.
liner opening. Leave enough clearance so that the sparg
neader and level! leads can be installed in their connect
on the filling head assembly. i

Following proper radiological precautions, insert the ai:
sparging header into the connection on the filling head
assembly.

Followine nroper radiolcgical precautions, insert the le
leads into the lead connector points as follows:

Green - Ground
Yellow - Dewater
3lack - Waste
White - UF

L0 PG -

Place the contro’ power switch in the on position.

Pesition the filling head on the disposable liner. Veri:
proper position by checking that the filling head positic
light on the eiectrical control panel is energized.

Actuate main air selector switch on the control console
and check available air pressure. Air pressure should be
100 + 20 psig.

Check for proper operation of valve WS-1 by taking it fre
fully open to the fully shut position from the control ct
sole and locally at the valve station.

Energize TV camera, TV monitor, and container light.

Check for proper operation of. alarms and alarm lights at
the control panel.

Obtain from the plant's radwaste system operator the
approximate amount of waste to be transferred.

Perform the following valve lineus:

1

s shut or check shut valves WS-1, WS-3, WS-4, CT-5,
OW-2, OW-5, UF-2, UF-5, and CT-2.

ra

Open or check open valves 4S-2, Dk-7, UF-7, CT-3,
OW-1, DW-6, UF-6, and UF-1.

- -~



IQaP

SI=<418 . : :
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Page Sot 0 oe set to allow a transfer rate of 5.0 gpm. A trans

Rev. 3 rate of 5.0 jun corresponds to a valve setting of 2.
[f vaive CT-1 is not in the proper npositic», adjust
valve CT-1 to the proper position.

(]

4. Place valve SA-1 in the UF pump position.

14. Open valve WS-1 from the electrical control console and
start the off-gas vent blower. I[nform the radicactive
waste system operator that the solidification system is
ready to receive waste.

1.3.1.2 Radioactive Liquid kaste lransfer and Disposable Liner Fillinc

e Before receiving radicactive waste, verify the preopera-
tional checks are compiete.

Yerify that the transfer of radioactive waste has begun ¢
viewing the TV monitor and inform the client's Radioacti:
Waste System Operator that you are receiving waste. Recc
dite and time you began receiving waste in the radwaste °

3. Record fixed monitor radiation readings on an hourly bas®
and record in the radwaste 10g.

4. when the waste reacnes the waste level setpoint, shut
valve WS-1 and inform the plant radwaste system operator
to secure transfer.

5.  When the transferring operation is complete, inform the
olant radicactive waste system operator to perform the
necessary valve lineup to flush the waste transfer line.

5. nen the radicactive waste system operator reports that

ne is ready to flush, open valve WE-1.

~3

Continuously monitor liner level during flushing operati

Monitor the waste transfer header for radiation levels.

adequate flushing has taken place, the radiation levels

the waste transter neader should ap~roximate background.
[f radiation levels are significantly greater than back-
ground, further flushing is required.

O
.

After adequate flushing has taken place, shut vaive WS-i

10. Obtain the volume of waste received and record in the ic
and on Data Sheet PCP-1.

11. Actuate air sparqge selector switch on the pneumatic cont
console and increase pressure by adjusting the reguiatir
valve until a gentle rolling motion is noticed on the
surface of the liquid hy viewirg the remote monitor.

i2. Start UF transfer pump by inCreasing the air pressure
the speed control requlator from the electrical control
conscie.



SQlP

3I-419

APPENDIX B - TART II
Page & of .4

Rev. 3

1

.4.2

3.

14.

18,

Monitor the liner for UF flow and continue adding UF until
the proper polymer to waste mixture has beesn achieved.

Continue sparging for a total sparging time of at least 1
hour and at least 15 minutes of sparging after all UF has
been added. This ensures good mixing of the polymer and
waste.

After sparging for the necessary time, commence catalyst
addition using the following procedure: .

: Start the catalyst transfer pump and add catalyst unt
a noticeanle increase in the mixture's viscosity is
visibie in the remo.e TV monitor.

2. Verify that solidification has occurred and the rolli

motion of the liquid has stopped by viewing the remot
TV monitor. N

3 Secure the catalyst transfer pump and open valve CT-2
fo drain any residual catalyst from the catalyst line

4., After all residual catalyst has been returned to the
stowage container, shut vaive CT-2.

w

Determine the volume of catalyst added for s3lidifica
tion. Record on Data Sheet PCP-1.

wonnect catalyst transfer line to dewater pump flush conne
tion and operate dewater pump urti® all free liquid is
removed from container and pumpes back to piant.

Secure air sparging and secure the off-gas vent blower.
Secure main air seiector switch.

Secure TV camera and monitor.

Following proper radiological precautions, raise the
filling head away from the disposabie liner and place in
its stowage location.

Check the quality of the matrix by visual inspection and
by checking for hardness.

Instail the 1id on the disposable liner.

Resin, Sludae, and Miscellaneous Media

1.

Preoperational Checks

1. Perform Steps 1.4.1.1.1 through 1.4.1.2.2.

2. Place a CiiSI-approved dewatering neader inside the
disposabie liner.

. Position solidification filling head over the disposa
liner opening. Leave enough clearance so that the
sparging header, dewatering header, and level leads c
be adapted to their fill head connections.
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XPPENDIX B - PART II 4. Following proper precautions insert the sparging header,
Page .7 or 10 dewatering neader, and level leads into their fill head
Rev. 3 connections.

5. Place SA-1 in the dewater position.
6. Perform Steps 1.4.1.2.3 througn 1.4.1.2.13.
NOTE: AT THIS POINT, THE PORTABLE SOLIDIFICATION UNIT IS

READY TO RECEIVE AND DEWATER RESIN SLUDGE OR -
MISCELLANEQUS MEDIA.

a3
.

Waste Transfer and Disposabie Liner Filling

s Perform Steps 1.4.1.3.1 and 1.4.1.3 ¢.
g
2. Actuate the air sparge selector switch on the pneumatic
control panei and increase pressure by adjusting the
reguiating valve unlil a gentle roiling motion is noticed
on the surface of the slurry by viewing the remote monite:

(&8
.

when waste reaches the 2-foot level, start the dewatering
pump from the control console. This is performed by slow
increasing the air pressure to the speed control regulato

NOTE: [IF SOLIDIFICATION IS NOT REQUIRED BY THE TECHNICAL
SPECIFICATIONS THE LINER MAY BE FILLED TO WITHIN 3
INCHES OF THE TOP OF THE LINER.

4. Continue pumping until the pump loses suction and suction
cannot be regained.

NOTE: IF AT ANY TIME RESIN SHOWS UP IN THE SUCTION OR DISCHAR:
OF THE CEWATERING PUMP, SECURE THE PUMP AND ISCLATE THE
SYSTEM. DO NOT CONTINUE OPERATING THZ SYSTEM UNDER ANY
CONDITIONS. INFORM THE PLANT CHEMICAL ENGINEZR OF THE
CONDITION.

w
-

Monitor radiation of the solidification unit operating
space and waste header during operation.

3. Solidification of Resins. Sludges, and Miscellaneous Media

o When the dewatered media reaches the cetpoint defined
by the most recent test solidification, shut valve WS-1
and secure the dewatering pump. Inform the radwaste
system operator to secure pumping and line up to flush.

o
.

When the radwaste system operator reports that he is
ready to flush, open valve WS-1.

when the radiation levels on the waste transfer nose
approach btac<around. siut vaive WS-1 and inform the rac .
system operator to secure flushing operations.

NOTE: [F SOLIDIFICATION IS NOT TO BE PERFORMED, PROCEED TO

STEP 1.4.2.3.9.
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Place valve SA-1 in the UF pump position.

5. Start the UF transfer pump from the control panel hy
slowly increasing air pressure to the s.eed requlator.

©. Monitor the UF flow and continue adding UF until the
waste to polymer ratio defined hy the most recent test
solidification has been acnieved. Secure UF transfer pumg .

NOTE: DURING UF ADDITION, MONITOR CONTENTS OF THE LINER FOR
FOAMING. IF FOAMING EXISTS, SECURE UF ADDITION AND INFO-
THE PLANT CHEMICAL ENGINEER OF THE PROBLEM.

Continue sparging for 2 total time of at least 1 hour and
at least 15 minutes after securing UF addition. %

8. After sparging the necessary time, commence catalyst addi-
tion using the following procedure.
1. Start the catalyst transfer pump and add catalyst ‘
Jntil a noticeable increase in the mixture's viscosit
is visible in the remote TV monitor.

(]

Verify that solicification nas occurred and the
- rolling motion of the l:quid has stopped by viewing
the remote TY monitor.

(O
.

Secure the catalyst transfer pump and epen valve
CT-2. After all resicdual catalyst has been drained
to the catalyst stowace container, shut valve CT-2.

9. Secure air sparge system and secure the cff-gas vent
blower.

@id
o
.

Secure main air selector switch.
11. Secure TV camera and monitor.

12. Following proper radiciegical nrecautions, raise the
Filling head away from the disposable liner and place
the filling head in its stowage location.

13. Check the quality of the matrix by visual inspection and
by checking for hardness.

14. Install the lid on the disposable container.

1.5 Reference Drawings (Furnished by Chem-Nuclcar Systems, inc.)

0y

S€7-101 (PAID Portable Solidification)

1-184-121 (Sparging Assembly Disposal Container)

2-387-300 Rev. 8 (Control Panel Layout & [nterconnect Oiagram Portabie
Solid Unit)

387-300 Rev. B (Control Panel Layout & Interconnect Diragram Portable
Solid Unit)
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Shipment #
Batch #
1.0 Solidification chemical test and acceptance criteriz. Complete and sign

below as applicaple.

1.1 Urea Formaldehyde
Hdydrometer test results: Specific Gravity.
The acceptance criteria -- between 1.280 and 1.319.

1.2 Urea forﬁaldehyde pH )
The acceptance criteria -- between 7.4 and 7.7 pH units.

1.3 Acid catalyst (sulfuric acid)
Hydrometer test results: Specific gravity
acceptance criteria -- sulfuric acid > 1.83
1.4 Acid catalyst coior
icceptance criteria -- clear

Operator Date

NOTE. If any acceptance criteria is out of specification, contact the plant
chemical engineer for assistance.

Verify the solidification of at least one representative test sample from at
least every tenth batcn of each type of wet radicactive waste. Indicate below
the type of waste.

Haste Type

Sampie Collection - Refer to PCP Appendix A, Section 3.2.2, "Waste Sample
Collection and Analysis”

3.1 Obtain sampie { 1 liter) from valve W-4 for a continous singie transfter
or from TI-16 sample point.

3.2 Obtain a sample ( 1 liter) of each transfer from valve V-4 during multi-
transfers of resins.

.3 Prepare a composite samplie from multi-transfer effluents.
Refer to PCP Appendix A, Section 3.2.4, "Sample Multiple Transfers of Was

Campie Test Results and Pretroatment

4.1 Ph of ldaste : if &£ 3, refer to PCP Appendix A, Section 4.1.2.
Then compiete step 4.2 below. Otherwise, skip step 4.2.

4.2 Sample volume_ ml
Type/volume of caustic added mi

Resuiting pH
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Page.1D of 10 4.3 ‘Maste oil content __ i: if 2 1% refer to PCP Appendix A, Section
Rev. 3 4.1.4.

]

4.4 ‘Jaste boron content ppm

4.5 Type/Volume of antifoaming agent ml
(refer to Appendix A, Section 3.3.7 and 4.1.23)

w
(e

Test Solidification (if applicable) i
Prerequisite: Steps 1.0, 2.0, 3.0, and 4.0 must be completed and proger
signatures affixed to this form,

Yolume of waste (= 400 ml) ml
Yolume of Urea-formaldehyde
Votume of ‘Acid Catalyst mi -
Total Yolume mi

Waste/Urea formaldehyde ratio

Urea formaldehyde/acid catalyst ratio

3|

Oy U §» LI Y —
* ¢ ®» s & »

15
o

Free-Standing Water
Refer to PCP Appendix 2, Section 4.2.7

6.1 Volume of decanted water ml

6.2 Total Volume of sample (taken from Step 5.0.4) ml

6.3 Free-standing water A

7.0 Test Solidification Acceptability
Steps 5.0 and 6.0 must be completed.

7.1 Step 6.3 above must be less than 1%. If 6.3 is greater than 17, refer to
PCP Appendix A, Section 4.3

7.2 Visual physical appearance: VYerify that the solidified waste will
maintain its shape when removea from the container. I[f it will not,
refer to PCP Appendix A, Section 4.3

Operator Date
8.0 @Gatch Solidification
R Waste type
2. Estimated volume(s) of waste transfer -ee-e-=- - gal.
3. Volume of urea formaldehyde added ===-=-- gal.
4. Volume of acid catalyst added =--------- sal.
5. Volume of caustic added =--=-====-ce-e--n gal.
6. Volume of antifoaming agent added ------ 3ai.
7. Level probe setpoint(s)-==-meececccnnann ,
3. Sparqing - 3ir Dressure --ee--e-eeecea-- psi
FloWrate semeeemmeccmcacaaaan scfm
LiNG smeccconmscenacscansnnes ninutes

9.0 Verify solidification has gone to compieticn and there is £ 1 gallen of
water on the surface,.

Chemical Engineer Date
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Table 1: pil Measurements by mls. of Catalyst for
200 ml. Slurries of Water/A -SET

i ca Y
Ml. of 25% wr.

Sodium Bisulfate ol of Slurev @ 70°F, Estimated pH

8 2.4 2.4

4 . 1.7 1.7

6 1.9 3.9

8 1.4 1.4

10 1.3 it 1-3

Equation for curvilinear fit of raw data. Shown in Figure 1.

Y = 1.02522 + (.0415589X) 1Index of Determination = ,53724

X Y .
<:> © 7 ¥l. of 3N H.S04 pH of Slurrv @ 70°F. Estimated oH
1 2.7 2.7
2 1.9 1.9
3 1.6 1.6
4 1.4 1.3
6 1.4 1.3
10° 1.2 1.2

Equation for curvilinear fit of raw data. Shown in Figure l.

Y = 1.05443 + (1.64827/X) Iadex of Determinaticn = ,99304

O
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Table 2. 70° and 90°F. Cel Times by pil of Water/ -SET-
Slurries Catalyzed with 25% S dium Bisulfate

X Y
Slurry pH @ 70°F.
Us‘ng 25% we. Gel Time @ 70°F. Estimated
Sodium Eisulfate Solution (nins.) Gel Time @ 70°F.
2.4 19 . 19.4
1.7 ' 11 9.3
1.5 5 5.7
1.4 4 5.0
1.3 4 e 3.5

Equation for curvilinear fit of raw data. Shown in Figure 2.

Y » =15.2101 + (14.4304X) Index of Determination = .97226

X  §

Slurry pH @ 70°F. ’ 1

N Using 25% we. Gel Time @ 90°F. Estimated
7 Sodiun Bisulfate Solution (mins.) Gel Time @ 97°F,

2.4 1é 15.3
1.7 5 6.8
1.5 3 3.8
1.4 4 3.2
1.3 3 1.9

Equation for curvilinear fit of raw data. Shown in Figure 2.

Y » -13.8506 + (12.1519X) Index of Determination = .94999
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"Table 3.
* sable 3. 70° and 90°F. Gel Times by pH of Water/ A-SET
Slurrics Catalyzed with 3¥ Sulfuric Acid
X Y Estimated
Slurry pH @ 70°T. Gel Time @ 70°F. Gel Time @ 70°F.
Using 3N H,S0. (mins.) (mins.)
2.7 118 o 133.7
1.9 24 21.1
1.6 9 . 8.5
1.‘ 6 6‘2
1.6 3.5 6.2
1.2 1.5 1.9

Equation for curvilinear fit of raw data. Shown in Figure 3.

v = .719384 (X 5.26018y Index of Determination = .97931

r') - X : Y Estinated
.. Slurry pH @ 90°F. Gel Time @ 90°F. Gel .Time @ 90°F.
' " ysing 3N H2S04 (mins.) (mins.)
1.9 13 12.9
1.6 8 - 7.9
1.4 5 - 4.5
1.4 3.5 4.5
3.3 1.5 3:2

i iy

LS AT

. '5;"3.:‘;!""' )

Equation for curvilinear fit of raw data. Stown in Figure 3.

Y = -18.9786 + (16.7857X) Index of Determination = .98248

4o
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ANEFCO INC. ECOPAC SYSTEM
PROCEDURE FOR ON-SITE SOLIDIFICATION
OF LOW-LEVEL RADICACTIVE WASTE
AT SEQUOYAH NUCLZEAR PLANT

CONTRACT 80P68-161957
AMEFCO CODE B-123

This Procedure describes general operation
of the ECOPAC system and the necessary
interfacing with Sequoyah Nuclear Plant
systems.

1/31/80 Rev, _!
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1.0 The purpose of this procedure is tq\describe tihe general
operations, precautions, and interf;cinq for the removal
and packaging of resin and liquid radwasté from the
Sequoyah Nuclear Plant (SNP).

PRERFQUISITES:

2.0 All radiation protection standards will be in accordance
with the Radiological Safety Policy and Program of
Sequoyah Nuclear Plant, and Cocde of Federal Requlatipns,
Title 10, ENERGY; Part 20, Standards for Protection Against
Radiation.

2.1 All ECOPAC equipment will be shecked prior to this operation
by the ANEFCC field supervisor.

2.2 Radiation work permit must be completed.

PRECAUTIONS:

3.0 Traumatic safety is of primary concern throughout the entire
operation.
3.1 Radiation limits established by Health Physics section and
10 CFR 20, will be mecnitored. .
.3.2 The limiting raaiation factors, as.applied to this procedure,
are the readings on the side of the transfer vehicle, Dose
rates on shielded con+tainer will be limited to DOT regulations
for sole use vehicle, 200 mr/hr. contact and 10 mr/hr at six
feet from truck bedy. |

3.3 Area barriers (i.e, radiation signs) will be posted per 10 CFR &

ANEEDC
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3.4 Wipe tests (i.e. smearable lcose contamination) will be
performed prior to work and at the finisn of the job to
establish that this area is within the limits as prescribed
by the applicable regulation.

3.5 Waste transfer piping and hose will be blown free when
transfer is completed to prevent subsequent plugging,
contamination buildup witnin the lines, and to reduce area
background rédiation levels.

3.6 All ECCPAC connecting hcses will be disconnected and stored
when operations are completed.

OPERATIONAL PROCEDURE (Utilize 4.0 thru 4,8 for both Resin and
Boric Acid solxd;ficatlon)

4.0 Position cask with empty disposable liner inside auxiliary

build.ng access bay alongside the ANEFCO ECOPAC solidification

system.

4.1 Attach ECOPAC loading arm to the liner 2" male dry-break
connector. Verify that the ultra-sonic level detector fits
progerly into liner port and seal OPW quick disconnect.

4.2 Connect the loading arm acid line to the liner 1/2" male drv-

break'connector;

-

4.3 Connect the dewatering system hose to the ECOPAC system :.r=

compressor outlet.

4.4 Connect two air hoses from plant service air to the E° °“AC
|

system.

4.5 Connect both electrical supplies to ECOPAC system. -10 VAaC
60 hz; 220 VAC 3 phase, 60 hi).

4.6 Couple U-F tank to the 1 1/2" Sandpiper pump using .' double

OPW female guick-disconnect hose.

ANEETT
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4.7

4.8

SEN®
ST-419

Vage 43 of 70
ev.

Couple U-F Sandpiper pump to ECOPAC system using 25' double
OPW female quick-disconnect hese,
Attach air supply from ECOPAC system outlet to the U-F

Sandpiper oump.

RESIN SOLIDIFICATIOL

5.0

5.1

5.3

5.6

5.7

Slide hose containment over resin-t - i.~.S5e prior to

attaching hose to SNP discharge fi ey =717- YOO, ..
Tapz hose containment to hos¢ - chree absorbant pad§
into the containment, then t7 <« Seal the containment to

SNP pipe (refer to drawing SNP-1l).

Connect the SNP resin‘ outlet hose to the catch tank top

inlet quick-disccnnecé and contain per drawing SNP-1.

Connect the resin catch tank discharge pump outlet (Moyno)

to the ECOPAC system utilizing the 25' female quick disconnect
flanged hcse and éontain per drawing SNP-1,

Connect the resin catch tank well poin; to the dewatering

pump and contain per drawing SHP- -1. .

Attach dewatering pump discharge hose to SNP valve number FCV-TT-
ANEFCO will indicate whenan‘m batch of resin can be

pumped by SNP to the catch tank.

sNP should flush/clear resin hose prior to step 5,7 to lower the
dose rate as low as reasonably achievable.

Supply 110 vac to the dewatering pump and dewater resin through
SNP vaive tFeV-THY Q| Water recovered by dewatering system from
catch tank will be pumped to SNP receiving line,

Supply 220 vac, 3 phase 60 hz. to resin forwayding Moyno pump

£rom ECOPAC system.

c'-o
Uy e
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5.9

5.10

5.11

5.12

5.14

5.15

SGaNP
SI-4\9
pqe, 44 % 0 Lev.!

Connect air sparge hose from ECOPAC system to resin catch
tank ané sparge for a minimum of 30 minutes prior to transfer

for solidification.

ANEFCO personnel to solidify the dewatered resin according

to the ANEFCO ECOPAC process control plan. When resin

solidificaticn is completed, disconnect the SNP resin outlet
hose to the qatch tank top inlet and ccntain per drawing
SNP-1. Store hose in assigned location.

Disconnect the catch tank discharge pump (Moyno) outlet hose
to the ECOPAC system and contain perrdrawing SNP-1, Store
hose in proper lccation. |
Disconnect loading arm waste dry-break connector, acid dry-
break connector, and ultra-sonic level detector, Contain
opening with safety drip bags.

Health Paysics Technician will monitor radiation levels and
condition of solidified waste in the liners,

Seal full liners. Paint one liner cap.with temporary sealed
cap for indentification at burial site for subsegquent

inspection. Seal other liner caps with lock-cement (permanent).

Seal cask cover.

BORIC ACID/EVAPORATOR BOTTCMS (Liquid Wastes)

6.0

6.1

Slide hose containment over bori: acid-transfer hose prior

to attaching hose to SNP discharge line number

Tape hose containment to hose, add (3) three absorbant pads

into the containment then tape and seal the containment to
SNP pipe (refer to drawing SNP-1l).

Connect the boric aqid transfer hose to the ECOPAC system
waste inlet and contain per drawing SNP-1.

| !1g=:g-:-n5g-
A{ﬁfa§‘§i?_-5"‘:y:¢a.
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6.3

6.5

6.9

6.10

6.11

6.12

SaNY
ST - 4\9
Page 45 0¥ ‘70
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ANEFCO will notify SNP when ECOPAC system is ready to receive

liquid wastes.

FCV- 77 '-}02.
SNP to open valve number A for transfer of waste to ECOPAC

system. _
ANEFCO personﬁel will solidify the liquid wastes according to
the ANEFCO ECOPAC Process Control Fiem, Progvam.

ANEFCO will verbally notify SNP upon receipt of one complete
batch of boric 2cid so that SNP can terminate pumping wasﬁ;
by closing valve number FLCV- 77- -ioz.

After notifying SNP operator, ANEFCO will £flush ECOPAC system
using SNP demin water $5sNp valve number FCV-T77- 5':';_ z
Discennect the boric acid transfer hose féom both the ECOPAC
waste inlet and the SNP discharge 11nﬁ?§§§be§;¥i73;;§;2:he
containment method illustrated in drawing SNP-1, Store hoses
in proper location.

Disconnect locading arm waste dry-break conneéﬁor, acid‘dry-
break connector, and ultra-sonic level detector. Contain
openings with safety drip bags.

Health Physics technicianswill monitor radiation levels,

- o N

Seal full liners. Paint one liner cap with temporary seal
for identification at the burial site for subsequent inspection.
Seal other liner caps with lock-cement (permanent),

Seal cask cover.
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EXPERIMENTAL SIMULATIONS OF RADIOACTIVE Rae.i
WASTF. AND A-SCT RESIN* FORMULATIONS |

Experimental formulations for the solidification of selected
simulated wastes with A-Set Resin has been determined.

These formulations, SNSRI errRlieInIeEd, attempt, to
incorporate, a relatively maximum guantity of waste while
consist@ntly producing a solidified product. Sclidified products
were obtained for all waste types tested although some difficulties
were encountered at high waste to solidification agent ratios for
sulfate wastes to UF. The addition of sufficient acid catalyst”

to waste-UF mixtures to achieve a pH of 1.5 0.5 was found to
produce a more rapid and consistent polymenzation and also permit

a higher waste to UF ratio for most wastes. Care should be

exercised to assume that a thorough homogeneous blend is achieved. |
Mixing equipment must be kept firee from foreign matter and cured |
acdhesive build-up.

The free standing water in simulated wastes solidified with UF was
measured and found to vary from zero to 25.4 wt.%. Adjustment of |
the waste to UF mixture pH to 1.5+ 0.5 by the addition of sufficient
acid catalyst resulted in a significant reduction in the guantity
of free standing water. The free standing water was found to
have a pH approximating that of the water to UF mixture after
ddition of the catalyst.

.
"he polymerdzation reaction is acid catalyzed and is both temperature
and pH dependent. Low waste to UF mixture pH and high ambient
temperature decrease the time required for solidification. A pH
of 1.5% 0.5 in the waste-UF mixture is desiratle; hongp , the |
amount of catalyst needed must be determined for each’ivaste. Such |
mixturcs will begin to gel 1in several minutes and are generally |
well solidified within thirty minutes. Dilute solutions of strong
acids maybe used to adjust the pH of highly buffered waste-UF
mixtures. The usa of strong acid solutions inust be done with care |
to avoid premature gelling of the mixture.

Concentvaiﬁd soduim sulfate wastes may cause erratic setting in UF.
Additions of less than ten weight percent sodium sulfate or small
amounts of calcium chloride are reported to eliminate this problem.
The addition of 2 wt.% calcium chloride to UF containing sodium

Urcaformaldenyde, American Society of Mechanical Engineers,
74-"-‘¢A/NE-9' 1974.

licacock, H.W. and Riches, J.W., Waste Solidification-Cement or
*Registered Trademark




SQNP

AI-4W
Page 80 o% 70 :
g Cev. !t

sulfate wastes was found to increase the permissible wiste/A-set Resin
ratio.. The addition of sufficicnt catalyst to produce a pH of

1.5¢ 0.5 in the waste-UF mixture allows an increase in the '
waste/UF ratio for most wastes. .

« X

TABLE 1 i

Simulated Waste Tyoecs Included in the Experimental Program

1. Bead Resin Waste
2. BWR Precoat Filter Cake

a. Powdered Resin
b. Diatomaceous Earth -

3. Forced Recirculation Evaporator Concentrates
a. BWR Chemical Regencrative Waste
b. PWR Chemical Regencerative Waste
¢. Boric Acid Waste - .
d. Decontamination Waste '

4. Thin Film Evaporator Concentrates

a. BWR Chemical Regenerative Waste
b. PWR Chemical Recenerative Waste
¢c. Boric Acid Waste

d. Decontamination Waste




.

2a.

?b. BWR FRECOAT FILTER CAXE (W17H DIATOMACZOUS EARTH)

la.

SQwe
ax-4\9
Qqﬁ 5l of 70

? | Pev .\
\

TABLE 2

Si{mulated Waste Formulations

BFAD RESIN WASTE

Material Feight Percent, \
wWater 50.
Bead Resin (IRN-150)2 $5
Temperature 70°F
7

PH

-

BWR PRECOAT FILTER CAXE (WITH POWDEZKFD RESIN)

Weight Percent

Material in Filter Cake, \
water S0.
2nion Powdered Resin (ra0) P 20.
Cation Fowdered Resin (?Cx)b 20.
Crud® S
Sodiwa Chloride S.
Temperature %°F
* pH 7

Weight Fercent

Material in Filter Cake, \
Water S0.
Diatomaceous Earth &0.

Crud®€ 10.
- Temperature 70°F
pH 7

BWR CHEMICRL REGENERATIVE WASTE OF A FORCED RECIRCULATION EVEPOFATOR

weight Percent

Material in Evaporator Bottoms, M
water 75.
Sodium Sulfate 22.9
Sodium Chloride 2.0
Crud€ 0.1
Temperature 170°F
PH 6

25
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ib. PR gi&".lC)L Rz('-iZ"ER_)_A_TlVE WASTE OF A PO?CED_)_Q_EC-XRCU!)\TION EVAPORATOR

ingh€ Percent

Eﬁﬁﬁﬁiil ig Evaporator Bottoms, M
. Waler 73.4

sodium Sulfate 14.9

;raonium Sulfate 9.6

sodium Chloride ' . 2.0

Crud€ 0.1

Tempetature 170°F

pH 2.5 to 4.0

3e. BORIC ACID WASTE OF A FORCED RECI®CULATION £ EPOFATOR

Weight Percent

gateriaL in Eveporator Bottoms, %
water 87.9
poric Acid 12.0
Ciuad® 0.1
Temperature 170°F
pH ‘ = 3.5

3@. DEICOLTAMINZTI ON WASTE OF A FORCED RECI RCULATION EVAPOFATOR.

. Weight Percent

paterial . - in Evapo:atoritottOﬂsL_l
vater 80.
NUTEK=~7004 9.4
EDTA 5
Citric Acid 5.
Crud® 0.2
Hydiaulic Oil No. 2 0.2
Lubricating Oil No. 20 9.2
Terperature 170°F
pH % -

da. E_.@B_C)‘.‘;HIO\_I_- PEGENEPATIVE WASTE OFf A THIN FIIM EJAPOR: TOR

veight Percent

taterial in Evaporator sottoms, ©
water $0.
sodium Sulfate 45.8
sodium Chloride 4.0
crua® 0.2
Temperature . 150 to 250°F
pH ) . 6

56
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4b. PWH_CHFMICAL REGERSRATIVE WASTE OF A THIN FILM EVAIORATOR :
L wWeight Percent
5&‘*‘i"l ég_tvaggiglgg_gntloms.‘l
) = wWater ‘ ' S0.
Sodium Suifate 29.
' rzaonium Sulfate T 16.8B
Sodium Chloride . 4.0
Crud® 0.2
Temperature 150 to 250°F
PH 1.8 to 4.0

4c. BORIC ACID WASTE OF A IMIN FILM EVAPOPRIOR - *

Weight Percent

Material in Evaporator Bottoms, \
rater S0.
Soric Acid 49.8
crug® 0.2
Temperature 150 to 250°F
pPH : 2.9 to 3.5

4d. DECONTAMINATION WASTE OF A THIN FILM EVAPORATCR

.Weight Percent

Material ' in Evaporator 3ottoms, A

wWater - 50.

NUTEK-7004 20,

EDTA 9.8

Citric Aciad 19.

Ciud®€ 0.2

Hydraulic 0il No. 2 0.5
Lubricating 0il Neo. 20 0.5
Tenperature ¢ 150 to 250°F

PH ‘ S

3 25t end Haeas Co., Philadelphia, Pa. 19105
b fcwdyne Corp., Union, N.J. 07083
€ fine air cleaner test dust no. 1543094, AC Spark Plug Divisicn, General
~ hkators Corp., Flint, Michigan 48556
d cocpound for the dissolution of calciuve sulfate scale, Nuclear Technology
Corp., Awmston, Conn. 06231

57
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Formulatious for the Soldification of BWR and FWR vaslti Using
25 We.Z Sodium Bisulfate (Anhydrous)
Agueous Catalyst Solution Added to 2.0 Voluse I of rhe Woste-UF Mixture

A-Set Resin.

Vieste Type
Eead Pesin
EWR Precoat
Filier Cake
a. Fowdered Resin
b. Diatomaceous Earth
Furced Recirculation
Evaporator Concentrates

a. BWR Chenical
Regenerative Waste

b. PWR Chenmical
Regenerative Waste

e. Boric Acid VWaste

d. Decontazination Vaste

Thin Film Evaporator
Concentrates

a. BEWR Chemical.
Regenerative Vaste

b. PWR Chimical
Regenerative Waste

¢. Boriec Acid Waste

d. Decontzaination Waste

Veight Fatio
Vaste to A-Set Solidificarion Tize

2.2

2.0
2.0

1.2

1.2

Approximate

15 winutes

-9

15 rinutes
20 minutes

25 wminutes
20 minutes

15 minutes

6 hours

30 minutes
30 minutes

30 minutes
30 ninutes

30 cinutes
4 hours

-Orents

+ 2 we.X CaCly added

2 wt.X CaCl; added
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TABLE § ' .

For=.:lations for the Solidification of EWR and PWR Wastes Using
*A=-Set Peaesin. sufficient 25 We.X Sodium Bisulfate (Anhydrous)
Aqueous Cartalyst Solution Added to Achicve pH = 1.540.5 in the Waste-UF Mixture

Roi;hc Ratio Approxirate Voluze 2
Vaste Type " Vasie to UF Solidification Time 1'aHS0, Solution 2dded
1. Sced Resin b 2.2 15 minutes 1.8
2. =R Precoat 5
Filter Cahe
a, Puvdered Fesino *. 2.8 15 minutes ) b 1.9
b. Diatczaceous Eurth ' 2.0 15 minutes 3.0
3. Tforced Recirculation :
fvaporator Cuncentrates o
2. 3WR Chenical 3.3 15 minutes 34
Regenerative Waste 1
b, PWR Chezical 15 minutes g Y
Pegenerative Waste
¢. Borie Acid Vaste 3.2 10 minutes 0.8
~ d. Deconticiration Waste 2.2 30 cinutes 10.5
4. Tuin Fils Zvaporator
Concentrates
a. BWR Chemical 3.3 20 minutes i 18 |
Peyenerative Waste
b. FaR Chezical 1.0 20 minutes ; %
Regenerative Waste '
y c. Boric Acid Waste ] 3.2 20 pinutes 1.4

.d. Decontazzination Waste 1.5 30 minutes 13.3
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Technical Service Report

Data and Discussion: Tables 1 through 3 as described below siow the raw data
obtained in these catalyst studies of A-Set Resin 2 as well
as their conversion to a curvilinear fit i{n graphing.

Table 1: pll Mecasurcments by mls. of Catalyst for 200 ml. Slurrics of
Uatcr/CASCO RESIN 2

Table 2: 700 and 90°F. Cel Times by pil of Water/A-Sct Resin 2 Slurries
Catalyzed with 25% Sodium Bisulfate

Table 3: 70° and 90°9F., Cel Times by p»H of Water/A-Set Resin 2 Slurries
Catalyzed with 38 Sulfuric Acid

Figures 1 through 3 attached are graphical portrayals of Tables 1 through 3 and ‘
need no further description.



] Technlcal Service Repost
3ENP . . :
1. 4\9

Caae £7 o 70

Fev.|

Table 1l: pil Mcasurenants by mls. of Catalyst for
200 ml. Slucries of water/A-Set Resin 2

- X -
Ml. of 25% wet.
Sodiun Bisulfate pll of Slurry a 70°F. Estimated pH
- 2.4 2.4
4 1.7 1.7
6 1.9 1.9
8 1.4 1.4
10 1.3 1.3

Equation for curvilinear fit ol raw data. Shown in Figure 1.

Y = 1.02522 + (.0415589X) Incax of Determination = .99724

X Y
M1. of 3% 1,504 pH of Slurry @ 70°F. Estimated oH
1 2.7 2.7
2 1.9 1.9
3 1.6 1.6
4 1.4 1.5
6 1.4 1.3
10° 1.2 1.2

Equation for curvilinear £it of Taw data. Shown in Figure 1.

Y = 1.05443 + (1.64827/X) Imcax of Determination = 399306

‘\
S—
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Table 2. 70° and 90°F. Cel Times by pll of 'Water/A-Set Resin 2
Slurries Catalyzed wich 25% Sodium Bisulfate

X Y
slurcry pil @ 70°F.
Using 25% wt. Gel Time @ 70°F. Estimated
Sodiun fisulfate Solution (mins.) e Cel Time @ 70°F.

2.4 19 - 19.4
1.7 . 11 ' 9.3
1.5 s 5.7
1.4 4 5.0
1.3 ‘ o= 305

Equ.cion for curvilinear fit of rav data. Shown in Figure 2.

Y = =15.2101 + (14.4304X) Index of-Determination = .97226

X ;
Slurcy pH @ 70°F. . : :
\ Using 25% wt. Gel Time @ 90°F. Estimated
/ Sodium Bisulfate Solution (nins.) Cel Time @ 99°F.
2.4 16 _ 15.3
1.7 5 6‘8
, W .3 “«* 5.8 - -
1.4 4 I
1.3 3 1.9

Equation for curvilinear fit of ravw data. Shown in Figure 2.

Y = -13.8506 + (12.1519X) Index of Determination = .94999

Li
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MANUAL
SYSTEM FLUSH

MODE

KEY LOCK POWER \ EMCRGENCY LINER READY L START |
AND SHUT DOWN “""e> INTERLOCK V4 FILL ‘
SAFETY SWITCH circuITs & SWITCH SWITCH "l
- |
|
FILL AUTO-RADWASTE I
"> INTER- PROCESS MODE |
OVERFILL > LOCK |
’ A
Low . |
BINDER v b
|
LOW . ’ . :
CA’ ‘ALYST
N-C C TURN OFF WASTE |
JASTZ VALV 7 WASTE VALVE - §
I OPENS CLOSES |
LEVEL |~ A¥1 |
|
i J MUTO REP |
LEVEL | HANDRL n |
i . R 2 I
[ ———p— |
> JWASTE/FLUSI :
FION TS WASTE/FLUSH: |
(A - = e A-SET
A-SET .
> RATIO CONTROLLE Lepae et !
P -SET FLOW — |
RATE
41> wasTE/FLUS
-« ACATiLYs;"z CATALYST |
S |
> FLOW RATE CONTVR™ p
CATALYST i RATIO CONTROLLE ' |
FLOW RATE [ |
|

Figure 2.1 System Control Schematic
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Figure 2.3 Dry Disconnect Ccupler
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