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GPU Nuclear Corporation

G U Nuclear :=,omgreo
Middletown, Pennsylvania 17057 0191
717 944 7621
TELEX 84 2386
Wrl ''s Direct Dial Number:

(717) 948-8400

March 2,1992
C312-92-2020
C000-92-1686

US Nuclear Regulatory Commission
Washington, DC 20555
Attn: Document Control Desk

lhree Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating Licensing No. DPR-73

Docket No. 50-320
Quarterly Dose Aesessment Report Fourth Quarter 1991

Semi-Annual Radioactive Effluent Release Report

Dear Sir:

The attached submittal includes: 1) the quarterly report of radiological
~

'

releases and estimated doses for the fourth Quarter 1991 in accordance with
the TMI-2 Technical Specifications Appendix B Section 5.6.1.c; and 2) the
THI-2 semi-annual radioactive effluent release reFort for the Third and
Fourth Quarters 1991, in accordance with the requirements of 10 CFR
50.36a(a)(2).

'

The maximum hypothetical doses received by an individual from TMI-2
effluents for the latest reporting period is 0.0002 mrem whole body dose
from liquid releases and 0.06 m'em whole body dose from gaseous releases.
These doses are each less than 0.5% of the Technical Specification limits
and are 1200 times lower than the dose the average individual in the IMI
area receives from natural background radiation during the same time period.
The reported maximum hypothetical doses are conservative overestimates of
the actual offsite doses which are likely to occur.
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Dose summaries and ef fluent releases for the previous quarters of the 1991
calendar year were submitted via GPU Nuclear letter C312-91-2037 dated
May 29, 1991, C312-91-2074 dated August 29, 1991, C312-91-2095 dated

i November 27, 1991, and C312-92-2009 dated February 14, 1992.
~

Sincerely,

P

.d l -

kw R. L. Long
Director, Corporate Services /
TMI-2

EDS/dlb
Attachments

"

cc: T. T. Martin - Regional L,ninistrator, Region 1
M. T. Masnik - Project Manager, PDNP Directorate
L. H. Thonus - Project Manager, IMI Site
F. 1. Young - Senior Resident Inspector, TMI

.
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l

Throo Milo Island Nuclear Station Unit Two
Effluent and Off Bite Doso Report

for the Period of October 1,1991 thtugh MmMr 31, 1991

This report sumarizes the radioactivo liquid ard gaseous releases
(effluents) fmn 'Ihree Mile Island Unit Two and the calculated maximum
hypothetical radiation exposure to the public resulting fmn theaa
releases. This report covers the period of epoIntion frcxn October 1,
1991 thIugh DNv=Mr 31, 1991.

Radiological releases finn the plant are monitored by installed plant
Iwiiation nonitors which survey the plant stack for gaseous " M eases
and liquid discharges to the CusqnnMm River. These monitors and
associated samplo analyses provida a means to accurately detomine the
type and quantities of radioactive materials being released to the
environment.

Calculations af the maximun hypothetical dose to an individual and the
total population around Throo Mile Island due to radioactivo releases
ftun the plant are made utilizing envircrraental conditions existing at
the tim of the release. Susquehanna River flow data are used ta
calculate the m=v4 = = hypothetical doses to an individual and the
population ocunstream of 'IMI due to liquid releases. Actual or
"real-time" meteorological data fmn an onsito tower is used to
detnminn the doses resulting fran gaseous releases frun the plant.
The uso of real-time motocrological information pernits the
dotatnination of both the direction in which the release traveled and
the dispersiou of radioactivo material in the envf wanent.

Utilicing gaseous effluent data and real-tim meteorology, the maximtmn
hypothetical dose to any individual and to the total population within
50 miles of the pla,nt is calculated. Similarly, Susquehanna River flow
and liquid offluent data are used to calculate a mxvin e hypothetical
dose to an individual and a pcpulation dose fran liquid offluents for
any shoreline exposure down to the Cbesapako Bay. Exposure to the
public l' tun consucption of water and fish withdrawn fmn the
Susquehanna River downstream of the plant is also calculated.

Dose calculations for liquid and gaseous offluents are performed using
'l mathematical ucdel which is based on the methods defined by the U.S.

*

Nuclear Regulatory Ocentission.

The maxistan hypothertical doses are conservativo overestimates of the
actual off sito doses which are likely to occur. For exm:plo, the dose
does not take into consideration the ra:xnal of radioactivo material
from the river water by precipitation of insoluble salts, absorption
onto river andi m t, biological renoval, or rumoval during processing
by water coupanie= prior to distribution and consu:ption.

._ . _ _ . . _ _ . _ - - - _
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Liquid discharges made duriM the reporti' * period October 1, 1991
th mugh Decernbar 31, 1991 consisted of 0.tn 12 curies of tritim,
0.00001 curies of cesita-137, and 0.000002 curies of strontiun-90. The
quantities of effluents are consistant with results of previous

'

;

quarters. The quantities of each radionuclide released are actually tp
to 1 million times smaller than the normal existing enviremental
quantitles that flowed past the plant during the same time period.

During the Itporting period October 1,1991 through Caoernbotr 31, A991,
the = v4= = hypothetical calculated whole body dose to an 11xiiv' dual
due to liquid effluents frta Three Mile Island Unit Two was 0.0002
millirm. 'loe =v4== hypothetical calculated dose to any organ o.t an
individual was 0.0003 ntillirm to the bone.

I Airborne discharges nwh during this same time period consisted of 104 )
curies of tritiun, 0.000005 curies of cosiua-137, 0.00001 curies of ;

Strontium-90, and 0.00002 curies of carbon-14. These quantities are
primarily due to releases fran the evaporation of IMI-2 Accident
Generated Water. The maximum hypothetical calculated organ dose to any
individual due to gaseous off.luents was about 0.06 millirm to the
whole b:)dy. The maximum hypothetical calculated whole body dose to any

i

individed due to gaseous effluents was 0.06 mrm.
,

1
|

The total =v4== hypothetical whole body dose of 0.06 mrm reoolved by |

| any individual fra affluents fran the Three Mile Island Nuclear l

I! Station Unit 2 for the reportirrJ period is 1200 times lowr than tte
dose the average individual in the Three Mile Island area receives fem
natural background and radon during the same time period. Natural
background averages about 25 millirem vnole body per quarter in the .

Three Mile Island area. In addition, average equivalent dose to the !
whole body frca natural radon is about 50 millirun per quartar.

|

I

The doses which could be receivod by the mv4 = = hypothetical
'

|
individual are each less than 0.5 percent of the annual guidelines j
established by the Nuclear Regulatory Ctamaission. '

I
i

1

|
.
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EFFLUErr SuponRY

UlSKE MILE 1 ELAND Up!T 2 LIQUID AND GAfd.OUS L7TLUENTS

(StMMARY OF ALL RELKASES)

TY11 EFFLU DT (UI QUARTER 1991
............................................ ...................... ......... ... ..~.. .......... .. ....,.... ............

TOTAL

1. LIQUID EFTLUKNTSt OCWRER NOVPMBER DECIMRER 4HI QUARTER

A. FISSIan AND ACTIVATIcel PH000c'rs .--- - == - = ~ ae = = - = - * = - -

(NOT INCLUDING H-3, GASKa, 6 ALrnA)

1. TiffAL RELEASE (C1) 5.80E.06 2.3'fE 06 7.8 & C6 1.615 05

2. LXECEFrHATICE (uC1/Cr) 1.19E-12 5.752-13 2.36E-12 1.30E.12

8. TRITit'M _

1. TVOAL RELEASE (C1) 9.79E-05 1.018-05 5.732-05 1.733-04

2. CWCElrrRATICE (uct/cc) 2.00E-11 4.)SE-12 1.713 11 1.4CE-11

C. DISS(LY40 AMD DTRA.tRED CASES

1. 1UTAL RELEA M (C1) <LLD <LLD < Lla <LLD

2. CONCENrFATICE uCL/cc) N / t. N/A N/A M/A

D. CXE3 ALPuA icr1VITY

1. 1UTAL RELEARE (C1) <LLD *LLD (1.' D <LLD

E. VOLUME OF WASTE RELEASED

PRIOR TO DILifrION (LITER 5) 1.742 04 1.62E+04 2.443*04 5.808604

F. VOLUhI OF DILifrICE WATER 4.893,09 4.1IE*09 3.345609 1.24E*10
*

(FIDW TO RIVER IN 1.ITERS

Fnit mPons pr.mn)

c. NuMuzR OF RAtru RzLsAsEa s e e 21

....................._ .... . ........... ............. ..............._...... ........ ................ . . . . . . . . . . . . . . . . . . . . . .
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1911 LM IT 2 L1 QUID ftADIJUCLIDE RE.kASta BT 1.*X71Tn'E (C1)

RADICRUCLIDE OL.TBER WOVEMBEA D ECDtBKM 4W Ql1ARTER 1991
....... ...... ...... . ...... ... ...... ................... .... ........ .............. ..................

FISSIOR AND ACTIVATI(M PlODUCT3

'RJf INCLUDING A12HA,11-) & WW (LLD ( Lt.D (LLD <LLD

AG 110M <LLD < !.LD <LLD < 1.LD

l'3-144 (LLD <LLD s tJ.D * 1.LD

a)-S9 <1.LD <LLD (11D <LLD

CD-60 *LLD <LLD <LLD <LLD

cs-134 < t.t.D <LLD < t.LD < tu

CS-137 5.095 04 1.713-06 6.838-06 1.377-0%

1-131 <LLD <t1D <tLD < t1D

88-60 7.1$E 07 6.6S4-07 9.998-07 2.38E-06

...... .,.............. . ........... ... . .......................... ......................... . e. ...... .......

Er:AL 5.808-06 2.375-06 7.895-06 1.615-05

H3 9.798-05 1.813-05 5.73E 05 1.738-04

)

_ _ _ _ _ - . _ _ _ _ - . _ __ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
a
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afrLUENT SUWERT

THREE DCLE ISLAND INIT 2 LIQLTID AND GASEOUS ErrLUEFF3

(83*ERY OF ALL RELEASES)

TYPE EFFLUENT 4TH QUAfr1TR 1991
..................... .. ..................... .......... ...............-.............*.-....-...................

1UTAL

OC'TTEER ROVb>GLER DECLK8ER 4W QUARTER

. . . . - . . . -

II. GMWOUS EFTLUEFTSt

A. FISSION AND ACTIVATim GlJEC

1. T7tAL PELEASE (C1) <LLD <L'A < LID CLLD

2. RELEAaB RATE (uct/sec) 3/A N/A N/A N/A

B. 10 DIRE 131 RELEASED (C1) (LLD < Lib (lib (LIE

C. PARTICUIATES WIT 11 BALF-LIVES

>0 DAYS

1. TOTAL 81LKA333 (ROF 1.823-05 9.798 06 1.27E-05 4.078-05

IIICLUDI50 ALPHA) (C1)

2. RELEASE RATE (uC1/ esc) 6.783-06 3.)RE-06 4.758 05 5.125-06

3. GwJ88 Al#HA RADIO-

ACTIVITY (C1) <Lla (LIA (LIA <tLD

D. DITIUM

1.1UTAL RELEASE (C1) 3.063601 2.063601 5.3cE*01 1.043602

2. RELEASE RATE (uct/ pac) 1.148601 7.9?l1 00 1.98E*01 1.31E*01

E. 8KtDnD8 IN PERIOD REPORIX) 2.683*06 2.593606 2.683606 7.95E*06

F. NUMBER Or BATCU RELEA&E3 0 0 0 0

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

I:
,.

|

|
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UNIT 2 GME008 RN?LJNUCLIDE RCLEASES EY 11U:UPE (C1) v

-

RADIONUCLIDE (x*ItuutR ROVEMBER DECEMBER 4111 QUARITM 1991
. . .. .. . .. .. .

|

|

| 91$31C9 MD AC71VATION GAM.8

.

FR-85 <LLD (LLD CLie (LLD

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

N

FAJtrICU1AIES (tiALF LIVES >8 DAYS) -

CS-117 3.048-06 <LLD 1.85E-06 4.095-06
C8-134 (LID <LLD (LSD 'LLD

o

AR/Y-90 1.155-05 1.58E-06 < Lt.D 1.312 05
C-14 3.651-06 8.21E-06 1.095-05 2.275-03
88 125 (LLD <LLD < LID (1.13

(X34 60 < LID <LLD < Lib < 1J.D

Gmn8 ALPHA <LIA < LID (LLD (LLD

... . ....... .. ............... ....................... ....... .... ........................ - .... . .

WIAL (INCLUDIhG ALPHA) 1. 52E 03 9.79E-06 1.27E-05 4.07E-05

m (K!NUS ALPGA) 1.82E-05 9.795-06 1.2TE-05 4.075-0%
...- ............... .. ..................... ... .....................................................

............................................ .... ........ ._ _ ....................................

-

TRITIUM (t.-3) 3.05E+01 2.06E+01 5.30E*01 1.04E+02

(

_ __- _ _ _ _ _ _ _ _ _ . __ _ - - -
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TABLE 1

UNIT 2
.

Fourth Quarter Dose Report

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR UNIT 2 FROM
October 1, 1991 through December 31, 1991

Estimated j j Location I i of

Applicable Dose | Age | Diet Dir | Applicable Li. mite (mrem)

|
Effluent organ (mrem) { Group ! (m) (toward) | Limit 10 CFR 50 Appendix I |

g j j Quarterly | Annual Quarterly | Annual |

l ! ! ! I I I I

(1) Liquid Total Body | 1,87E-4 Adult | Receptor * |
--- 6.23E-3 | --- | 3.0 |

(2) Liquid | Bone | 3.02E-4 |. Child | Receptor I |
-- | 3.02E-3 | --- | 10.0 i

_
| i

g

-- --- }
--- | 0 |

--- 10.0 |
(3) Hoble cas ! Air Dose | 0 --

,

| | j | |'

| | (gamma-mrad) |
--- | --- | 0 |

--- | 20.0 |
(4) Noble Gas | Air Dose | 0 --- --

| | | | |
| (beta-mrad)

(5) Noble Gas | Total Body O ( --- |
-- --- |

--- 0 |
--- | 5.0

(6) Noble Gas | Skin j 0 |
--- |

--- --- |
--- [ O | -- | 15.0 j i

!' !

I | ,

'(7) Iodine & Total Body 6.18E-2 i Teen 700 E j. --- , 4.12E-1 1 --- ! 15.0 | !Lung,

Particulates |
_

| | | | )
|J

SUMMARY OF MAXI.tUM POPULATION DOSES FOR UNIT 2 FROM
october 1, 199.',_ through Cecember 31, 1991_ _

Estimated
Applicable Population Dose

Effluent Organ (person-rem)

(8) Liquid Total Body 1.2OE-3

(9) Liqind Bont 4.39E-3
I

(10) Gaseoes Totai Body 2.80E-1

(11) Gaseous Liver, Thyroid, 2.80E-1 co>
$$dLung, CI-LLI, Kidney oN>

f O
& Q K

to 3
o e m

-~x C t.J
\

$

!

- - - - - - -
, . , . _ j.
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INTERPRETATION OF DOSE SUMMARY TABLE'

-

The Dose Summary Table presents tAa' maximum hypothetical doses to an 1

Individual and the general population resulting f rom the release of
-gaseous and liquid effluente f rom TMI-2 during the fourth gunrter ,

'

reporting period of 1991.

'A._ Liquid,fIndividuay

Tha first two lines present the maximum hypothetical dose to
an individual. Presented are the whole body and critical
organ doses.- Calculations are performed on the four age
groups and eight organs recommended in Regulatory Guide
1.109. The pathways considered for TMI-2 are consumption of
drinking water and fish and standing on the shoreline
influenced by TMI effluents. The latter two pathways are
considered to be the primary recreational activities
associated with the Susquehanna River in the vicinity of
.TMI. The " eceptor" would be that individual who consumes
water from the Susquehanna River and fish residing in the
plant discharge, while occupying an area of shoreline
influenced by t.he plant discharge.

For the fourth quarter of 1991 the valculated maximum whole
body dose received by anyone would neve been 1.87E-4 mrom to
an adult. Similarly, the maximum , organ dose t ould have been
3.02E-4 mrem to the bone of a child.

B. Gaseous (Individual)

There are seven major pathways considered in the dose
calculations for gaseous ofC1 rents. These are: (1) plume,
(2) inhalation, consumption of (i) cow milk, (4) goat milk,
(5) vegetables,.(6) mear, ond (7) standing on contaminated
ground.

Lines 3 and 4 - present tha maximum. gamma and beta plume
..

exposure, respectively, from noble gases at or beyond the
i site boundary. Direct noble gas plume dose to the total

body and skin of an individual.is shown on lines 5 and 6,
L respectiveAy. Because there were no noble gases released

during the-chird quarter, the plume exposures (lines 3 and
i

4) and-plume doses (lines 5 and 6) are zero.

i. The Iodines and Particulates section described in line'7
represents: the maximum exposed organ due to iodine,!

natticulates, - and tritium. The dose presented in this
sect!vn again reflects the maximum exposed organ for the
appropriate age group.

L

|

,.
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The fourth quarter 1991 lodines and particulates would have
resulted in a maximum doset of 6.18E-2 mrom to the lung of a
teen residing 700 meters f rom the site in the E sector. The
maximum total body dose as a result of iodines and
particulates was 6.18E-2 mrom to a teen residing 700 meters
from the site in the E sector. No other organ of any age
group would have received a greater dose.

C. Liquid and Gaseous (Population)

Lines 8 - 11 present the person-ren doses resulting from the
liquid and gaseous effluents. Th ;osos are summed over all

pathways and the affected populations. The person-rem doses
f rom liquid ef fluents are based upon the population encompaned
within the region from the TMI outfall extending down to the
Chesapeake Bay. The person-rem for doses from gaseous
offluents are based upon the 1980 population and consider the
population out to a distance of 30 miles around TMI.
Population doses are summed over all distances and sectors to
give an aggregate dose.

Based upon the calculations performed for the fourth quarter
of 1991, liquid offluonts resulted in a whole body population
dose of 1.20E-3 person-rem. The maximum critical organ
population dose was 4.39E-3 person rem to the bone. Gaseous
effluents resulted in a whole body population dose of 2.80E-1
person-rem. - The maximum organ population dose was 2.80E-1
person-rem to the liver, lung, thyroid, kidney, and GI tract.

,

-- - - - -,
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EFFLUENT Alt MARPE DISP 0 CAL SDG AMiUhL REPCGC,

July 1,1991 to nenmmhme 31, 1991

SUPPIDG2ERL INFamtATICW
m._ __

, __._ ,._ >

FACTLITY: 'DE Unit- 2 (All Release Points) LIQ 2EEE: DPR-73-320- '

l. Regulatory Limits:

.

on and activation gaces:

~ d. Li d Efflue,nts! half-livee > c dayst Envirotamental Tech Spec.,c.- culates
Article 2.3-

'2. Marium Permiamih1e Concentrations:

Prwide the HPC's used in det-mining allowable release rates or concentrations.
a. Fission atA ectivation gaseet

_b.. Iodinast 10CFR, Part 20, <W"iw B:c.-. Partaculates,-half-lives 8 days:
d.: Licp.d offluentst

|- '3._ Average Energy

Provide the svarage anptgy (E) of the rarhavalide mixture in releases of fission
'and activation gases, if applicable - )(/A

4. Measuremments and Apprtatimations of Total' Radioactivity:-

Prwide'the methods used to measure or apprenrimate the total radioactivity in
affluents and the methods used to detersuna radiormclide -- ,-:+1 tion,
a.-Fission and activation games: L.f S A L M ry, Liquid Scintillation
b. Iodinnet ..

. t i swa_&y
c..Particulatest @ ;Dpech-Ly,, Gas Flow Proportional,

crd. Liquid Etfluents: Hpoo(@spLM.ry, Liquid Scintillation
. 5.- Datch Ra1 eases:

.

Prwide thp|following information Islating batch releases of radioactive
materials in liquid and gaa=== : ffluents. -

L eA. Liquid'
- 1991 1991- --

3rd Ouprter 4th Ouarter
1. Number of batch releases 1 - 38 212&-Total time parpo for be.tch releasest-.
L Marimm, time % :;od for a batch releases-
4. Average tims serLod for batch releases
5. Min 4== time faar.od for a batch relemmet-
6.i Average L*.resia flow duritrLperiods of

p release of affluent into flowing strema: -- N/A _ N/A
f. .B. Gaseous: JId Ouarter 4_thlLuagtar
|= 1. Ntaher of batch releasest . 0 0--

r-

u- 2.-Total time period for batch releases -

3. Maximum time serLod for a batch release: '

|. 4. Average time ser.od for a batch releasest
'

5. Minium tima @er:.od _ for a batch release
.

-6. Abnormal Releases --
A. Liquid

- 1. Number of relmaaaa None None2. Total activity released N/A VA-

B .- t'-a mar = =
1. Phaber of releases: None None
2. Total activity relaaaad N/A N/A

N/A = not applicable

_ . , _ - . _m x ., ..--m.- , , , . , , .- , . , , . , , , - - . .,,w ,,.g,-p ...,#.. ---y ,.,-y . -- -7,g..,,.
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TAA1.E 1A
'

ErrLUEl.T AND WAATE DISPUSAL StM1AkW%L RLMMr

CAA*11US EFFLUkrrS MtM1ATIOE OF ALL RELEA!LES

1991 1991 E8T. TIJrAL

UNITS )RD QUAXTEM 4TU QUAlfrKR ERNOR %

.. . . _. ._ _.

A,. FI8alON AND ACTIVATION GA3ES

1. 'It7tAL RELEABE C1 <LLD < Lib e/- 60%

2. AVEHACE REl#.ASE RATS FUM P DlW uC1/mac N/A N/A

3. FEEENT or TkCH SPEC LIMIT % N/A N/A TTG SPEC LIMIT *

7.2 E*) uC1/omo
FOR ER 05

8. ICOIWE3

-

1. it7FAL ICOINE-131 C1 <LI4 <LLD */- 60%

7 AVDAGE RKLEASE RATE PCA PkR100 uC1/sesc N/A N/A

3. PEncerr or TECH EFIC LIMIT 4 N/A N/A TE G Br3C LIMIT *
2.4 E 2 uC1/eac

C. PARTICU1ATES

1. FARTICULATR$ WITH HAl# I.IVM

>8 DAYS C1 3.565-05 4.07k 05 +/- 60%

2. AVERAGE RELEASE RATE FOR PEkl0D JC1/sec 4.474-06 $.123-06

3. PERCE3rr OF TVCE EPEC LIMIT 4 0.02% 0.02% TE G SPEC LIMIT *

4. CHOSa ALFUA RADICAcrIVITY C1 1.038 00 Ctb 2.4 E-2 uC1/ema

D. TRITitM

1. 'ItJIAL PJCLEASE C1 7. 47 E * 01 1.04E*02 * / - bG

2. AVERAGE RELF.ASE RAtil Kat PERIOD uC1/sec 9.40E*00 1.31E*01

3. PEtti'prr ur TECf! EPWC LIMIT % 0.20% 0.27% TEG SPEC LIMIT * -

4.8 E*) uct/sec
FOR H-3

- . _
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TABLE 1R

IJrLUurr AND tiA5TE DIEMEAL SEMIANNUAL RDutT

GASEXI3 EffLLTENTS-CIOURD LEVEL RKIAASE3

CIErfilflDJS KOR IWKil KM)E

mK11DE8 1991 1991 1991 1991

P CJ.AKED UNIT 3RD QUARTER 4TH QUARTER 3AD QUARDCR 4111 QUANTER

. . . . .. ..

1. F18810s GAA28

--_

ERT FIT * - 8 % C1 <LLD < !1D <!JD <LLD

MTim M-8SM C1 <11D < LLD <LIA < t.t.D

ERYF1TE-87 C1 <t1D < LI.D (LLD < t1D

KRTFIt1M-A4 C1 <LLD <11D < LID <LLD

?.ANaN 133 C1 <11D <LLD <LLD <11D

IENCE-135 C1 <LLD <LLD *LLD <LLD i

K M M-135M C1 < LLD <LLD <t1D (11D
o

KENcw-134 C1 <LLD (LLD <11D <UD
'

JIHERJ (SFECIFY) C1 <!1D <!1D (LID <!1D

C1

C1

C1

C1

UNIDENTIFIED Ci <LLD (Lt.D 6 < L'.D

TurAL FOR PERIOD C1 N/A N/A R/A N/A

2. IUDIRICS
-

Itt11st- 131 C1 <!1D <t1D N/A R/A

1(EINE-133 C1 < t.ID <!1D N/A R/A

ICI)1hB 13% C1 (Lib (Lib N/A N/A

1 URAL TOR PERIOD C1 N/A N/A N/A N/A

3. FARr1CULATEA

$TWONTIUM-09 C1 <LLD <LLD * LID <!1D

WTRL3rTIUM 90 C1 1.618-05 1.31E-OS <LLD < !1D

CE81DN 134 C1 <LLD (LLD < LID <tJD

CESIUM-137 C1 6.73E-06 4.098-06 <!.lb <ILD

3An tuM-Llurt tyusun.140 C1 (LID (LLD <Ltb <LLD

CARBCN*14 C1 1.202-05 2.273-05 < TID <LLD

Arr1MDiY-125 Ci <LLD <tJJ (LLD (LLD

CORALT-60 C1 < Ltb <LLD < LID <LLD

PU-239/240 C1 4.97E-10 <LLD <!.ID <LLD

CM 242 C1 6.382-09 (LLD <!10 ( Lt.D

CM-243 C1 1.403-09 <!1D <LLD < t1D

- _ _ _ ___ . _ _ _ _ _ - - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ - _ _ _ _ _. _ _ _ _ ___
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TABLE 2A

EFFLUUT AND WAFTE DISPOSAL 8Dt1AMNUAL RE10PT

L1QU*D EFFLUENT 848UMMATIGI OF ALL RELEASE 3

1991 1991 EST. WrAL

Uu1TS 1'.tD GtJANTKR 4TH RJAlf!TR ERIOR %

. .. . .

A. F18810st AND Acr1VATICE PMEHIL*r8

1. WTAL RELEASE 8 (ItJ71RCLUDING C1 1.$25-05 1.61E-05 e/+ 60%

TRITItDt, CASES, ALFEA) BASED ON 18-$

uC1/a1 (Ca+137)
2. AVERME DILtfrED CONCE3rIRAt10W uC1/al 1.43E-12 1.305 12

IFJRING PERIOD

3. FEEtarf CF APPLICARLE LIMIT 4 On 04

5. TRITIUM

1. '1UIAL R112ASE C1 1.76E-03 1.73E 04 */- 60%
BASED Of 38-3

2. AVERACE DILUTED CONCENTRATION uC1/mi 1.672-10 1. 60f.- 11 uC1/mA (R 3)
DUI!!NQ PER100

3. FREklET OF APPLICABLE LIMIT 4 0% 0%

C. D1880LV G AND ENTRAINED GABES

1. 1UIAL RELEASE C1 < LID < LID +/* f.0%

.". AVEBAGE DILUTED CDRCYWTILLTION scl/ml (LLD <LLD

DURING PERIOD

}. PREENT OF APPLICABLE LIMIT % <LLD <LLD

D. GW)S8 AIP11A ACTIVITY

1. 71TAL latLEASE C1 <Lla <LLD +/+ 25%

E. VOLtME OF WASTE RELEASED liters 1.07E*05 5.80E*04 */- 25%

(PRIOR '!U 0ILUTION)

i

F. VOL1982 0F DILtf7105 WAITR USE 11 tare 1.063+10 1.245*10 */- 10%

- - _ _ _ - _ _ _ _ . _ - - _ _ _ _ _ - ...
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nats 2a

EFF"UE3ff AND W1'E 5 in*LAL SIX1 ANNUAL RE!'Carf

LIQLID DFLUEFFS

Cts risuous MuDE nATCn pumE

WUCLIDEa 1991 1991 1991 1991

- FXLEMED UNIT 3HD QUA ATER 4TE Qt.ARTIQt JTJJ QLARfER 4T11 QtMutTER

-- -.. .- . - - . . .o .

Af7RoarflUM-89 Ci <LLD <LLD

STR *r!UM 90 C1 1.17N 06 2.385 06

CE81LN-134 C1 <!,14 <!.LD

CESItM-137 C1 1,40E-04 1.37E-05

IoDIRE-131 Ci < t/LD tLLD

CORALT-58 C1 <LLD <LLD

CORALT-60 C1 <LLD *LLD

21u8-59 C1 <LLD <LLD

, EINC-6S C1 <LLD <ILD
i

l

MARAGAKESE-$4 C1 <LLD < !.LD

OU0MitM-51 C1 <tLD <LLD

IIRCCIIIUM-RIGHIUM-95 C1 <LLD <LLD

MOLYllDEN1M-99 C1 < L!a <LLD

,

TECDMETILM-994 C1 <LIO < LIA
,.-

i

I IPRILM-LANTHAN M-140 C1- <LLD <LLD
|
,

l-' CERILM-141 C1 <LLD <LLD

CL"HER (SPECIFY) C1

! ..
i-

!
L

! UNIDENTIFIED C1 <LLD *LLD

TUTAL ACR FIRICD C1 1.$23-05 1.815 05

l EE30R-133 C1 <LLD <LLD
!

m uce 135 c1 <LLD <Lta
.
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TABLE 3A
LTTLtE:,T N;C U,STI DISPOSAL SDi1Mi:;t'AL FIPCRT"

SOLID WASTE AND TERADIATED TUEL SHIPME'ITS,

,

A. Solid wast.e shipped of f-sitet for burial or disposal (not irradiated f uel)

I. e of vaste LHIT 6 h I i TAl.
_,

j a. spert resins, it.lter slu.sges, m' AA*'C
gysporator kottees, etc. ci _52.7 ri, 57.

b. Dry coceressible wasta, contar.inated m 294.6 ms
,

3

cout;nene ete.
_,_ _ n,7f, ci r, vm m

c. Irrasaates ccy onents, control m'
rods, etc. ci .; ft/A fl/A

med. Other (describe) .

ct gjA ,y 4 ;,_
. , .

2. Estimate of cajor nuclide I

eeeeosttien (bv tvee of waste)
$. $r40 70.2 ;.

Cs137 ]
19.1

[_[ $bl25
.

3,61
Te125m .873:

b. br90 44,g .

,_H3 25.25 -
Chl37 15.52 :
Pm l 4 7 b.bb i
Pu241_ 3.46 t

''
"

_ .

'''
__

t

::

%
d'

I. T
'

-
t

-

t

I *

3. Solid Waste Dispositten
Number of Shicpytts Mode of Transoortation DestinatienSee Attached

I_.

~
,

\

3. Irradiated Fuel Shipments (Disposition)
~

. _ _ .

:s'u=ber of Shirments Mode of Transoortat1on
__

N/A
_

Destination
i ~

j

- s-

-



_ _ _ _ -__ _ _

ATTACllMENT 5
C 312- 92- 2020'

'

Page 7 of 9'' '

.

*

I

'

THI-2 EFFLUENT & WASTE DISPOSAL SEMI-ANNUAL REPOR1

July 1. 1991 throunh December 31, 1991 *

A 1.a - Material Shipped as FollowM

!

Three (3) Steel Liners at 170 f t.3 cac.h
Two (2) Medium Poly Hics at 38.3 Ft" Each .

Two (2) EA-50- 111gh Integrity Containers - 49.0 f t.3 Each
*0ne (1) Steel Liner at 105 Ft*3 Each

A.1.b

! Each !Hundred and Forty Three (243) Steel Drums at 7.5 Ft.

..ghty Nine_(89) Steel Boxes at,92 Ft.' Each
* Ten .(10) Steel Drums at 7.$ Ft 'Ench .

*Seven (7) Medium Poly Hics at,38.3 ft.* Each
one (1) Steel Liner at 50 Ft.-

Table'A.33
No. of Shipments Mode of Transportation Destinarton

Two (2) Shipment Tractor - Cask (NuPac 14 /190w.)U. S. Ecology - llanford
Two.(2) Shipment Tractor - Cask (3-8210 Chem-Nuclear - Barnwell

.One.(1) Shipment Tractor - Cask (CL. 21-300) chem-huclear - !\arnwell
a

Table A.3.h
'

No. of Shipments Mode of Transportation Destination

*Five (5) Shipments Tractor - Flatbed Scientific Ecology Group
Oak Ridge. TN

Three (3) Shipments Tractor - Closed van U. S. Ecoloc.y. Ilanford '

Two (2) Shipments Tractor - Cask (CNS-21-300.' Chem-Nuclear - Barnwell
One (1) Shipment Iractor - Flatbed U.S. Ecology - Hanford

Material Sent to a Waste.Procersor for Volume reduction

|
,

|

- - - - , -rn .4, ,,,.,+,.e ,-,,--.~,nn n,- ...,,~ --v ..n-,, , . . - , . , . . - , ,~..-~+,,,-.-...------.,c.. --,-.n-- - -
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TABLE 1

TWICALL1QU19 f!!EELUJilit LLD (Lower Limit of D1inUsaLYALLLES

I
ASSUMPTIONS: Sample volume = 1 liter .1000 cc

Sample counting time - 1000 sec
Sample counted v.dth a 25% Go(Li) for Gamma Emitters

IEQI.QEE uRi@.13 D NQIES

a 4 E-9 Counted with proportlonAl countcrGross Alpha
Gross Beta G 7 E-8 Counted with proportional counter

Tritiurt. H-3 4 E-6 Counted with liquid scintillation counter

Krypton-05 Xr-85 1 E-4
Xenon-131m Xo-131m 2 E-5
Xenon-133 Xe-133 1E-6
Xenon-135 Xe-135 3 E-7

Chromium-51 Cr-51 3 E-6
Manganese-54 Mn-54 4E~
Cobalt-58 Co-58 4 E-7
Iron-59 Fe-59 9 E-7
Cobalt-60 Co-GO 6 E-7
Zinc-65 Zn-65 1E-6
Zirconium-95 Zr-95 7 E-7
Niobium-95 Nb-95 4 E-7

|
Molyt>denum-99 Mo-99 3 E-7

i Technetium-99m Tc-99M 3 E-7
! Silver-110m Ag 110m 6 E-7
l Antimony-125 Sts125 9 d-7

Ceslum-134 Cs-134 5 E-7
Cesium-136 Cs-136 4 E-7
Ceslum-137 Cs-137 5 E-7
Barium-140 Ba-140 1 E-6
Lanthanum-140 La-140 7 E-7

| Cerium-141 Co 141 5 E-7
Cerium-144 Co-144 3 E-6

| lodine-131 1-131 3 E-7
lodine-133 1-133 4 E-7

Phosphorus-32 P-32 1 E-6 Thme LLD values for ' liquid sample

Iron-55 F0 55 5 E-B analyses of gross alpna, P-32, Fe--55

Strontium-89 Sr-89 5 E-8 Sr-09, and Sr-90 are the same as

Strontium-90 St-90 5 E-8 Unit I which are offsite vendor LLD
1 E-7 values.Gross Alpha a

1

. . . - , , - - . , , - - , , , - --. - - - . ,. .. --
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TABLE 2
|

lIyfiQAL GASEOUS EFFLUENTMD (Lower Limit of DeteStLon1_YALUEQ

ASSUMPTIONS: Sample volev !Marinelli) 1640cc
Sampl6 vo we Marticulato & Charcoa! Filters) 5.7E8cc

Sampir cea 2 cftn or 5.66E4cc/ min
u I week or IE4 minSamp'.3

Sample vol.me (tritium bubbled thru uator) 7.56E5cc
Sample Rate 75cc/ min

Sample Time t E4 min
Sample Counting Time: a & H-3 20 min; 8 10 min; y=1000 soc
Sample Counters: y emitters 25% Go(Li)

n or G Proportional Counter .

H-3 Liquid Scintillation Countor

lSQlOP_E RQR4LLLD NQlES

a 1 E-15 Particulate Hitor PaperGross Alpha
Gross Beta 6 1 E-14 "

Jritium H-3 1 E-10 Air bubbled thru water by a
fritted disc or Fisher Milligan
gas washer

Krypton-85 Kr-85 - 5E-6 Marinelli
"

Krypton-85m Kr-85m 2 E-8
"

Krypton-87 Kr-87 6 E-8
"

Krypton-88 Kr-88 5 E-8
"

Xenon-133 Xe-133 4 E-8
*

l Xenon-133m Xe-133rn 1E-7
"

I- Xenon-135 Xe-135 2 E-8
"

Xenon-135m Xe-135m 3 E-7 ,

*

Xenon-138 Xo-138 3 E-7
"

lodino--131 !-131 2 E-3
"

lodine-133 l-133 3 E-8
"

lodine-135 |-135 2 E-7

lodine-131 1-131 3 E-14 ChLicoal Filter
"

6 dine-133 1-133 4 E-14
*

lodine-135 l-13; 3 E-13

Manganess -54 Mn-54 3 E-14 Particulato filter paper

hon-59 Fe-59 8 E-14 "

,
*

Cobalt-58 Co-!,d 3 E--14
"

Cobalt-60 Co-60 5 E-14
"-

- Zinc-65 Zn-65 9 E-14
" '

Strontium-69 St-89 2 E-14
"

Strontium-90 Sr-90 2 E-14'
"

| Molybdenum-99 Mo-99 2 E-14
"

l Rutheniurh103 Ru-103 2 E-14
"

Silvor-110m Ag-110m 3 E-14
Cosium-134 Cs-134 4 E-14 "

|- ' Cesium-137 Cs-137 3 E-14 "

"

i Cerium-141 Co-141 3 E-14
' "

Corium+144 C0-144 9 E-14

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


