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EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT
July 1 through Necember 31, 17284

Supplemental Information

T™MI -1 License DPR-50

Regulatory Limits

a. Fission and activation gases:
b, lodines:

¢. Particulates, half-lives > 8days:
d. Liquid effluents:

Maximum Permissible Concentrations

Provide the MPCs used in determining allowable release rates or concentrations.
a. Fission and activation gases:
b. Ilodines:

¢. Particulates, half-lives > 8 days:
d. Liquid effluents:

Average Energy

TMI-1 - Unit 1 Technical Specifications
Appendix A

10 CFR 20, Appendix B Table II.

Provide the average energy (E) of the radionuclide mixture in releases of
fission and activation gases, if applicable.

Evy=4 . 17E-1 EB=1,3E-)
Measurements and Approximations of Total Radiocactivity

Ey+325.47E€-1

Provide the methods used to measure or approximate the total radiocactivity
in effluents and the methods used to determine radionuclide composition.

a. Fission and activation gases:

b. lodines: Gamma Spectroscopy.

¢, Particulates:
d. Liquid effluents:

Batch Releases

Gamma Spectroscopy, Liquid Scintillation,

Gamma Spectroscopy, Beta Spectroscopy, Gas Flow Proportional.
Gamma Spectroscopy, Liquid Scintillation,

Provide the following information relating to batch releases of radiocactive
materials in liquid and gaseous effluents.
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a. Liquid Quarter
1. Number of batch releases: : 79
2. Total time period for batch releases: (min.) 37465
3, Maximum time period for a batch release: (min.) 13260
4. Average time period for batch releases: (min.) 1292
5, Minimum time period for a batch release: (min.) 145
6. Average stream flow during periods of release
of effluent into a flowing stream: (CPM) 1.23E6
b. Gaseous
1. Number of batch releases: 14
2. Total time period for batch releases: (min.) 16887
3. Maximum time period for a batch release: (min.) 16123
4. Average time period for batch releases: (min.) 108§
5. Minimum time period for a batch release: (min.) 528
Abnormal Releases ’883228882 8388§é:’
a. Liquid R
1. Number of releases Qe
2. Total activicy releases: N/A f
b. Gaseous ;
1. Number of releases: =0«

N
-

Total activity released:

N/A

«0e
N/A

.o.
N/A



TABLE 1A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1934)
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

| Unit | Quarter ., Quarter | Fst.Total
|

: L L. J3rd ath __  Error,% |
A, Fission & activation gases

1. Ci | <1.006-4 | <1.006-8 | wA, |
2. Ave rel r for i Ci/sec i, N.A, N.A,

L3. Percent of technical specification Imit | % | 0. | 0. |
B. lodines
€4 | <1.006-8/<1.00E-8 | NA,
uCi/sec N.A. N.A. [
3 -0 -0-
C. Particulates
L. Particulates wich half-lives > 8 days ey | 10064 | 12769 | 2.581 |
| 2. Average release rate for period uCi/ses | N.A, 1.60E-10 |
3, P 1fic imi ® ]
L4, Gross alohs radiosetiviey ¢4 | <1.00€-11] 7.93€-10 |
0. Tricium
| 1. tasa " ot | 1.935 | 1.796-5 | 2.861 |
g , » \Ci/sec | 2.83E-6 | 2.256-6 |
: . Percent of A specif A j = J, ' i

Note: All less than (<) values are in uCi/ce.

*% Tech Spec limits: Listed on Dose Summary Table



TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1984 )

GASEOUS EFFLUENTS - CROUND-LEVEL RELEASES

Continuous Mode Batch Mode
| ¢ Quarter Quarter | Quarter Quarter
Nuclides Released 3rd ath _3rd ath
1. Fission gases
| krypton-85 ci <8.00E-6 <8.00E-6 <8.00E-6 <8.00E-6
| krypton-85m ™ <5.00E-8 | <5.00€-8 | <5,00E-8 | 5,008
| _krypton-87 o 8.006-8 | <B.005-8 |<8.006-8 | <8.00E-8
|_krvpton-88 o1 <1,00€-7 | <1,00E-7 | <1,00€-7 |<1.00€-7
| xenon-133 ci | “8.00E-8 | <8,00E-8 | <8,00£-8 | <8.00-8
. F'ML _Ci 1 “5.00E-8 | <5,00E-8 | <5,00E-8 | <5,00E-8
| xenon-133m o1 <5,006-7 | <5.00€-7 |<5,006-7 |<5.00-7 |
| xenon-138 ¢4 | <3.006-7 [<3.006-7 |<3.006-7 |<3.00€-7
4o Others (specify) C1
L1
L1
i unidentified %%
1 IQSII ‘!: !!!!!’ CA— '0' °°° '0' '0‘
2 lodines
_todine-131 £ r“-S’!’L.L.._.QQL_Z_.-' | <1.00€-1 _<1.00€-8 | <1.006-8
_iodine-133 €4 [ “1.00€-10 | <1.00E-10 | <1.00€-8 | <1,00€-8
Aodine-135 €4 | °1.00€-10 | <1.00€-10 | <1.00E-8 | <.00E-8
—-lotal for period LCL = - =0- =0«
3. Particulates
stront {un-89 et 1 <1.006-11 | 1.00¢-11 NN R
st ront Lum-90 | i | <1.00E-11 | 1.27€-9 - | i
contun-134 | et <1.00E-11 | <1,00€-11 | <1,006-8 |<1,00€-8
cestun=137 L€t | “1.00E-11 | <1.00€-11  .1.00€-8 | <1.00¢-8
barium-lanthanum-140 ¢t 4 “V.00E<11 | <1,006<11 | <1,006-8 ,<I,00€-8
Note: All less than values (<) are in uCi/ce.




TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1984)
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

*% Tech, Spec. Limits:

All less than values (<) are in uCi/ml.

Listed on Dose Summary Table.

! Unit | Quarter | Quarter Est. Total,
& 3rd 4th Error, %

A. Fission and activation products

1. Total release (not including tritium,

E__mML ci 1.28E-3 7.07€-3 | 2.5F1

+ Average diluted concentration

[ Soats aastas yci/ml | 1.336-10 | 8.13E-10

3. Percent of applicable limit % * *

B, Tritium

1. Total release €4 |2.166-1 |3.26E-1 | 2.561 |

2. Average diluted concentration uCi/ml | 2.256-8 |3.75E-8

- Percent of applicable limit , . .

C. Dissolved and entrained gases

1. Toral release | ci | <1.00E-8 | <1.00E-4 = 2.561 |

|2. Average diluted concentration 1

' during period uCi/ml | N.A, NA,

3. Percent of applicable limit P | s ol

D. Gross alpha radiocactivity

'1. Total Release ci ‘ i ol | 2.5E J

Volume of vaste released prior todilution) | 1iters| g eops | ¢ 78€6 L.OEL
Volume of dilution water used during period. I liton{ 9.60€9 T, 7069 . 1081 |




TABLE 28
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1984)

LIQUID EFFLUENTS

Continuous Mode Batch Mode

: ’ Unit Quarter | Quarter | Quarter | Quarter

Nuclides Released ! 3rd 4th | 3rd | 4th
P | ci |<5.00£-8 |<5.006-8 |<5.00£-8 ’<5 00E-8 |
| Abanad o sa | i [<5.00£-8 1<5.006-8 | 7.12E-6 11.38g-3 |
| sadtamaas 1 et <5.00E-7 |<5.006-7 | 4.87€-5 | 3.076-4 |

cesiun-137 | _Ci  |“5.00€-7 [<5.00E-7 | 1.14E-3 | 3.42€-3

todine-131 | "¢y [<1.00€-6 [<1.00E-6 K1.00E-6 1.00E-6
cobalt-58 | a <6.00F-7 <5 00F.7 |<§ 00F-7 |<5 00F.7 |
cobalt-60 L |<§.00F.7 |<5.00f7 |919.5 | 3.64F-g |
iron-59 | Ci <§,00E-7 < <] < 2 < .7 |
_zinc-65 | _Cf  1<6.00F.7 I<5.00F-7 |<5. 00F-7 |<& 0og.7 |
| _manganese-54 Ci <8.00E-7 <5 0Q0F-7 I<§ 1 i< =7 |
|_chromiun-51 | _ci [<500f-7 I<5.00F-7 !<5.00€-7 [<5.00F.7 |
|_zircontum-c. bium-95 CL  1<5.008-7 |<§.00f-7 <§.00F-7 <§.00F.7 |
| _molybdenus-99 L S0ET 5000 LS008 <5.00€-7 |
|_technetius-99n ¢ [<5.006-7 < <5.00E-7 _<5.00€-7
| barium-lanthanum=-140 L Ci L‘S 00E-7 , §,QQ£ 7 "L_Q_QLZ !‘j_,_QQ[-Z__’:_
|_cerium=141 | __Ci  I5,00£-7_|<5.00F.7 <5.00E-7 <5.00€-7 |
|___Cther (specify) S S A ! : i
| tron-ss | i |<1.00€-6 _<1.00E-6 <1,006-6 | 1.60E-3 |
Antimony-125 L ¢t |“5.00€-7 <5.00E-7 <5.00E-7 | 4.05€-5 |
|_Phosphorus=32 | _ct  I<1.006-6 |<1.00E-6 1.006-6 F1.006-6 |
! I : : | o
|_Total for period (above) |  Ci L =0~ | 0. | 1.286-3 ! 7.07¢-3 |
p— 1 [1.00E-4 K1.00E-4 L1.00E-4 K1.00E-4 |

P L ci  |1.00E-4 <1.00E-4 ,1.00E-4 F1.00E-4




TABLE 3A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1984 )
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid waste shipped off-site for burial or disposal (not irradiated fuel)
; . | 6 MONTH | EST. TOTAL |
:1. Type of waste f UNIT I | PERIOD | ERROR, % |
a. Spent resins, filter sludges, I @d :144 45 ! 5.00
evaporator bottoms, etc. » ci | 354 f
b. Dry compressible waste, contaiminated i m? l 656 ' ;
equipment, etc. i (%1 4, 182 5.00 *
¢. Irradiated ccaponents, control rods, 1 m i NAA. | ONA |
etc. | ct | A |
d. Other (describe) | m’ | N.A. | NLA. t
| ' Ci : |
! 2. Estimate of major nuclide | ! :
§ composition (by type of waste) ! '
a. Cs-ii’ | 54.42% |
Ni-63 [ 21.03% | -
Cs-134 | 13.37% |
‘ H-T 5.34% |
B,  C5-137 33.90% !
A-3 55.28% J
T5-60 2,387 |
' Ni-63 ’ 4.42% L
L Cs-134 | 3.04%
f &; !
| B i
L : : 1
: * : :
{ d. : : :
| 3. Solid Waste Disposition
H Number of Shipments ig;gQg of Transportation Destination
a. 10 Shipments T:mm.gﬂm __Hanford, WA
a. 3 Shipments | Tractor/Flatbed I rnwel |, SC
a. 5 Shipments T ncﬁ__?;%_-_gjk . Barnwell, SC
b. 3 Shipments " Tractor/Flatb | Hanford, WA
b, 3 Shipments “Tractor/Closed Van Hanford, WA
B?' x:l.i?l?!!"iu.x shipm.nzlfiiﬁﬁfa&ﬂiié§5/3°° Cask Sernvert. 3¢
! Number of Shipments ' Mode of Transportation : Destination
—___N/K
Nk . B
la. Evap. bottoms solidified in steel liners using cement resins dewatered in High
Integrity Containers
}b. Sh;pped in LSA (Type A) steel drums, and LSA steel boxes.
€.

1d.

N.A,



PLANT NAME: THREE MILE ISLAND UNIT -1

YEAR: 1984

MAXIMUM OFF-SITE DOSES AND DOSE COMMITMENTS TO MEMBERS OF THE PUBLIC *#*

. s N R Fl e e S
SOURCE | 1ST QUARTER izuj{y{uAu1iwa ___|__3RD QUARTER

-

LIQUID 1.22E- 1 mrem 1.58E-1mrem 1.91E-2 mrem ] . 54E-2 mrem SEE ANNUAL

o y Q " D ,"‘)( P
s i Adult Whole Body | Adult Whole Adult Whole Adult Whole radies deae

Body

AIRBORNE
EFFLUENTS

> o .
lodines/Particulates 3.50E-9 mr¢ 3.B1E-9 mrem 1 2.43E-] —— SEE ANNUAL

Child Bone il s
Total Body/Child Total Body/Child| . ——

2.02E-6 mrem

Noble Cases 4.88E-5 mrem air ;
dose (BETA) air dose (BETA)

_')_58[-5 mrem skin ;I."':[—-{) mrem 74»,'7 ]ﬂJ_ o |

|
|

-(J- mrad ! -0~ mrad
l

*%See TMI-1 Semi-Annual Reports for 1984

Based on meteorology data provided in the TMI Unit I 1984 Semi-Annual Reports, as required by Reg. Cuide 1.




ATTACHMENT

ATTACHMENT - Joint Frequency Tables for 3rd Quarter (1984)

ATTACHMENT - Joint Frequency Tables for 4th Quarter (1984)

ATTACHMENT - Summary of Maximum Individual Dose Accumulation
for Third Quarter of 1984

ATTACHMENT - Summary of Maximum Individual Dose Accumulation

for Fourth Quarter of 1984



UNIT 1

Quarter Dose Report

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR UNIT 1 FROM

July 1, 1984 through September 30, 1984
Estimated Location Z of
Applicable Dose Age Dist Dir Applicable 10CFR50 App. I
Eff luent Organ (mrem) Group (m) (toward) Limit Limits (mrem)
P Quarterly | Annual OQuarterly , Annual
Liquid Total Body 1.91E-2 Adult Receptor 1 1.3 6.4E-1 1:3 3.0
Liquid Liver 2.99g-2 Teen Receptor 1 6.0E-1 J 3.0E-1 5.0 10.0
--------------- d-———-——-——--——-—“-hh-————---——-—w ————————— F------‘---- ———————— - ] - - . . .~
Noble Gas Alr Dose 0 - - - i 5.0 10.0
(gamma-mrad)
Noble Gas Air Dose 0 - - - . 10,0 20.0
(beta-mrad)
Noble Gas Total Body 0 - - - L - 5.0
Noble Cas Skin 0 - - - & - 15.0
----- ——— ————————— o ———————— ] - ————————- - - ————————— ] -
Iodine & :
<o SO Total Body 3.81E-9 Child 3000 NNE 5.1E-9 2.5E-8 7.5 15.0
................ § SR — Sp—————————————p PR - - — ———————————

B o A e wh dh W s S Gk A W Ah W NN AR b G A AR A s B W e W W AR R W W e WA e R e e e .S

SUMMARY OF MAXIMUM POPULATION DOSES FOR UNIT 1 FROM

Kidney,Lung,Thyroid 1.6E-7

July 1, 1984 through September 30, 1984
Estimated
Applicable Population Dose

Ef fluent Organ (person-rem)
Liquid Total Body 5.5E-3
Liquid Bone 8.8E-3
GCaseous Total Body 1.6E-7
P —— GI-Tract,Liver,



UNIT 1
Quarter Dose Report

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR UNIT 1 FROM

October 1, 1984 through December 31, 1984
Estimated Loca” fon % of
Applicable Dose Age Dist Dir Applicable 10CFR50 App. 1
Ef f luent Organ (mrem) Group (m) (toward) Limit Limits (mrem)
; Quarterly Annual Quarterly Annual
Liguid Total Body 7.54E-2 Adult Receptor 1 5.0 2.5 1:9 3.0
Liquid Bone 1.20E-1 Child Receptor 1 2.4 1.2 5.0 10.0
--------------- P — S Attt il e e b o e . ] ——————— ] - . .. -
Noble Gas Alr Dose 0 - - - - 5.0 10.0
(gamma-mrad)
Noble Gas Air Dose 0 - - - - 10,0 20.0
(beta-mrad)
Noble Cas Total Body 0 - - - - - 5.0
Noble Cas Skin 0 - - - - -- 15.0
---------------- T-------_--------- e e e e A ] - . — —-“--—----—---— e e e
Iodine &
Particulates Bone 2.43E-7 J child 2500 WIW 3.2E-6 1.6E-6 7.5 15.0

SUMMARY OF MAXIMUM POPULATION DOSES FOR UNIT 1 FROM

October 1, 1984 through December 31, 1984
Estimated
Applicable Population Dose
Effluent Organ (person-rem)
Liquid Total Body 1.6E-1
Liquid Bone 6.0E-1
Gaseous Total Body 1.1E-6

Gaseous Bone 3.5E~6



THIRD QUARTER 1984 JOINT FREQUENCY TABLES
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THIRD QUARTER

SITE. WREE MILE TRLD. 82/88/98 19.08
MOURS AT EACH WINE SPEED AND DIRECT 10N
R i e oy
L .
ELEVATION. SPEED.SPIBBA DIRECTION.DI1SBA LAPSE B1100M
VIND SPEED (W)
InECT om 13 4-7 812 13-18 19-24  >24 TOTAL
R e 33 8 e 8 8 =
o e 22 8 ©® 8 8 B
" € 198 o 8 o 8 »
™ g 8 1 s o 8 13
¢ X &4 % %8 % % 8
22 1
g EREBEE
Fq ]
= S E 11118
Fd ] o
o % 2 3 8 8 8 s
wSv 28 1] 1 ] [ ] £l 47
v 34 23 i s 3 & %
Wiy 14 23 (B 1 k3 E i
s il 3% V7 ] 2 L] 8?
] " 2? " 2 2 [ ] 44
“vorm 203 319 &2 I 8 ® &V
TPERIOES OF CALF(MOURS) o
VARIABLE DIRCCY 0N  §3
VORS OF MISSING DATA 28
SITE. THREE MILE TSLD 2/00/98 (9.12

HOURS AT EACH wiND SPEED ANB DIRECTION
PERIOD OF RECORD « 048791 0) -8400882 ¢

STABILITY CLASS. <
ELEVATION

..............................................................

PERIODS OF CA_MINOURS)

VARIABLE DIRECYION
HOURS OF MISSING DATA

/0
SPEED S/ 1G04 BIRECTION. DI ISOA LAPSE . DT 18684

-

>24 TOTAL
® I
# '
o 2
@ '
L -
L L]
2 S
[} ?
® 3
® ’
@ «
2 -
2 ]
2 5
? <
2 '
L] 72

JOINT FREQUENCY TABLES

SITE THREE MILE ISP 8/700/48 18.19
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STABILITY cuu F D182

ELEVATION.  SPEED.SPIBBA DIRECTION.DIIESA LAPSE. D7 I084

- VIND SPEED(MPWM)

DIRECT ION 1-3 47 8-12 13-18 19-24 »>24 TO'AL
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Sw 12 s B B ® B "
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ATTACHMENT I

Revision 4 to the TMI-1 Off-Site Dose Calculation Manual (ODCM).

The TMI-1 ODCM, 9100-PLN-420G.01, Revision 4 was issued August 31, 1984, which
was during the period of this Report (July 1 through December 31, 1984). The
changes made in this Revision were administrative and will provide more
explicit directions for implementation of the procedure. The REMP fish and
aquatic sampling stations were changed from specific station locations to
non-specific zones. The green leafy vegetables and fruits categories in

Table A-1 were consolidated into one category "Food Products." This category
consists of all NRC-required food stuff samples. The Table designators for
the REMP sampling locations by media were amended to reflect the Table
designators listed in the TMI-1 and TMI-2 Environmental Tech. Specs.

The following is a 1ist of the page by page revisions. A copy of these pages
are included for your reference.

Attachment ii - Table of Contents

1) Expanded Table A-1 to Tables 1 through 11
2) Renumbered Table A-2 as Table 12
3) Renumbered Map A-1, A-2 and A-3 to be Map 1, Map 2 and Map 3 respectively.

Page 3
1) Corrected Operations Procedure number from 1101.21 to 1101-2.1.

Page 4

1) Corrected to read ". . . past plant conditions. < LLD values. . ."
instead of ". . . past plant conditions < LLD values. . ."

Page 9

1) Section 4.2.3, second sentence was changed to read "Default parameter
values. . ." instead of "Default parameters values. . ."

Page 12

1) Radionuclide I-133 P; dose parameter was qualified with **, showing
thesa values may be further reduced by a factor as large as 2 for the

grow;ng season and a second factor of 2 to allow for iodine effluent (see
Note).

ole



Page 47

1) Changed Section 8 Tablec A-1 and A-2 to Tables 1 through 12, and Map A-1,

A-2 and A-3 to Map 1, 2, and 3 respectively.

Page 48
1) Changed Table A-1 to Table 1.

2) Eliminated the "Station Code" column so that
are listed.

Page 49

1) Changed Table A-1 (continued) to Table 2.
2) Eliminated the “Station Code" column so that
are listed.

Page 50

1) Changed Table A-1 (continued) to Table 2.
2) Eliminated the "Station Code" column so that
are listed.

Page 51

1) Changed Table A-1 (continued) to Table 3 and
2) Eliminated the "Station Code" column so that
are listed.

Page 52

1) Changed Table A-1 (continued) to Table 5 and
2) Eliminated the "Station Code" column so that
are listed.

Page 53
1) Changed Table A-2 to Table 7 and Table 8.

only the

only the

only the

Table 4.
only the

Table 6.
only the

2) Changed Table data and format to correlate to the new

Page 54

1) Changed Table A-2 to Table 9, Table 10 and Table 11.
2) Changed Table data and format to correlate to the new

Page 55

1) Changed Table A-2 to Table 12.
2) Eliminated the "NUREG Station Code" column.

NUREG Station-Codes

NUREG Station-Codes

NUREG Station-Codes

NUREG Station-Codes

NUREG Station-Codes

Tables.

Tables.

3) Eliminated the (mi) note from "Distance" column and (°) note from

“Azimuth" column.



Pages 56 through 58

1) Added the pages to continue Table 12.
Page 59

1) Changed Map A-1 to Map 1.

Page 60

1) Changed Map A-2 to Mayp ’

Page 61
1) Changed Map A-3 to Map 3.
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The setpoint concentration is converted to setpoint scale units
using appropriate calibration factors.

This section of the ODCM is implemented by Operations Procedure
1101-2.1 Radiation Monitor System Setpoints and Radiological
Controls Procedure 1622- "Releasing Radiocactive Gaseous Waste".

2.2 Other Isotopes

Setpoints for monitors which detect isotopes other than noble gases
are also established to assure that concentrations of these
isotopes in gaseous effluents do not exceed the limits in 10 CFR 20.

Setpoints are established so as to satisfy the following equations:

c< 1500 (eq. 2.2)
(F) x (Py) x (Dy)

setpoint concentration, in uCi/cc
effluent flow rate at the monitor, in cc/sec.
pathway dose parameter, in mrem/yr per uCi/m’ for the inhalation pathway

and mé-mrem per uCi/sec for the food and ground pathway from Table 2-2.
yr

1500 = annual dose limit to any organ from particulates and iodines and

radionuclides (other than noble gases) with half lives greater than
eight days.

the annual average atmospheric dispersion factor for the worst-case
sector; maximum X/Q, in sec/m’, for the iphalation pathway at the
unrestricted area, and maximum D/Q, in m™“, for the food and ground
pathway at the nearest existing food and ground pathway locations.
Dispersion factors may be read or interpolated from Table B-l

(Appendix B) for releases from the station vent and Table B-2
(Appendix B) for all other releases.

The setpoint concentration is further reduced such that

concer*tration contributions from multiple release points would not
combine to exceed 10 CFR 20 limits.

The setpoint concentration is converted to setpoint scale units
using appropriate calibration factors.

This section of the ODCM is implemented by Operations Procedure
1101-2.1 Radiation Monitor Systems Setpoints and Radiological
Controls Procedure - 1622- "Releasing Radioactive Gaseous Waste".
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3.0 DOSE ASSESSMENT (LIQUID EFFLUENTS)
3.1 Liquid Effluents - 10 CFR 20 Limits

For purposes of demonstrating compliance with 10 CFR 20 the
following equation must be satisfied:

t (C; + MPC;) < 1 (eg 3.1)
i 4 i/ =
where:

Cqy = the concentration of isotope, i, in the liquid effluent after
dilution, in uCi/ml.

MPC; = the maximum permissible concentration of isotope i in liquid effluent
in an unrestricted area per 10 CFR 20, Appendix B, Table II, Cel 2
(See Appendix A to this manual)

3.2 Liquid Effluents - 10 CFR 50 Appendix I

The dose from liquid effluents results from the consumption of fish
and drinking water. Other pathways contribute negligibly at Three
Mile Island. The dose contribution from all radionuclides in
liquid effluents released to the unrestricted area is calculated
using the following expression:

Fw FW
£ L

Dose j =t © (aty) X (Cgy) X [(AWj5 X Fry) + (AF3j X FP X 0.2)] (eq. 3.2)
i e
where:

Dose j = the cumulative dose commitment to the total body or any organ, h
from the liguia effluents for the total time period, in mrem.

at, = the length of the tth time period over which C;, and
F, are averaged for all liquid releases, in hoUrs.

Ci = the averaga concentration of radionuclide, i, in undiluted liquid
effluent during time period at, from any quuid release, in

uCi/ml.

NOTE: For Sr-89, Sr-90, conservative concentration values will be used in
the dose calculation based on similar past plant conditions. <LLD
values are not used in dose calculations.

FW, = undiluted liquid waste flow, in gpm.
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the dose factor for each identified radionuclide, i, in, mrem/yr
per uCi/m3 for the inhalation pathway and mZ2. mrem/yr per
uCi/sec fer other pathways, from Table 4-2.2a.

the annual average atmospheric dispersion parameter, for the
worst-case sector, for estimating the dose to an individual at the
critical locatjon; X/Q, in sec/m”, for the inhalation pathway,

and 0/Q, in m=4, for other pathways. In the case of H-3 only

X/Q's are used for all pothways. Dispersion factors may be read or
interpolated from Table B-1 (Appendix B) for station vent releases
and Table B-2 (Appendix 8) for all other releases.

release of radioiodines, and radiocactive materials in particulate
form in gaseous effluents, i, with half-lives greater than 8 days,
in uCi, cumulative over the specified time period.

inverse of the number of seconds in a year.

&.2:3 Alternative Calculational Methodologies

As an alternative to the methods described above, the
models in/or based upon, those presented in Regulatory
Guide 1.109 (Rev. 1) may be used to make a comprehensive
dose assessment. Default parameter values from Reg.
Guide 1.109 (Rev. 1) and/or actual site specific data can
be used where applicable. Dispersion parameter values
for such analyses may be drawn from Table B-1 and B-2 or
may be computed from site metecrological data for the
specified time period using acceptable models such as
those presented in Regulatory Guide 1.1ll.



Radio- Inhala%ion Pathway
nuclide (mRem/yr per ®*Ci/m?)

P

Table 2-2

DOSE PARAMETERS FOR RADIOIODINES AND .'ADIOACTIVE

PARTICULATE, GASEOUS, EFFLUENTS*

Pi

Food & Ground Pathways
(m2.mRem/yr per *Ci/sec)

H-3
Cr-51
Mn-54
Fe-59
Co-58
Co 60
ZN 65

Rb 86
Sr 89

Sr 90
Y-91
Ir 95
Nb 95

MO 99
Ru 103

Ru 106
Ag 110m !

6.5€402
3.6E402
2.5E+04

2.8E4+04
1.1E+04

3.2E+04
6.3 +04

1.9€E4+05
4, 0E+05

4.1E+07
7.0E+04
2.2E404
1.3E+04
2.6E402
1.6E+04
1.6E405
3.3E+04

2.4E4+03
1.1E+07
1.1E+09
7.0E408
5.7E+08
4.6E+09
1.7E+10

1.6E+10
1.0E+10

9.5E+10
1.9€409
3.5E+08
3.6E+08
3.3E+08
3.4E410
4.4E4+11
1.5€+10

Revision 3

Radio- Inhalaiion Pathway Food & Gr:tind Pathways
nuclide (mRem/yr per *Ci/m3)  (m2.mRem/yr per *Ci/sec)
Cd-115m 7.0E404 4,.8E+407

Sn-126 1.2E+06 1.1E+09

Sh-125 1.5€+04 1.1E409
Te-127m 3.8E+404 7.4E410
Te-129m 3.2E404 1.3E409

Te-132 1.0E403 7.26407

Cs-134 7.0E+405 5.3E+10

Cs-136 1.3E405 5.4E+09

Cs-137 6.1E405 4,7E410

Ba-140 5.6E+04 2.4E408

Ce-14) 2.72E404 8.7E+07

Ce-l44 1.5€+05 6.5E+08

Np-239 2.5E+04 2.5E406

1-131 1.5€407 1.1E412%%
1-133 3.6E+06 9.,6E+09%*
Unident. 4,.1E+07 9.5E+10

*The listed dose parameters are for radionuclides that may be detected in caseous effluents. Additional dose parameters
or isotopes not included in Table 2-2 may be calculated using the methodoloay described in NUREG-0133.

=#These values may be further reduced by a factor as large as 2.0 to allow for the
factor as large as 2.0, to allow for 50% of the iodine effluent in oraanic form.

1.109 (Rev. 1).

-12 -

half-year arowina season and a second
These reductions conform to Req. Guide
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5.0 LIQUID WASTE TREATMENT SYSTEM

6.0

7.0

8.0

3.1

2.2

gggtabil ity

The Ligquid wWaste Treatment System as described in Section 11 of the
Final Safety Amalysis Report is consicered to be operatle when one
of each of the following pieces of equipment is available to
perform its intencea function:

a) Miscellaneous Waste Evaporator (WOL-Z1B) or Reactor Coolant
Evaporator (WOL-Z1A)

b) Waste Evaporator Condensate Demineralizer (WDL-K3 A or 8)
c) Waste Evaporator Condensate Storage Tank (WOL-T 11 A or B)
d) Evaporator Condensate Pumps (WOL-P 14 A or B)

Representative Sampling Prior to Discharge

All liquid releases from the Liquia waste Treatment System are mace
through the Waste Evaporator Condensate Storage Tanks. To provige
thorough mixing and a representative sample, the contents of the
tank are recirculated using one of the Waste Evaporator Congensate
Transfer Pumps.

GASEQUS WASTE TREATMENT SYSTEM

6.1

Operability

Operability of the Gaseous Waste Treatment System is defined as the
ability to remove gas from the vent heacder/tank gas spaces and
store it under a higher pressure in the Waste Gas Decay Tanks for
subsequent release.

SOLID WASTE MANAGEMENT SYSTEM - PROCESS CONTROL PROGRAM

(The Process Control Program is available as a separate document, see LIL
133, dated June 24, 198l.)

ENVIRONMENTAL MONITORING INFORMATION

The Radiological Environmental Monitoring Program shall be conducted as
outlined in Section 3.23, Table 3.23.1 of Amenament 72 to the TMINS

Unit 1 Technical Specifications. Sampling locations will be as indicated
in Tables ] through 12 ana Map 1, 2, and 3.

-‘7-
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=R Table 1

TMINS REMP STATION LOCATIONS-AIR PARTICULATE AND AIR IODINE

NUREG
Station Code Distance Azimuth

Al-1 0.4 mi. ge
£l-2 0.4 0
M2-1 1.3 253
A3-1 2.6 358
H3-1 2.3 159

Gl0-1 9.8 127

J15-1 12.6 180

Ql5-1 13.5 305

Table 2

TMINS REMP STATION LOCATIONS-DIRECT RADIATION (TLD)

NUREG
Station Code Distance Azimuth

Al-1 0.4 mi, Qe
Bl-1 0.7 25
0l-1 0.3 71
£l-1 0.2 95
Hl=-1 0.4 167
Ji-1 0.8 184
Kl-2 0.4 195
Li=1 0.l 221
Nl-1 0.4 270
Pl-1 0.4 293
Ql-1 0.5 317
Rl-1 0.2 340
Cl-1 0.6 35
0l-2 0.5 65
£l-2 0.4 %0
Fl-1 0.5 117
Gl-2 0.6 143
Li-2 0.5 221
R1-2 0.7 332

- i
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Table 2

TMINS REMP STATION LOCATIONS-DIRECT RADIATION (TLD) (CONT'D)

NUREG
Station Code Distance Azimuth
K2-1 1.1 mi. 200°
L2-1 1.9 227
M2-1 1.3 253
N2-1 1.2 262
P2-1 1.6 297
Q2-1 1.8 310
A3-1 2.6 358
H3-1 2.3 159
AS5-1 4.3 3
85-1 4.8 18
C5-1 4.5 42
Dé6-1 5.2 65
£5-1 4.6 8l
F5=1 4.7 107
GS5-~1 4.8 131
H5-1 4.1 157
J5-1 4.9 182
K5«1 5.0 200
LS5-1 4.1 228
M5-1 4.3 249
NS-1 4.9 268
P5«1 4.9 281
Q5-1 5.0 318
RS5-1 4.9 339
810-1 9.4 21
C8-1 7.2 48
D9-1 8.5 72
£7-1 6.8 86
#10-1 9.4 112
Gl0-1 9.8 127
H8-1 7.4 163
J7-1 6.5 177
K8-1 7.4 196
L8-1 8.0 225

'
)
'
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- Table 2

TMINS REMP STATION LOCATIONS-OIRECT RADIATION (TLO) (CONT'D)

NUREG
Station Code Distance Azimuth
M9-1 8.6 mi. 242°
N8-1 7.8 260
P8-1 8.0 292
Q9-1 8.5 308
R9-1 8.1 340
C20-1 19.6 47
Dl.5-1 10.9 63
F25-1 21.1 113
Gl5-1 14,4 124
H15-1 13.2 . 157
J15-1 12.6 180
K15-1 12.7 204
L15-1 11.7 225
M15-1 11.9 237
N15-2 10.4 274
N15-1 13.2 276
Pl5-1 12.2 300
Ql5-1 13:% 305
Ql5-2 1.5 310
R15-1 11.2 330
Al-4 0.4 2
8l-2 0.4 26
8l-3 0.5 15
Cl-2 0.3 45
El-4 0.2 90
Gl-3 0.3 124
H1l=9 0.3 148
Jl-3 0.3 185
Kl=5 0.2 202
Kled 0.2 208
N1-3 0.1 270
Ql-2 0.2 325
Fl-2 0.2 102

-”.
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e Table 3
TMINS REMP STATION LOCATIONS=-SURFACE WATER ( CONT'D)

NUREG

Station Code Distance Azimuth
N1-2A (R) c.l1 270°
Jl-2 (R) 0.5 188
J2-1 (R) 1.9 182
A3-2 (R) 2.5 355
W32 (R) 2.3 165
HS=? (R,F) 4,1 160
09-1 (R,F) 8.5 308
GlS-1 (F) 14,4 124
Gl5«2 (F) 13.6 128
G153 (F) 14,8 124
J15-2 (F) 14,7 178
F15-1 (R) 12.6 122

(R) = Raw Water
(F) = Finished Water

TMINS REMP STATION LOCATIONS-ACUATIC SECIMENT

NUREG

Station Code Distance Azimuth
Al-3 0.7 mi, 0o
Gl-l 0.3 137
Kl-3 0.8 202
J2-1 1.5 182
K2-2 ) 9% | 197
L1-3 0.5 225

N -
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Table 5

TMINS REM? STATION LOCATIONS-MILK

NUREG
Station Code Distance Azimuth
A2-1 (MG) 1.2 mi. Se
D15-2 (MG) 10.0 68
02-1 (M) 1.1 65
G2-1 (M) 1.6 . 130
P7-1 (M) 6.7 293
A1S=1l (M) 10.5 10
Pa-1 (M) 3.6 295
£2-2 (M) 1.1 93

MG = Goat Milk
M = Cow Milk

Table €

TMINS REMP STATION LOCATIONS-FISH AND AQUATIC PLANTS

Station Code Station Designation
TM-AQF-IND Downst ream of Station Discharae
TM-ADF -BKG Upstream of Station Discharoe
TM=-AQP-IND Downstream of Station Dischame
TM-ADP-BKG Upstream of Station Discharae
AQF = Fish

AOP = Aquatic Plants



Table 7

TMINS REMP STATION LOCATIONS-FOCD PRODUCTS

NUREG
Station Cocde

02-1 (FRL)

G2-1 (FRL)

A9-2 (FPL)

P3-1 (FPL)

A15-1 (FPL)

E1-3 (FPL)

£2-1 (FRL)

H1-2 (FPL)
TM-FPF-5F2 E6-1
1262 M15-2
8A1 Hl1-2
D1-3

Distance

1.1 mi,

1.6
9.3
2.6
10.5
0.7
1.1
0.9
5.9
13.6
0.9
0.5

FPL = Broad Leaf Veagetation or Veagetables

Azimuth

65°
130
357

293
10

R0
150
100

253
150

65

Pevision 4

FPF = Fruits
Table 8
TMINS REMP STATION LOCATIONS-SOIL
NUREG

Station Code Station Code Distance Azimuth

TM=S=1C1 A3-3 2.5 mi, 3540
1F1 A9-1 9.2 0
1F2 A9-2 9.3 357
48l 02-1 | £S5
SAl £l-2 0.4 90
S8l £2-1 ) 98 § 80
™2 32-2 % 133
B3 G2-3 1.6 132
7C1 G3-1 2.8 131
7Fl G10-1 9.8 §3§

3.5




Table 9

TMINS REMP STATION LOCATIONS-EFFLUENT WATER

NUREG
Station Code Distance Azimuth
Kl-l 0.2 mi. 200°

Table 10
TMINS REMP STATION LOCATIONS-PRECIPITATION

NUREG
Station Code Distance Azimuth
El-2 0.4 mi. 90°
H3-1 2.3 159
Glo-1 9.8 127
Ql5-1 13.5 305
A3-1 2.6 358

Table 1l

TMINS REMP STATION LOCATIONS-CRYOGENIC AIR SAMPLE

NUREG .

Station Code Distance Azimuth
A3-1 2.6 mi. 358°
El-2 0.4 90
H3=1 2.3 159
M2-1 1.3 253

- 54 -
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Table 12 Revision ¢

RADIOLOGICAL ENVIRONMENTAL MONLITORING PROGRAM SAMPLE LOCATION

Sample Map
Med 1um Number Ristance Az \mulh Pescription

AP AL ID | 4« m 0* N of site, North Weather Station TMI
In * 2 N of Reactor Building on W. fence adjacent to N Weather
Station ™I
25 NNE of site on light pole in middle of North Bridge TMI
26 NNE of Reactor Building at Top of Dike TMI
15 NRE of Reactor Building on W fence adjacent to S end of
N Bridge TMI
45 NE of Reactor Building at Top of Dike ™I
71 ENE of site on top of dike, east fence TMI
95 E of site on top of dike, east fence TMI
99 £ of Reactor Burlding at Top of Dike TMI
£S5 of Reactor Building at top of Dike midway within
Interim Solid waste Staging Facility TMI
SE of Reactor Burlding at Top of Dike T™I
SSE TMI
SSE of Reactor Buiriding at Top of Dike TMI
S ™l
S of Reactor Building on wooden peost by old S Gate
Guard Building TMI
On site, RML -7 statiron discharge
SSW TMI
SSW of Reactor Building on fence behind Warehouse #3 TM]
SSW of Reactor Building on fence behind Warehouse »2 ™I
SW of site, west of mechanical draft towers on dike TM]
W of site on Shelley Island
W of Reactor Building on fence ad)acent to screenhouse
entrance gate T™I
On site, station Intakes (Units § & 2)
WNW of site on Shelley Island
NW of site on Shelley Island
N of Reactor Building on fence behind Warehouse #1 TMI
NNW of site at gate n fence on W side of TMI, north boat dock
N of s5ite at North tip of TMI
N of site at north Lip of TMI
NE of site on Route 441 N
ENE of site on Laurel Road
E of site on N side of Observation Center
ESE of site on Vight pole on Route 44) N
SE of site
SE of site on Route 44) s
S of si1te below discharge pipe
SSW of site

Seoococe -

ceoceoce
“-e e w

—_—l - e N

0
0
0
0
0
0
0

OOOOQOCCOOOGOC
300\-‘@&\."0‘\.\.’\"\.&"0*

AP AL W 10.CR,S
o

AQS

10

SW

AQS




Table 12 (Cont'd)

Revision 4

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLE LOCATION (Cont'd)

Samp le S‘atlon Map

Mod | um Code Num ber Distance Azimuth Description
AQS Li=3 25 0. 225 SW of site
10 Li-2 26 0.5 22) SW of site on Beech Island
10 RI=-2 217 0.7 332 NNW of site on Henry Island
MG, FPL 2=\ 28 1.2 5 N of site, farm along Route 44|
M, FPL,S 02-1 29 1.1 65 ENE of site, farm on Gingrich Road
M, FPL G2-1 30 |.0 130 SE of site, farm on the £ side of Conewago Creek
SW,AQS 12-1 31 1.5 182 S of site above York Haven Dam
[V K2~-1 32 U 200 SSW of site on S Shelley island
10 L2-1 33 1.9 221 SW of site on Route 262
AN LA 1D, CR M2~ 34 §:3 255 WSW of site adjacent to Flshing Creek, Goldsboro Alr Statlon
11V] N2~ 35 1.2 262 W of slte at Goldsboro Marina
10 P2-| 36 |.6 297 WNW of slite off of 0ld Goldsboro Plke
1] Q2-1 37 1.8 310 NW of site on access road along rlver
AN AL ID,RW,CR AS-1 39 2.6 358 N of site at Middletown Substation
Sw A3-2 40 2.5 355 N of site of Swatara Creek
AL ALLRW, ID,CR H3~1 4) 23 159 SSt of slte at Falmouth-Col lins Substation
SW H3-2 42 2:3 165 SSE of site, York Haven Hydro
M, FPL Pa- 45 3.6 295 WNW of site at Fisher's farm on Valley Road
0 AS-1 a4 4.5 3 N of site on Vine Street ex|t from Route 283
1] 85-1 45 4.8 18 NNE of site, Schoo! House Lane and Milier Road
10 C5-1 46 4.5 42 NE of site on Kennedy Lane
10 Do-1 47 5.2 65 ENE of site off of le Road
n E£5-1 48 4.6 8l E of site, North Mar Street and Zeager Road
. Fo-1 49 4.7 107 ESE of site on Amosite Road
10 GS5-1 50 4.3 15 SE of slte, Balnbr ldge and Rlsser Roads
SW HY-2 51 4.1 160 SSE of site on Brunner Island
10 H5~1 52 4.1 157 SSE of site Guard Shack on Brunner Island
10 35-1 53 4.9 182 S of site on Canal Road, Conewago Helghts
10 KS5-1 54 5.0 200 SSW of site on Conewago Creek Road, Strinestown
10 LY=1 5° 4.4 228 SW of site, Stevens and Wilson Roads
10 M- 56 4.3 249 WSW of site, Lewisberry and Roxberry Roads, Newberrytown
1Y) N5~ 57 4.9 208 ¥ of site, off of Old York Road on Robln Hood Drive
0 P5-1 58 4.9 281 WNW of site, Route 262 and Belnhower Road
1D Q5~1 59 5.0 518 NW of site on Lumber Street, Highspire
1D R5-1 60 4.9 3359 NNW of site, Spring Garden Drive and Route 44!
! B10-1 61 9.4 21 NNW of site, West Areba Avenue and Mil| Street, Hershey
(VI cB-1 62 7.2 48 NE of slte, Schenk's Church on School House Road
10 09-1 63 8.5 12 ENE of site on Mt. Gretna Road, Bellalre
10 £Er-1 64 6.8 86 E of slte on Hummelstown Street, Ell zabethtown
FPF Eu-1 65 5.9 100 E of slte, orchard at Masonic Homes
10 Flo-1 66 9.4 12 ESE of site, Donegal Springs Road, Donegal Springs
AL ALLRW, 1D, S GI0-1 67 9.8 127 S¢ of slte at farm offt Engle's Tollgate Road

- 86 =




Table 12 (Cont'd) Revision 4

RAD10LOGICAL ENY IRONMENTAL MONI| TORING PROGRAM SAMPLE LOCATION (Cont'd)

Sample Station Mag
S Med | um Code Num ber Distance Azimuth Description
10 HB-1 68 7.4 mi 163° SSE of slte on Saginaw Road, Starview
10 J1-1 69 6.5 17 S of site on Maple Street, Manchester
10 KB-1 10 7.4 196 SSW of slte, Coppenhaffer Road and Route 295, Zlon's View
10 LB~ T 8.0 225 SW of site on Rohler's Church Rd., Andersontown
10 Mo- | 72 8.6 242 WSW of site on Alpine Road, Maytows
10 NS~ 15 1.8 260 W of site on Route 382, 1/2 mile north of Lewlsberry
10 PB-i 74 8.0 292 WNW of site on Evergreen Road, Reeser's Summlt
~ PI-1 7 6.7 293 WNW of site on Old York Road, New Cumber|and
Sw, 1D Q9-1 16 8.5 308 NW of site across from parking lot of Steelton Water Company
[V RY-1 17 8.1 340 NNW of site on Derry Street, Rutherford Helghts
M, FPL AlLS=) % 10.5 10 NNE of site, farm on Route 39 Hummelstown
10 C20~-1 19 19.6 47 NE of site on Cumber land Str« , Lebanon
0 DI5-1 80 10.9 63 ENE of slte, Route 241, Lawn, PA
MG, FPL D152 81 10.0 68 ENE of site, Route 241, 200 meters South of PA Turmplike, Davidhizer Farm
10 F25~1 82 21.1 i3 ESF of slte, Steel Way and Loop Roads, Lancaster
SW Fi5-| 3] 12.6 122 ESE of site, Chickies Creek
SW, 10 GI15-1 Ba 14.4 124 SE of site at Columbla Water Treatment Plant
Sw GI15-2 85 15.6 128 SE of site, Wrightsviile Water Treatmant Plant
SW GI5-3 86 14.8 124 SE of site, Lancaster Water Treatment Plant
10 HIS5=| a7 15.2 157 SSE of site, Orchard and Stonewod Roads, Wiishire Hills
AP LALLID Ji5-1 88 12.5 180 S of site In Met-Ed York Load Dispatch Statlon
SW 3152 89 14,7 178 S of site at York Water Company
10 Ki5=1 90 12.7 204 SSW of site, Alta Vista Road, Welglestown at Dover Township Fire Dept. Bldg.
10 LI5-1 91 1.7 225 SW of site on West side of Route 74, Mt. Royal
1] Mi5-1| 92 .9 2517 WSW of site, West side of Route 74, In front of Earth Crafts, Rossville
FPF Mi5-2 93 15.6 253 WSW of site on W slde of Route 74, Lerew's orchard
10 NIS-} 94 13.2 276 W of site, Orchard Lane and Hertzler Road, Mt. Allen
Y] NI5=2 95 10.4 274 W of site, Lisburn Road and Maln Street, Lisburn
10 PI15-1 9 12.2 300 WNW of site on Erford Road In front of Penn Harris Motel, Camp HilI
AP AlLRW, 10,5 QIv-1i 97 13.% 305 NW of site at West Falrview Substation
10 QI5-2 98 1.5 310 MW of site, Penn and Forster Streets, Harrisburg
10 RIS~} 99 .2 350 NNW of site, Route 22 and Colonlal Road, Colonial Park
S A9 100 9.2 0 N of site off of Unlon Deposit Road
FPL,S AY-2 101 9.3 357 N of site on Unlon Deposit Road, W of Hoernerstown
FPL El~-3 102 0.7 90 E of site, 100 m W of Peck Road and Zlon Road Intersection
FPULS E2-1 103 1.1 80 E of site on Zion Road
s " G2-2 104 1.3 133 SE of site on Engle Road

= 1By =




Table 12 (Cont'd) Revision 4
RAD 10LOG ICAL ENV IRONMENTAL MON | TOR ING PROGRAM SAMPLE LOCATION (Cont'd)

Sample Station Map
Modium Code Humber Distance Az Imuth Descr Iption

S G631 105 2.8 m! 131 SE of slte on Governor's Stable Road intersection with Keener Road

FPL P3-1i 106 2.6 293 WNW of site on Route 392 (Yocumtown Road)

AQF , AQP Iindicator - - - All locations where fish and plants are collected balow the discharge are
grouped together and referred to as "iIndlicator® (l.e., sectors || and
geographically below)

AQF , AQP Control - - - All locations where fish and plants are collected above the discharge are
grouped together and referred tc as "control™ (l.e., sectors 12 and

aphlcally above)

AQS K2-2 107 1.} 197 SW of site E of Shelley Island

S A3-3 108 2.5 354 N of site at junction of Swatara Creek and Route 44|

™ E2-2 109 1.1 93 E of site on Peck Road

FPL ,FPF HI-2 1o 0.9 150 SSE of site stand off of Rt, 441 S,

FPF DI-3 i 0.5 65 ENE of site House next to Yinger's Greenhouse

s G2-3 12 i.6 132 SE of site near Conewago Cr.

IDENT IF ICATION KEY

ID = immersion Dose (TLD) CR = Cryogenic Air Semple AQF = Fish

SW = Surface Water RW = Rain Water AQP = Aquatic Plants

Al = Alr lodine M= Mk (cow! AQS = Aquatic Sediment

AP = Alr Particulate MG = Milk (goat) FPL = Green Leafy Vegetation or Vegetables
S = Solli W = Effivent Water FPF = Frult
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ATTACHMENT 11

Revision 3 to the TMI-1 Process Control Program (PCP).

The TMI-1 PCP, OP1104-281, Revision 3 was issued July 31, 1984, which was
during the period of this Report (July 1 through December 31, 1984).

Operations memo 3210-84-0337 (attached) provides background as to the basis of
the TMI-1 Process Control Program (PCP) and the input from Westinghouse
Hittman who is under contract to GPU Nuclear to provide waste solidification
services at TMI-1.

The following is a list of the revisions by Section. A copy of the Program is
included for your reference.

GENERAL

A1l Procedure changes, other than those specified below, identified by “Change
Bars" in the right margin were numbering or wording changes, and do not change
the intent of the procedure.

1.0 SECTION 1.0 - PURPQSE

a. Identifies that the Individual Waste Stream PCP's are a result from
testing performed by Westinghouse-Hittman, included in Topical Report
STD-R-05-007 and meets the requirements of 10CFR61.56, Waste
Characteristics.

2.0 SECTION 2.0 - COLLECTION AND ANALYSIS OF SAMPLES

a. Item 2.1.6 includes a new requirement that all chemicals used in the
verification testing of a waste stream are identical to those used in
full scale solidification.

b. Item 2.2.2.2 has been changed to identify the information required on
the Test Solidification Data Sheet.

c. Item 2.2.3.3 provides suggested time requirements to perform
verification testing prior to performing full scale solidification.

3.0 SECTION 3.0 - TEST SOLIDIFICATION AND ACCEPTANCE CRITERIA

a. The note prior to 3.1 identifies the need to use sequential numbers
when performing verification testing.

b. The note prior to 3.2 has been added to notify Quality Controls of
upcoming verification testing for monitoring purposes.



4.0
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c. Table 1 Sclidification Ratios has been updated to identify the
waste/binder ratios for the waste streams processed at TMI-1 for both
unstable and stable waste forms.

d. Items 3.2.7 and 3.2.9 incorporate the new steps for conducting
verification testing for both unstable and stable waste forms.

e. Items 3.5.1 and 3.5.2 provide upgraded parameters to be followed in
the event verification testing results in an unacceptable product.

DATA SHEETS

The Test Solidification Data Sheets and Calculation Sheets have been
updated for the four (4) waste streams processed at TMI-1. Data sheets
are provided for both unstable and stable waste forms, except for
concentrated waste which at this time is processed only as an unstable
waste.



[T7]Nuclear Memorandum

subect  CHANGES TO THE PROCESS CONTROL oae  August 7, 1984
PROGRAM FOR RADIOACTIVE WASTE
SOLIDIFICATION
J. W. BOYER, RADWASTE OPERATIONS  Three Mile Island
Flom ENGINEER 111 Location:  3910-84-0337
File: NRC-LI
~ J. BURGESS, LICENSING ENGINEER 84-9200

Westinghouse-Hittman Nuclear Inc. is currently under contract with TMI-I to
provide waste solidification services using cement. Part of these services
include Process Control Program (PCP) development to ensure consistency with
regulatory changes.

With implementation of 10CFR61, Hittman has pursued the required testing of
a variety of simulated radioactive waste streams in order to demonstrate
confliance with the stability requirements of 10CFR61.56, "Waste
Qualification" and the Branch Technical Position on Waste Forms.

Hittman has tested seventeen (17) waste streams commonly found at LWR. The
formulations were developed using Portland Type I Cement. To date, the test
results of this qualification program are included in “Topical Report Cement
?g%l?ification Requirements of 10CFR61" (STD-R-05-007, Rev. O dated May 23,

The waste streams generated at TMI-I are bounded by those tested by
Hittman. As a result, the formulations converted into PCP's by Hittman for
these waste streams have been included into the governing Process Control
Program at TMI-I, OP 1104-28I.

OP 1104-28I Rev. 3, is currently applicable to the solidification of borated
waste, oily waste, bead or powdered resin either as Class A unstable for
borated wastes or Class A unstable, Class A stable, B and C for the other
identified waste streams.

This program describes the methodology for determining the acceptable ratios
of waste, binder and additives to ensure an acceptable waste product which
meets the requirements of 10CFR61.56 and which is acceptable for burial.

Attached is a copy of the current approved revision of OP 1104-281. The

vertical Tines in the right hand margin identify the most recent changes to
the body of the procedure.

AGOOOE48 8-83



J. BURGESS -2- August 7, 1984
3210-84-0337

These changec are a result of 1CCFR61 implementation and based on the
information supplied by Hittman resulting from their internal PCP
adaptation of the Topical Report. These changes do not reduce the overall
conformance of the solidified waste product to the existing criteria for
solid waste.

JWB/dds

cc: W. T, Conaway, Radwaste Support Manager
L. L. Ritter, Administrator II, Plant Operations
CARIRS-TMI
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1104-281
Revision 3

THREZ MILE ISLAND NUCLEAR STATION
UNIT NO. | OPERATING PROCEDURE 1104-281
HITTMAN NUCLEAR AND DEVELOPMENT CORPORATION PROCESS CONTROL PROGRAM
Incontainer Solidification

PURPOSE

The purpose of the Process Control Program (PCP) for incontainer solidi-
fication is to provide a program which will assure a solidified product
with no free 1iquid prior to transportation for disposal and which meets
the requirements of 10 CFR §1.56, Waste Characteristics.

The program consists of three major steps, which are:

a. Procedures for collecting and analyzing samples;
b. Procedures for solidifying samples;
¢. Criteria for process parameters for acceptance or rejection as

solidified waste.
The PCP's for each waste steam included in this procedure are based on
laboratory testing, the results of which are included in "Topical Report
Cement Solidified Waste to meet the stability requirements of 10 CFR 61"
(STD-R-05-007, Rev. 0) prepared by Hittman. These PCP's are valid for
all liner types using electric or hydraulic mixing heads provided by
Hittman.

COLLECTION AND ANALYSIS OF SAMPLES

2.1 General Requirements
2.1.1 As required by the Radiological Effluent Technical
Specifications for PWR's and BWR's the PCP shall be used
to verify the solidification of at least one representa-

tive test specimen from at least every tenth batch of

1.0
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2.1.2

2.1.3

2.1.4

2.1.5

1104-281

Revision 3
each type of wet radiocactive waste (e.g., evaporator
bottoms, boric acid solution, sodium sulfate solutions,
resin and precoat sludge).
For the purpose of the PCP a batch is defiied as that
gquantity of waste required to fill a disposable liner to
the waste level indicator.
If any test specimen fails to solidify, solidification of
the batch under test shall be suspended until such time
as additional test specimens can be obtained, alternative
solidification parameters can be determined in accordance
with the Process Control Program, and a subseguert test
verifies solidification. Solidification of the batch may
then be resumed using the alternate solidification
parameters determined.
If the initial test specimen from a batch of waste fails
to verify solidification then representative test speci-
mens shall be collected from each consecutive batch of
the same type of waste until the three (3) consecutive
initial test specimens demonstrate solidifications. The
Process Control Program shzll be modified as requires to
assure solidification of subsequent batches of waste.
For high activity wastes, such as spent resin or used
precoat, where handling of samples could result in
personnel radiation exposures which are inconsistent with
the ALARA principle, representative non-radiocactive

samples will be tested. These samples should be as close

2.0




2.2
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to the actual waste and chemical properties as possible.
Typical unexpended mixed bed resin shall be used to
simulate the spent bead resin and the appropriate mix of
anion to cation powdered resin ¢hall be used to simulate
used precoat.

2.1.6 A1l Chemicals used to condition or solidify waste or
simulated waste in solidification tests shall be the
actual chemicals used in full scale solidification.

Collection of Samples

2.2.% Radiclogical Protection

2.2.7.17 Comply with applicable Radiation Work Permits.

2.2.1.2 Test samples which use actual waste shall be disposed of
by placing in the disposal liner.

2.2.1.3 A Test Solidification Data Sheet will be maintained for
each test sample solidified. Each Data Sheet will
contain pertinent information on the test sample and the
liner numbers of wastes solidified based on each test
sample.

2.2.2 Test Solidification Data Sheet
The Test Solidification Data Sheet will contain pertinent
information on the characteristics of the test sample
solidified so as to verify solidification of subsequent
batches of similar wastes without retesting.

2.2.2.1 a. The test sample data for concentrated waste will

include, but not necessarily be limited to, the type

of waste solidified, major constituents, percent
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solids, pH, volume of sample, amount of oil in
sample and the ratio of the sample volume to the
final volume of the solidification product.

b. The test sample data for spent resin and used
precoat will include, but not necessarily be 1imited
to, the type of waste solidified, volume of sample
and ratio of sample volume to the final volume of
the solidified product.

¢c. The test sample data for other waste streams will
include, but not necessarily be limited to, the type
of waste solidified, volume of sample, amount of oil
in sample, pH and the ratio of sample volume to the

final volume of the solidified product.

2.2.2.2 The Test Solidification Data Sheet will include the Liner
Number, Batch Volume, and Date Solidified, for each batch
solidified based »» cample described.

o Collection of Samples

2.2.3.1 Concentrated waste shall be kept heated or reheated to
130°F prior to testing.

NOTE: If the concentrated waste had previously been neutra- :
112ed prior to solidification to prevent boric acid
precipitation the sample may be tested at ambient
temperatures.

2.2.3.2 Two samples shall be taken for analysis. One sample

shall be compatible with the standard size sample used
for the radiocactivity analysis and the second for the

chemical analysis. If the radiocactivity levels are too

4.0




2.2.3.3

2.2.3.4

2.2.3.5
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high to permit full size samples to be taken then smaller
samples shall be taken with the results corrected
accordingly.
Sampies should be drawn at least six hours prior to the
planned waste solidification procedure to allow adequate
time to complete the required testing and verification of
solidification for Class A unstable waste. 28 hours
should be allowed, if practical, for Class A stable,
Class B and C wastes.
The tank containing the waste to be solidified should be
mixed by recirculating the tank contents for at least one
volume change prior to sampling to assure a representa-
tive sample.
If the contents of more than one tank are to be solidi-
fied in the same liner then representative samples of
gach tank should he drawn. These samples should be of
such size that when mixed together they form samples of
standard size as prescribed in Section 2.2.3.2. If the
contents of a particular tank represents X percent of the
total waste quantity to be solidified then the sample of
that tank should be of such size to represent X percent

of the composite samples.
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3.0 TEST SOLIDIFICATION AND ACCEPTANCE CRITERIA

NOTE : For the PCP test to be performed, use the Test
Solidification Data Sheet for the waste stream and
use the next sequential Sample No. to identify the
test.

3.1 MWaste Conditioning

3.1.1 For concentrated waste (up to 14 weight percent) prior to

solidification, the pH of the sample should be adjusted
to a range of 7.4 to 2.2 or greater than 11.5 with
50 wt.% sodium hydroxide (NaOH). The quantity of NaOH

added shall be recorded.

NOTE: If foaming is apparent during the solidification
testing the sample should be treated with an
anti-foaming agent. The gquantity of anti-foaming
agent required shall be recorded.

If a floating ofl film is present in quantities
greater than | percent by volume, the ofl should be
broken up with Maysol or other emulsification agent.
The quantity of emulsification agent added shall be
recorded.

3.1.2 For bead or powdered resin, prior to solidification the
pH of the sample should be adjusted to a range of 5 to 8

1f Metso Beads are used or to a range of 8 to 10 if they
are not used. The gquantity of NaOM used shall be
recorded. This is required for Class A unstable waste
only.

3.1.3 If waste ofl s to be solidified, an emulsifier shall be
added to pretreat the waste sample as follows:
a. Allow one sample to stand undisturbed until the

water/oi1 interface is clearly discernible and

€.0
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determine the percent by volume of the oil. If this
volume s greater than 40 percent add a sufficient
quantity of concentrated waste to reduce the percent
of ofl by volume to less than &) percent. Use the
Test Solidification Data Sheet to determine the
guantity of ligquid to add. When the correct oil to
water ratio is reached, measure and record the pH
(pH paper may be used if a measurement cannot be
made with a meter because of oil fouling).

b. Prior to the test sample solidification, the waste
oil is treated with a predetermined quantity of
emylsifier. For this application, Maysol 776 is
used at a ratio of 1 part emulsifier to 5.1 parts
ofl by volume. The emulsifier has a density of one.

¢. After the emulsifier is thoroughly mixed into the
sample, a guantity of Metso Beads the weight of
which is twice the weight of the emulsifier used, is
mixed in thoroughly unt | the Metso Beads have
completely dissolved.

3.2 Test Solidification

NOTE: Contact the Quality Controls Groug to inform them of
the Test Solidification and if they care to witness
the test.

L]

3.2, Any sample to be solidified shall be pretreated as
specified In Section 3.1,

7.0
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3.2.2

3.2.3

3.2.4

3.2.5

3.2.6
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Test solidification should be conducted using a 1000 ml.
disposal beaker or similar size container. Mixing should
be accomplished by stirring with a rigid stirrer unti) a
homogenous mixture is obtained, but in no case for less
than two (2) minutes.
For the test soiidification of resin, measure into a
mixing vessel the appropriate ratios of waste and water
based on the waste classification chosen. Measure out
the required quantities of cement and Metso beads as
shown in Table 1.
For the test solidification of used precoat. measure into
a mixing vessel the appropriate ratios of waste and water
based on the waste classification. Measure out the
required quantities of cement and Metso beads as shown in
Table 1.
For the test solidification of Concentrated Waste,
measure into two mixing vessels 400 ml. of pH adjusted
waste each. Measure cut the required gquantities of
cement and Metso beads as shown in Table 1.
For the test solidification of Waste O'1 and Concentrated
Waste measure the appropriate of ratios of waste and
Maysol No. 776 into a mixing vesse! as shown in Table 1.
Stir mixture for no less than S minutes. Measure out the

required quantities of cement and Metso Beads.

8.0
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CLASS A UNSTABLE
Bead Resin

Used Precoat

Waste Of)1 and Conc. Waste

Conc. MWaste
Sample A
Sample B

A STABL

Bead Resin

Used Precoat

Waste 011 and Conc. Waste

*The 350 m) is divided as follows:

AN

SOLIDIFICATION RATIOS

Table )
Waste Water
240 gm 90 m)
300 gm 90 ml
350 m* cee-
400 gm ———
400 gm ———
320 gm 235.3 ml

382 gm 151 ml
350 m*

9.0

Cement
189 gm
223 gm
447.3 gm

440 gm
505 gm

653.6 gm
448 gm
447.4 gm

51.8 gm

210 m! C.W., 140 ml O1)

1104-281
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Maysol  Ca(OM;)
27.5 gm  —ee-

—— 18 gm

———— 10 gm
27.5 gm  —ee-
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NOTE: Omit the following step if Metso Beads were pre-
viously added.
3.2.7 For Class A unstable wastes mix the cement and additives

together and slowly add this mixture to the test sample
while it is being stirred.

3.2.8 After two (2) minutes of mixing and a homogeneous mixture
is obtained allow the waste to stand for a minimum of 4
hours.

3.2.9 For Class A stable, Class B and C waste, mix the cement
and additives together and slowly add this mixture to the

test sample while it is being stirred. If calcium
hydroxide is being used, slowly add to the waste two (2)
grams at a time. Mix for three (3) minutes between
additions until all the additive is used. Then add the
cement and mix for one (1) additional minute.

3.2.10 Allow the sample to cure for 24 hours at 120° =5°F.

NOTE: If at any tiae during the 24 hour cure time the
sample meets the acceptance criteria, the liner
solidification may proceed.

3.3 Solidification Acceptability
The following criteria define an acceptable solidification process
and process parameters.
3.3, The sample solidification is considered acceptable if

there is not visual or drainable free water.




3.3.2
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The sample solidification is considered acceptable if
upon visual inspection the waste appears that it would
hold its shape 1f removed from the beaker and it resists

penetration by a rigid stick.

3.4 Solidification Unacceptability

3.4

3.42

3.5 Alternate
3.5.)

e ——— - —

If the waste fails any of the criteria set forth in
Section 3.3 the solidification will be termed
unacceptable and a new set of solidification parameters
will need to be established under the procedures in
Section 3.5.

If the test solidification is unacceptable then the same

test procedure must be followed on each subsequent batch

of the same type of waste until three consecutive test
samples are solidified.

Solidification Parameters

If a test sample for Class A ynstable waste fall to

provide acceptable solidification of waste the following

procedures should be followed.

1.  Mix equal volumes of dry cement and water t. ensure
that the problem if not a bad batch of cement.

2. Add additional 50 wt.Z NaOM to raise the pH above
8 but less than 9.2 for borated wastes.

3. If the waste (other than waste ofl) 1s only
partially colidified, use 'ower waste $o cement and
Metso ratios. Using the recommended quantities of
cement and Metso Beads, reduce the waste sample to

11.0
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325 m! and continue reducing the sampie volume by
25 ml. until the acceptability criterfa of Section
3.3 are met.
If the waste of] mixture is only partially
solidified try using lower waste to cement ratios.
Reduce the guantity of waste by 25 ml. and the
emulsifier by 1 mi., (This will result in a s.ightly
higher concentration of emulsifier in the waste) and
proceed with the test solidification. Continue with
similar reductions until a satisfactory product is

achieved.

If the test sample fails to provide acceptable
solidification of waste following the actions of Section
3.5.1 the following sample analysis should be performed.

The waste should fall within the acceptable range.
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ANALY
For Concentrated Waste ¢ 14 Weight Percent (24000 ppm as B)
pH 7.4 to 9.2 0r > 11.5
Percent Boric Actd <14
ppm as Boron ¢ 240C2
Detergents No appreciable foaming during agitation

011 (floating)

for 8 Pr Resin
pH
Detergents
011 (floating)

< | percent by volume

> §
No appreciable foaming during agitation

< | percent by volume

Waste 01) Mixed with Concentrated Waste

pH

Percent Boric Acid
ppm as Boron

011

Detergents

B S Py ———

5
14 (prior to mixing)

[ .Y v

i~

24000 (prior to mixing)
< 40 percent by volume
No appreciable foaming during agitation
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3.5.3 For Class A stable, Class B and C waste test samples that

fail to solidify, Contact Radwaste Operations Engineering

for resolution.
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TEST SOLIDIFICATION DATA SHEET
Class A Unstable Concentrated Waste
Liner No.:
Sample No.:
Date:
I. SAMPLE PREPARATION
Sampie Volume, ml.: Sample A Sample B (3.2.5)
pH: Volume NaOH solution used to adjust pH, ml __
Quantity of 011 percent:
Quantity of Emmylsifier, mil:
Quantity of Anti-Foam, ml:
Quantity of Cement Added: Cement Ratio’ : (#/Ft7 Waste)
Sample A gms Sample A
Sample B gms Sample B
Quantity of Additive Added: Additive Ratio® ___ : (#/ft’ Waste)
Sample A gms Sample A
Sample B __ gms Sample B

Packaging Efficiency: MWaste Volume/Solidified Waste Volume
Sample A Sample B
Prcduct Acceptable: Sample A Yes No (If no, refer to Section 3.5
and proceed as directed)
Sample B Yes No
Additional batches solidified based on this sample solidification:

Liner Wasce Liner HWaste Liner Haste
NO. Vol. Date NO. Vol.  Date NO. vol. ate

15.0
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II. SAMPLE INSPECTION
Test Solidifications Performed by:
Date
Sample Contains “No Free Liquid":
Verified By Date

FOOTNOTES:

1 The cement ratio is defined as the pounds of cement required to solidify
one cubic foot of waste. Ratios is this PCP yield cement ratios of
68.6 1bs/ft’ and 78.8 1bs/ft’ for samples A and B respectively.

2 The additive ratio is defined as the pounds of additive required to
solidify one cubic foot of waste. Ratios in this PCP yield additive
ratios of 9.8 1bs.ft? and 13.1 1bs/ft® for Samples A and B
respectively.

16.0
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SOLIDIFICATION CALCULATION SHEET
Waste Volume',6 ft’: (n
Cement Ratio, #/ft’: Sample A (28)
Sample B (28)
Additive:
Additive Ratio, #/ft’: Sample A: (3A)
Sample B: (38)
Cement Quantity®
(' «x (2h) = 1bs. (4R)
(' x __(2B) = 1bs. (48)
Additive Quantity?
(1) «x (3A) = 1bs. (58)
(1) x (38) = 1bs. (58)

FOOTHOTES:

1 The quantity of waste to be solidified in a single liner cannot exceed
;ho maximum waste volume listed on the attached Solidification Data
ables.

2 4A and S5A define the minimum quantity of cement and additive respectively

that must be mixed with the waste to assure solidification. The recom-
mended quantities to use are represented by 48 and 5B.
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SOLIDIFICATION DATA TABLES
For Concentrated Waste
NOTE: Recommended Amount of Cement and Additives.
HN-100 HN-100 LVM
Serfes 1 Serfes 2 Serfes 3 HN-100S Series 3
Usable Liner Volume, (cu. ft.) 143 143 143 143 160.0
Max. Waste Vol. (cu. ft.) 77.6 75.7 97.1 93.3 108.6
Max. Solidified 114.3 111.5 143 137.4 160.0
Waste Vo!. (cu. ft.)
Cement Added at
ax. MWaste Vol.

Weignt (1bs.) 6112.9 5964.5 7651.2 7350.4 8560.8

Volume (bags) 65 63.5 8.4 78.2 91 .1
Anhydrous Sodium
Metasilicate Added
at Max. Waste Vol.

Weight (1bs.) 1016.2 991.6 1272 1222 1823.2

Volume (bags) 10.2 9.9 12.7 12.2 14.2
Max. Radiation Leve! 12 12 12 3 12

R/hr Contact
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SOLIDIFICATION DATA TABLES
For Concentrated Waste
NOTE: For the Minimum Amount of Cement and Additive.
HN-7100 HN-100 WM
Series | Serifes 2 Series 3 HN-100S Series 3

Usable Liner Volume, (cu. ft.) 143 143 143 143 160
Max. Waste Vol. (cu. ft.) 84.8 82.7 104.5 101.9 117
Max. Solidified
Waste Vol. (cu. ft.) 116 113.1 143 135.4 160
Cement Added at
Max. Waste Vol.

Weight (lbs.) 5814.8 5673.5 7171.0 6991.8 B8023.5

Volume (bags) 61.9 60.4 76.3 74.4 85.4

Anhydrous Sodium
Metasilicate Added
at Max. Waste Vol.

Weight (1bs.) 830.7 810.5 1024 .4 998.8 1146.2

Volume (bags) 8.3 8.1 10.2 10.0 14.2
Max. Radiation Leve! 12 12 12 3 12
R/hr Contact
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CLASS A UNSTABLE AND STABLE, CLASS B OR C TEST SOLIDIFICATION DATA SHEET

FOR WASTE OIL

Liner No.:

Sample No.:

Date:

I. SAMPLE PREPARATION (3.2.6)

Sample Volume, ml.: _ (N
011 Volume K ml: (2)
Percent Of1 by Volume: (3)
Quantity of Water Removed or Added
to Obtain 40% Of1 by Volume: (4)
pH: (5
Quantity of Emulsifier Added, ml: (6)
Grams of Portland Type I Cement: (N
Grams of Anhydrous Sodium Metasilicate (ASMS): (8)

Additional batches solidif'ed based on this sample solidification:

Liner Waste Liner Waste Liner Kaste
NO. Vol. Date NO. Vol . Date NO. Vol. Date

II. SAMPLE INSPECTION
Test Solidificatinns Performed by:

Date
Sample cured for 24 hours' at 120° +5°F:
Verified By “Date
Sample Contains “No Free Liquid":
Verified 8y ~ Date
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II1. PARAMETERS FOR FULL SCALE SOLIDIFICATION

Quantity of Maysol 776: (6) ml Maysol 776 (9)
from above x 0.0214 « galTons Emulsifier per ft’ waste
(including water).

Quantity of Portliand Type 1 Cement: (7 (10
gms cement from above x 0.1784 « Ibs cement per ft’ waste
(including water).

Quantity of Anhydrous Sodfum Metasilicate: ) (8 an
gms ASMS from above x 0.1784 « 1bs. ASMS per
ft’ waste (including water).

FOOTNOTES:

1 If the sample is qualified in less than 24 hours cure time, note the
total hours cured. Class A unstable wastes may be cured at room tempera-
ture for 4 hours.

21.0
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CLASS A STABLE AND UNSTABLE, CLASS B OR C WASTE

Volume of waste' (including water) to ve solidified®, ft’:

Emulsifier Ratio, gallons/ft?:

Cement Patio, 'bs/ft’:

ASMS Ratio, 1bs/ft?:

SOLIDIFICATION CALCULATIONS SHEET

Quantity of Emulsifier to be added:

Waste Volume (ft?)

Quantity of Portland Type I Cement to be added:

Waste Volume (ft?)

(1) «x

(1) «x

Quantity of ASMS to be added:

Waste Volume (ft")
FOOTNOTES :

1 For the purpose of this PCP, the volume of waste is considered as the
volume of oil plus the volume of water necessary for solidificatlon.

(1) x

(2) =

gallons/ft’

(3) =

Tos/ft°

(4) =

Tos/ft°

(Item 9, Part IID)
(Item 10, Part IIID)

(Item 11, Part III)

gallons

ibs

1os

(1
(2)
(3)

(4)

(5)

(6)

(7

2 The volume of waste to be solidified cannot exceed the maximum volumes
listed cn the Class A Stable and Unstable, Class B8 and C Solidification

Data Sheets.
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SOLIDIFICATION DATA TABLES FOR WASTE OIL CLASS A UNSTABLE AND STABLE,
CLASS B AND C
$i=100
Serfes | Series 2 Series 3 LVM 1008

Usable Liner Volume, (ft?) 143 143 143 160 143
Max. Waste Volume
(of] and water), ft’ 86.4 84.3 101.0 113.0 101.0
Max. Solidified
Volume, ft’ 122.3 119.4 143.0 160.0 143.0
Maysol 776 Added at Maximum
Waste Volume (gallons) 50.8 49.6 59.4 66.5 59.4
Portland Type I Cement
Added at Maximum Waste
Volume

1bs 6891.8 6724.4 8056.5 9014.2 B80S56.5

94 1b bags 73.3 71.5 85.7 95.9 85.7
ASMS Added at Maximum
Waste Volume

1bs 794.6 775.2 928.8 1039.2 928.8

100 1b bags 8.0 7.8 9.3 10.4 9.3
Maximum Rad Leve!
R/hr Contact 12 12 12 12 3

)
S « HN-600 Stackable
G = HN-600 Grappable

S&G = HN-600 Stackable-Grappable
R = HN-600 Regular
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CLASS A TEST SOLIDIFICATION SHEET
for Used Precoat
Batch No.:
Sample No.:
Date:
I. SAMPLE PREPARATION (3.2.4)
Sample Voluma, ml.: (1)
ph': ____ Volume NaOH solution used to adjust pH, m) (2)
Quantity of 011 %: (3)
Quantity of Emmulsifier, (20% by volume of oil) ml': laai (4)
Quantity of Anti-Foaming agent, mi: (5)
Quantity of Cement Added: Cement Rztio? (#/ft’ maste)
Sample gms Sample (6)
Quantity of Additive Added: Additive Ratio® (#/ft’ Waste
Sample gms Sample (N
Product Acceptable: Sample __ Yes ___ No (If no, refer to Section 3.5

and proceed as directed)
Additional batches solidified based on this sample solidification:

Liner Waste Liner Waste Liner KWaste
NO. Vol. Date NO. Vol. Date NO. Vol. Date

I1. SAMPLE INSPECTION
Test Solidification Performed by:

Date
Sampie Contains "No Free Liquid":
Verified By “Date
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FOOTNQTES
1 If pH adjust is required, note chemical used, quantity used and pH after
adjustment.

2 The cement-to-waste ratic is 48.7 pounds of cement per cubic foot of
settled powdered resin. If a quantity of cement is used for the test
solidification that is different from the quantity listed, multiply the
gms by 0.218 to obtain the correct pounds of cement per cubic foot of
settlied powdered resin.

3 The additive-to-waste ratio if 4.9 pounds additive per cubic foot of
settled powdered resin. If alternate additive ratios are used see the
multiplier in Note 2 to obtain the correct pounds of additive per cubic
foot of powdered resin.

4 The following table shows the minimum mix ratic for a 390 gms sample size
of 5 to 27 dry weight percent powdered resin:

Minimum
Slurry Concentration, Cement Additive Cement Adaitive
Dry Weight Percent (gms) (gms) (1p/ft?)  (p/ft?)
§ - 12 429 42.4 93.5 9.4
13 - 21 35 35.1 76.6 7.7
22 - 27 234 23.4 51.0 5.1
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CLASS A WASTE SOLIDIFICATION CALC'JLATION SHEET
for Usec Precoat
Waste Volume to be Solidified': (N
Cement Ratio, #/ft?: Sample (2)
Item 6 - Data Sheet
Additive Ratio, #/ft’: Sample (3)
Item 7 - Data Sheet
Cement Quantity?®
(1) x (2) = 1bs. (6)
Waste Volume 1b/ft?
Additive Quantity?
(1) «x (3) = 1bs. (7)
Haste Volume 1b/ft?
Quantity of Water to be added:
(1) x ' - gallons (8)

kaste Volume gal/ft”

Divide the Quantity of Water to be added (8) by the supply flowrate (9)
to determine how long water should be pumped to the disposal )iner

Or use a premeasured quantity of water.

(8) + gal/min (9) « minutes (10

Quantities of additional additives that must be added to the liner are
found by muitiplying the volume of the additive used in the test solidi-
fication, in ml, by 0.0249 and then by the voiume of waste to be solidi-
fied. Volumes of additioral additives are taken from items 2, 4, and 5
on Data Sheet.

ml x 0.0249 Xx (1) = gallons (11)

Item 2, 4, or

FOOTNOTES:

1

The quantity of waste to be solidified in a single 1iner can not exceed
the maximum waste volume listed on the Class A Waste Solidification Data
Table.

6 and 7 define the recommended guantity of cement and additive respec-
tively that must be mixed with the waste to assure solidification.
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3 For decanted powdered resin, add 2.02 gallons of water per cubic foot of
settled waste and 2.36 gallons of water per cubic foot of dewatered

powdered resin.

4 Reduce the quantity of waste in the liner by 1 ft’ for every 10 gallons
of additional additive.

21.0
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CLASS A WASTE SOLIDIFICATION DATA TABLE
for Used Precoat
HN-600' HN-200
Usable Liner Volume, ft® 55 60
Max. Scligified Waste Vol. ft’ 65 60
Max. Dewatered or
DecanteJ Waste Vol., ft’ 42.4¢ 39.2°
Cement added at Max. Waste
Vol.: pounds 2063 1910
1 ft? bags 22 20 1/4
Water Added at Max Waste
Volume: gallons
Dewatered 100 93
Decanted 86 79

Anhydrous Sodium Metasilicate
Added at Max. Waste Vol.: Pounds 206 191

100 bags 2 2
Max. Radiation Level
R/hr Contact of Liner 100 800

FOOTNOTES :

1 Values shown for regular and grappatle. Multiply all values by 0.922 for
stackable or 0.893 for the grappable ‘stackable liners. See Footnote 4.

2 Based on 18" maximum depth of filter . udge in the liner, 16-3/4 inches
in the stackable or grappable/stackable.

3 Based on 31 1/2" maximum depth of filter sludge in the liner.

4 For dewatered powdered resin, use 100 gallons of additional water for all
sizes of HN-600 1iners.
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CLASS 8 AND C TEST SOLIDIFICATION DATA SHEET
for Used Precoat
Liner No.:
Sample No.:
Date:
). SAMPLE PREPARATION
Sample Volume, ml: (1)
Initial pH: Quantity of 0il1', %
Grams Ca(OH), to raise pH to > 11.0%, jm: ()
Grams Portland Type I Cement added, gm (3)
II. SAMPLE INSPECTION
Test Solidification Performed by:
Date
Sample cured for 24 hours® at 120° =5°F:
Verified By Date
Sample Contains “No Free Liguid":
Verified By Date
Sample is “Free Standing Monollth": s
Verified By Date
ITI. PARAMETERS FOR FULL SCALE SOLIDIFICATION:
Quantity of (Ca OM),: (2) gm Ca(OH), from above (4)
x 0.172 = 1b Ca(OH), per ft’ decanted/dewaterec
powdered resin.
Quantity of Cement: (3) gm Cement from above (S)
x 0.172 Tb Portiand Type I Cement per ft®
decanted/dewatered powdered resin.
FOOTNOT

! Must be ¢I1% of waste volume.

2 If the sample is qualified in less than 24 hours cure time note the total
hours cured.
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CLASS B AND C WASTE SOLIDIFICATION CALCULATION SHEET
for Used Precoat

Waste Volume to be Solidified': ()
Ca(OH), Ratio: #/ft’: \Item. 4 Data Sheet) (2)
Cement Ratio; #/ft’: (Item 5, Data Sheet) (3)

Quantity of Water to be Added:
(1) x * gal/ft’ « galions (@)
Quantity of Calcium Hydroxide (Ca(OH),) to be added:

(1) x (2) = 1bs (3
Waste Volume To/ft’

Quantity of Cement (Portland Type I) to be added:

(1) «x (3) = 1bs (6)
Waste Volume To/ft°

] The volume of waste, either ¢ .atered or decanted settled solids, to be
solidified in a 1iner cannot exceed the maximum settled waste volume
I1sted on the Class B Waste Solidification Data Table.

2 For decanted powdered resin, add 2.75 gallons of water per cubic foot of
settled waste, and 3.12 gallons of water per cubic foot of dewatered
waste.
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CLASS B AND C WASTE SOLIDIFICATION DATA TABLE
for Used Precoat
HN-600' HN-200
Usable Liner Volume, ft° 65 60
Max. Solidified Waste Vol. ft’ 65 60
Max. Settled Waste Vol., ft? 36.5°% Ny
Water Added at Max.
Waste Volume: gallons
Dewatered 114 105
Decanted 100 93
Ca(OH), Added 5 5
Cement Added at Max.
Waste Vol.: Pounds 2787 ‘ 2574
1 ft’ bags 29.7 27.4
Max. Radiation Leve!
R/hr Contact of Liner 100 800

FOOTNOTES:

1

Values shown for plain and grappable 1iner. Multiply al! values by 0.922
for stackable or 0.893 for the stackable/grappable liners. See
Footnote 4.

Based on 15 inches of settled powdered resin in the liner, 14 inches for
stackable and stackable/grappable.

Based on 28 1/2 inches of settled powdered resin in the liner.

For dewatered powdered resin use 114 galions of additiona! water for all
sizes of HN-600 liners.

To be calculated for each solidification.

3.0

e — . G — . —— e




1104-281

Revision 3
CLASS A UNSTABLE TEST SOLIDIFICATION DATA SHEET
for Bead Resin
Liner No.:
Sample No.:
Date:
I. SAMPLE PREPARATION (3.2.3)
Sample Volume, mi: (n
Sample pH: ____ Volume NaOH solution used to adjust pH, ml: __ (2)
Quantity of 011 %: (3
Quantity of emulsifier (20%1 by volume of oil), ml: (4)
Quantity of anti-foaming agent, ml: (S)
Temperature at Solidification, °F:
Quantity of Cement Added: Cement Radio' (1bs/ft’ Waste)
Sample gms Sample (6)
Quantity of Additive Added: Additive Ratio® (1bs/ft? Waste)
Sample gms Sample (7
Product Acceptable: Sample A Yes No

Additional batches solidified based on this sample solidification:

Liner Waste Liner Waste Liner Waste
NO. Vol. Date No. Vol. Date NO. vol. Date
IT. SAMPLE INSPECTION
Test Solidifications Performed by:
~ Date
Sample Contains "No Free Liguid":
Verified By Date




1104-281
Revision 3

FOOTNOTES:

1

The cement ratio is defined as the pounds of cement required to solidify
one cubic foot of dewatered waste. The ratio in this PCP is
39.3 lbs/ft’.

The additive ratio is defined as the pcunds of additive required to

solidify one cubic foot of dewatered waste. The ratio in this PCP is
3.93 lbs/ft’.
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CLASS A UNSTABLE SOLIDIFICATION CALCULATION SHEET

for Bead Resin

Waste Volume',K ft?:

Cement Ratio; 1bs/ft?: Sample

Item 6 Data Sheet

Additive:

Additive Ratio, lbs/ft’: Sample

Ttem 7 Data Sheet

Cement Quantity®

Waste Volume

Additive Quantity?

Waste Volume
Quantity of Water to be Added in Gallons:

(1) x 2.25 = gallons
Waste Volume

Quantities of additional additives that must be added to the liner

(1) x (2) = 1bs.

(1 x (3) = 1bs.

1104-281
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(2)

(3)

(4)

(S)

6)

are found by multiplying the volume of the additive used in the test
solidification, in ml, by 0.0249 and then by the volume of waste to
be solidified. Volumes of additional additives are taken from items

2, 4, and 5 on the Data Sheet.
ml x 0.0249 x (1) =

Ttem 2, 4, or 5 Data Sheet
FOOTNOTES :

gallons’®

1 The guantity of dewatered waste to solidified in a single 1iner cannot
exceed the maximum waste volume listed on the attached Solidification

Data Tables.

2 (4) and (5) define the recommended quantity of cement and additive
respectively that must be mixed with the waste to assure solidification.

3 Reduce the quantity of water in the liner by 1 ft’ for every 10 gallons

of additional additives.
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1896.6
20.2

SOLIDIFICATION DATA TARLES
BEAD RESIN
NOIE for the Recommended Amount of Cement and Additive.
WN-100
Serigs ! Series 2 Seriss ]  100s
Usable Liner 143.0 143.0 143.0  143.0
volume (cu. ft.)
Max. Dewatered Waste
vol. (eu. ft.) 105.0 102.3 110.0  110.0
Max. Soltdified Waste
vel. (cu. ft.) 129.§ 126.2 143.0  143.0
Cement Added at
Wax. Waste vol.
weight (1bs.) 41261 4020.8 4320.7  4320.7
volume (bags) 43.8 42.8 46.0 46.0
Anhydrous Sodium
Metasilicate Added
Al Max. Waste Vol.
weight (1bs.) 412.6 402.1 2.1 432
volume (bags) .. 4.0 . 4.3
Water Added to Max.
waste vol. (Gallons) 236.2 230.2 247,13 247.3
Max. Radiation Leve)
R/hr Contact 12 12 12 3

*§ = WN-600 Stackadle
G = WN-600 Grappable

$4G = WN-600 Stackable/Grappadle

R« WN-600 Regular

1899.6
20.2

. »
w o

108.8
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WN-600"
64 6 $2.7
52.4 4.8
64.6 $7.7

2055.0 1279.0
21.9 19.6
208.9 183.9
2. 1.8
17.9 105.3
100 100

3

64.6

117.9

100
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CLASS A STABLE, CLASS B AND C TEST SOLIDIFICATION DATA SHEET
for Bead Resin

Liner No.:
Sample No.:
Date:
I. SAMPLE PREPARATION
Sample Volume, mi: (1)

Initial pH: Quantity of 211¢'> %

Grams Ca(OH); to raise pH to >11.5, gm: (2)

Grams Portland Type I Cement added, gm: (3)

Additional batches solidified based on this sample solidification:

Liner Waste Liner Waste Liner Waste
NO. Vol. Date NO . Vol. Date NO. Vol. Date

I1. SAMPLE INSPECTION
Test Solidification Performed by:

Verified By Date
Sample cured for 24 hours? at 120° =5°F:

Verified By Date
Sample Contains “No Free Liquid":

Verified By " Date

I1I. PARAMETERS FOR FULL SCALE SOLIDIFICATION

Quantity of Ca(OH),: (2) gm Ca(OH), from above «x
0.156 = 1b Ca(OH); per ft’ dewatered resin. (4)
Quantity of Cement: (3) gm cement from above x
0.156 = b Cement per ft® dewatered resin. (5)
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FOOTNOTES:
1 Must be <% of waste volume.

2 If the sample is qualified in less than 24 hours cure time, note the total
hours cured.
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CLASS A STABLE. CLASS B AND C WASTE SOLIDIFICATION CALCULATION SHEET
for Bead Resin

Volume dewatered resin to be solidified’, ft’: (1
Ca(OH), Ratio, 1bs/ft’ Item 4 Data Sheet (2)
Cement Ratio 1bs/ft’ Item 5 Data Sheet (3)

Quantity of Water to be Added:
(1) x 4.4 gallons/ft’ = gallons (&)

Waste Vclume (ft”)
Quantity of Calcium Hydroxide (Ca(OH),) to be added:

(1) x (2) = 1bs. (5)
Waste Volume (ft?) To/ft”

Quantity of Cement (Portland Type I) to be added:

(1) «x (3) = 1bs. (6)
Waste Volume (ft*) To/ft”

1 The volume of dewatered dead resin to be solidified cannot exceed the
maximum waste volume 1isted on the Class A Stable, Class B and C Test
Solidification Data Sheet for Bead Resin.




Usable Liner
Volume (cu. ft.)

Max. Dewatered
Waste Volume (cu. ft.)
Max. Seliraified
wWaste volume (cu. ft.)

Calt¥), added at

Max wWaste Volume'?’
weight (1bs.)
volume (bags)

Poriland Type I

Cemont Added

at “ax. Waste vol. ‘¥’
weight (1bs.)
volume (bags)

Wat:r Added to
Max waste vol. (Gallens)

Max Rad. Leve!
R/h - Contact

(1) S = WN-600 Stackable
G = WN-600 Grappable

agrigs |
143.0

61.5%

172
1.4

6273
66.7

n

12

$+C = WN-600 Stackable - Grappadle

R = WN-§00 Regular

CLASS A STABLE, CLASS B AND C WASTL

HN-100
series 2

143.0

59.9

6110
65.0

264

12

for Bead Res'n

Amcies ] g0

143.0 1430

77.9 77.9
143 143
218 218

4 4.

7945.8 7945.8

845 84.5
43 343
12 3

HN-200
§9.5

1304.8
5.2

143

2.8

59.6

s
5.3

143

100
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”_“°(l)

64.6 §7.7 64.6
5.2 3.4 5.2
64.6 §7.7 64.6
9 88 99

2.8 1.8 2.0
1590.4¢ 3202.8 1590.4

8.2 b L 8.2
158 138 155
100 100 00
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MAY - B 984

TO ALL OPERATING REACTORS AND APPLICANTS FOR OPERATING LICENSES

Gentlemen:
SUBJECT: COMPLIANCE WITH 10 CFR PART 61 AND IMPLEMENTATION OF THE

‘ RACIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIOMS (RETS) AND

I ATTENDANT PROCESS CONTROL PROGRAM (PCP) (GENERIC LETTER 84-12)

'This letter is to inform you that the waste manifest provisions of 10 CFR
20.311 became effective on December 27, 1983, The manifest system is closely
related to certain requirements of 10 CFR Part 61 that place new requirements
on classification and acceptable forms for low-level radicactive wastes being
'shipped from commercial nuclear power plants to commercial disposal facilities.
The NRC staff has been made aware of the fact that neither the states nor the
,disposal facility operators currently have sufficient resources to assure that
'all incoming low-level radioactive waste is in compliance with these new
regulations. reasombln

BT WL 3 L AN S s SOID A I  SPRENEIP Al e 5 7O
e

Ouring the development of Part 61, the NRC staff determined that

compliance with the radioactive waste form requirements of Part 61 and the
certification requirements of 10 CFR 20.311 could be achieved by the develop-
ment and use of a Process Control Program (PCP) as an attendant part of the
licensee's Radiological Effluent Technical Specifications (RETS). This
approach was determined to be acceptable by the responsible state regulatory
agencies that license the disposal sites, TP UPRERORT, e cw e
s P Bnd OMEETREBEEG A» a PCh
RSS2 3 290 < - AABLIVOBRLING LB "B LT CDEITS APAIET

Ag an irterim measure, the responsible state reguiatory agencies and the
disposal site ope-ators have agreed to continue to accept nuclear power plant
low-Tevel radioactive wastes based upon the NRC staff's assurance vim®

. : SPme The NRC staff will
assume a good-faith effort on the part of these licensees to modify in a
(timely fashion the PCPs to accommodate all rew and applicable Part 61 and

Part 20 requirements. Sesaracprepared to assist, when :recuested, those

| MGAREORRMIALD prasently have-epproved PCPS to assene that-they are unardced
Galet.ahenan - requirenents of Part B; howcver, the NRC staff cannot offer
the same type of assurances for those operating plants which do not possess
currently approved RETS and PCPs. Prompt action may be necessary if radio-
active waste shipments from these plants are tn continue wit“out'in:erruotior.

8405010084
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The NRC staff will make every effort to avoid any interruption of low-level
radioactive waste shipments by its licensees. We are prepared tn expedite

the implementation of NRC approved RETS and PCPs for all licensees who request
assistance.

'f you have any questions concerning this subject, please contact either ‘
W. Gammill or F, Congel via your Project Manager,

(
G. € senhut, Director

Division of Licensing

Office of Nuclear Reactor Regulation

( / i
t\g‘errLeL,'Y)“ lé )L@-‘LKLL\\'



