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Radiation Protection Technical Position/Evaluation/Calculation 

Subject No. PAGE 1 OF 

Liquid Monitor Alert Emergency Action Level (EAL) Set ERS-LMR-14-001 
Points 10 

Reference 

HPP EPP : NEI 99-01 rev 6 TIS CR DCP 

Category Unit 1 Unit 2 

D Technical Position •Technical Evaluation D Calculation [81 [81 

Purpose 

NEI 99-01 Revision 6 changed the methodology for calculating Alert set points for Liquid Radiation 
Monitors. The previous Alert set points were to be 200 x ODCM set points. However, they are now to be 
calculated for 10 mrem TEDE or 50 mrem thyroid COE. 

Note: This Technical Evaluation is not an implementing document Any application of the information 
contained herein must be reviewed and approved using the established review/approval process for that 
application. 

D ORIGINAL ISSUE 

~ REVISION# I 
Made correction to page 3: annual drinking water ingestion volume of 730 liters per year, not per day. 

by che~ke~r independent review (calculation 

'(::;l~fY\Por-. I~~ }(J-Ji;' (}~ ·~ ~.,.L:_ 1£:J/?.-/5 only) 
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This technical evaluation used ODCM source terms for liquid discharges, radiation monitor nuclide detection 
efficiencies, and nuclide dose conversion factors to calculate radiation monitor readings that correspond to 
offsite doses of 1 O mrem TEDE and 50 mrem child thyroid. These monitor indicator values may be used for 
an Alert level in Emergency Plan Emergency Action Levels (EAL), EPP-l-1a and EPP-I-1b, when NEI 99-01 
revision 6 is implemented (Reference 1 ). The calculated radiation monitor readings may be used for 
Emergency Action Level (EAL) determination following an accident with consequent release of radioactivity, 
and when the results of more rigorous assessments are not available. 

METHODOLOGY 

The bases for the EAL values for the four emergency classifications are: 

Unusual Event (UE): ODCM limit multiplied by two (x2) for greater than 60 minutes. ODCM limits are 
calculated in ERS-ATL-93-021 (Reference 2)~ 

A)ert: Effluent pathway radiation monitor indication that corresponds to 10 mrem TEDE or 
50 mrem child thyroid dose. The lower of the two values is used. Gaseous 
doses are calculated at the site boundary; liquid doses are calculated at Midland 
Water Intake. 

There are no liquid effluent pathways associated with a Site Area or General Emergency. 

INPUT DATNASSUMPTIONS 
1. Ai = Particulate Activity from the release path (Ci/yr) 
2. Alig= Ingestion Annual Limit of Intake from 10 CFR 20 Appendix B Table 2 
3. F = Dilution Water Flowrate 

= 22,800 GPM (= 15,000 GPM BV-1+7,800 GPM BV-2) 
4. ODCM site specific mixing effect of the discharge structure = 3 
5. ODCM river dilution factor = 200 
6. f = Maximum Acceptable Discharge Flowrate (GPM) 

= 35 gpm for RM-1LW-104 
= 15 gpm for RM-1LW-116 
= 80 gpm for 2SGC-RQ100 

7. Ei = Monitor Sensitivity (cpm/uCi/cc) 
8. DCF = Dose Conversion Factors for child thyroid from RG 1..109 

References 
[3, 5] 
[4] 

[3] 
[3] 
[3] 

[3] 
[6, 7] 
[9] 

Release source terms (A) used to determine the monitor EAL values are listed in the spreadsheets in 
Attachments 1 through 3. 

NEI 99-01 revision 6 discusses assumptions and requirements for this set point calculation. Site-specific 
dose receptor points are expected to be used in the calculation with a one hour exposure duration. The 
ODCM liquid effluent receptor point is a down river potable drinking water intake structure with in Yi mile of 
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the release point. With the assumption that the release concentration is fully mixed by the Ohio River, the 
nearest drinking water supply is at the Midland Water Intake (at 1.3 miles down river from the release point). 
ICRP 23 (Reference 8) gives an annual drinking water ingestion volume of 1950 ml per day (for adults). 
USN RC Regulatory Guide 1.109 Table E-5 (Reference 9) gives an annual drinking water ingestion volume I 
of 730 liters per year (for adults), which equates to approximately 2000 ml per day. In order to equate this . 
to drinking water per· hour, it is assumed that all 2000 ml are consumed during the one hour release. For 
child thyroid doses, the ICRP 23 value of 1400 ml is utilized in the same way. 

Radiation monitor nuclide detection efficiencies for each monitor and for each nuclide are taken from ERS­
SFL-92-039 [Unit 1] and ERS-SFL-86-026 [Unit 2] (Reference 6 and 7). Due to the availability of both 843-
30 and 843-30R detectors at Unit 1, set points for both detectors were calculated (Reference 6). Detection 
Efficiencies are listed in the spreadsheets in Attachments 1 through 3. 

The TEDE conversion factors were derived from 1 O CFR 20 stochastic Alig with 1 ALI = 5000 mrem CEDE, 
and 1 CEDE = 1 TEDE for a liquid ingestion scenario with the assumption that no external exposure occurs 
during this release. 

NEI 99-01 revision 6 acknowledges that the use of EPA PAG guidance provides adult thyroid dose 
conversion factors, which are not always consistent with state required methodologies. BVPS has 
previously agreed with the states of PA, OH and WV that child thyroid doses will be calculated. This 
technical evaluation will remain consistent with past practices. The child thyroid dose conversion factors 
(DCF) are taken from USN RC Regulatory Guide 1.109 Table E-13 (units of mrem/pCi ingested) (Reference 
9). DCFs are listed in the spreadsheets in Attachments 1 through 3. 

The following is a description of the math performed by the EXCEL spreadsheets used in this Technical 
Evaluation. 

An EXCEL spreadsheet was made utilizing the ODCM default source term for each unit and radiation 
monitor combination. Each spreadsheet consists of 15 columns with a row for each radionuclide. At the 
bottom of each spreadsheet, there is a section to total the count rate (CR) in cpm for 1 O mrem TEDE and 
the count rate in cpm for 50 mrem child thyroid. Unit 2 is calculated for both cpm and uCi/ml. Details of all 
spreadsheet math is provided below: 

Column 1 - List of the individual isotopes that comprise the ODCM source term. Each isotope occupies a 
row. 

NOTE: Isotopes individually listed in the ODCM but not included in the dose calculation are Br-85 (172s 
half-life), Rh-106 (29.9s half-life). As short lived daughters of longer lived parents, production & 
intake limits are included with the parent values. Because of the short half life, the initial individual 
quantities are assumed to be insignificant. Ba-137m and Cs-137 isotopes are also individually listed 
in the ODCM. However, Ba-137m (2.55 min half life) will contribute to the count rate at the monitor, 
but will be decayed by the time it reache,s Midland Water Intake. All Ba-137m daughter isotopes that 
an individual is exposed to are included in the Cs-137 dose factors. Therefore, Ba-137m is included 
in total count rate, but not dose calculations. 

Column 2 - [Ai] - Total release quantity (Ci) for each isotope, specific to Unit 1 or Unit 2. 

Column 3 - Stochastic Annual Limit of Intake (Alig) for ingestion taken from 10 CFR 20 Appendix B Table 
2. 
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Column 4 - TEDE mrem amount associated with each individual radionuclide, based upon 1 O CfR 20 
definition 1 ALI = 5000 mrem TEDE. 

Col 4 = [ (Col 2 uCi * 1 E6 uCi/Ci) I Col 3 uCi ] * 5000 mrem I ALI 

Column 5 - Intake amount scaled to 10 mrem TEDE: 

Col 5 = [(Col 2 uCi * 1 E6 uCi/Ci) I I: col 4 mrem] * 10 mrem 

4 

Column 6 - Concentration of individual radionuclide at Midland Water Intake equal to 10 mrem TEDE for a 
one hour adult intake. (Assumes water ingestion occurs over a 1 hour period.) 

Col 6 = [ Col 5 uCi I (2000 ml/hr)] 

Column 7 and 10 - Concentration of individual radionuclide at associated BVPS radiation monitor equal to 
1 O mrem TEDE for a one hour adult intake. The concentrations at the radiation monitor(s) were calculated 
using: 

Ci= F*3*200_* Ct 
f 

Col 7 = [(22800 * 3 * 200) gpm/ f gpm] * Col 6 uCi/ ml] 

where: C1 = Liquid effluent concentration prior to dilution 

Ct= Liquid effluent concentration after dilution 

F = Dilution water flow rate (gpm) 

= 22,800 gpm (15,000 gpm U1 CTBD+ 7,800 gpm U2 CTBD) 

3 = ODCM site specific mixing effect of the discharge structure 

200 = ODCM river dilution factor 

f = Maximum acceptable discharge flow rate prior to dilution (gpm) 

= 35 gpm for RM-1 LW-104 

= 15 gpm for RM-1LW-116 

= 80 gpm for 2SGC-RQ 100 

Column 8 & 11 - [E1] - List of the monitor specific isotope detection efficiencies. A set of calculations is 
done for the 843-30 and the 843-30R detectors available for Unit 1 monitors (isotope efficiencies in units of 
cpm/uCi/ml). 

/ 
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Column 9 & 12 - The monitor count rate (CR) was calculated using: 

CR= L 

where: CR = monitor count rate attributed from each radionuclide in ncpm 

Ci = previously described 

5 

[Reference 2] 

E =detection efficiency for the appropriate monitor (cpm/uCi/cc)[References 6 and 7) 

FOR UNIT 2 ONLY: 

The Unit 2 monitor display value (DV) was calculated using: 

DV= CF11 L C; E; 
i 

CF11 = 5.61 E-9 uCi/ml/cpm; calculated in ERS-ATL-93-021: 

Ei = Previously described 

Ci = Previously described 

I 

[Reference 2] 

Application of Monitor Background: Because the liquid monitors do not have a background subtract feature, 
the indicated values are net values. Therefore, monitor background needs to be accounted for when 
changing the set points on a monitor. 

Column 13 - Dose Conversion Factors (DCF) for child thyroid taken from Regulatory Guide 1.109 
(Reference 9) in mrem/pCi ingested. 

Column 14 - Converted RG 1.109 DCFs into mrem/uCi. 

Col 14 = [Col 13 mrem I pCi* 1 E6 pCi/ uCi] 

Column 15 - Child Thyroid dose per hour from ingestion concentrations equal to 10 mrem TEDE. 
(Assumes water ingestion occurs over a 1 hour period.) 

Col 15 =[Col 14 mrem I uCi *Col 6 uCi I ml* 1400 ml I hr] 
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Conversion of Child Thyroid Dose to a GounrRate equal to 50 mtem CdhirilittedDose EquivalenHCDE): 

CR for 50 mrem COE (CThy) = CR for 10 mrem TEDE 

L CDEi I 50 mrem 
; 

RESULTS 

An EXCEL spreadsheet was generated to perform the alarm set point calculations. See Attachments 1 
through 3. 

Alarm Set Point Calculation Summary - Unit 1 
[all units in cpm] 

-

10 mrem TEDI: 50 mrem Child Thyroid Minimum Set Point Monitor Range 
·-·-·-

RM-lLW-104 843-30 1.81E+09 5.89E+08 5.89E+08 10to1E6 
··----········ ·-

RM-lLW-104 843-30R 2.09E+09 6.80E+08 6.80E+08 10 to 1E6 

RM-lLW-116 843-30 4.22E+09 1.38E+09 1.38E+09 10to1E6 
. ··-· 

RM-lLW-116 843-30R 4.87E+09 1.59E+09 1.59E+09 10to1E6 

Alarm Set Point Calculation Summary- Unit 2 
[all units in uCi/ml] 

TEDE Child Thyroid Minimum Set Point Display Range 
-··-···-··-··-

2SCG-RQ100 5.89E+OO 2.42E+OO 2.42E+OO 5.6E-8 to 5.6E-2 

I 

Readability/Range Discussion: 

As displayed in the tables above, all calculated set points are significantly greater (>4000%) than the range 
of the associated instrument. Generally when an over range EAL value occurs, it has been acceptable to 
choose a value of approximately 80% of the high range of the monitor. For example, 80% of 1 E6 = 8E5 
cpm. However, if this value would be employed as an EAL indication, an ALERT level would be declared 
significantly sooner than required for 1 O mrem TEDE and/or 50 mrem child thyroid dose. More specifically, 
even at the 95% range values, ALERT EAL indication would be declared at doses less than 0.1 mrem 
TEDE and less than 1 mrem child thyroid for all available radiation detectors at both units. These values 
are far below the required EAL thresholds of 10 mrem TEDE and 50 mrem thyroid, which, if employed, 
would cycle plant and industry resources unnecessarily. 
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NEI 99-01 recognizes that this Initiating Condition may result in a value beyond the display range of the 
monitor. Therefore, guidance states that if the calculated set point is greater than approximately 110% of 
the highest accurate monitor reading, then developers may choose not to include this monitor value as an 

, EAL indication and are instructed to identify an alternate EAL threshold. The only viable alternate 
methodology is a liquid isotopic sample analysis. Sampling methodology is covered under its own distinct 
EAL according to NEI 99-01 revision 6. Therefore, it is recommended that BVPS EALs do not contain a 
liquid effluent monitor threshold value that equates to 1 % of the PAG for an ALERT classification. 
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ATTACHMENTS 

1. (see page 8) Unit 1 Liquid Monitors Alert EAL Set Points for 843-30 Detectors 

2. (see page 9) Unit 1 Liquid Monitors Alert EAL Set Points for 843-30R Detectors 

3. (see page 10) Unit 2 Liquid Monitors Alert EAL Set Points 
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Attachment 1 - Unit 1 Liquid Monitors Alert EAL Set Points for 843-30 Detectors 

;unit 1 Liquid Monitors Alert EAL Set Points 
1843-30 Detectors 
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i1soto;iesindM1fo~llvlistedin tile ODCMb11tnotind11ded in lhe dose ulC1.1!iticin a1e Br-BS (lTlshalf·llfej, Rh-l~j29.9s half-Ii le. As.1hort lived 
\di11ghtc~ of longer liv!dparenl~, produ~fon & int.Jkelirritsare included with lht pare~tvalu~. ~caus~ of the shore h.llf life, the- inili,l lndi".'idu~I 
f(JllntiU!!s ire mu med to be :n~ignl!lc.i:nt · 

:&a-Ulm andCs-131 lsolopei areilsn hdMc!ua!ly li.>ted 1n the ODCM H~wem, 6.l·l37m {2.55min half life~ wi:I ccntr100le to the ro~nmtl a:die 
'mortltor, butw~I be dttirtd by ltlf!' tirnt itread11n Mdland Waterlntake. All S.·l37mdaugh!erisotcpe; that an inih'i<lJa! is exposed In art 
:Jneu~d in lht C1-l37do>e fa:.1M. Therefore, Ba·l37mlsinc!ud~d In tobl co uni raw, btJt not OOse afcu!a!iom. 

!Assume$ doU1dl'inilnR ~'ll\l!r :Otal:e oa:~Ni~ 1.ho~rp,riod at Midland water' intake-. 
i•,:fow nte~ from lJHXlC-2.-01 

Source T~nn fer (RM- llW-1C4 and RM-UW-11.6) from l/2-00C-201 {510iie a~d Webster Calculation Pada&e UR(B)· 160) 

,:oelectlon Effidenq for !.~M-1LW-1111and R~uW.uq from J/"t-ODC-2 Dl(Cilwl1do.1 Pdtkage ERS-SFl-'12.·039) 

{ 
'As5llmpt1ons-

·0osecalculatio.1isforone001.:rexposLre. Referenc,~'indailynterintakelnonehour, 
:rntake C(l[l(:t!nlr.;dM isC01ltul~ted11slng CTblowdown bwrote-!default 15(D)o7800gpm) prior tD the 1h-erwlth OOCMou\fiiU J.id rNtr !ilution ?f!orto ln~ke. 

'"'""'3'1001/15' 

LW·Willnd1lutedconc 
UCJ/ml 
UJE·lll 

wrn 
148E-t>l 
7.69&02 
UEt06 

Lrn'.--01 

z..19E"'{I) 

130£·.02 

l3lf.~J 

2l2E·D3 

2SOE·l)I 
6.M-03 

l.6%02 

l02E·03 

&nE-OI 

&06E.()I 

5.2SE--03 

6.8SE·05 

4.72E-03 

4.82£-03 
l:ffiE-03 

lOlE.00 

lOlf.oo 
ll5E-03 

9.21iE·ot 

llSE-03 

2~&-03 

:!41E-Ol 

Z.SOE-02. 

102E·Dl 

6.21£-02 
lllE-02 

l48E·02 

211E·03 
L48fi{)l 

198E·Ol 

4.54£·01 

11<E.OO 
1.41E-03 

<2fl.OO 
l98f·Ol 

8.(4£-01 

l.OfiJOO 

187800 

H12[-~ 

102[-02 

<t.nt-_ru 
l.59~-04 

2.%&03 

2.50£·03 
2..%E·D3 

'"""" 

OOCMrivio:rd1/ubon bctor= 

Ul/U2CambnedCTBD!gpm): 

OisdiargtRat"'(&P·"!11= 
Diutiar ellalelcpml: 

DOICTION 

EFAOENtY 

!'amluCi/mll 

'"'"" 8.59Et07 

Qo:l.00 

9.l7E+o7 
11aerna 
1.73Et<l8 
('78-01 

QOOE.00 

l¥f..{)6 
9.?.iE-+-07 
6.19fl06 

aca.oo 
QOOE.00 

""'""' O.C.U:tOO 
a!lafl-07 

2fOO-OI 
OllJl';oo 

!.Ql~7 

&64Ei()7 

li97E+-07 
284Et-07 

a~El-t-07 

9.S<ffD7 

Oo:ltOO 

QOIJ't06 

183Ef{6 

4.0'.lEtOt 

13'&06 

<01H06 

l12E+-07 

!C~ff!ffi 

182Eta 
lll'.lt<Ja 

lllHOB 
lli'f-1(¢ 

266Eflll! 
9.!l(E+{l7 

2.70Et08 
19900! 
119008 
l.St't;-0! 

LO!E<ll7 
&.OlE--07 
4.31E;-0) 
2C«;()S 

>07"07 
7.l1Efll1 

1068-07 
11)1~ 

ZlSEtOO 
O.c«:-IOO 

<~<<b.isedon~rnremCl;h »» 

100 
l!SOO 

31 

15 

lOmremTIDE 

~W-115 

cpm 
l.41[!06 

2.47E+OG 

""'"" 7.G!i~ 

piC(tQS 

12CE..a7 

""""' . ...., 
l.l.'B-03 

>J<M 

'"'"" WIE+Ol 

~llll'+Ol 

""'""' ""'"" 7.2<1~ 

117 .. 03 ,,...., ·­<,lfB<l5 
8.l!l.+OC 
l.&5E"'7 

9.13E4{J1 

2:9SEtOS 
0,(Kli{)J ..... 
4.2/l-tO'Z 

9.!5E~ 

USE.f04 

"lCft<!~ 
•"""5 
11f?006 
ll!E"6 

'"'"" L6lll-09 

<61!"7 

1.21£.WS 
lEJE+oS 
11X{o06 

t4'E!ll8 .,_ 
l3U:tll8 

2-
l.31£ ... 

U!E<-05 

>ll4E .. 

ll~\05 

18CE"4 

3.J.I~ 

l60E-Ol 

6.67Et03. . ...., .,,,, .. 
'"'"" 

RG11D9ChildlhJ'roid ~UOOChlld 

OCF lhyroid~ 

mrtm/pO in~sted rnrem/uCl Ingested 
4.94E-~ 4.94E-OJ 

~20E--OG 33lHID 
6.nE·06 6.91.Et{[) 

1261-0J 3.~1 

l57E-05 l...\?E+-01 

g,SGE-08 9.S6E-02 
G.50£·04 ;..,,.., 

s.12E-OS s.m+ro 
6.35&08 6.lSE-02 
S.llE-03 5.12Et<J3 

6.SlE-oti 6.5~ 

6.8~-05 6.82ft01 
13"~3 13"+-0l 

119E--05 .l75Eflll 

8 

!J.llE-07 

LIDE-01 

1.58h01 

1"""1 
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Attachment 2 - Unit 1 Liquid Monitors Alert EAL Set Points for 843-30R Detectors 

iUnit 1 Liquid Monitors Alert EAL Set P~ints ___ . ----~:;:~,~!~~;·-·---
;843-30R Detectors Adl!ltwateriritake= 

Chlldwateri111ake= 
BlE+05 ml 
5.lDEdlS ml 

!lli£illl! 
Cr·Sl 
..... ,,, 
lo-SI 

Fe·59 
(o.58 

Co·W 
ln·fil 

N~2l9 

Bl.SJ.· 
,,.go 
61·~ 

ilb-8' 
~-8' 

~-90 

y.90 

Y1lm 
Y-91 

Y-9:\ 

1r·% 
Nb·9S 
Sr-9l .... ,, 

Tc·!l9m 
IOJ.!Jll 

RiHD'.i 
Rh-l03m 

T11-1ZSm 
Te-1l7m 

To-221 

Te-129m 

Te·12l 
1·130 

Te·l31m 
Te·l31 
l·lll 

Te·lll 

1·132 
1-133 
H34 

Cs-l34 
1·1lS 
Cs·BO 

.Cs·l31 

5a-B7m 

"'"' l.1·140 
Cl!·l41 

Ce·143 
0:·144 
Pr-143 
Pr·144 
1'3 

-~ 
ANNIJAUELEASE lOCFR:O 

stochasticAUg 

{g.l ua 
UJE-03 4.E~ 

31_CE-01 ~E~ 

t~-03 !i.E..-01 
IUJE-04 8.E+-02 

l«JE~2 1H-Ol 
200<03 Hl<ll 
mm 4.EtC2 
l40f.ll4. 2.Hfil 

''™" ).81» 
~.50H6 lft-Ol 

~lD[·~ 

7.SV~ 'i[t:fil 

2.9CIE-0$ S.E+m 
UQf-05 4..£+01 

9.4()£-06 S.Ei-02 

8.70£-06 lE+-OS 
S.JCfi.6 5.fi-02 

14Cfil1 lE-1~3 

S.10f-05 lE+OO 
5.10!-(i; 2E<ffi 

l.ll-OS 2E~. 

llll-02 1003 

l~·!l2 

UO&l!l 

l.OOt·l!l 
3.40f-O'j 

250E-05 
2.00E-01 

210E-01 

llOC-03 

6.i'Of·M 

l.lOE-01 
1((JE.l)I. 

lOOH6 
1.00(-lll 

. ~l>E·IB 
4.90£..0l 

4.00E·ln 

<00!-05 

4.60E-02 

H'.IE-03 
890E-Ol 
BOC:·02 

llOl'-02 
ll!l!-01 

l.JOHA 

~WE-0$ 

2.80Hii 

3.20&1!1 

Z70Hh 
120&05 
S.Sll<-02 

.,... 
l.fl<ll 
Ht02 
wa; 
1El03 

.6.EtO:! 
7.(-1(1] 

5.E<-02 

""" 1.E<Ol 

6E!Ol 
6.80.l 

9.!<-01 

H!Ol 
9.fl<ll 

5.E+OZ 

l&OI 
1.Eiill 

1Eoru 
4.E+O'l 

WOl 
lt.-Ol 
.i!Ol 

&t<-Ol 

1.E~ 
Ht03 

lHO'­
t[+OJ 

4.&01 .,... 

=t22a.Jr3•200Jt3.5• 
!ntakeforlO MidiH1dlntakecoru- lW·l.04undiluted 

TEDE 

161'1-0l 

7.75£~2 

8.8%+02 
5.19[+{l3 

7.~ 

2<11€><>! 
i!6Eif.6 

illl'<Ol 
179E-+OO 

4.17E+OO 
a~ 

7.st'E-+-02 

2.<JOC-+OJ 

l.38E+<B 

9.41'.f+!ll 

4.3:Sf·Ol 
<JIE+-02 
.~70C+oo 

2.5SE-lil2 
l_lll-02 

l25E<-Ol 

5.SCf<OI 

mremTEVf 

uO 
264£« 

6191-<6 

3,131-0I 
168'-04 

l~fOl 

4"1·1)\ 

5..16Hl3 
2.M[.05 

s.01rns 
5.IJ7Hl6 

5.J&-07 

lllE.f.E 
589E.f.E 
rnt-06 
L9,1Hl6 

LnE-06 

116£..f?S 
J.~OJ 

J.ME-05 
1.06E·05 

l&4E·06 

Hlt·03 
fi.8Eb{l2 2.23E·03 

&sct:-Hll 6.90E-Qi 

l51l"tt>2. 2.03E-<16 
3.95£.-01 6.9:'Jf"..(1i 

l25Et02 5.07(-06 

2UEt03 S.2llE·05 
l9:f+-02 5.48E-OS 

llCEt-Ool 2.23i-C4 
112b02 l.3GH4 
ti.lll-tm. 24-+E·OS 

lllE-+-03 3.~E-!S 

2.5C8-0l 6.00£.f..6 

8.&9El06 i25E-Gi 

3.07E:~ a.m.04 

lnEt-03 9.9SE--04. 
<OC£"'5 am03 
ll3E<-Ol l6lf(!; 

l29C--I06 9.34E·03 

7.17£+03 8'RE-OI 
111£..0S L81E·Ol 
l&t06 •70[-03 

6.29E-Ol 
9.17E+02 223£.C5 

917Ei02 i::!JE.tb 

J.mt0.2 104E·C5 

l"'<-01 S.61f07 
'!JE«ll 6.IOHl6 
13.'5£-1(12 S.43E·CE 
ilOOE-+00 6.50£-0'i 
144£'1-07 1t2f+02 

fo1toorir1tlkP 

uCt/m! 
132£:·07 

llSE-08 

l62E-07 

84lE-<ll 

Ull-06 

20ll-<l7 
273E-00 
14./!-CS 

1.54E·ffi 

254£-rJ.J 

274&10 

1.6lf..l'.9 

'-9S!·!B 
111£·00 
9.55E·W 
&141-10 
S."1!-00 
7 .. ~21-11 

S.18f~ 

5.2BE-OJ 
H2E-Ol 
ll2E·C6 
112&06 

l45E09 
lQlE-09 

l45Hl9 
2.S4E·Q!I 

2.Mf·OO 
}.14£.(1!, 

ll2f·07 

6.&l'-08 
llll·OO 
16lf-OS 
l!M--09 
162£-0S 
UiE-07 
UBf-07 

4.00:-06 
8.l2f·09 

U1E·06 
4.l7E.07 
~GIE-97 

l35HJ6 

115E-lli 

~1~-08 
112E·08 

l.lB&Ol 
284E-!O 
ll5t·09 
Z74E·09 
31.SE-09 
5..5Sf·IJ2 

'"' 11Ci/mJ 
5.liiE-02 

1.23E-02 
6J5£-02 

3~E-1n 

~SfiE-01 

7.94E·02 
107f+oo 

S.SOE-03 
9.92E-OJ 
9.92£-01 

LOlt-Oi 

2.98!:{13 

115i{l2 

07£-01 

3.73E·04 
3.45[..()4 

2.26E-01 

<!4t--OS 

ZOl!-03 
Z06E-Ol 
S.16E-Ot 

4.37£-01 
4.m-01 

135£-01 

3.97£41 

1;;!-0l 

99ll·I)\ 
l.0'.E-02 

101£..Gl 

4.!lt-07 

l.66E-02 
<M-03 
6.~E03 

WE-03 
6J5Et00 

1.71£-0l 

ll)Sf-01 
159[-l{J) 

lt~--03 

1Jl3El{ll 

UIE-m 
1S3E..1Jl 
1.31Et<O 

llltllXJ 
4.l1E-03 
437£-03 

2.IDE-03 

lllE-04 

127£-03 

1.0ll-03 

1nc-01 

rnooi 

omrnoN 

EFFIOENCV 

~ 
124007 
lOlE.00 
O.OCC.:00 
104Etffi 

L06E"'8 
l94Eill8 
5.02Ei07 

001<-00 
l48EI06 
31~<-08 

"11E<06 
O.IX!t+OO 

9.84E..a3 

0.00800 
0.00£~ 

LOJE,{)8 

!53f+05 
QOC£j()) 

106£-!()8 

L06Et0a 
&13E..07 

14llt0a 
111Hil3 
Ll3£iCS 

aox.oo 
OOOE>OO 

"''"" l6ll<07 
14"'°6 

lllE<-05 

l~-1()7 

2.6.5H08 

USfl-06 

L11Etn8 

ll!Et08 

l~tOO 

ll8Et08 

11?£+ffi 
lliB<ll 

2.4~+ffi 

i.47E+oo 
rnHJS 
9.ll+-01 
9.85E+-07 

4.78£+-07 

2llEl03 
6.2tl:t07 

7.B~t07 

1~7 

OOOE>OO 

2.32E~ 

OOOE-Ol 

Tota!= 5.50f+02 4~1£+-01 CRincpni • 
CRincpm: 

'.luitopes indMd1.1illylilt~dln lfR Oro.4bulnotincludedinthe d()Secakulationart Br·S5 (172:i ffiff.lfe), f\t1-l(X)(J9.93 half-tile. As1hoT1 lrnd 
ld.~uchtt>rs oflotiterll~ed pare Ms, production& intake Umib are iocludtdwithttie parent valuts. Beca"se of the shm half life, tlie initial individual 
iql.lin!itie~a.fl! 1~um~dm he ins1gnitkallt 

;sa.mmand Cs-l31 l54lopcsaNil~11 indMdu.ally !istedin tht ODCM However, Ba-l37m(2.5S minh31f life) will wntrilwte to the wuntrate al the 

'.monitor, tJutwlll bt dwyrd bylhe limE itreicheS PlidlandWaterlntake. All Ba-Wm d31Jghter Jsotope5 tf!at if1 indNidual is eJpQS~ le are 
;indudedintl.e CS·137 de~ factcrt. The111Jore, Ba· 137mis inclu&dinWt-11roontrale, but not dosecakul~tiom. 

;Assumes daily drinki~gwati:r iota~· oo:c_urs in 1hour ~riod.at Mid!andwarer int.ike. 

r~rate5fro.:nll2·~·2.01 
~Suurce Term for {RM-UW-!043'14 RM-lLW·116) from l/2-00C-201 (Stone and Web~tert.afa1Lation Package URlBf-1001 
·0c1ecti110 Efficiency !or (AM·llW·lf>l.and IUIHL'lf llE) from l/2·0DC·201 [Cdladation Pcdagt ERS·Sfl·9l-019) 

'.Assumption~-
'.Dosetdltul1ti11.1ii !oronehoomposure. llefen!nc~Milndailywate1lntakelnonell:lur. 

ICRP23tctaldally Iii 1.109DailyfmlJ= 'AOOuai"mi"'OOCMsrtespe~mcm!li~geffectof 
lmQ /l6S2ld¥ ll<~sdiaigema"'" 

lOmremlEDE 

lW-la( 

"'·" 6,40E"'5 

L2'E;tl; 
O.!XI+OO 

"''"" S""'7 
Ll41+D7 

B•El07 
•<U<OO 
L<JE.m 
l14EW5 
l.19E"'2 
().Olf<OO 

J.EE..m 

O.OOE..00 

o.r«..w 
3.~.o.1 

>721«12 
O.OOE+OO 

USEif.6 

"'''"" 4'0Ei04 

6.~6E+:IJ .. _ 
lSlE<-05 
OJX(>OO 

G.ooE<OO 

2J8E.,, 
l.61(tf.tS 

159(<04 

4i-
4"1Ei05 

l~ 

7.30E"1l 

l.32E"'5 
7.4*-tal 

2.07&01 
aJS&!ll 

l.84E<'8 

101£"'5 ·-1.51Et<1 

LllMl 
122&('6 

12100! 

'·"""" 9.6!)£tQ!i 

Lll<HlS 

8.7SEW3 

L7ll<OI 
ll.00£1('() 

J..9:5Ef{]l , ... .., ,,_ 
6!0E10l 

'llllnl'l'l00)/15' 

LW·ll6t1odilut!dC011C 

t1Ci/rrJ 
1.2(]£-01 

2.B7E.OZ 

1.48£·01 
7.65E·Ol 
L!(OO) 

LBSE-01 

L4'lE>OO 

Ll<JE·o.i 
232.£·03 

2""°3 
2.!iCl-IJ.\ 

6.95&03 

269E-02 
102E·03 
l7lE·04 
-8.06[.(}J 

S.lllf-03 
68SE-05 

4.72.t-IJJ 
4.82[-03 

L20f-03 
1.0lf+OO 

102E+OO 

!lSE-03 
9.26E-L\I. 

115[-03 

2.?2£-03 

241£·02 

:>.SOE-02 
LOlt-Ol 

•21E-02 
111E..m 
141E·Ol 
2.7i!E·03 

148fi-Ol 

l!J.!!E.01 

454£-01 

"""" JAJE--03 

4.26EtCO 

~!llE·lll 

8.24E·Ol 

lOlil-00 

2SJE+OJ 
l02E-02 
1.02E·Ol 

4.72f:·OJ 
2.~%-04 

l96f-01 

25((..0.J 

2.96E-Ol 

5.091<-04 

OOCMrivetdaut:ioofactor= 
Ul/U2CofnlilniedCTEO(i?m)• 

Clschorgef.Jte(.;:pm)"­
~s~r:!l"F.lter~ml: 

OCTfCTIOH 

EFf(IENtY 

~ 
124f"7 

lOS(i\ll 

OOC!!OO 

L04E"'8 

tll'l"'8 

l.94£•ca 
S.Glfl-07 

OOC£>00 
148E+Ob 

3._16£~ 

<lll<-06 

QC((~ 
9.84£+(1] 

000£>00 
nOCftCO 
101f:-1{18 

2.53E+OS 

O!Xf>OO 
lO!l100 

106!<-09 
&lJE-+-07 

141&08 
U!B-08 
113Etm 
Olllt<ll 

a00<t00 

'.4«1(5 
l62E<-01 
14" ... 

l.11Et-05 

169£+01 

2651:"'8 

tJSEt06 
tll&08 

1llf<Oi 
l2H8 
3"""8 
lllf"'8 

HIE'°' 
Wf"'3 
t47E-<m 
119£,(JS 

Uii-07 

9.&SE.j(j1 

4.?aE-!07 

222Et08 
6,L(lt(l7 

7.~~i07 

13:li+o7 
•<KE<OO 
Blft06 
0.(l('fOO 

<<~<~do~SOmremCth »» 

~Jr:take coocer.tr.iUonisakulated w.lng CTblcwOOWtl How rat:E {dttanll JSOCOr7IDls~m) !1t"lor 1atl1e riverwi:h OOCM~thllandriverd11ution prJorto inti kc. 

200 

""" !S 

lS 

lDmremTEDE 

1W·ll6 

'"" 149£'°6 

3.0lftl6 

~~ 

·~ 131E+Oa 

3.>E+al 

LlSE"" 
oirooo 

3AlE"'3 
737EiQ! 

1611<-0! 

Mlf+ol 
26'("'2 

Oa<l+ol 

Ootl<OO 

<6"E<-04 
1>("3 

OOOE;!ll 

~(llfiGS 

S.lJE;GS .,,... 
L440l-OIJ 
LIJ: .. 

3.lli&-05 

o.~ 
.. 1.., 
S.Sll<-02 
19(1.05 

17\'E+OI 
1'3!<04 
li'.15E-t00 
29l!t06 

L71I"'4 

108!"'5 
L75EiO!I 

4.8l£1-07 

l4lE'°8 

41'1'°8_ 

2.3!£'°6 
t~ 

S.8!il+07 

'"'""' ,...,. 
'"""" 4'711-05 
2.-..,; 

l~~ ,_ 
40lE+-04 ....... ·­...... 
48-

15'1'«19 

RGl.l()IJChildtkyroit llGllll!JC~ild 

DCf t/iyroidOCf 
mrem/?O ingl!'!iled ITlf!m/uCi ~eited 

4.94E·C9 4~Hl3 

nJMl 

6;9lt-+-Ol 

l~E·OJ. 

1sn.m 
9:51i&01 
•lll+al 

5.µEtro 
63$£·-0~ 

S.72E"'3 

.6.Slf+<D 

6.82E+Ol 

l.~~. 
L!:JF+m 

2.03£.-01 

cthyCDE 

UIE·07 
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Attachment 3 - Unit 2 Liquid Monitors Alert EAL Set Points 
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