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THREE MILE ISLAND NUCLEAR STATION
STATION HEALTH PHYSICS PROCEDURE 1621.2
RELEASING RADIOACTIVE LIQUID WASTE FROM UNIT 2

PURPOSE
This procedure describes the requlations applicable to radicactive
liquid discharges %o unrestricted areas and the monitoring programs
designed to ensure compliance with these requlations.
DISCUSSION
In releasing radioactive effluents to the Susquehanna River, it is
necessary to keep the resulting dose to man and lower biota as low
as reasonably achievable. Therefore, radicactive liquids discharged
from the plant are analyzed so that releases will meet Technical
Specifications. WCL R-131] monitors liquid radioactive waste prior
to entering the Mechanical Draft Cooling Tower effluent. RM-L7
monitors liquid radiocactive waste after dilution by the effluent
from the Mechanical Draft Cooling Tower (MDCT).
The instantaneous concentrations of radioactive effluents from Unit
to the environment shall not exceed the 10CFR20, Appendix B, unrestricted
area MPC's.

The total curies released should not exceed 2.5 Ci per calendar

quarter per waste producing reactor. (Exclusive of tritfum

and noble gases) This 1imit can be increased to 10 Ci per

calendar quarter per waste producing reactor, however, this

o' @

requires notification of the Nuclear Requlatory Commission

within 30 days.
Specific chemical parameters must'also be verified on each

release of the Waste Evaporator Test Tank or Neutralizing Tank

(pH, Boron, conductivity, alkalinity, solids, and 1rnn’.
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Analyses performed will be in accordance with the Environmental
Technical Specifications. |
REFERENCES
FSAR, Unit-2
10CFR20
10CFRS0
2108-1.11
2104-4.1 thry 4.6
Environmental Technical Specifications
HPP 1720 thru 1722
HPP 1629, HPP 1625, and HPP 1675 - : :
SCP 1900, SCP 1901, SCP 1913, SCP 1918, SCP 1329, SCP 1930, SCP 1450,
5CP 1951, SCP 1958. .
Industrial Waste Permit No. 2270208
Victéreen Tech, Manual
HPP 1629.2
EQUIPMENT
GelLi detection system
Liquid Scintillation detection system
Sampling container
Beckman Wide-Beta
OPERATING INSTRUCTIONS

Prior to the release of liguid to the station effluent from the
waste Evaporator Condensate Test Tanks A or B, the Neutralizing
Tanks or any other tamk containing radicactive material; Liquid

Release Permit must be obtained.
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NOTE: In these OPERATING INSTRUCTIONS the item number of section §

will refer to the identically numbered section of the Permit.

The Shift Supervisor initiates the request for release and is

responsible to provide items(1) thru(@) .

The appropriate box is checked to indicate tﬁe specific tank to be

sampled, analyzed and released.

In order that no additional liquid is added to the tanks before the

dump is complete, the tank is isolated, and a DO NOT OPERATE tag is

conspiciously placed. The tank level is recorded, and the volume
in gallons determined, (conversion charts are kept in the Control

Room). The form is then turned over to the Radiation Protection

Department for completion of items(:) to (:) :

The next sequential release number is assigned and recorded in the

RECORD OF LIQUID RELEASES LOG (see HPP 1675).

The appropriate box is checked.

The Radiation/Chemistry Technician/Jr. wii! sample the designated

tank in accordance with HPP 1629.2, Health Physics Procedure for

Liquid Waste Disposal System Sampling, and/or OP 2104-1.11, MNuclear

Plant Sampling. The sample collector will record the sample location,

date and time of sampling on the container. The sample will be

tagged with the appropriate radiation label.

a. If the tank being sampled is a Waste Evaporator Condensate
Test Tank or Neutralizing Tank, the Radiation/Chemistry Technician/Jr.
will take a one liter of sample and save it for preparation of
the weekly proportional composite per HPP 1629.2. The sémpTe
ccllector will sign his initials in the space available.

195 001
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The Radiation/Chemistry Technician/Jr. will‘alsn obtain a one
gallon sample of each Waste Evaporator Condensate Test Tank or
Neutralizing Tank to be analyzed for tritium and gamma emitting
isotopes (GeLi Scan). Immediately upon returning this sample
to the lab the Technician/Jdr. will add approximately 75 milliliters
of concentrated hydrochloric acid to this gallon sample to
preclude the possibility of isotopes plating out on the sample
container walls. After mixing the sample and acid thoroughly,
the sample may then be transferred to the counting container.
The Radiation/Chemistry Technician/Jr. will obtain a one liter
sample of each Waste Evaporator Condensate Test Tank and/or
Neutralizing Tank to be analyzed for pH, cnnductivity.'boron.
methyl purple alkalinity, suspended and dissolved solids and

total iron.

The Radiation/Chemistry Technicfan/Jr. responsible for performing

the radiation analyses, and the Radiation Protection Supervisor/Foreman

is responsible for approving the data in sections (4 thru@§9

Both sign in the appropriate locations, after completion of the

analysis.

The date and time of each analysis is recorded.

The estimated volume to be released is calculated by multiplying

the volume in the tank from (:) by 3785 cc/gal.

Perform gross alpha, gross beta, and gamma analyses in accordance

with appropriate chemistry procedures. Record the number of the

'

chemistry procedure used to perform the required analysis in this

column. Other chemistry parameters nust be analyzed for ea-h

release as required in@ -

L
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5.10.1 Gamma Isotopic Analysis - A background must be performed on
the counting container to be used for the tank sample analysis.
 The background sample will have the same sample volume and
counttime as the tank sampie. Use Demin. water for the background
sample liquid. Perform a background subtraction from the
analysis result in accordance with chemistry procedure 1958.
If the Gamma Analysis is not performed in accordance with

chemistry procedure 1958.3, perform steps @ thru 5

5.10.2 Gross Aloha Analysis - The grossod is not performed on each

batch, however, will be evaluated in a proportional monthly
composite.

5.11 The volume of sample counted is recorded.

5.12 The sample counting time is recorded.

5.13 The gross number of counts, including background, are recorded.

5.14 The backgroﬁnd counting time is recorded.

5.15 The total background counts are recorded.

5.16 The net sample count rate is calculated.

’fsaoss counts 43 ) l— (BACKGROUND COUNTS (3 )

tSAMPLE COUNT TIME (2 ) l_ (BACKGROUND COUNT TIME (23) )

5.17 The % counting error (2a) is calculated

GROSS COUNTS (3 ) (BACKGROUND COUNTS (9 )

2x100x .
SAMPLE COUNT TIME @ )* - (BACKGROUND COUNT TIME (@) )2
— :
(NET SAMPLE COUNT RATE ) : :
195 005
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5.18 The gamma abundance for the energy listed is tabulated for the
nuclides expected to be of importance. All significant peaks must
be identified. If other nuclides are found, or if gammas other than
those tabulated are used for the isotopic quantification, the
appropriate gamma abundance shall be obtained from TABLE OF THE
ISOTOPES.

5.19 The Specific Activity (SA) is calculated. Refer to appropriate SCP
for further information, the efficiency of the counter is obtained
from charts in the counting room.

(NET SAMPLE COUNT RATE ({8) )
S.A. =

(SAMPLE VOLUME USED) (GAMMA ABUNDANCE) (2.221105) (EFFICIENCY

COUNTER)
@

5.20 1% of 10CFR20 MPC's are tabulated. If other nuclides are identified,
enter 1% of the appropriate value from 10CFR20, Appendix B, Table
11, Column 2.

5.21 Enter the ratio of @ t(‘J .

5.22 Enter the product of @ ’ @ in cc, and 106 to convert to curies.

5.23 Enter the sum of all items in colum (1) .

5.24 Enter the sum of all items in column @2) . This is the total
estimated curie content in the tank and will be used to insure
compliance with the 2.5 curie per quarter per waste producing
reactor specification.

5.25 Analyze tank sample for the following parameters and record results:
pH, conductivity, boron, methyl alkalinity, suspended and dissolved

solids, and iron.

6.0 195 004
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§:2551 If chemistry analysis indicates a dissolved solids concentration

> 700 ppm in the tank, a river water sample (RML7) will be taken
within 1 hour after release to ensure compliance. [f boron
concentration is > 125 ppm, dilution flow must be established to
ensure < 0.7 ppm at the river water discharge. Dilution flow
shall be set to ensure compliance with the above limits.

5.26 The technician who obtains these samples and performs these analyses,
signs in the space indicated.

5.27 Record all isotopes (excluding Tritium) identified in the sample by
GelLi/MCA analysis.

5.28 Record the specific activity of each isotope listed in (EE) .

(Values are listed in ¥

5.29 Record the monitor (WOL-R-1311) sensitivity for each isotope listed
in(28) . Values are obtained from Table 1621.2-1.

5.30 Enter the pro&uc: of X for each isotope listed in -

5.31 Sum the values listed in . This is the expected value of the
WOL-R-1311 response (above background).

5.32 Determine WDL-R-1311 Setpoints by: calculating background limitation
for 107. error at 99% confidence level. If < 0.1 determine high
alarm and alert setpcints using equations on page 19.0. If > 0.1,
WOL-R-1311 liner shall be decontaminated and setpoints recalculated.

5.33 Determine the dilution factor required based on WOL-R-1311 be dividing
the high alarm setpoints by 27 cpm.

NOTE: 27 cpm = (9.0 x 107 cpm/uCi/cc)(3.0 x 1077 uCi/ce)

- 195 005
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Obtain from the Shift Supérvisor the present MDCT flow in gpm from

FR-146, the maximum MDCT flow which could be made available if
required, any critical time restrictions in the release time, and
the MOCT flow which is to be used in the calculations. The MDCT

flow shall by >5000 gpm, and credit shall not be taken in excess of

38,000 gpm, as per Tech Spec limits. The name of the Shift Supervisor

supplying this information is to be recorded.

Minimum MDCT flow (FR-146 Alarm Setpoint) is calculated at S0% of
the MDCT Flow recommended in

Deleted

Deleted

The dilution factor determined in (::) is divided by 10 and then
compared to the D.F. determined in . The maximum of the two
is the new dilution factor required.

The RR Max is computed by dividing the minimum MDCT flow (from 35d
by the required D.F. from . This RR max is used in "
MNOTE: If RR max is <5.55 gpm notify the Shift Supervisor and

Radiation Protection Supervisor.

Record the value of RR Max. (WDL-FR-1636 Alarm Set Point) chosen in
:

The actual release is calculated as 90% of RR Max from .

If RR actual is based on MPC/10, liquid waste can be released at a
rate greater than or equal to 5 gpm, but less than (::) . Use this
range of rates in i

The estimated time period to complete the tank dump is calculated

by dividing the tank volume from@by the actual release rate

fr'om.

8.0 195 006
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5.45 The estimated reading of RM-L7 is calculated by dividing
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5.44 The estimateG reading of WOL-R-1311 is calculated by adding @ to -
the background reading of WDL-R-1311.

32

e
the dilution factor required from@ or » whichever is used
plus the background of RM-L7.

5.46 The appropriate data from and are transferred to page one

of the permit.

5.47 This section is to assure compliance with the 2.5 curie calendar

quarterly limit. The estimated curies to be dumped this release
from is multiplied by 100/2.5 = 40 to obtain the percentage
of quarterly limit in this release. The total curies released to
date in this quarter and the last release number tabulated is
obtained from the RECORD OF LIQUID RELEASES LOG, as per HPP 1675.
These two percentages are summed. If the sum is greater than 100%,
dumping of this tank requires notification of the NRC within 30
days, as per the Environmental Technical Specifications. Radiation
Protection responsibilities include filling in all information
contained within boxes in parts @ and
HDL R-1311 Alarm Setpoint from and . ,
WOL-FR-1636 Alarm Setpoint from
FR-146 Alarm Setpoint from

Valve Loading 'from
@ WDL-FR-1636 Expected Reading from e

WDL-R-1311 Expected Reading from @

FR-146 Expected Reading from
RM-L7 Expected Reading frorn

'y g

9.0
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5.48 The Radiation Protection Supervisor/Foreman will evaluate the data,

check the calculations and recommend the release be approved or
disapproved. The Supervisor of Radiation Protection and Chemistry,
the Unit Superintendent or designated respresentative will make 5
similar review and recommendation. The final authority and approval
for a liquid release rests with the Shift Supervisor. Then, and
only then will the tank be released.
NOTE: Just prior to release of liquid effluent through WDL-Y-99,

WOL-R-1311 must be proved operable using the installed

check source or equivalent.

5.49 Operaticns is responsible for cections thru @ The alar.s

and valves are set as indicated. See Section 6.0 for WDL-R-1311
Setpoint procedure.

NOTE: MDCT Flow should not be changed during release unless absolutely

necessary.

Time and date are filled in when release starts and ends. Tank
-Level and volume at start and completion of release are filled in.
The total gallons of MDCT Flow are calculated by subtracting the
MDCT Flow Totalizer reading at start from reading at end of release.
NOTE: Immediately prior to starting release, start the sample
flow pump for WDL-R-1311. After terminating the release,
stop the sample flow pump for WDL-R-1311.
Mark the WOL-R-1311, WDL-FR-1636 and FR-146 recorder cnarts at the
beginning and at the end of the release: Flush WDL-R-1311 in
accordance with 0P.2104-4.2 prior to closing WFL-V-99. After flush
of WOL-R-1311, reset as follows:
WDL-R-1311 High Alarm - 4200 cpm WOL-FR-1636 0 gpm

Alert - 2100 cpm i FR146 SOFD')?)M 008

10.0
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5.52 Should the MDCT Flow have to be reduced, the Actual Release rate
will have to be re-calculated as per (::) . Results of these

changes will be recorded in @ :
5.53 Shift Supervisor will supply a new MOCT flow. The required dilution

flow is from @ or whichever is used for this release.
5.54 Shift Supervisor will verify that all data from thru @ are

complete and accurate.

5.55 The form is then returned to Radiation Protection for completion,
Volume is calculated

transfer of data to HPP 1675 forms, and filing.

from data in (::).

5.56 The actual quantity of each nuclide released is a product of Specific
Activity from the Actual release volume from @ and 106 to
convert to curies.

6.0 WDL-R-1311 SETPOINT ADJUST PROCEDURE
inform Shift Supervisur that the WOL-R-1311 Setpoints will be

6.}
changed.
6.2 Place the function switch on the WDL-R-1311 ratemeter in the CAL
position,
6.3 Push the alert pushbutton on the front of the ratemeter and, while
holding the pushbutton in, set the indicator on the ratemeter to
the desired setpoint by turning the adjust knob (labeled "Alert”" on

front of ratemeter). Release the button.

195

11.0
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6.4 Repeat 6.5 using the Hi Alarm pushbutton and the Hi Alarm adjust
knob (labeled "Hi" on front of ratemeter).
6.5 Return function switch to operate position.

6.6 MNotify the Shift Supervisor that the new setpoints are in effect.

'

195 010
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SHIFT SUPERVISOR REQUESTS
RELEASE PERMIT

TANK IS SAMPLED AND ANALYZED

IF WASTE EVAPORATOR CONDENSATE TEST
TANK OR NEUTRALIZING TANK, TAKE ONE (1)
LITER SAMPLE AND SAVE IT AS PER H.P.P. 1629.2

RELEASE CALCULATIONS
ARE MADE TO ASSURE
THAT INSTANTANEOUS OR
QUARTERLY LIMITS ARE MET

ESTIMATED READINGS ARE
CALCULATED FOR EFFLUENT
MONITORS

APPROVAL TO RELEASE
IS GRANTED

RELEASE IS MADE. RELEASE DATA
ARE RECORDED

CALCULATIONS ARE MADE OF
ACTUAL QUANTITY RELEASED

13.0
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Isotope

HiA-24
CR-51
MN-54
C0-58
C0-60
FE-59
Zl-65
KR-85M
1B-95
ZR-95
ZR-97
-1
XE-133
XE-133M
XE-135
CS-134
Cs-137

For any isotope not listed, use 9.0 x 107 CPM/uCi/ml

1621.2
Revision 3

08/08/78

WOL-R-1311 SENSITIVITIES

TABLE 1621.2-1

Sensitivity (CPM/uCi/mi)

.9

3

.0

.02
92
.62
.19
.13
.02
.0
<93
Ary/
<15
.1
.41
s
.03

X

X

X

X

8
7
8
8
8
7
7

10
10
10
10
10
10
10

108

108
8
7
8
7

7

10
10
10
10
10
10
10
10

8
8
7

195 012~
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SPECIAL CPERATION CALCULATICONS wn 2
& oA UMEAPECTED CHANGES 1% THE 00T FLOW OR ACTUAL RELEASE RATE THE F"L@? NG cnu"-u'----
P/UST BE RE COMPUTED BY THE SHIET SUPERVISOR, THIS NEED CHLY SE DOME IF THE MOCT FLOM IS AZDUCE

1. MAXIMULY RELEASE RATE = WDL-FR- 1636 Point

RR - MAX = NEW MOCT FLOW GP% x 09) = | | com
REQUIRED O.F.

2 ACTUAL'RELEASE RATE = (RR MAX) x (09) = | | arm

3. MINIMUM FLOW FRCM MOCT (FR-146 SETPQINT) = NEW MDCT FLO\J x (0.9) = [

USE THIS AREA FOR CALCULATIONS:

CLEINISTRY PAPAIIETERS

Sariple Chlained Gy: : Analysis Perforrmed 8y:
Date'Time: Date/Time:

RESULT LIMIT
la ()
pH .5 -18.5
\)
Conductivity <10) yrho
14)
Boron 125 PPl
lMethyl Alkalinity 109 P2 as CaCd,
Suspended So!ids <s60 PPYY
Dissolved Salids ! <700 PP
(h
Iron < 7 PPY
s : Limit at tank &5 frsure not exceedine limit of G-2 nll at nlant discharce.

2. llust be<iOmitn to r:-..:dr'r v-.-..-r wilh 3 ol less then 6 or araater ta2n 9.
If condyctivizy is > llumnos, releisa must bo 2stroved b Chemiziry <-'“-"'so"
or his ucsicace L1an 2 vridlen Cviiudiiann atiached to rele..scl 951 014
3. uuidaline o assure .7 pym afcer dilution,

a9m @ == » -
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b) IiaX HICT

¢) TINE AVAILACLE

ALl ;___ !-Tiﬂ
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SZTPAINT = (0.2)

Fiow to

MINIL MOCT = FR-1S35 ALSRN

REVISED ChaLcdiiniuis FG2 HIC/10:

] gaa.
(230t 1200 ain}
{zust ba-» 5500; <32G20)

(20T Flow Frea (593 ]

{D.F. FRTM 23 : ) L
- 10

]l>rml:'.u:-| . !:_'l

- D.F. FRG (53!
MAX. RR = (3114 EJCT SRR
(REGTIRZD Cor. Fron oo )

RR max. =(C___137% (£.55 to 50 G7i) = WOL-FR-
RR Actual = {0.9) (E} IAX) =|_______:|GF:—1
1 RR Actuadl is basad en HPC/10, Licuid Uaste
greater thin or-o3uai 2 5 GRll, but less tacn

rates in (i7; .

Estimated time of dump =

(Est=\ol.
{

Estinmated Reading of WDL-R-1311

Estiimazed Rzading of PH-L7

(C_______1coi (£5t Reading of WOL-R-1311)+[ Jornt (mis-t7) = C___lcPn l

@ 1

{Required D.F. From

-

18.0

$0 ' be-ci~3cd from (&
Grii-Ra-Actuldli) (32

) % ic?M {Background) =

. MAY

6 10 @) -

1625 Alarm Setpoint

(5 to 45 G?) J I

can be rele2ced at 2 rate
(9] Use this range cf
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() 2) )
Isotopes Identified Specific Activity Sensitivity of Monitor Response
by Analysis (From 19 ) WOL-R-1311 to Each (CPM)
(Exclude 11-3) uCi/ml Isotope (From Table
1621.2-1)

G WOL-R-1311 Setpoint

A.  BACKGROUND LIMITATION FOR 10% ERROR

@ z-

stimated Reading of
WOL-R-1311 above
background

1. e = 3/ (Monitor Response

8. HIGH ALARM

) * ((2)(Bkg )}

2. (e_____)/{(Monitor Response ) = l

NOTE: If this is 5> 0.1,
and set points recalculated.

WOL-R-1311 liner shall be decontaminated

(2) {(Monitor Response ) + (e )} + Bkg = ]
Ci = “ALERT
(Monitor Response ) + (Bkg

Required Dilution Factor based on WOL-R-i311

WOL-R-1311 High Alarm

) + (e ) =

27 cpm
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