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1.0 PURPOSE 

THREE MILE ISLAND NUCLEAR STATION 

RADIATION EMERGENCY PROCEDURE 1670.4 

RADIOLOGICAL DOSE CALCULATIONS 

1/16/78 

The primary purpose of this procedure fs to supply early information 

needed to decide what action must be taken to limit radiation 

exposure to the general public in the event of a site or general 

eaergency. 

2.0 REFERENCES 

2.1 Emergency Procedure Section 1670.2 and 1670.3 

2. 2 10 CFR 20 

2.3 Unit 1, lklit 2 FSAR 

3.0 EQUIPMENT 
3.1 TMI Area Map - ·----·- ·- - -··· · · ··- --- . ·_: 

3.2 Isopleth curves ~or stable, neutral, unstable conditions 

3.3 calculation Sheets and Projected Dose Curves 

4.0 OPERATING INSTRUCTIONS 

4.1 Confirm that either RH-A8, RM-A9, HP-R-219 or RM-L7 is alarming and 

that there fs in fact a release in p~gress. (If the above monitors 

· - are not alarming, obtain the current readings.) 

4. 2 Obtain Meterological conditions (wind speed, direction and range) 

from Control Room. 

-- --- --- -·4.:t Selection of Overlay (Isopleths) 

4.3.1 

. -· --- ~.3.-2 

Read the average wind speed over a ten minute period on wind 

speed and direction recorder chart in the cont~l room. 
• I; 

Read the wind direction for the P.revious ten minute-perfod.-

The average of the center of the direction trace is satisfactory 

for the direction !!2m which the wind is blowing. 

1.0 ...... ~ \. ,.., . .., 
l"'t'l.Lt"'-1 
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4.3.3 
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Measure the average extremes of the wind direction range for 

the previous 20 minute period. (NOTE: Do not consider single 

peaks in dete~ng range.) Each chart line represents 10 

degrees. The total of wlnd direction extremes over the 20 

minutes period is termed wind range. 

~: If the direction trace occurs both at the right and 

left hand margins, the left average extreme fn 

degrees to obtain the wfnd range. 

Wtnd Range 

1 ess than .45° 

between 45° and 75° 

greater than 75° 

Corresponding Overlay 

STABLE 

NEUTRAL 

UNSTABLE 

4.3.4 If the recorder in the control room becomes inoperative, the 

4.3.4.1 

following steps will be followed for purposes of determing the 

proper overlay: 

Determine vertical temperature difference from recorder and 

determine diffusion group from the following table : 

Vertical Temperature Difference 
- - · - Cas measured between 150' , . so•) 

less than- l.0°F 

Between- 1.0° & 0.3° 

Greater than - 0. 3° 

Diffusion Group 

UNSTABLE 

NEUTRAL 

-STABLE 

4.4 Use of Hap Overlay Selected 

4.4.1 Determine downwind direction from wind direction recorder 

trace. 

4.4. 1.1 If the wind direction< 180°, add 1B0° to determine downwind 
. --. - _, .. . . ·-

direction. 

2.0 
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4.4.1.2 
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If the wind direction is !. 180°. subtract 180° to detet"!line 

downwind direction. 

4.4.2 Put origin point of overlay over Reactor Building on map of 

TMI and surrounding area. 

4.4.3 Align centerline of overlay with downwind direction to indicate 

plu~~~e location. 

4.4.4 Read~ values from overlay at points of interest (i.e •• Exclusion 

Area. LPZ. Monitoring Points. Nearest Residents. and points 

recommended by the ECS. 

4.5 Detenafnation of On-Site Release Rates 

4.5.1 Estimates of Release Rates are obtained by using the Source 

Release Tena Cllculatfon Sheet (Enclosure 1 for Unit 1. 

Enclosure 2 for Unit 2.) Obtain CPM or CPM/m for RM-AB. A9, 

and AS for Unit 1 and HP-R-219 for Unit 2 and record on calculation 

sheet. 

4.5.2 Obtain flow of stack monitors by using data from FR 151 or FR 

148 for Unit 1 and record. For Unit 2. sum the flows of the 

flow recorders listed on the calculation sheet. 

4. 5.3 Perfonm calculations and obtain total source release terms for 

Iodine and Noble gas (Ci/sec) . 

4.5.4 Obtain Radiation Level Readings from RM·GS or HP-R-214 and by 

using the table from Data Sheets. extrapolate the source 

release terms (Ci/sec). 

4.5. 5 Sum the source release terms and record the date and time. 

4.6 Calculation of Off-site Doses 
• r , 

4. 6. 1 Transfer the source release term$ sum to the dose calculation 

sheet (Enclosure 3). 

3.0 ••• • .... f. .. , .. 
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Obtain the Wind Direction, Range, Speed, and record them on 

Enclosure 3. 

4.6.3 Obtain the X/Q from the isopleth and record (sectm3). 

4.6.4 Perform the calculations to determine the radioiodine and 

noble gas concentrations (~Ci/cc). Plot . the noble gas concentration 

with the projected whole body by interpolation using Figure 1 

(Enclosure 6). Plot the radioiodine concentration with the 

projected exposure time and determine the projected thyroid 

dose by interpolation using Figure 2 (Enclosure 7) . These 

projected whole body doses and thyroid doses will be used as 

the basis for emergency protective actions, however, as actual 

field measurements are made the dose assessment will be corrected 

to refJect measured values. 

4.6. 5 Report th1s ~ate to the Radiation Protection $upervisor. 

4.7 Recalculation for True Source Term 

4.7.1 Transfer predicted Iodine concentration and noble gas R/hr 

data to Section 1 , True Source Term Calculation Sheet (Enclosure 

4) . 

4.7.2 When information is received from off·site monitoring team for 

the specific location calculated, record this in Section 2. 

4.7.3 Determine the Source Term Correction factor by dividing the 

actual data by the predicted data. This correction factor 

multipl ied by the original source release term determines the 

corrected source release term for use in further calculations 

of estimated dose at various po~n~s of 1nterest ·by use of 

Enclosure 3. f 

4.0 

. '1 ~( 1 . .. , •. 
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Report the corrected source term to the Supervisor of Radiation 

Protection and await instructions for next location. 

4.8 Radioactive Liquid Release 

4.8.1 Should a major accidental release of radioactive liquids to 

the river occur, it is essential to know the expected concentrations 

at various downstream points, when the radioactive flume will 

pass those points, and if the MPC for unrestricted areas has 

been exceeded • 

• 

4.1 

' I 'i • t w Jt' • •t•l.~ ~ .. , 
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Wlter samples will be collected at the following locations: 

a. Discharge monitoring point 

b. York Haven Dam 

c. Cfty of Columbia 

d. Other points as designated by the Radiation Protection 

Supervisor. 

4.8.3 Calculat ions to determine downstre~ concentrations are performed 

on the Liquid Release Calculations Sheet (Enclosure 5). If 

downstream concentrations are expected to exceed lxlo-6 ~Ci/cc, 

downstream users, (Table 2, Enclosure 9), must be notified to 

curtail intake. If the concentration exceeds 5000 times MPC 

(from 10 CFR 20, Appendix 8, Table II) immediate notification 

of NRC is required as per 10 CFR 20.403(a) . If the concentration 

exceeds 500 ~imes the MPC, 24 hour notification of the NRC is 

required as per 10 CFR 20.403(b). 

~: River Flow and River Velocity are determined by 
, 

using Table I (Enclosure 8). Th~ river level (Column 

A) may be obtained by calling the River Forecast 

Center in Harrisburg: 

782-3488 or 782-2256 (unlisted), or by noting the 

level at the River Water Intake Structure of Unft 1 

(colu1111 8) . 

4. 9 Emergency Dose Calculations - Contingency 

NOTE: These procedures are to be used ff the rad iation mon i tors 

normally used to monitor the containment and/or plant 
t 

vent are out of service or off-scale high. 

5.0 
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4.9.1 Case I LOCA (Reference Unit 2 FSAR, 15.1.14.3) 

16 • 
Revision 2 
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A LOCA assuming seve~e core damage- fuel melting no core 

cooling (Regulatory Guide 1.4 assumptions) 1001 of the noble 

gases and 251 of the iodines contained in the co~e are assumed 

~eleased to the containment. The containment initially leaks 

at the 111xi1U11 design leak ~ate. 

4.9.2 tase II LOCA (~eference Unit 2 FSAR, Table 15.1.14-3) 

LOCA assuming fuel damage but no core melting - core cooling 

maintained. Primary coolant leaks at a rate fast enough to 

increase the tempe~atu~e of the co~e to the point where there 

1s damage to the fuel rods. For this case it is assumed that 

all the gap activity (the gases contained between the fuel and 

fuel rod) is released to the containment. The containment is 

assumed ~ initially leak at the maximum desfng leak rate. ~ 

this accident it is up to the Station Superfntendent/Sento~ 

Unit Supe~intendent Superviso~ to assure that there has been 

no fuel melting. If there is any question, a Case I LOCA 

should be assumed. 

4.9. 3 Case III Gas Decay Tank Rupture (Reference Unit 2 FSAR, 15.1.17) 

This procedure is used only if actual radiological monitoring 

equipment is unavailable for release evaluation (monitors out 

of service, read off scale, etc.). 

4. 9.4 Case IV Fuel Handling Accident (Refe~ence Unit 2 FSAR, 15.1.21 ) 

Any activity occu~ing as a result of a fuel handling accident 

is normally drawn into the Fuel Handl ing Building Venti lation 
o I. 
:. System and vented to the Plant vent for release. Process 

monitors are used to monitor these releases; howeve~. should 

6.0 
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these monitors be out of service or off scale. thfs technique 

is used to evaluate off sfte doses. 

4.9.5 Case V Steam Generator Tube Rupture (Reference Unit 2 FSAR, 

15.1 . 18) 

Assume that all fiss ion products leaking from reactor coolant 

system go di rectly to the secondary system. Some of the 

radio-noble gases and fodfnes would be released to the atmosphere 

through the condenser air removal system and the steam line 

safety valves. 

·-- .... -·-------

.. 
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, -
\ 4.10 • .£!!sulatfon of \-!hole P.ady a,d nivrofd Oases 

4. 10.1 1 ~llL!. LOC.~ - •!hole !lady Oose 

lA. Cllculate the XJo at the ~ownwind exclusio~ area boundar/ and at the 

l~:t r'lpubtion Z:ne. toundary. (Frcm meteorological data and isoph:ths)* • 

Downwind Exclusion. Area nound!ry xtn ---- sec/1"13* 
n-~ 

Downwind lPZ Coundary X/q __ -'"'~'TTl~---- sec/,..1* • 
(lAb) 

lS. To calculate the whole body dose at the exclusion area boundary, 

~tltiply the dispersion factor (lf~) by the dose rele~sP. factor to 

obtain a readin~ in aren/hour (for first 2 hour dose only). 

exclusion ar~a~undarv 
mrcn 

x 3.6XJ05 hour 
Aa x70T -sec-r.r 

.· 
• 

- - ·--· ··- . 
lC. To calculate the whole body dose at the lPZ boundary, rnu~ti,ly the dis­

persion factor (1Ah) by the dose release f!ctor to obtain a readin~ fn 

III1"Cm/ hour. · 

------·tnrem/hc;ur 

10. To calculate the t1hole body dose at any otl:cr location of intP.rest, 

DU1t1ply the dfsoersfon factor (xtn) by tb! dos~ rel ~ase factor 

(3 6 105 mrem/hr ) . • x sectm3 to obtain a reading fn mrem/hour. 

*lf Xf~ cannot be r!pidly deterMined, use 6.1xto-~ secfol for the sftn 
boundary and 9.6xto-s for the LPZ (P.eference Table 6. ~-9 of Unft 2 FSAr.} 

. '· 
i . 

- ·-· I 

9.0 
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I . 
:1A. ·To calculate tha thyroid (Iodine) ~ose at the exclusion area boundary, 

nultfply the ~fspersfon factor (l.:.a) ~Y the dose releuc factor to 

o~t~fn a readfn~ fn m~hour. 

at exclu~ion area 60un1arv 
mr!!ll 

x 9.1xl1'17 l!Cur • 
---si'C 

r.'ll 

---------·-- or~h®rl 
lS. To calculate the thyroid {Iodine) dose at the LPZ ~unrlary, ~ultiply 

the dispersion factor (lAb) by the rlose rP.lease factor tn ohtafn a 

read inn fn l'll'CII'I/hour. 

at the LPZ houndarv 
lnrt.'r.l 

' . •' 

. 
. ··- - ·x · 9.1xl07 hour .. • . ----~-:::: m~/hour ·-- ·- ··-
{lAb x/lff*. • sec 

mr 

lC. To calculate the thyroid (Iodfne) ~ose at any other locatio~ of 

' interest, ~ltiply the dispersion factor (X/~) by the dose release 

fact~r (9.1xlo? mrem/hr/sectm3) to ·obtatn a reading tn mrem/hour: 

.. 

I 
l 

' ~I \' • f' •' '.t:·u .. &t 

: 
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l 

lA. To calculate the whole body dose at the exclusion ar!a boundary, · 

~ltfply the dispersion fActor (lAa) by the dose release factor 

to obtafn a read1nn 1n nrem/hour (for the first 2 hours). 

lB. To calculata the ~hole body dose at the LPZ boundary, multiply 

the. dispersfon factor (lAb) by thc~ose release factor to obtain 
. .:. .. : .. . . ., 

r; LPZ bO~·~·~y . . .,.., 
X 2.6X101t . 'f.o"iir 

lAb x'"J*. . . sec 

"'' 
• _.....;.......;..·-_·_·::..:._ or~/h~urJ 

lC. To calculate the whole tody dose at 1ny other location of interest, 

• multiply the dfspersfon factor (X/C}) by the dose release factor· 

(2 6x.,04 ... mrem£our ) t b • • ' sec/ o o tain a reading fn mrem/hour. 

. ' I 
*froc:t St~p 4. 1 0~ 1. lA I 

_;_ ) 

. ·-f 

\.....·--' ~@~roJ ----"\ u LUJ lnJ i 

®l~~c~~ ~!A\~ 10.0 

: 



-~-. ·. - - ·- --. 

/ , 
~ · 

. -· ... -· . -- ·--. -· ... 
·~ .. , .. . 

167J.4 
Revfsfon 2 
1/16/78 

• 
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4.10.4 • Case II LOC'- Thyroid (Iodine} ~nse 

lA. To calculate the thyrofd (Jottfne) dose !t the exclusion area houndar-y, 

nultfply the dfspersfon factor (l'a} by the dose releas~ factor to 

obtain a reatt!nq fn ~reo/hour. 

usinn are! bounrtary 
lllre!'! 

x 9.0x 111 s 'hOur 
x7tfT• ---sec 

liii 

• ------ lllrer.t/hour 

lQ. To calculate the thyroid (Jodfne) dose at the lPl boundary, multiply 

the dispersion factor (lAb} by the ~ose r~lease factor- to obtain a 

readinq fn ~rem/hour. 

t-.oun ar1 _ - ~nrer.t 

· x 9.0x 10 5 hour • --------- •rem/hour 
• sec 

. liiJ 
----------~--------·-----------------~ 

lC. To calculate the thyroid (todfne} 'dose at any other location of 

interest, multiply the dispersion factor (X/~} by the dose rele!se 

f t . 5 . 
ac or (9. 0x10 · ~nrem/hr)· to obtain a reading in mrem/hour. 

_. sec/iiil 
\ 

*from step· 4.10.1. 1A J 

. ...J 

. ,_ 
f 

1 
I 

• 1 'i ' f u• t 
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4.10.5 : Case III !'ias Decay Tank Runture - tJholC! Body Case 
lA. To calculate the whole body dose at the exclusion area boundary, 

multiply the dispersion-factor (1Aa) ~Y the dose release factor 

to obtafn a readinq fn ~rem/hour. 

· exclusion area boundary. 3 
~nrcm 

x 3.0xl" 'iiOii"r • ------- mrC!III/hour 
XiX7l!T* . ·-sec 

t ms 

10. To calculate the whole body dose at the LPZ boundary. multiply 

the dispersion factor (lAb) by the dose release factor to obtain . . . : 

• reading fn mrem/hou~. 

lC. To cal culate the whole body dose at any other location of. interest, 

~ltfply the dispersion factor (x/q) by L~e dose release factor 

(3 0 106 · mrem/hour·) · · • x sec/ml to obtain a reading in mrem/hour. 
--\ --~ 

' *froo Step- 4. lO. l . lA , 
I 

. '·· t -

~®®00 
® l~~ u (~~[~81~ I 

I ,J Ll•l.t 8•1: I 
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RADIATtO:I EJtEnr.EHCY rP.OCEDUitE 1G70. 4 

4.10.6 ..case IV Fuel Handlfnct Accftfent - t:hol~ P.o:fy Dose 

lA. To calculate the whole body dose ·at the exclusion area boundary, 

~ltfply the dispersion factor (lAa) by the dose release factor 

~~ =~tain a readin~ in ~/hour. 

• -------mrcm/hour 

lB. To calculate the ~hole body dose at the LPZ houndary, multiply 

the dispersion factor (lAb) by the dose release factor to obtafn . . -

ii~_(PZ lloundary .... . - · __ _ .. ____ ----- __ _ 
r mrer.t 

[ 
. x 2.5x 101 liour • I:ITCM/hour 

. [fAb""i/QT• • sac- . 
• . Jll] 

lC~. To calculate the whole body dose at any other locatfon of interest,. 

multiply the dispersion factor (x/(}) by the dos.e release ~factor 

• 2.5 x 106 mrem~hour 
· sec. mJ 

.to obtain a reading in mrem/hour. 

'1 
*fr.om. s7ep 4. lO. l.lA ; 

..... - . 

l 
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C ") 4.10.7 ~ Case IV Fuel ilandlino Accident- Thyroid (Iodine) Dose 

·lA. To calculate the thyroid (Iodine) dose at the exclusion area boun~ar,y, 

/ : . . ,. , __ 

.. . . 

nultiply the dispersion factor (1Aa) by the ~~sc releas~ factor to 

octain a readfnq in mrem/hour. 

• ----- or<a/hov~ I }'..t x/hT* 

lB. To calculate the thyroid (Iodine) dose at the LPZ boundar,y, multiply 

the dispersion factor (lAb) by the dose release factor to obtain a 

. readfn~ i~ nrem{hour. ·: .. ·. . ~·.... . ··. 

at the LPZ hOundarv ' 

• -_ .... -_____ __:_ ~are:1thour 

.. 
lC. To calculate the thyroid Clodine) dose at any other location of 

' fnt~rest, multiply the dfspersfon factor (xtq) by the dose release 

factor :1.9 x 107 mrem h ur to obtain a reading en-em/hour. 
sec. aa --- . . , ·- -

' 
*from step 4.10.1 . 1A 

j _ . . 
·. 

-.... ·----·-~;. . , 

14.0 I 
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IL'\0 IATIO:t EliER'iE!:CY PP.OCECURE 1G7o.4 

4.10.8 ·fasc!_l'<:tean C:enerator Tube Ruoture- ~1!-.ole Sodv Oose 

. · 

.· 

, lA. To calculate the thyroid (Iodine) dose at the exclusion area bo~n1ary, 
I 
I nultlpty the dispersion ~actor (1;~) by the dose release factor to 

obttin a readf011 fn :r:-ct:l/hour (for the first two houM) • 

.st excluslon area bouMarv 
101rem 

x 4.2x tlls 'bur • 
' lnAa"1. a xm• -;it 

Iii 

______ IIJ'ea/hour 

lB. To calculate the thyroid (todfne) dose at the LPZ boundary, multiply 

the dispersion factor (lAb) by the dose rP.lease factor to obtain a 

readlnq fn l'lf'eat/hour. . ... ... · ..... . · . - . . 
• •• : ~ • • ! . :· 

at tne LPt eoundarv 
. --- llll"er.t · - . ·----- . ·-·-- ----·--- -

. x 4.2xtoS liOUr' • ~ mre:n/hour 
(lAb x1~1· -;-ec-

mr 

lC. To calculate the thyroid (Iodine) dose at any other locatio~ of 

Interest, multiply the dispersion factor (X/Q) by the dose release 
' 

factor 4.2 x 105 rarem/lfour to obtain a reading fn mrem/hour. 
sec./ml 

.. , 

1 
*from st~ 4.10. t . 1A 

.· 
··---' 

.. 

.· 

: 
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lA. To calculate the whole body dose at the exclusion area boundary, 

multiply the disrersfon factor (lAa) by the dose release factor 

to obtain a readinq in =rem/hour. 

lat exclus1on area bo_yndary 
c:ren 

x S.ExlOS ~ • mrem/hour 
(lAi x/C})* ·-sec -------

Iii 

lB. To calculate the whole body dose at the lPZ boundary, multiply 

the dispersion factor (lAb) by the dose .release factor tc obtain 

a reading in ~/hour. 

• ___ -_-_-_· ·~·crem/hour 

lC. To calculate the whole body dose at any. other location of interest. 
. . 

multiply the dispersfon factor (xtq) by the dose release factor 5.6 x 105 

. mrem~hour to 'obtafn a .reading mrem/hour. 
· sec. iiil 

1 - -, -
1 

*~roo Step lA , -4~ 1.:· 1. tA J 
• ...J-

) 

1 
.. 

··'· ( 

: 



. ·. . ~ . EHCLOSURE 1 1670.4 .. Revision Z 
SOURCE RELEASE TER:·I CALCULATIOIIS UfllT 1 1/16/78 

;': ......_: Aux & fH Iodine Noble Gu 

\:.._ · 1. RM-AS ----'c/m/m c/m 

(_~) 

2. FR 151 Cfl-1 

3. Constant 3.62xlo·7 l:5<j 

3. Constant r::::><:l 1.27x1o·5 

~- Mul t 1 x2x3• ~;! uCf 
sec 

s. 4 • 
J03" Ci/sec Ci/sec 

Secondary - Condenser Off Gas 

1. RM-AS c/m 

2. Con~tant 1.7Sxlo·10 

H3/sec 

. 3. Hult lxZ• ______ Cf/scc 

Rx Bldg. Iodine_ Noble Gas 

1. RI~·A9 c/m/m c/m 

2. FR 148 CFH CFH 

3. Constant 3.36xlo·7 c::::s::c:::::: -
3. Constant ~ 1.Zlx10-S 

uCf 
-----iCC 4. Hul t 1x2x3• uCf -----iec 

s. 4 • 
1(f Ci/sec _Cf/sec 

Contain~nt leak Rate 0.2~/24 hr 

R:~-GS* 
~:ETER 
REAOWG 

2R/hr 

Iodine Ci/sec 

.0006 

4R/hr - -· .0011 

6R/hr .0017 

Noble Ga~ Ci/sec 

8.5 

----------=..-_-_ -_-_-..=::._---1 8R/hr 

lOR/hr 

12R/hr 

.0022 

.0028 

.0033 

------11.5 

26 

35 

44 

53 

TOTAL SOURCE TErJ~ 

1. FJ1.A8 5 

2. RM-A9 5 

3. fUoJ-AS 3 

4. RP.-GS 

5. Add 1+2+3+4• 

~ 
Time· 

Iodine Noble Gn 

___ C.f/sec 

• 
*R:-1-GB is shielded. Reactor Building 
radiation level is 100 times RH-GS 
~t~r rPadings. However, the nurbers 
specified in this table are meter readina~ 

-., 

. ~. 
f 

Date . _____ Ca.lculations by ________ .....:Sheet 11 

17.0 t I <i - f t...(l 
1 1l ' k .l .O• -, 

I= 

I 
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1670.4 t 

.· SOURCE RELEASE TERl~ CALCUU.TtO::s UIIIT 2 Revision 2 · 
1/16/78 

Iodine Noble ~~ ~ 

Vent l'.on 1 tor 

1. HP-R-219 c/m/m c/m 1. AH-FR-5720 CFH 
(:·rvfce Bldg) 

2. Flc·.f CFH CFM 2. AH-FR-5284 CFH 
(Aux. Bldg) . 

3. 'onstant 4.5xto·6 [::::::::-::::: 3. AH-FR-5286 CFH 
. (Aux. Bldg) 

3. Constant 1:::::-cJ 1.3Sxlo·5 

4. Hult. 1x2x3 l!f! l!f! 
4. AH-FR-5659 CFH .ec .ec: 

(F.H. Bldg} . 
s. 4/10£ Ci/sec Ci/sec 5. AH-FR-5063 CFH 

(Rx. Bldg) . -. 
6. AH-FR-5075 CFH 

. 
- .. -· (Rx. Bldg) 

•. . .. 
·- . .. -·- .. . ... ... 7. Total 1 thru 6 - CFH . - - · 

(fl.ax. • 275.5001 
' 

. 
H?-R-214 ~ontain~~nt leak Rate 

HP-R-214* Iodine Noble Gas 
P.eter lf!ading {Ci£sec} {Ci£sec} . 

' Total Source Te~ 2 R/hr .0006 8.5 

Iodine Noble Ga~ 4 R/hr .0011 17.5 

1. HP-R-219 6 R/hr .0017 26 

2. HP-R-214 8 R/hr .0022 35 

3. Add 1 & 2 Ci/sec Ci/sec 10 R/hr .0028 44 -
12 R/hr .0033 53 

*HP-R-214 Is shielded. Rx. bldg 
radiation level is 100 ti~~s HP-R-214 
lt!!ter reading. The nu~ers specified 
i_n __ this Table are Meter Readinss 

,_ 
' .:.: _ _)Time:.....---- Date ____ Calculations by __________ _ 

.. 
ta.o 

..­
\ 

Data Sheet ~la 

: 



. ·· !· .... . • ENCLOSURE 3 
I!J·::· . . 

OfF-SITE DOSE CALCULATIOti SHEET 

location~----------...;... __ _ 

Wind Direction. ________ !.180. ___ _ 

\oi .nd Speed~-------------•IP!i 

1670.4 
Revision 2 
l/15/7S 

Time~-----

Wind Range 0 Stability Class: 0 Stable; 0 Neutral; 0 Unstable 

IODtriE 

1. Source Term Sheet fl Cf/sec: 

2. X/Q Sec/:{3 

3. Hult 1 X 2 • 11Ci/cc 
. -- -- - -·-· 

r -, 4· Wind Speed ft'.PH 

1, I 5. Divide 3/4 11Ci/cc 

6. Dose Rate 
(From Figure 1670.4-1) 

. 
1. Ex~ected Duration of _Retease Hours 

8. Expected Dose · to Child Thyroid 
(From Figure 1670.4-2) 

Rem 

.... 
.. ·- - - - f 

NOBLE GAS 

___ ...;Ci/sec 

Sec/H3 ___ ...; 
___ ....:uCi/cc: 

__ __;MPH 

---....:"Cf/cc: 

__ __;R/hr 

___ _.Hours 

___ ...;Relil 

Tisne. _____ Date. _____ Calculations by _____ _ 

·--- ...:.·_ 

19.~ 

. 
Sheet 12 

: 
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ENCLOSURE 5 

DATA SHEET 4 (continued) 

5. MPC ** uCf 
w ----mr 

6. Dfvfde 4 + 5 ----
•*Weighted MPCw for isotopes released. If unknown, use 3 x 10-8 uCf 

iiil 

***If! exceeds 5000, illlllediate notification of NRC is required. 

If §.exceeds 500, 24-hour notification of NRC fs required. 

. '· 
f 

21 .1 t . t • ~ ·:~. -. ( 
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ENCLOSURE 8 1670.4 
I ' ~ ·; . .. 

Revision 2 . . .. .. 
1/16/78 . Table 1 . . 

! ! f 9. 

( ' . Gauge Readfng River Elevation River Flow Rfver 
"-rket Street at nu (Cubfc Feet Velocity 
Bridge, Harrisburg (Feet Above per Second) (MPH) 

(Feet} Sea Level} 

3.0 3300 
3.5 8300 
4.0 15000 

4.3 278.7 20,000 .9 
5.3 279.5 40,000 1.4 
6.2 280.1 60,000 1.7 
7.1 280.7 80,000 2.0 
8.1 281.3 100,000 2.3 

10.4 282.5 150,000 2.6 
12.5 283.5 200,000 3.1 
14.3 284.9 250,000 3.3 
16.1 285.8 300,000 3.5 
17.9 287.0 350.000 3.7 

.... - · ·- · ----·- -- --- .-
19.5 288.1 400,000 3.9 

f: "• 21 .2 289.7 4.1 . 450,000 
\..: 

22.7 291.0 500,000 4.3 
24.3 292.6 550,000 4.5 
25.6 294.0 . 600,000 4.7 
26.9 .. 295.2 650,000 . 4.9 
28.1 296.1 700,000 5.1 
29.3 297.1 750,000 5.3 
30.4 298.1 800,000 5.5 
31.3 299.1 850,000 5.7 
32.0 300.1 900,000 5. 9 
33.1 302.0 1,000,000 6.3 

. '· t 

24.0 
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• ENCLOSURE 9 1670.4 . 
Revfsion 2 
l/16/78 

TABLE II 

Downstream Users of the Susquehanna River 

Consult 1670.14 for appropria.te tele;,hone r.:.:;:!:ers: 

Potential ~ownstream users of the Sus~uehtnna include the following 

· treataent facilities: 

Brunner Island Ste~ Electric Station; ~~s~ bank; 5 afles downstreaa. 

Wrightsville Water Supply Company; west bank; 16.25 mfles downstream. 

Borough of Columbia; east bank; 16.75 cfles dcwnstream. 

City of Lancaster; east ba~k; 16.75 miles d~;nstre~. 

Safe Harbor Water and Power Corporation; east bank; 27.25 ~iles . . . :·. . . ... · . 
downstrHIIt. 

' itottltoocl Reservoir; east bank; 34.i5 mile5 · ~-..-nstrealll. · 

Chester Water Authority; east bank; 43 miles downstream. 

City of Baltimore; west bank; 49 llliles tO'.mstream. 

• 

• r: 
f 
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