
AECL EACL 
142 
La gestion de l'eau au Québec 

AECL-MISC-362-98 (Vol. 2) 

1998 Annual Report of Radiological Monitoring 
Results for the Chalk River and Whiteshell 
Laboratories Sites 
Volume 2 - Effluent Monitoring 

T.A. Niemi, N. Soonawala 

1999 March 

SURF132.1 

AUD6212-07-00 



_______ AE_C_L_E_A_C_L_ 
AECL-MISC-362-98, Vol. 2 

1998 ANNUAL REPORT OF RADIOLOGICAL MONITORING RESULTS 
FOR THE CHALK RIVER AND WHITESHELL LABORATORIES SITES 

Prepared by 

Prepar.ct by 

Reviewed by 

Approved by 

• 

VOLUME 2 - EFFLUENT MONITORING 

Site Environmental Officer, CAL 
Safety and Aadiological Protection 

41 . .c.~ -----__,;;.......;~;...._-- --·-·-- --N. Soonawala 
Site EnvironmentaJ Officer, WL 

Licensing and Radiation Proteclion 

/ A.O. G(aham 
AECL Environmental Protection Program Manager 

Safety and Aadiological Protection 

::Lambert L 7 
~L Environmental Protection Program Authority 

Safety and Aadiological Protection 

f? _o .s?. ? c' 
Date 

OatA 

;qff·é3- 3t 
i 

• Date 

/ 9 9' 9 l'?a.-,,../4 
Date 



• 

• 

AECL EACL 

AECL-MISC-362-98, (Vol. 2) 

1998 ANNUAL REPORT OF RADIOLOGICAL MONITORING RESULTS 
FOR THE CHALK RIVER AND \VHITESHELL LABORATORIES SITES 

VOLUME 2 ·· EFFLUENT MONITORING 

T.A. Niemi, N. Soonawala 

1999 March 



• 

• 

• 

AECL-MISC-362-98, Vol. 2 

1998 ANNUAL REPORT OF RADIOLOGICAL MONITORING RESULTS 
FOR THE CHALK RIVER AND WHITESHELL LABORATORIES SITES 

VOLUME 2 - EFFLUENT MONITORING 

by 

T.A. Niemi, Safety and Radiological Protection 
Environmental Protection Section, CAL 

and 
N. Soonawala, Licensing and Radiation Protection, WL 

~999 March 



• 

• 

• 

AECL-MISC-362-98, Vol. 2 

1998 ANNUAL REPORT OF RADIOLOGICAL MONITORING RESULTS 
FOR THE CHALK RIVER AND WHITESHELL LABORATORIES SITES 

VOLUME 2 - EFFLUENT MONITORING 

by 

T.A. Niemi, Safety and Radiological Protection, CRL 
and 

N. Soonawala, Licensing and Radiation Protection, WL 

ABSTRACT 
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1998 ANNUAL REPORT OF RAOIOLOGICAL MONITORING RESULTS 
FOR THE CHALK RIVER AND WHlTESHELL LABORATORlES SITES 

VOLUME 2 - EFFLUENT MONITORING 

INTRODUCTION 

Purpose and Scope 

This report summarizes radioactive effluent releases from AECL's Chalk River Laboratories (CAL) Site located on the 
Ottawa River near Chalk River, Ontario and from AECL's Whiteshell Laboratories (WL) Site located on the Winnipeg River 
near Pinawa, Manitoba. These laboratories operate under the terms of the Nuclear Research and Test Establishment 
Licences granted by the Atomic Energy Control Board (AECB) {1, 2). 

The CRL and WL licences require that AECL submits to the AECB an annual report for each calendar year summarizing 
the results of monitoring of radiation exposures to personnel at the sites, the results of monitoring of radioactive materials 
in airborne and liquid effluents from the sites, and the results of environmental monitoring at and around the sites. AECL 
reports the monitoring results in the "Annual Report of Radiological Monitoring Results for the Chalk River Laboratories 
and Whiteshell Laboratories Sites", AECL-MISC-362. AECL-MISC-362 is in three Volumes. This report, Volume 2 of 
AECL-MISC-362, addresses the licence requirement regarding airbome and liquid effluent monitoring, for CAL and WL 
sites for the calendar year 1998. Results of personnel dose monitoring and environmental monitoring are in Volumes 1 
and 3 of AECL-MISC-362. 

This report reviews and summarizes radioactive effluent releases from the CRL and WL sites as a whole, comparing the 
data with the Derived Release Limit (DRL1

) (see Section 2.1) values for members of the public outside the site boundaries. 
e Annual Safety Reports for individual facilities contain more detailed facility-specific information in relation to the ORLs. 
s report does not cover results of effluent monitoring for operational control purposes within individual facilities. 

1.2 Facilities and Operations at CRL and WL 

AECL's CRL and WL sites are broad-based installations for nuclear research, development and demonstration, and 
operate a variety of nuclear facilities. Appendix A of the respective Nuclear Research and Test Establishment Licence lists 
the main nuclear facilities at each site. ln addition, there is a variety of smaller research, development and analytical 
laboratories at both CRL and WL. The major operating facilities listed in the CRL licence are the NRU Aesearch Reactor, 
the Molybdenum-99 Production Facility, the Waste Management Areas, the Universal Cells, and the Fuels and Materials 
Cells (FMC). The major operating facilities listed at the WL licence are the WL Shielded Facilities that include the Hot Cell 
Facility and the lmmobilized Fuel Test Facility, and the Waste Management Area. 

1.3 Performance Summary 

Ali emissions of radioactive material from both CRL and WL in 1998 were well below regulatory limits, and very small 
iractions of applicable DRLs [3, 7, 8, 9]. 

Average weekly CRL airborne emissions of all radioactive materials from all monitored sources represented in total 2.8% 
.)f the DRL 1, a slight decrease from 1997. The decrease was mainly due to somewhat decreased argon-41 emissions 
rom the NRU/NRX reactor stack that, however, remained the most significant airborne·radioactive releases from the CRL. 

;;ite, averagfng 2.4% of the DRL. 

fhe sum of all monthly liquid effluent releases from CRL averaged 0.22% of the DRL, being slightly higher than in 1997. 
f he Process Sewer remained the dominant source of liquid releases averaging 0.14% of the DRL, a slight decrease 
;ompared with 1997. Though somewhat decreased compared with 1997, phosphorus-32 from the NAU continued to be 

most significant radionuclide in the Process Sewer releases, averaging 0.066% DRL. The second most significant 
de continued to be caesium-137 that averaged 0.046% of the DRL, a slight increase compared with 1997. 

Unless otherwise stated in text, DRL for CRL in this report refers to the DRL ln effect as of 1998 November 01 (3). 
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The total air emissions from the WL site during 1998 averaged 0.0015% of the DRL. This was an increase compared with • 
1997, though the releases continued to be very low, as has been the case during the past several years. lodine·131 from 
the lmmobilized Fuel Test Facility continued to be the nuclide showing the highest release as percentage of DRL, 
averaging 0.0013% of the DRL which is a very small quantity. 

Radioactivity in the WL liquid releases was somewhat lower than in recent years. The sum of the average monthly 
releases of all monitored parameters was about 0.01% of the DRL. Caesium-137 continued to be the most abundant 
isotope emitted by any Jiquid effluent stream, averaging 0.0027% DRL. ln 1998, caesium-137 was not detected in the 
sewage lagoon Effluent. 

2. 

2.1 

EFFLUENT MONITORING AT CRL AND WL 

Site Effluent Verificalion Monitoring Programs 

AECL maintains comprehensive Site Effluent Verification Monitoring Programs for CAL and WL sites to ensure that 
radiation exposures as a result of any releases of radioactive material in site effluents remain well below the annual dose 
limits specifièd in the Atomic Energy Control (AEC) Regulations, and as low as reasonably achievable, economic and 
social factors being taken into account (ALARA). The primary objectives of the Site Effluent Verification Monitoring 
Programs are: 

• 
• 
• 

• 

to verify compliance with regulatory emission limits and conformance with AECL's internai emission levets and 
guidelines, 
to provide a quantitative record of radioactive emissions to the environment that will permit assessment of 
potential radiological impacts on people and the environment as result of site operations, 
to provide independent verification of site and facility operational performance with respect to radioactive 
emlssions, and 
to provide warning of abnormal emissions that may require investigation or corrective action . 

The Site Effluent Verification Monitoring Programs operate under the direction of AECL's Environmental Protection 
Program, as described in the AECL Environmental Protection Program Manual, RC·2000-021 [4}. Monitoring is conducted 
by groups independent of the direct line management of the CRL and WL facilities. 

Monitoring locations on airborne and liquid effluent streams are representative of the final discharge to the off-site 
environment, and may include the combined discharge from a number of facilities. Where necessary, additional 
monitoring points are maintained at upstream locations as an aid in identifying the specific sources of emissions. 
Sampling system design ensures that samples are representative of the total content of the stream at that location. 

Appendices E and F show maps of the effluent monitoring locations/effluent streams at CRL and WL, respectively. 

Effluent streams are monitored for ail radionuclides or groups of radionuclides that are known to be or, are likely to be, 
present in the effluent, and that are likely to be a significant component of emissions via the monitored effluent stream, 
expressed as a percentage of applicable Derived Release Limits (DRLs - see below). Monitoring is conducted either by 
direct measurement or by sampling and analysis. ln many cases, gross measurement parameters (for example, gross 
beta particulates) are monitored and reported rather than specific radionuclides, provided that, either the relative 
composition of radionuclides indicated by the gross parameter is not likely to vary significantly, or the that total emissions 
of the gross parameter is very small relative to the DRls. For purposes of comparison with DRLs, the gross parameter is 
either assumed to consist solely of the most restrictive radionuclide, based on DRL value and, that is likely to be present in 
measurable quantities or, is assumed to be the radionuclide(s) known to be present as a result of periodic characterization 
of the effluent using other methods (for example, gamma spectrometry to identify individual gamma emîtters, or chemical 
extraction and analysis of individual beta emitting radionuclides, such as strontium-90). 

The significance of measured radioactive materials in airborne and liquid effluents is assessed, in this report, by 
comparison with DRLs that relate the releases to the potential radiation dose to the identified, most heavily exposed 
groups of people (this is, critical groups). DRLs are the upper limits for releases of radionuclides in airborne or liquid 
effluents from a facility or site, calculated in accordance with the principles and methodology in the National Standard of 
Canada, CAN/CSA-N.288.1 [5]. DRLs for CAL and WL are approved by the AECB, and specified in the CRL and WL 
Nuclear Research and Test Establishment Licenses [1, 2]. The DRL for a particular radionuclide is derived from the 

• 
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ulatory limits for members of the public (currently, the effective whole body dose-equivalent of 5 mSv in a year2 and 
icable organ dose limits) as specilied in the Atomic Energy Control Regulations. Analytica1 models of ail significant 

rronmenta1 pathways to an individual in the critical group are used in the calculation. DRLs for CRL and WL have been 
calculated for a large number (65 to 75) of radionuclides, many of which are currently not detected, or specifically 
monitored, in site effluents. The intention is to establish, via RDL calculation, which of the nuclides may or may not be 
significant dose contributors (even in low quantitles) and, thus aid in determining which nuclides warrant inclusion in the 
monitoring program and, in interpreting monitoring results. 

The intention of the DRL is to establish a release limit such that compliance with it will give reasonable assurance that the 
annual regulatory dose limits for members of the public are not exceeded. ln accordance with the standard N288.1 [5} 
weekly ORLs are calculated and app1ied for airbome effluents and monthly DRLs for liquid effluents. For multiple effluents 
and radionuclides at a site, veritying that the weighted sum of all releases as a percentage of the respective DAL is Jess 
than 100% provides a reasonable assurance that the annual dose limits have not been exceeded. This is a conservative 
approach since the critical group may differ for different release paths and radionuclides. 

Site specific DRLs for WL are contained in references [7) and [8). For CAL, the DRLs contained in reference [9), cited in 
previous years' editions of this effluent monitoring report, remained in effect until the end of October 1998. A new set of 
DRLs contained in reference [3], updating and supercedlng the previous DRL mode! and methodology, came into effect on 
1999 November 01, with the issuing of the renewed CAL Nuclear Research and Test Establishment Licence [1 ). The new 
DRL values CAL incorporate various subsequent advances in environmental transfer modeling and dose conversion 
factors, based on, for example, the 1990 recommandations by the International Commission on Aadiological Protection 
(ICRP) [6]. 

ln the body of this report, to facilitate trending, all radioactive releases are compared with DRLs that are based on dose to 
the most heavtly exposed members of the public outside the site boundaries. For CAL, the comparison has been made 
with the new DRLs [3]. To demonstrate compliance throughout the year for CAL, Figures 1 to 4 and Appendices A and B 
also present comparisons with the DRLs that were in effect prier to 1998 November 01 {9]. Since the DRL reports (7, 8, 

contain, for airborne emissions from some facilities at both CAL and WL, more restrictive ORL values based on 
ential dose to on-site workers (excluding facility operating staff), the Appendices of this report provide detailed weekly 

ata in comparison with both the "boundary" DRL values and with the most restrictive DRL values whether on- or off-site, 
where they exist. 

3. 

3.1 

3.1.1 

RADIOACTIVITY IN EFFLUENTS FROM ÇHALK RIVER LABORATORIES 

CRL Airborne Effluents 

Sources of Effluents 

The major sources of airborne radioactive effluents from CAL are the NRU/NAX reactor stack that exhausts ventilation 
and cooling air from the NRU and NRX Research Reactors, the 61 metre stack that exhausts the Molybdenum-99 
Production Facility (building 206), secondary roof vents exhausting various rooms within the NAU, and the roof vents of the 
Universal Cells (building 234), Fuels and Materials Cells (building 375), and the Heavy Water Upgrading Plant 
(building 210). Other monitored sources of airborne radioactive effluents are the roof vents of the Waste Treatment 
Centre (building 570), the Nuclear Fuel Fabrication Facilities {buildings 405 and 429A), the Hot Cells, the Tritium 
Laboratory and various other radioisotope laboratories in building 250, the NAX reactor facility that continued to be under 
decommissioning, the Decontamination Centre (building 46"8), the Filter T esting Laboratory in building 430, and various 
radioisotope laboratories in building 107. 

3.1.2 Monitoring Program 

ln 1998, the CAL Air Effluent Verification Monitoring Program covered routine monitoring of argon-41and fission product 
noble gases, carbon-14, tritium oxide (HTO), elemental tritium (HT), iodine-131, iodine-125, alpha particulates and beta 
articulates. Selection of the monitored parameters was based on the significance of the potential for radiation dose to 

mbers of the public from CRL's operations. 

The Atomic Energy Contrai Board has proposed to reduce the public dose limil to 1 mSv in a year, in Mne wilh the 1990 recommendalions by the 
International Commîssion on Rad1olog1cal Protection (ICRP) (6). At the time when the reduced dose timil cornes inlo affect, AECL DRL values wil1 
reflect the change. 
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Sampling of air effluent streams is continuous, through sample probes in the ventilation ducts or stacks downstream of any • 
final filters or fans.3 The potentially contaminated air passes through different filters or impingers depending on the 
radionuclides being monitored. The filters or impinger fluids are collected and replaced at specified frequencies, al a 
minimum weekly, and transferred to CRL analytical laboratories for analysis. 

ln 1998, the NRU/NRX reactor stack emissions continued to be monitored at two stations: in building 163 downstream of 
exhaust filtration systems, about one kilometre upstream of the stack itsetf, and in building 109 at the base of the stack. 
The sampling station in building 109 supplemented the station in building 163. Effluent samples from both stations were 
analyzed throughout 1998. 

For most of the CAL air effluent streams, the stack or roof vent flow data required to calculate emissions is an assumed 
flow value, generally the nominal maximum design flow. This tends to slightly overestimate the actual release. Velocity 
profile measurements are conducted periodically to delermine the actual exhaust flow rates, to confirm that the assumed 
flows are rep;esentative. 

Monitoring of tritium in air effluents is by sJmpling through a water-filled impinger ("bubbler"). Monitoring of carbon-14 is 
by sampling through a sodium hydroxide-filled impinger. Both fluid samples are analyzed using liquid scintillation counting. 

Monitoring of radioactive particulates involves accumulating samples on glass fibre filters. The filters are analyzed for 
gross beta activity and, where necessary, for alpha activity with agas flow proportional counter. 

Monitoring of radioiodines· and other potentially volatile radionuclides is by drawing air samples through triethylene diamine 
(TEDA) impregnated charcoal filled cartridges in series with the glass fibre particulate filters. Analysis of the particulate 
filter and charcoal canister is by gamma spectrometry using a hyperpure germanium detector. 

Fission product noble gas emissions from the 61-metre stack (Molybdenum-99 Production Facility) are monitored by 
continuously drawing an air sample through an on-line monitor equipped with a sodium iodide gamma detector. The 
system generates real time release rates and integrated releases. 

Argon-41 emissions from the NRU/NRX reactor stack are monitored and calculated using an Ambient Radiation 
Monitoring System (ARMS) station, that employ two Geiger tubes for greater range, mounted on the stack duct. Radiation 
levels on the duct are continuously monitored and the results continuously logged. To quantify the emissions, the system 
is calibrated against periodic grab samples of stack gases that are analyzed for argon-41. For comparison, argon-41 
emissions are also estimated by correlating the periodic grab samples against reactor power output data, since argon-41 
production rates are relatively constant in proportion to reactor power. Testing of an on-line gamma spectrometer and flow 
measurement system to continuously monitor the reactor stack gas sample stream continued. 

Ouality assurance program for CRL radiological air effluent monitoring activities is documented in Safety and Radiological 
Pro.cess Unit Manual (formerly Radiation Protection Branch) (13). 

Map E1 in Appendix E shows monitoring locations for the most significant facilities/effluent streams. 

3.1.3 1998 Monitoring Results 

Table 1 provides a summary of 1998 air effluent monitoring results for CRL facilities listed in the CAL Research and Test 
Establishment Licence [1) and, for other CRL facilities that significantly contribute airbome radioactive effluents from CRL. 
Releases of radioactive materials are presented as average weekly release and as a percentage of the new DRL (3]. The 
maximum weekly release as a percentage of the DRL is also provided. Results for the four previous years are shown for 
comparison. Since alpha emitters have continued to be near or below detection limits, results for alpha particulate 
monitoring are not included in the data before 1996 in Table 1. 

Figures 1, 2 and 3 depict the total annual a+rborne emissions of argon-41, tritium, and iodine-131, respectively, from the 
CRL site from 1989 to 1998. The emissions are as percentage of the new weekly DRLs [3], and for comparison, as 
percentage of the old DRL (9) based on dose to members of the public outside the site boundary. 

·' Some individual facilities may also operate sampling stations upstream of final filtration as an operational convenience to aid in identifying specific 
sources of emissions. 
• DRL in ettect as of November 01 (3). 



AECL-MISC-362-98, Vol.2 
Page 5 of 45 

endix A provides the detailed weekly results of CRL air effluent monitoring for 1998, along with annual summary 
istics. Average and maximum weekly emissions are compared with both sets of DRLs, namely those in effect prior to 

(9) and as of November 01 [3). For calculating annual averages, results below critical levels (Lc's) are conservatively 
assumed to be equal to the Le. 

For the NRU/NRX reactor stack, results from both the building 163 and the building 109 sample stations (see 
Section 3.1.2) are presented in Appendix A. The building 109 results are generally less than the building 163 results, and 
1t is suspected this reflects deposition along the approximately 1 km length of exhaust duct between building 163 and the 
stack. For consistency with the earlier years' monitoring results, the 1998 building 163 sample results for tritium, gross 
beta particulates and radioiodines are used in the CAL site summary in Table 1. 

Ali emissions of radioactive material in CRL airbome effluents during 1998 were well below regulatory limits as expressed 
by the DRLs, and slightly decreased compared with 1997. The sum of the average airbome weekly releases of ail 
radionuclides from all monitored sources, as a percentage of the DRL was 2.76%. 

Argon-41 emissions from the NRU/NRX reactor stack decreased slightly during 1998 but remained the dominant 
radioactive airborne emissions from CAL, averaging 2.43°/o of DRL, with a maximum weekly release of 3.94% DRL. As 
indicated in Figure 1, argon-41 emissions have remained well below the values when the NRX reactor was operating (NRX 
was shut-down in 1992). Argon-41 is produced by irradiation of natural argon in air within the NAU reactor structure, 
primarily the graphite thermal column. 

Average weekly emissions of tritium from all monitored sources totalled 0.0152% of the DRL, being comparable to 1997 
values (Figure 2) and well below values prior to 1992 when the NRX reactor was operating. lt must be noted that the 
exceptionally high tritium releases in 1991, significantly above the previous years' levels, was mainly due to a leak in NAU 
(line 1212). 

ual average releases of iodine-131 increased to 0.18% of the DRL. The main contributor to the increase was an 
ident in the Fuels and Materials Cells (FMC) facility in September 1998, when unexpectedly large releases occurred 

during post-irradiation examination of a prototype UO2 assembly. During normal operations, the NRU/NRX reactor stack 
remained the main source, releases averaging 0.041% DRL, a decrease compared with 1997. The maximum weekly 
iodine-131 release from the reactor stack was 0.89% DRL. The maximum weekly release from the FMC facility, as a 
result of the incident in September, was 3.00% DRL. 

The average weekly release of iodine-125 decreased, being 0.023% of the DRL. The main contributor to the emissions 
and, to the decrease was the iodine-125 medical isotope production facility in the NAU. 

Emissions of gross alpha and gross beta particulates in air effluents continued to be very small in comparison with DRLs, 
averaging 0.00018% of DRL and 0.0011% of DRL, respectively. The most significant source of alpha particulate 
emissions was a ventilation system (Fan E16/17) in the north end of building 250. The fan exhausts numerous Class C 
(very low level) radioisotope laboratories. Routine monitoring and reporting of this effluent route began in spring 1997. 
Subsequent investigation indicated that the source of the alpha emissions in this effluent is historie contamination within 
the ventilation system ductwork, rather than any current operations within the laboratories served by the system. The 
dominant source of beta particulate emissions remained the NRU/NRX reactor stack. Beta emissions from both the 
reactor stack and the Molybdenum -99 Production Facility stack appear to be exhibiting a slight increasing trend but the 
reason is not clear at this lime . 

• 



TABLE 1· .... __ .. . - - -RADIONUCLIDES IN AIR EFFLUENTS FROM CAL FACILITIES 11 1994 - 1998 
NUCLIOEOR DRL° Average WHkly R•l••se Mu.RelHN 
PARAMETEFI 1994 1995 1996 1997 1998 1991 
Source BqwHk B ....... k "4DRL B(fWHk 'J/,DRL BcjW•lc %DRL B ....... k "4DRL 8-.,WHk "4DAL (Bq.lWNk) %DAL 

Argon-41 
NRU/NRX Stacll 1 46E+16 320Et14 2 19E+OO J.80E•14 260E+OO 440Etl4 J.01E+OO J.72E+14 2.55E+OO J.55E+I4 2 4JE+OO 5 75E+14 3 94E+OO 
Fission Producl Nobl• 0.JH 
61m Mo99 Steel<·• (Bq.Mav> t 13 I49E-Ot 8.JOE+12 1 12E-Ot 5.60E•12 7 58E·02 l .49E+IJ 202E-OI 7.78E+12 1.0SE-01 l .97E+IJ 2 67E-OI 
C•rt,on-1' 
Reactor St•ck t 91E+ 14 1 2JE+IO l.26E+IO 659E·OJ 3.34E+10 1 75E-02 
Trllium O•IM (HTO) 
NRU/NRX Stacl< 305E+16 1 20E+12 3 93E·03 7 90E+II 2.59E,OJ 1.50E+t2 4.92E 03 1 4~E+12 4.72E·OJ 2.22E+12 7.28E·OJ 5.JOE+I2 I .74E·02 
NAU Roo4 Vents 3.05E+16 1 JOE+12 426E·OJ t,40E+12 4 59F.·OJ l.70E+12 5.57E,OJ 1.80E+I2 5.90E-OJ 1 47E+12 UOE·OJ 2.20E+12 7.21E·03 
Heavy Waler Upgra<ling Plant J .05E+16 190E+II 6.23E-04 I.JOE+lt 4.26E·04 l.20Etll 3.93E-04 1.24EtI2 4.07E-03 9 22Etll 3 .02E·OJ 2.45E+12 8.0JE-03 
Wasta Treatman1. Centre J.05E+16 3.90E+08 I .28E·06 6.70E+08 220E-06 l.40E+09 4 59E-06 1, 16E+09 3.80E·06 7 58Et08 2 49E·06 607E+09 1.99E•05 
Olhe< 700E•09 2 .JOE-05 2.JOE+IO 7 54E -05 3.50Etl0 USE-04 J.04E+10 9.97E·05 2 7JE+IO 895E·05 2.17E+II 7. IIE-04 

Tola/ 2 70EtI2 8.84E-OJ 2.34E+l2 7.68E-03 3.36E+l2 I.IOE-02 4.51E+12 1.48E·02 4.64E+I2 1 52E·02 ... . .. 
El-111•1 Tritium (HT) 
8~.250 Tritium leboralory 1.43E+18 8,90E+10 U3E·06 5.40E+10 J.78E·06 1.30E+l1 9.09E·06 6.12E+IO 4.28E·06 5.67E+10 3 .96E·06 4.81E+11 J.36E·05 
EJOperirn, Fielcl Releasa 1.43E+III 2 . IOE+lt 1.47E-05 

TO/al 2.79E+11 1.95E-05 5.40E+IO 3.78E•06 1,JOE+II 9.09E-06 6. 12E+IO 4.2BE-06 5.67E+IO 3.96E·06 ... ... 
lod/11 .. 131 
NRUINRX Stack t.36E+I! UOE+07 1.32E-02 3.40E+07 2.SOE-02 5.9oe+07 4.34E-02 1.07E+08 7.87E·02 5.61E+07 4.13E-02 UOE-01 
61m Mo99 s1,c1< 1.36E+1t 220E+07 1.82E·02 1.50E+07 1.10E·02 1,50E+07 1.tOE-02 2.55E+07 1.88E-02 3.03E+07 2.22E-02 192E+08 1 
NRU Aoo4 Venls 1.36E+II 2.20E+06 1.62E-03 2.00E+06 1.47E-03 180E+08 I.32E·03 1.33E+08 9.78E-04 193E+06 U2E-03 3.78E+07 2 76E-02 
Fuars 1n<1 Materials Calls l .36E+t1 9.50E+05 6.99E-04 5.IOE+OS 3.75E·04 3.40E+05 2.50E-04 3.73E+05 2,74E-04 1 54E+08 l.13E-01 3.00E+OO 
Oecontam. Cenlra t 36E+I1 2 .61E+06 1.92E·OJ 7.88E+05 5.BOE-04 1.SIE-02 
Wast, Treatmen1 Cantre 1 36E+II 6 .65E+04 4.89E·05 l.88E+04 t.JBE-05 1.26E+05 9.26E-05 
01her 136E+11 5.70E+06 4. 19E·03 3 IOE+06 228E·03 5.00E+08 3.88E-OJ 3.50E+06 2.57E-03 382E+06 28tE-OJ t 7SE+07 4 IBE+II 1 

Tolal 489E+07 3.S9E·02 5.46E+07 4.02E·02 8. IIE+07 5.97E-02 1,40E+08 l.03E·01 2.47E+08 1.8tE-01 ... . .. 
todln .. r:ts 
NRU/NAX Stacl< 8.98E+IO 1.20E+07 1.34E·02 3.20E+06 3 .SliE·OJ 2.10E+07 2.34E-02 2.76E+07 3.07E•02 l.86E+07 2.0BE-02 7.67E+07 8.54E·02 
NAU Aool Vtn1S 8.98E+t0 1.60E+08 1.78E-OJ 6.80E+06 7 57E,OJ 2.30€+06 2 .56E-OJ 6.32E+08 7.04E·03 2.00E+06 2.22E-03 4.07E+07 4.SJE-02 
NRX Rool Vent 8 98E+IO 1.20Et04 1.34E·OS 3.JOE,03 3.67E-06 
Oaconlam. Centra 8.98E+IO 5.20E•05 5.79E·04 150E+08 1 67E-03 1.10E+06 l.89E·03 8.50E+03 9.47E•06 I .02E+05 1.14E·04 

TOia/ l .36E+07 I52E-02 1 HE-02 248E+07 2 76E·02 3.56E+07 3.97E•02 2 06E+07 2.30E·02 ... ... 
Alpha P•ttl~u,.,.. 2) 
NRUINRX Slack 5 21E•09 5, 18E-05 2 88E+03 5.53E·05 3.t4E+OJ 6.03E-05 3 .99E+OJ 7.68E·05 
NAU Aoo4 Vents 5.21E+09 1.16E+02 2 .23E·06 II5E+02 2.21E·06 l.64E+02 3 .ISE-06 
Recycle Fuel Fab. llbotalories 5.2IE+09 7.40E+02 1.42E-05 ,2.60E+02 4 99E-06 1.26E+02 2 .42E-06 l.26E+02 2.42E·08 1.82E+02 J .49E·08 
Wuta TrNtmenl, Cent,a 5.21E+09 7.50E+01 1.44E·06 1 IOE+02 2.IIE-08 1,20E+02 UOE-06 S.89E+Ot 1.13E·06 5.83E+OI 1.12E-06 1.18E+02 2 .26E·08 
Nuctaa, Fuel Fab. uboralorias 1.93E+IO 2.50E+02 1.JOE·OII 4.41E+02 228E·08 4.62E+Ol! 2.39E-06 2.12E+02 1.IOE-06 2.97E+OI 1.54E-07 J.I3E+02 1.62E-06 
Btclg. 250 Mise. labo<alories 5.2tE•09 3.NE+OJ 7.41E•05 4,56E+OJ 8 76E-05 4.63E,04 
Olher 5.21E+09 9.00E+02 l.73E·05 9.60E+02 I84E-05 2 t6E·OS 5.46E+02 1 OSE·OS 

Total 3.25E+02 2.73E·06 1.29E+OJ I86E·05 4.44E+OJ 7 88E-05 8.21E+03 1.55E·04 9.16Et03 L75E•04 ... ... 
B•la P•lflcul•l•s:JJ 
NRU/NRX Stack 4.34E+11 6.10E+05 1.41E·04 5.40E+05 l.24E-04 4 .80E+05 1.11E-04 t .73E+08 3.99E·04 2.74E+06 6.32E-04 1.08E+07 2 .49E-03 
NAU Rool Vents 4 34E+11 4.IIE+03 9.47E-07 3.65E+03 8.4IE·07 2 .14E+04 4 ,93E-06 
8tm Mo99 Slack 4 34E+11 3.IIOE+OS 8.76E-05 200E+05 4.61E·05 2.20E+05 5.07E•05 7.05E+04 1.62E-05 1 5JE+08 3.52E•04 5.34E+07 1,23E-02 
Unive,sal Cens 4.34E+11 1 3.92E-06 4 24E+04 9.77E•OII 2 ,33E-04 
Bl<lg. 250 (lab. Buildw,g] 4.34E+II 2.08E+05 4.79E•05 2 87E+05 6.62E·05 2.86E+08 8.59E-04 
Fuels and Malerials Cells 4.34E•11 2.89E+03 6 .66E·07 l.04E+04 2.40E·08 U7E+05 4.3lE-05 
Olhe< 3.80E+04 8 76E·06 580E+04 4.40E+04 1.01E·05 J .57E+04 8 22E-06 4.0IE+04 9.24E-06 1.9SE+05 4.50E·05 

Tol•I 1 03E+06 2.37E·04 798E+05 1 84E•04 7.44E+05 l .7IE·04 2.07E+08 4.77E-04 4.66E+06 1 07E•03 ... ... 
CRL SITE TOTAL 2.40E+OO 2 77E+OO 3.19E+OO 2 91E+OO 2 76E+OO 

1) Data for NRU/NRX s1ack emissions (except Ar-41 and alpha pa11iculates) are liased on sampling in Bldg. 163. Aesulls from lhe monitoring al the Bldg. 109 sample s1a1ion are included in Appendix A, for companson. 
•[)AL in effecl as ol 1998 November 01, based on member$ ol lhe public at CAL boundary IJJ. •• Unils for mixed fission producl noble gas releases !rom 61m Slack are Bq.MeV. 
2) For comperison 10 ORLs. particulale alpha emissions are considered 10 consisl enlirely ol plutonium-239. Particulate alpha emissions !rom the Nuclear Fuel Fabrit;alion Faoi~ly (NFF) are assumed 10 consisl of uranium•234 since 
plutonium-239 is nol presenl. 
3) For comparison 10 ORLs, gross bela pa rticulale reteases are assumed 10 consisl of s1ron1ium 90. 
'"Maximum releases !rom differen1 lac1li1'es do no! necessarily occur simultaneously and lherelore are not addilive . • • -
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Figure 1: CRL Airborne Argon-41 Emissions 
1989--1998 
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Figure 2: CRL Airborne Tritium (HTO) 
Emissions 1989 -1998 

0.25 ~------------------, 

0.20-,------

0.15 -t------

0.10 -,------

0.05 

0.00 

i .... 
.... 
0) 
0) .... 

C%DRL 

boundary 

O> O> i .... - .... O> .... 
(0 
O> 
O> ... !,; 

0) .... 

AECL-MISC-362-98, Vol. 2 
Page 7 of 45 



3.2 
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Figure 3: CRL Airborne lodine-131 Emissions 
1989-1998 
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Small quantities of radionuclides are released from the CRL site in liquid effluent streams discharging either directly to the 
Ottawa River, or indirectly to the Ottawa River by way of Maskinonge Lake and Chalk (Sturgeon) Lake. The main sources 
of CRL liquid effluent discharges directly into the Ottawa River are: 

• The Process Sewer that carries cooling water and sump discharges from the NAU reactor, from the Heavy Water 
Upgrading Plant and various other facilities, as well as decontaminated water produced after processing liquid 
wastes in the Waste Treatment Centre. 

• The Sanitary Sewer that collects domestic type waste water from throughout the CAL site, as well as effluent from 
the Controlled Area 2 (formerly Active Area) laundry. 

• The 04 Storm Sewer that carries surface runoff, roof drainage, and subsurface drainage from the majority of the 
Controlled Area 2, as well as some equipment cooling water. 

• The 03 Stream that carries surface runoff, and subsurface drainage mainly from CRL Site Controlled Area 1 
(reported prîor to 1997 under the CRL Environmental Monitoring Program in AECL-MISC-362 Vol. 3). 

• The 05 Stream that carries surface runoff, and subsurface drainage mainly from west parts of CAL Site ControHed 
Area 2 {reported prier to 1997 under the CAL Environmental Monitoring Program in AECL-MISC-362 Vol. 3). 

• The Perch Creek, that carries drainage from Perch Lake whose drainage basin contains several of CRL's Waste 
Management Area facilities. 

The three main efflu8nt streams discharging indirectly by way of Maskinonge Lake are Duke Stream, Bulk Storaga Stream 
and Lower Bass Lake lnlet Stream, which drain the region containing the remaining CRL radioactive Waste Management 
Area facilities. 

3.2.2 Monitoring Prog!'am 

The Process Sewer, Sanitary Sewer, 04 Storm Sewer, 03 Stream, 05 Stream, and Perch Creek ail of which flow directly 
into the Ottawa River, are monitored close to their final points of discharge. 

• 
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leases by way of Maskinonge Lake are monitored at three streams discharging into Maskinonge Lake, namely Duke 
am, Bulk Storage Stream and Lower Bass Lake lnlet Stream. On some of these streams, there are also sampling points 

at varïous upstream locations that are used as an operational aid to determining the specific sources of emissions. 

The Process Sewer, Sanitary Sewer and 04 Stonn Sewer are sampled at the final point of discharge by means of 
automatic samplers that collect sub-samptes at a high frequency, usually once every 15 minutes. The composite water 
samples are usually collected from the samplers and transferred daily to the CAL analytical environmental laboratory. 
While screening analyses may be carried out using portions of some of the daily samples, weekly and/or monthly 
composite samples are prepared from the daily samptes for quantitative analysis. Continuous integrated flow 
measurements on these streams (in the case of the Process Sewer, the measured flow of cooling water to the NAU 
reactor) are used in conjunction with the analytical sample results to calculate total discharge. 

The effluent streams carrying drainage from the Waste Management Areas (Perch Creek, Duke Stream, Bulk Storage 
Stream, Lower Bass Lake lnlet Stream, 03 Stream and 05 Stream), in which the concentrations of radionuclides do not 
vary significantly over short time periods, are generally sampled by means of weekly manual grab samples. Flow 
measurements used in calculation of total discharge loadings from Perch Creek, Duke Stream, Bulk Storage Stream, 
Lower Bass Lake lnlet Stream, were obtained either by contint:ous data logging, or manual measurement at the time of 
sampling, of water level at weirs in the streams. Flow values for 03 Stream and 05 Stream were estimated based on dye 
tracer dilution flow measurements in 1991 and 1996. 

Laboratory analyses to determine concentrations of gross radiological parameters or specific radionuclides of concern are 
carried out at specified frequencies. 

Analysis for tritium is performed by liquid scintillation counting. Analyses for gross beta are carried out by evaporating 
acidified samples to dryness on a planchet and counting on a gas flow proportional counter. 

minai" beta analyses of the CAL Process Sewer effluent are done in the same manner after a period of 5 to 7 days, 
responding approximately to the travel time to the nearest downstream community drinking water intake, allowing for 

decay of short lived activation products such as sodium-24. 

Samples for gross alpha analysis are prepared in the same manner as the gross beta samples, and counted using a gas 
flow proportional counteir. 

Samples are analysed for individual gamma emitters by slowly evaporating the samples in polyethylene lined trays, 
compressing the liner into a compact source and analysing by high resolution gamma spectrometry. 

Specific analysis for strontium-90 is by radiochemically separating and precipitating the strontium as strontium carbona• .. 
from the water sample, and counting the precipitate with agas flow proportional counter. 

Phosphorus-32 analysis is by chemical precipitation of the phosphorus, and counting by liquid scintillation methods. 

Specific analysis for plutonium isotopes is by radiochemical separation of the sample, and counting using alpha 
spectrometry. 

The quality assurance program for CRL radiological liquid effluent monitoring activities is documented in CRL 
Environmental Research Branch Environmental Monitoring QA Manual (12). 

Map E1 in Appendix E shows the monitoring locations. 

3.2.3 1998 Monitoring Results 

Table 2 provides a summary of the 1998 monitoring results for the six effluent streams flowing directly into the Ottawa River, 

Qthe total releases into Maskinonge Lake. Results are presented as average monthly release and as percentages of the 
thly DRLs5 {3). Data for the four previous years are shown for comparison. Note that in the new DRL report (3), a 

parate, more restrictive set of DRL values was established for discharges by way of Maskinonge Lake, based on 
hypothetical dose to recreational users of Sturgeon (Chalk) Lake located within the Canadian Forces Base (CFB) in 
Petawawa. The DRLs for direct discharges to the Ottawa River are based on permanent residents on the shores of the 

DRLs in affect as of 1998 November 01 [3]. 
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Ottawa River. The dose impact of Maskinonge Lake discharges on Ottawa River residents would be less than their relative • 
impact on users of Sturgeon (Chalk) Lake. Thus, the summation of emissions in Table 2 conservatively over-estimates the 
potential dose impact to either group of people. 

Appendix B provides detailed monthly monitoring results for CRL liquid effluent streams, along with annual summary 
statistics, and radionuclide characterization data obtained by gamma spectrometry. Results below detection limits are 
conservatively assumed to be equal to the detection limit for purposes of reporting monthly emissions and calculating 
annual averages. 

Figures 4a and 4b depict graphically the trend in total annual CRL site emissions of all radionuclides from all effluent 
streams from 1994 to 1998, expressed as percent of DRL in effect as of 1998 November 01 [3], and the DRL in effect prior 
to 1998 November 01 (1 O]. The contributions of three most significant radionuclides in CAL liquid effluents, namely 
caesium-137, phosphorus-32 and tritium, are indicated. 

Ali liquid emissions from CRL in 1998 were a small fraction of the respective DALs. The total releases from all effluent 
streams averaged 0.216% of the DALs, being slightty higher than in 1997, but significantly below 1991 levels, as a result of 
the shutdown of the NRX reactor early in 1992. 

Radioactive effluents from the Process Sewer decreased, but remained the dominant radioactive liquid releases from 
CAL, monthly average releases totalling 0.144% of the DRL. The decrease was mainly due to the decreased 
phosphorus-32 releases from the NRU. P-32 continued to be the most significant radionuclide in the Process Sewer 
releases, averaging 0.066% of the DRL, followed by caesium-137, averaging 0.046% of the DRL. The maximum monthly 
release of P-32 was 0.167% of the DRL, a slight decrease compared with 1997. P-32 (half lite 14 days), and other short-
!ived activation products such as sodium-24 and arsenic-76, are produced as a result of neutron activation of minerais in 
water used for once through cooling of loop test sections in the NRU reactor when the U-1 Loop and /or U-2 Loop are not 
available to provide cooling. 

Caesium-137 emissions consisted, in 1998, primarily of discharges from the Waste Treatment Centre operations 
(buildings 570,205, and 102). Cs-137 releases were somewhat higherthan in 1997, averaging 0.046% of the DAL. The 
maximum monthly release was 0.11% of the DAL, an increase compared with 1997. 

The AECB-approved planned releases of stored accumulated very low-grade heavy water from the CRL Heavy Water 
Upgrading Plant via the Process Sewer continued. Tritium releases from the Process Sewer averaged 0.0013% of the 
DRL, a slight increase compared with 1997. 

Most other radionucHdes in the Process Sewer emissions were near or less than detection limits (see Table 81). ln 
general, releases by other CRL liquid effluent streams were somewhat higher than in 1997 (see Table 2), but remained a 
small fraction of total site emissions. Gross beta activity in discharges to Maskinonge Lake increased, averaging 0.034% 
of the DRL. A significantly increased value was observed in releases via Lower Bass Lake lnlet in December, due to 
ground water pumping during construction of remedial action system designed to intercept historie contamination plume 
work in the Waste Management Areas (see Table B3). 



AECL-MISC-362-98, Vol. 2 
Page 11 of 45 

. a 1oac ive IQUI e eases rom . TABLE 2 R d" r l' 'd R 1 f a ,ver Ch lk R' Lb a oratortes 1 994- 1998 
ANNUAL AVERAGE RELEASE 

Nuellde/ DRL(1) 1994 1995 1996 1997 1998 
Parameter Bq/month Bq/monlh %DRL Bqlmonth %DRL Bqlmonth %DRL Bqlmonlh %DRL Bqlmonth %ORL 

PROCES$ SEWER 
Cs-137 6.80E+t2 4.40E+09 6.47E-02 6.00E+09 8.82E-02 4.51E+09 6.63E-02 2.20E+09 3.24E-02 3.13E+09 4.60E-02 
P-32 2.13E+12 ••• ### 1.50E+09 7.04E-02 2.00E+09 9.39E-02 2.SOE.09 1.22E-01 1.40E+09 6.56E-02 

Na-24 4.85E+15 2.50E+11 5.15E-03 3.20E+11 6.60E-03 t .90E+11 3.91E·03 8.96E+10 1.BSE-03 1.39E+11 2.87E-03 
Co-60 3.85E+13 2.60E+09 6.75E-03 1.80E+09 4.68E-03 1.84E+09 4.78E-03 1.45E+09 3.77E-03 2.41E+09 6.25E-03 
Cs-134 5.08E+12 3.00E+OB 5.91E-03 4.00E+OB 7.87E-03 5.65E+08 1.ttE-02 2.30E+08 4.53E-03 1.91E+08 3.75E-03 

HTO (Tritium Ox1de) 6.65E+17 9.70E+11 t.46E-04 1.66E+12 2.49E-04 3.53E+12 5.30E-04 7.35E+12 1.11E-03 8.89E+12 1.34E-03 
As-76 2.95E+14 5.20E+09 1.76E-03 4.47E+OO 1.SIE-12 5.23E+09 1.77E-03 7.85E+09 2.66E·03 8.01E+09 2.72E-03 

Total Alpha•• 2.60E+t2 1.40E+08 5.38E-03 1.00E+OB 3.BSE-03 8.98E+07 3.45E-03 1.60E+08 6.15E-03 2.27E+08 8.74E-03 
1-131 2.60E+13 6.40E+OB 2.46E-03 1.20E+09 4.62E-03 5.35E+OB 2.06E-03 4.00E+OB 1.54E-03 2.67E+08 1.0JE-03 
Sr-90 3.54E+13 2.70E+08 7.63E-04 3.00E+08 8.47E-04 1.08E+09 3.06E-03 4.60E+08 t.JOE-03 3.44E+08 9.71E-04 

Ce-144 1.80E1-14 4.30E+08 2.39E-04 1.00E+OS 5.56E-05 4.73E+08 2.63E-04 3.00E1-08 1.67E-04 3.97E1-08 2.21E-04 
Other Nuclides (2) 1.2oe .. 10 4.SOE-03 1.10E+10 2.63E-03 6.68E+09 5.87E-03 6.90E+09 8.SOE-03 1.c~e .. ,o 4.SSE-03 

Sum%DRL 9.7BE-02 1.90E-01 1.97E-01 1.86E-Ot 1.44E-Ot 
SANITARY SEWER 
HTO (Tritium Oxide) 6.65E+17 t.40E+10 4.BOE-05 3.90E+10 !.30E-04 6.50E+10 2.30E-04 9.60E+09 1.44E-06 5.76E+09 8.66E-07 
Gross Seta• 3.54E+13 3.00E+07 2.20E-05 3.00E+07 2.20E-05 7.10E+07 S.10E-05 5.10E+07 t.44E-04 3.44E+07 9.71E-05 

Gross Alpha (t) 2.60E+12 8.70E+OS 5.10E-OS 5.40E+06 2.0BE-04 3.86E+06 1.49E-04 
Sum%DAL 7.00E-05 1.52E-04 3.32E-04 3.53E-04 2.47E-04 

04 STORM SEWER 
HTO (Tritium Ox,de> 6.65E+17 8.60E+11 2.90E-03 9.40E+11 3.20E-03 7.90E+11 2.70E-03 7.90E+11 t .19E-04 9.14E+11 1.37E-04 
Gross Beta' 3.54E+13 4.90E+08 3.60E-04 4.80E+08 3.40E-04 6.40E+08 4.SOE-04 6.10E+08 1.72E-03 4.94E+08 1.39E-03 Cl Alpha (Estim. ") 2.60E+ 12 2.80E+06 1.08E-04 1.30E+07 5.00E-04 2.96::+07 1.14E·03 

Sum%DRL 3.26E-03 3.54E-03 3.27E-03 2.34E-03 2.67E-03 
il'S"STREAM 
HTO (Tritium Oxide) 6.65E+17 2.03E+10 3.0SE-06 1.54E+10 2.32E-06 1.62E+11 2.44E-05 2.17E+11 3.26E-05 4.25E1-10 6.39E-06 
Gross Beta· 3.54E+13 1.75E+07 4.94E-OS 1.40E+07 3.95E-OS 1.05E+08 2.97E-04 2.00E+OB 5.65E-04 1. tOE+OB 3.12E-04 
3ross Alpha IEstim. " ) 2.60E+12 1.67E+06 6.41E-05 7.61E+06 2.93E-04 

Sum%DRL S.25E-OS 4.19E-05 3.21E-04 6.62E-04 6.11E-04 
JSSTREAM 
HTO (Tritium Oxide) 6,65E+17 4.45E+10 6.69E-06 1.nE+lO 2.66E-06 1.64E+10 2.47E-06 5.00E+09 7.52E-07 4.70E+09 7.07E-07 
Gross Beta· 3.S4E+13 1.31E+06 3.70E-06 2.76E+06 7.SOE-06 1.44E+06 4.07E-06 3.60E+06 1.02E-05 2.46E+06 6.94E-06 
3ross Alpha (Est,m. ") 2.60E+12 2.25E+OS 8.65E-06 4.31E+05 1.66E-05 

Sum%0RL 1.04E-05 1.0SE-05 6.53E-06 1.96E-05 2.42E·OS 
"ERCHCREEK 
HTO (Tritium Oxide) 6.65E+17 2.40E+12 8.20E-03 2.60E+12 9.00E-03 3.40E+12 1.20E-02 1.90E+12 2.86E-04 1.81E+12 2.71E-04 
Gross Beta· 3.54E+13 1.40E+09 1.00E-03 1.SOE+09 1.10E-03 2.60E+09 1.90E-03 1.80E+09 5.08E-03 1.67E+09 4.72E-03 
:. ross Alpha (Estim. ") 2.60E+12 9.20E+06 3.54E-04 1.00E+07 3.BSE-04 1.11E+07 4.25E-04 

Sum%0AL 9.20E-03 1.01 E-02 1.43E-02 S.76E-03 S.42E-03 
)ISCHARGES TO MASKINONGE LAKE-• 
HTO (Trit,um Ox,de) 2 38E+16 1.70E+12 5.BOE-03 1.SOE+12 5.lOE-03 1.50E+12 4.96E-03 1.21E+12 4.10E-03 1.08E+12 4.56E-03 
3ross 8eta· 2.60E+11 S.70E+06 4.20E-06 7.80E+06 S.60E-06 8.80E+06 6.21 E-06 2.60E+07 1.00E-02 9.90E+07 3.B1E-02 
3 ross Alpha (Estim. ") 1.13E+10 2.45E+05 2.17E-03 5.85E+05 S.18E-03 2.29E+06 2.03E-02 

Sum~,ORL S.80E-03 5.11E-03 7.13E-03 1.93E-02 6.29E-02 
;RL SITE TOTAL 

Sum%DRL 1.16E-01 2.09E-01 2.22E-01 2.14E-01 2.16E-01 
1l ORL = Denved Release L1m11 ,n etfect as of 1998 November 01 [3) . 
. 2) Other radionuclides ldentified by gamma spectroscopy, predominantly short-lived activation products. 
3) Releases below detection limits are cons,dered equal to the detection limit (t.e .. not ·o· as applied for alpha and beta releases in ear1ier reports) 
·u Routine monitoring for phosphorus-32 was ,nitiated in 1995. 

For companson with DRLs, gross beta releases are assumed to consist of strontium-90. 
r comparison with DRLs, gross alpha releases are assumed to consîst of americium-241. 
m of discharges via Duke. Lower Bass lake lnlet, and Sulk Storage Streams . 

.iximum monthly releases for different effluent streams and nucJides do not necessarily occur simultaneousty, and therelor are not additive. 

MAX. RELEASE 
1998 

Bqlmonlh %DRL 

7.46E+09 , .,oe-01 

3.55E+09 1.67E-01 
4.TTE+11 9.83E-03 
7.39E+09 1.92E-02 
3.57E+08 7.02E-03 
2.98E+13 4.48E-03 
1.78E+10 6.04E-03 
5.12E+08 1.97E-02 
S.27E+08 2.0JE-03 
8.51E+08 2.40E-03 
1.29E+09 7.14E-04 .... .... 

1.03E+t0 1.SSE-06 
6.81E+07 1.92E-04 
1.18E+07 4.54E-04 ... .... 
2.23E+12 3.35E-04 
1.03E+09 2.91 E-03 
1.64E+08 6.31E-03 .... . .. 
9.07E+10 1.36E-OS 
2.25E+08 6.36E-04 
1.83E+07 7.03E-04 .... . ... 
9.01E+09 1.JSE-06 
7.83E .. 06 2.21E-05 
1.37E+06 5.27E-05 .... . ... 
9.99E+12 1.SOE-03 
1.00E+10 2.82E-02 
5.06E+07 1.95E-03 .... .... 
2.10E+12 8.84E-03 
9.99E+08 3.84E-01 
6.39E+06 S.66E-02 .... . ... 



Figure 4a: Radionuclides in CRL Liquid Effluents 
Annual Average Releases 

1994 • 1998 (%DRL) 

AECL-MISC-362·98, Vol. 2 
Page 12 of 45 

0.35 ------------------- ----, 
0.30 
0.25 
0.20 
0.15 
0.10 
0.05 

EIOther 
OCs-137 
IIIP-32 

0.00 +------+-

0.35 

0.30 
0.25 

0 .20 

0.15 

0.10 
0.05 

0.00 

1994 1995 1996 1997 1998 

Figure 4b: Radionuclides in CRL Liquid Effluents 
Annual Average Releases 1994 - 1998 {%DRL old) 
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4.1 

4.1.1 

RADIOACTIVITY IN EFFLUENTS FROM WHITESHELL LABORATORIES 

WL Airborne Effluents 

Sources of Effluents 

The major sources of airborne radioactive effluents from WL are: 
• the reactor bu~ding (building 100) stack; 
• the Active Liquid Waste Treatment Centre (building 200); 
• the Hot Cells Facility; 
• the lmmobilized Fuel Test Facility; 
• Laboratory 2-136 in building 300; and 
• the lncinerator and the Compactor/Baler in the Waste Management Area. 

4.1.2 Monitoring Program 

AECL-MISC-362-98, Vol. 2 
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The air effluents from BuLldings 300, 100 and 200 are sampled continuously throughout the year. The incinerator and 
compactor/baler are also sampfed continuously but only during the periods when they are operating. 

Air to be monitored is drawn by sample probes located in the exhausts of the facfüties, pumped through filters and then 
returned to the exhausts. The types of filters used depend on the radionuclides to be monitored. Glass fiber or Millipore 
lilters are used for sampling for gross beta, gross alpha or gamma spectrometry. Canisters filled with TEDA impregnated 
::harcoal or s~ver zeolite are used for radioiodines and other potentially volatile radionuclides. The filters are collected 
regularly and radiochemically counted. 

rs are analyzed for gross alpha, gross beta and/or by gamma spectrometry as appropriate. Gamma spectrometric 
a alysis includes a range of radionuclides including radon, thoron, arsenic-76, caesium-137, iodine-131, cerium-144, 
·uthenium-106, zirconium-95 and niobium-95 and antimony-125. Tritium (for effluents from the reactor building) is 
11onitored by passing the air to be sampled through water bubblers and then analyzing the water by liquid scintillation 
::ounting. 

A.ctivities measured in the laboratory are used in conjunction with measured exhaust stack flow rates to calculate the 
·elease in becquerels (Bq). The lower limit of detection (LLO) is the product of the release factor of the source and the 
aboratory Minimum Detectable Activity (MDA). 

Jerived Release Limits (DALs) have been calculated for 74 radionuclides for airbome effluents at WL [7, 8). The DRls 
Jsed in the summary tables in the body of the text of this report, are for members of the public at the boundary of the WL. 
~ppendix C aise provides comparison to the DRLs based on dose to on•site personnel from airbome radioactive releases 
rom the WL site. For gross alpha or gross beta activities, the DRL applied is the lowest from amongst the radionuclides 

·hat could be causing that activity, i.e., strontlum-90 for gross beta and americium-241 for gross alpha. Sampling 
:>rocedures, field operating procedures, laboratory procedures, equipment performance checks, quality verîfication 
.Jrocedures and laboratory administrative procedures are described in detail in WL Environmental Monitoring QA Manual 
14]. 

v1ap F1 in Appendix F shows the release points/monitoring locations. 

U .3 1998 Monitoring Results 

rable 3 provides a summary of air effluent monitoring results for WL during 1998. Results for the three previous years are 
1lso shown for comparison. Average weekly emissions, in becquerels and as percentage of DRLs, and the maximum 
Neekly emissions as percentage of DRLs are shown for tritium, gross beta and iodine-131 for facilities in buildings 300, 
200 and 100. The refeases from the various sources at WL for various radionuclides, expressed in percentages of DRLs, 

· dded for each year to provide an indicator of the performance of the site. lt can be noted that the highest such sum is 
96 and equals 0.0057%. The corresponding sum for 1998 is 0.0015%. lt is thus established that the releases in all 

::ases are very small, well below one thousandth of the DRLs, and that this situation has been stable over several years. 
~he year to year variations within these extremely small numbers are of no consequence. 
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Tables C1 to C4 in Appendix C show the detailed weekly results for 1998 for airbome effluents from the sources in • 
buildings 300, 100 and 200 at WL. Each table is for a given source or sources and shows the weekly releases in 
becquerels for all 52 weeks of the year for the sampled radionuclides. Releases below the LLO are shown by the symbol 
"<" and, as in previous reports, are not included in the totals for the year. Also shown in the tables are: the total releases 
for the year; the average, minimum and maximum weekly releases; the average and maximum weekly releases as 
percentages of ORLs; and the LLOs. The average is the total divided by 52. The minimum is the minimum reported 
emission above the LLO. Tables CS and C6 show similar results for the lncinerator and Compactor/Baler, but only for the 
periods when these facilities were operating. 

• 



- • • 
JABLE _3: RADIONUCLIDES JN_AIR EFFLU_ENTS FROM WL F_AC::ILIJIES ---1995 T0-1998 

AVERAGE WEEKL Y RELEASE 1998 
DRL" 1995 1995 1996 1996 1997 1997 1998 1998 Max Weekly 

(Bq/wk) (Bq/wk) (% DRL) (Bq/wk) (% DRL) (Bq/wk) (% DAL) (BQ/wk) (%DRL) Release (%ORl ) 

Tritium 
Reactor Building 9.76E+15 4.8E+09 4.9E-05 9.7E+09 9.9E-05 2.0E+09 2.1E-05 1.9E+09 1.9E-05 5.7E-5 

Beta** 
Aeactor Building 3.21E+10 7.9E+03 2.5E-05 5.8E+03 1.8E-05 7.1E+03 2.2E-05 3.8E+03 1.2E-05 2.3E-5 

ALWTC 9.83E+09 5.6E+03 5.7E-05 1.1E+04 1.1E-04 3.6E+03 3.6E-05 1.7E+03 1.8E-05 5.1E-5 
Hot Cell Facility . 1.05E+10 1.7E+04 1.6E-04 1.0E+04 9.7E-05 8.0E+03 7.7E-05 6.1E+03 5.8E-05 1.3E-4 
IFTF 1.05E+10 4.8E+03 4.SE-05 4.9E+03 4.7E-05 3.0E+03 2.BE-05 4.1E+03 3.9E-05 1.0E-4 
lncinerator 1.50E+11 7.1E+02 4.7E-07 1.5E+04 9.9E-06 2.7E+03 1.8E-06 2.9E+04 1.9E-05 6.5E-4 
Compactor/Bailer 4.64E+09 2.8E+02 6.0E-06 2.1E+02 4.SE-06 3.4E+02 7.4E-06 3.9E+02 8.4E-06 1.6E-4 

Total Beta 3.6E+04 2.9E-04 4.7E+04 2.9E-04 2.5E+04 1.7E-04 4.5E+04 1.SE-04 

lodlne-131 
ALWTC 6.82E+09 2.96E+03 4.33E-05 < < < < < < < 
Hot Cell Facility 7.25E+09 3.13E+04 4.29E-04 < < < < < < < 
IFTF 7.25E+09 2.46E+03 3.40E-05 3.8E+05 5.3E-03 1.4E+04 1.9E-04 9.6E4 1.3E-03 3.4E-2 

Total lodine-131 3.7E+04 5.1E-04 3.8E+05 5.3E-03 1.4E+04 1.9E-04 9.6E4 1.3E-03 
Total 0.0009 0.0057 0.0004 0.0015 

• DAL for members of lhe public at the WL boundary. 
•• The DRL for strontium-90 is applied to bela activily. 
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4.2 

4.2.1 

WL Liguid Effluents 

Sources of Effluents 

Page 16of45 

The primary source of liquid radioactive effluents at WL is the process water outfall (Outfall) which discharges 
continuously to the Winnipeg River. The discharge from the outfall is composed of holding tank discharges including 
discharges from the Active Liquid Waste Treatment Centre, storm run-off, and miscellaneous cooling water. The 
secondary source of liquid effluents is the sewage lagoon which is discharged twice a year (June and October in 1998) 
to the Winnipeg River. The sewage lagoon collects sanitary sewage and waste water from most buildings on the site. 

Sorne drainage ditches also discharge to the Winnipeg River, but their contribution to the radioactivity in the effluent 
from the site is insignificant compared to the outfall and the lagoon. These streams are also monitored and the results 
are presented in AECL-MISC-362 Volume 3, "Annual Report of Radiological Monitoring Results for Chalk River and 
Whiteshell Laboratories Sites", a companion volume to this report. 

4.2.2 Monitoring Program 

The outflow from the process outfall is continuously sampled by an automatic sampler. A daily screen sample (three 
1 ml aliquots), representative of the release during the preceding 24 hours, is collected for gross beta analysis. A 
weekly sample (4 L), representative of effluent released from the outfall during the preceding week, is also collected 
and analyzed for gross alpha, gross beta and scanned by gamma spectrome:try. Monthly composite samples (at least 
20 L) are collected and analyzed for gross alpha, gross beta, total uranium, plutonium, tritium, radiostrontium and 
scanned by gamma spectrometry. Sampling procedures, field operating procedures, laboratory procedures, equIpment 
performance checks, quality verification procedures and laboratory administrative procedures are described in detail In 
WL Effluent and Environmental Monitoring QA Manual. 

• 

Oerived Release Limits for 63 radionuclides have been calculated for liqu1d effluents at WL (7}. ln ·earlier reports in this 
series, the less restrictive DRL for plutonium-239 was applied to gross alpha for liquid effluents. The rationale, which is 
still valid, was that no americium-241 is present in liquid effluents at WL. However, in this report and in future reports • 
from now on, the more restrictive DRL for americium-241 will be applied for the sake of uniformity. The overall 
conclusions would not be affected by this change in the DRL selected for alpha emitters in liquids. 

The sewage lagoon water is released to the rivertwice annually, in June and October. lt is sampled continuously dunng 
the release period and the samples retumed for laboratory analysis. 

Map F1 in Appendix F shows the effluent streams/monitoring locations. 

4.2.3 1998 Monitoring Results 

Table 4 provides a summary radioactive material in liquid releases from WL f ::>r the years 1995 to 1998. The average 
monthly releases, expressed as percent of ORLs, are added for the vanQus 5,ources on site to provide a quantItatIve 
indicator of the performance of the site. ln all cases, the releases were ,,sil ::,elow one thousandth of the DRL. 1t must 
be noted that data in Table 4 differs somewhat from similar summary tables ., reports for previous years. ln this repM. 
the DRL for Am-241 is selected for gross alpha, while in previous repo~s it was the DRL for Pu-239. The average 
monthly releases for years 1995 to 1997, when expressed as percentages ~• ORL, have been recalculated in Table 4 t:> 
conform with the currently selected DRLs. These changes have not app~ec.ably affected the site release expressed ri" 
percent of DRL. For years 1995 to 1997, the changes to the "total perce"lt D RL • caused by the changed DRLs are as 
follows: 

1995 i ;,:,~ 1997 
(%DRU '", ::>?:. /%DRU 

Prev1ous DRL selection 1111 0.015 : :, , 0.010 
Current DRL selection (Table 4\ 0.018 : :::~ 0.012 

lt is evident that the changes caused by the shift in DRL selection are Ir:s1;'" 1icant for the total releases from the Wl 
site expressed as % ORL. We intend to continue with the present selection of DRLs in future years. 

Appendix D provides detailed monthly monitoring results and annual su-nmary statistics for radioactive liquid rel~ • 
from WL. Table 01 in Appendix D shows the release from the outfall for gross alpha, gross beta and 11 radion~ 
The LLOs, the average monthly releases for each radionuclide and the d1scharge volumes are also shown. The LLO• 



• 

• 
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the product of the MDA for a given radionuclide and the minimum monthly flow, assumed to be 1 E+OB L. Data for the 
lagoon are shown in Table 02 . 

As expressed As ORLs, the airborne and liquid emissions from WL have been low in 1998 and the previous years. 
Figure S summarizes the data presented in Tables 3 and 4 on site-wide airbome and liquid emissions, expressed as 
totals of percentages of DRLs (the lowermost rows of the tables). lt can be noted that over this time period, the highest 
sum of the site-wide weekly ORLs, is 1.8E-04 times the cumulative DRls (liquid emissions in 1995). 

Figure 5 summarizes annual monitoring results for air an liquid effluents from the WL site from 1995 to 1998, as 
percent of DRLs. 

Figure 5: RadloactlveEmlsslons from WL 1995-1998 

1995 1996 1997 1998 

DAIA 1 

• 



I_ABLE 4: RADIONUCLIDES IN LIQUID EFFLUENTS FROM WL 1995-1998 

AVERAGE MONTHLY RELEASE 
DRL• 1995 1995 1996 1996 1997 1997 1998 1998 Max 1998 

lBa/monthl Ba/month (% DRL) 8Q/month (%DRU Ba/month (%0RL) BQ/month (%DRU %DAL) 
OUTFALL 

Gross Alpha 3.3DE+11 1.1E+07 3.3E-03 8.3E+06 2.5E-03 7.96E+06 2.4E-03 7.9E+06 2.4E-03 7.0E-03 
Gross Beta -- 3.4E+08 -- 2.1E+08 -- 2.38E+08 -- 6.1E+07 -- --
Cobalt-60 3.18E+12 8.7E+05 2.7E-05 6.1E+05 1.9E-05 7.96E+05 2.50E-05 B.2E+04 2.6E-06 1.7E-05 
Strontium-90 4.11E+12 9.0E+07 2.2E-03 6.7E+07 1.6E-03 8.46E+07 2.06E-03 1.5E7 3.7E-4 1.4E-3 
Caesium-134 1.12E+12 3.0E+06 2.7E-04 3.0E+06 2.8E-04 8.52E+05 7.61E-05 < < < 
Caesium-137 1.59E+12 2.0E+08 1.2E-02 1.2E+08 7.2E-03 1.12E+08 7.06E-03 4.2E+07 2.7E-03 6.0E-03 

SEWAGE 
LAGOON 

Gross Alpha 3.3E+11 2.4E+05 7.3E-05 1.5E+05 4.SE-05 3.2E+05 9.BE-05 9.1E+04 2.BE-05 3.3E-04 
Gross Beta -- 3.7E+06 -- 2.4E+06 -- 2.27E+06 -- 1.6E+06 -- --
Strontium-90 4.11E+12 7.1E+05 1.7E-05 5.9E+05 1.4E-05 4.B7E+05 1.18E-05 4.6E+05 1.13E-5 9.SE-05 
Caesium-137 1.59E+12 1.0E+0S 6.5E-06 9.0E+05 5.6E-05 5.18E+04 3.26E-06 < < 

TOTAL 0.018 0.012 0.012 0.006 
Notes: 
1 ) Averages shown for sewage lagoon equal the total of 2 releases divided by 12. 
2) DRL for Am-241 is applied to alpha. ln previous reports DRL for Pu-239 was applied to alpha. Percent ORL values for 1995 to 1997 have been recalculated. 
3) DRLs are for members of public at the site boundary. 

• • • 
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5.1.1 

OUALITY ASSURANCE 

CRL Envlronmental Laboratcries (Liquid Effluent Monitoring) 

Instrument Performance 

AECL-MISC-362-98, Vol. 2 
Page 19 of 45 

ln , 998, the following quality verification tests were performed on the radiochemical counting equipment used for liquid 
effluent monitoring at CRL Environmental Laboratory: 

Gross Alpha and Gross Beta Analyses - Re-calibration for discrimination of alpha and beta activities and determination 
of efficiencies was performed every two months. Control bl1anks and reference standards were checked weekly. An alpha 
background non-compUance was detected in February. Performance retumed to normal after the counter was cleaned 
al"d re-calibrated. Gross beta performance remained in compliance. 

Alpha Spectroscopy - Efficiency and energy calibrations and backgrounds were measured with every sample set. The 
system remained in compliance. 

Gamma Spectroscopy - Efficiency and energy calibrations of standard geometries were determined annually and re-
checked weekly. Environmental backgrounds were determined five times per year. The system remained within 
compliance. 

Tritium - Instrument performance was tested weekly and remained in compliance. Background and reference control 
samples were included with each sample set. Ali excursions beyond control limits were within statistical probabilities for 
such excursions. 

5.1.2 Analytical Reproducibllity 

licate sources are prepared from weekly composites of the daily Process Sewer discharge samples for gamma 
_, ctroscopic analysis. One source is analyzed imrnediately and the other is allowed to decay for three weeks before 
:ounting to minimize the affects of short Jived radionuclides. The average annual discharge rates of 137Cs and 6°Co using 
he 52 sets of duplicata sources were in good agreement. The 137Cs means differed by less than 7% and 6°Co by less 
han i%. lndividual weekly data agree within a counting uncertainty of 2 sigma in the majority of cases. 

-ritium analyses are performed daily on samples from the Process Sewer, the Sanitary Sewer, and as of 1998 June. on 
ne 0-4 Sewer. Composites of the daily samples are prepared for these discharge points, and the composites are 
inalyzed on a weekly schedule (monthly for 0-4). Oifferences between the tritium concentration in the composite samc-
tnd the average concentration of the daily samples that make up the composite were tracked throughout the year. 
~ontributions from short-lived beta emitters other than tritium in the Process Sewer make this comparison suitable as a 
1uide, but good agreement should be found in samples from the Sanitary and 0-4 Sewers. ln , 998, averages of daily 
amples and their monthly counterparts from the 0-4 Sewer showed no systematic bias and an 8 percent standard 
•aviation. For the Sanitary Sewer, where tritium concentrations are usually only a factor of two to three above the 
Ainimum Detectable Activity (MDA), no bias was again observed, but the standard deviation between daily averages and 
1e weekly composite samples was 21 percent. 

.1.3 lnter-Laboratory Comparisons 

, 1998, CAL Environmental Laboratory did not participate in laboratory inter-comparisons directly relevant to effluent 
,onitoring since the programs run by the COG or by the US Environmental Protection Agency (EPA), in which CAL has 
reviously participated, did not operate. 

.1.4 Program lmprovements 

1 1998, a project to bring the radiological liquid effluent and environmental monitoring QA program [12] to compliance with 
,e National Standard of Canada, CAN/CSA-2753-95, uRequirements for the Competence of Environmental LaboratoriesM 

·nitiated. A review performed in 1998 indicated that many technical aspects of QA required by the CAN/CSA-2753-95 
place. lmprovement efforts were focused on control documentation for recently commissioned counting 

s ruments. 



5.2 CRL Air Effluent Monitoring Laboratory 
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ln 1998, the following quality verification tests were performed for CAL air effluent verification monitoring: 

Gross Alpha and Beta Analysis: Reference standards and control blanks are measured with every sample set. ln addition 
all trays are counted on a regular basis to check for residual contamination, and are cleaned as required. 

Gamma Spectrometry: Energy calibration is carried out for every sample set. Backgrounds are counted with every 
sample set to detect any gross system contamination. ln addition long-count backgrounds are done regularly to 
characterize the trace background composition. 

5.3 

5.3.1 

WL Effluent and Environmental Laboratories 

Radiochemical Counting Equipment 

During 1998, 3607 quality verification tests were performed on the radiochemical counting equipment used by the 
Environmental Monitoring section at WL. Test results are in Table 5. 

TABLE 5. Summary of QA Tests on Radiochemical Counting Equipment, 1998 

PERFORMANCE PRECISION 
No of Tests %Pass No. of Tests %Pass 

Gross Alpha 
Counter#B 196 100 92 86 
Counter#9 858 93 257 99.6 

Gross Beta 
Counter #8 (see note) 197(112) 77 (99) 92-(38Î 69 Î100Î 
Counter#9 858 97 257 100 

Gamma 800 99 
Note: The detector for counter #8 was replaced part way through 1998. Figures in brackets are for after the change. 

5.3.2 Outfall Sampling 

As a part of Environmental Monitoring's Outfall Sampling Program, 317 quality verification tests were performed in 1998. 
Performance, accuracy and precision were verified by means of spike and duplicate tests on weekly and composite 
samples from the Outfall and also by laboratory and field blank and spiked blank tests. The results are summarized in 
Table 6. Quality Assurance tests fully complied with the acceptance criteria described in the WL Environmental Monitoring 
Laboratory's QA Manuals [14]. Details of the tests are in references [15] and [16]. 

TABLE 6. Summary of QA Tests on Outfall Samples, 1998 

Lab Method # of QATests %Pass 

.. Gross.AlpJ"la,.Gro~ B~eta . ............................... 53 ................................................ 91 ......................... . 
Plutonium 13 85 
Tritium 87 100 
Uranium 164 95 
1998 Total 317 95 
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DRL old: Refers to the DAL values in effect prior to 1998 November 1, as per Table 6.8 of reference [9], 
based on the most highly exposed group whether on- or off-site. 

DRL boundary-old: Aefers to the DRL values in ettect priorto 1998 November 1, as perTable 6.10 of reference [9), 
based on the most highly exposed group outside the CAL site boundary. 

DRL: Refers to the DRL values in effect after 1999 November 1, as per reference [3], based on the 
most highly exposed group outside the CAL site boundary. 

Gross Beta: For comparison with DRL old (i.e., on-site) gross beta is assumed to be Cs-137, the most 
restrictive beta emitter for on-site personnel. For comparison with DRL boundary [9] and the 
current DRL [3], gross beta assumed to be Sr-90, the most restrictive beta emitter for members of 
the public off-site. 

Gross Alpha: For all comparison with DALs, gross alpha is assumed to be Pu-239, except as noted for uranium 
fuel fabrication facilities. 

<Le: lndicates that the result is less than the Critical Level (Le). 

~: lndicates that the weekly monitoring result contains one or more individual daily, etc., monitoring 
results carrying the"<" indicator, and that the sum of the individual results is higher than 35% of 
the entire weekly result. [NOTE: sampling and analysis for some of the effluent 
streams/parameters is performed from 1 to 7 times a week.] 

• 

• 

• 



Appendix A 
CAL Air Effluent Monitoring Data for 1998 
Table A-1 

0 Release Po,nt NRU/NRX REACTOR STACK 

Bltta.tSample Location 109 109 
Radionuclide lodon&-125 t311odine 

Week',Unit Snlweek Bq/week 
1 97123110 980107 6.72E+06 1.00E+07 
2 980107 10 980114 9.99E+D6 7.76E+06 
3 980114 l098012I 9.95E+06 6.00E+-06 
4 98012110980128 1.65E+07 6.44E+06 
5 980128 10 980204 2.58E+07 9.30E+06 
6 980204 to 980211 2.23E+07 5.78E+06 
7 98021110 980218 1.41E+07 7.33E+06 
8 98021 8 10 980225 2.0SE+07 1.09E+07 
9 980225 to 980304 2.06E+07 1.02E+07 
10 980304 10 980311 9.66E+06 1.01E+07 
11 980311 IO 980318 t.01E+07 3. 17E+07 
12 980318 IO 980325 1.24E+07 8.45E+06 
13 980325 IO 980401 t.07E+07 8.17E+06 
14 980401 10 980408 8.30E+06 9.76E+06 
15 980408 10 980415 S.98E+06 8.40E+06 
16 980415 10 980422 6.57E+06 1.02E+07 
17 980422 10 980429 9.56E+06 3.81E+07 
18 980429 to 980506 1.65E+07 3.09E+07 
19 98050610 980513 2.23E+07 1.64E+07 
20 980513 10 980520 1.39E...07 2.9tE+07 
21 980520 10 980527 1.26E+07 1.49E+07 
22 980527 10 980603 1,92E+07 1.26E+07 
23 980603 IO 980610 1.06E+07 4.49E+06 
24 98061010 980617 9.88E+06 1.15E+07 
25 980617 to 980624 1.84E+07 9 .. 78E+06 
26 980624 to 980701 6.BOE+07 8.34E+06 
27 98070110 980708 2.49E+07 9.26E+06 
28 980708 10 980715 2.79E+07 8.31E+06 
29 980715 to 980722 4.07E+07 6.64E+06 
30 980722 10 980729 2.07E+07 9.00E+-06 
31 980729 10 980805 4.41E+07 7.14E+06 

980805 10 980812 3.74E+07 7.36E+06 
980812 10 980819 2.01E+07 7.30E+06 
980819 to 980826 l.88E+07 9.11E+06 

35 980826 10 980902 1.86E+07 6.32E+06 
36 980902 IO 980909 1.47E+07 6.25E+06 
37 980909 to 9809 t 6 1.55E+07 7.91E+06 
38 980916 10 980923 1.07E+07 6.50E+06 
39 980923 10 980930 U9E+07 1.47E+07 
40 980930 10 981007 7.52E+06 3.40E+07 
41 981007 IO 981014 9.40E+06 2.26E+07 
42 98101410 981021 9.69E+06 5.94E+07 
43 98102110 981028 9.75E+06 3.30E+07 
44 98102810 981104 5.80E+06 6.10E+07 
45 981104 to 981111 7.41E+06 3.26E+07 
46 981111 !0981118 9.01E+06 1.39E+09 
47 981118 10981125 6.17E+06 7.53E+08 
48 98112510 981202 6.59E+06 2.32E+08 
49 981202 IO 981209 5.81E•06 7.55E+07 
50 98120910 981216 3.98E+06 3.68E+07 
51 98121610 981223 677E•07 1.97E+07 
52 981223 lo 981230 6.0SE+06 1.16E+07 

Sum (Bq/a): 8 72E+0B 3.20E+09 
Average (Bqlweek): 1.68E+07 6.16E+07 

Minimum (BQ{week): 3.98E+06 4.49E+06 
Maximum (BQ/Week): 6.80E+07 1.39E+09 

DRL-old: 1.30E+11 VOE+11 
Ave(% DRLold): 1.29E-02 2.93E-02 
Max(% ORLold): 5.23E-02 6.62E-01 

ORL boundary-old: 1.30E+11 2.10E+11 
Ave(¾ORL bounaary-old) 1,29E-02 2.93E-02 
Max(%DRLboundatv-olal 5.23E-02 6.62E-01 

DRL(B~eek) 8.98E+10 1.36E+11 
Ave(¾ORL) 1.87E-02 4.53E-02 

Max (%0RL) 7.57E-02 1,02E+OO 
Slack LLO (Bq1week) 

Note:"I Monsto nng week lor Ar-41 beg,ns and ends al mtdmght Salur<fay, 
Lower Limil of Oetechon. Le =Crilical Level. 

109 
Gross Alpha 

Bq/week 
<Le B.63E+02 

S. 1.29E+03 
S. 1.32E+03 
S. 1.40E+03 

1.60E+03 
1.31E+03 

S. 1.3tE+03 
<Le 1.32E+03 

< 1.45E+03 
<Le t .29E+03 
<Le 1.24E+03 
<le 1 31E+03 
s t .31E+03 

1.33E+03 
S. 8.89E+02 

t.49E+03 
1 

1.63E+03 
S. 1.46E+03 

<le 8.77E+02 
1.61E+03 

s 1.47E+03 
<Le 1.32E+03 
<Le 1.31E+03 

S. 1.34E+03 
S. 1.63E+03 
s 1.48E+03 

1 

1.25E+03 s 
<le 1.42E+03 
s 1.29E+03 

' s 1.29E+03 
<le 8.5BE+02 

1.31E+03 
s 1.4SE+03 
s 1.47E+03 

<LC 1.30E+03 
S. 8.72E+02 

<le 1.28E+03 
1.88E+03 

S. 1.29E•03 
<Le 1.27E+03 
<Le B.55E+02 
s 1.57E+03 
S. 1.28E+03 

<le 1.26E+03 
<Le 1.27E+03 

S. 1.56E+03 
<Le 1.26E+03 
<le 1.25E+03 
<Le 1.25E+03 
<Le 1.25E+03 
<le 1.25E+03 
<le 4.20E+02 

6.76E+D4 
1.30E+03 
4 .20E+02 
1.88E+03 
3.00E+07 
4.33E-03 
6 .. 27E-03 
3.60E+10 
3.61E-06 
5.22E-06 
5.21E+09 
2.49E-05 
3 .61E-05 
1.26E+03 

109 
Gross Beta 
""''week 
t.41E+06 
4.54E+05 
3.34E+05 
3.91E+05 
6.89E+0S 
2.62E+0S 
4.03E+05 
6.56E+0S 
5.63E+05 
6.48E+0S 
6.65e+05 
2.78E+05 
9.03E+05 
9.62E+05 
3.93E+05 
1.28E+06 
4.72E+05 
2.01E+06 
9.77E+05 
7.44E+05 
4.SSE+OS 
1.33E+06 
2.77E+06 
3.21E+06 
3.98E+06 
3.17E+06 
2.30E+06 
1.79E+06 
2. I2E+06 
3.54E+06 
1.35E+06 

1 

2.57E+06 
2.42E•06 
2.02E+06 
4.SSE+06 
2.95E+06 
4.34E+06 
1.38E+06 
2.26E+06 
3.42E+06 
1.82E+06 
2.59E•06 
1.70E+06 
1.40E+06 
1.47E• 06 1 

2.44E+06 
2.03E+06 
1.58E+06 
1.59E+06 
1.81E+06 
1.61E+06 
5.62E+05 
8.70E+07 
1.67E+06 
2.62E+05 ' 

' 4.55E+06 1 

7.80E+11 
2.1SE-04 
5.83E-04 
1.70E+12 
9.84E-05 
2.68E-04 
4 .34E+11 
3.86E-04 
1.0SE-03 
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109 109 
Tn11um ox,ae Ar-41 

B~eek Week·) B01week 
1.48E+12 98.Jan-10 5.5IE+14 
2.51E+12 98-Jan-17 1.87E+14 
9.40E+t1 98-Jan-24 5.64E+14 
2.34E+12 98~n-31 5.75E+14 
1.56E+12 98-Feb-07 S.61E+14 
2.00E+12 98-Feb-14 1.82E+14 
1.61E+12 98-Feb-21 4.69E+14 
1.36E+12 98-Feb-28 4.96E+14 
1.19E+t2 98•Mar-07 2.22E+14 
1.22E+12 98-Mar-14 3.82E+14 
2.03E+12 98-Mar-21 3.89E+14 
1.16E+12 98-Mar-28 2.02E+14 
3.32E+t1 98-Apr-04 4.03E+14 
7.68E+11 98-Apr-1 t 4.64E+14 
5.20E+11 98-Apr-18 1.58E+14 
1,78E+12 98-Apr-25 4.32E+14 
1.38E+12 98-May-02 4 ,73E+14 
1.78E+12 98-May-09 2.06E+14 
1.62E+12 98-May-16 3.09E+14 
1.18E+12 98-May-23 U 0E+13 
2.29E+12 98-May-30 2.81E+14 
1,83E+12 98.Jun-06 2.91E+14 
2.55E+12 98.Jun-13 4.02E+14 
1.17E+12 98-Jun-20 2.08E+14 
2.29E+12 98.Jun-27 4.53E+I4 
3.42E+12 98-Jul-04 4.04E+14 
1.80E+12 98-Jul-11 1.57E+14 
1.25E+12 98.Jul-18 4.38E+14 
1.73E+12 98.Ju1•25 3.79E+14 
I.S0E+12 98-Aug-01 1.72E+14 
1.78E+l2 98-Aug-oa 4.41E+14 
2.00E+12 98-Aug-15 4, 15E+14 
1.33E+12 98-Aug-22 1,69E+14 
1.41E+12 98-Aug-29 3,67E+14 
8.40E+11 98-Sep-05 3.82E+14 
9.65E+11 98-Sep-12 4 ,62E+14 
3.54E+12 98•Sep-19 8.46E+13 
7.64E+11 98-Sep-26 3.97E+14 
2.24E+12 98-0ct-03 3.38E+ 14 
5.57E+11 98-0ct-10 3.70E+14 
5.71E+11 98-0cl-17 4 .51E+ 14 
1.01E+I2 98-0ct-24 4.64E+14 
1.09E+I2 98-0cl-31 1.81E+ 14 
4.37E+10 98-Nov-07 4 70E+14 
1.s1 e .. 12 98-Nov-14 2 .86E+ 14 
1.36E+12 98-Nov-21 4.75E+14 
1.87E+12 98-Nov-28 1.31E+14 
2.54E+12 98-Dec-05 3.86E+14 
7.75E+11 98-Dec-12 2.67E+t4 
1.13E+12 98·Dec•19 5.36E+14 
1.57E+t2 98-Dec-26 4.45E+14 
1.94E+11 99.Jan-02 5.20E+14 
7.77E+13 1.85E+16 
t .49E+12 3.55E+14 
4.37E+10 1.10E+l3 
3.54E+12 5.75E+14 
1.10E+16 9,25E+15 
1.36E-02 3.84E+OO 
3.22E-02 6.21E+OO 
1.10E+16 3.70E+16 
1.36E-02 9.59E·01 
3.22E·02 1.55E+OO 
3.05E+16 1.46E+16 
4.90E-03 2.43E+OO 
1.16E-02 3 .94E+OO 

1 



Appendix A 
CRL Air Effluent Monitoring Data for 1998 
Table A-2 

Release Point 

Blag./Sarnple Location 109 
Radionuclide Calbon-14 
Week\Unit fl<>'week 

1 97123110 980107 1.39E+10 
2 980107 10 980114 8.29E+09 
3 980114 10 980121 1.S1E+10 
4 980121 10 980128 1.85E+10 
s 98012810 980204 1.45E+10 
6 980204 to 98021 t 7.94E+09 
7 980211 10 980218 1.28E+l0 
8 98021810 980225 9.91E+09 
9 980225 to 980304 1.02E+10 
10 980304 10 980311 6.92E+09 
11 980311 10 980318 1.91E+10 
12 980318 lo 980325 1.46E+10 
13 98032510 980401 8.73E+09 
14 980401 10 980408 8.74E+09 
15 980408 10 980415 5.69E+09 
16 980415 10 980422 1.40E+10 
17 980422 10 980429 2.17E+10 
18 980429 10 980506 1.42E+10 
19 98050610 980513 1.23E+10 
20 980513 10 980520 1.46E+10 
21 980520 10 980527 $ample 10s1 
22 980527 10 980603 1.96E+10 
23 98060310 980610 1.57E+10 
24 980610 IO 980617 1.08E+10 
25 980617 to 980624 1.67E+10 
26 980624 10 980701 3.34E+10 
27 980701 10 980708 1.95E+10 
28 980708 10 980715 5.30E+09 
29 980715 to 980722 2.43E+10 
30 980722 10 980729 2 36E+10 
31 980729 10 980805 999E+09 
32 980805 10 980812 2 19E+10 
33 980812 10 980819 1,47E+10 
34 980819 10 980826 9.42E+09 
35 980826 to 980902 1.42E+10 
36 980902 10 980909 1.17E+10 
37 980909 IO 980916 7.03E+09 
38 980916 to 980923 4.89E+09 
39 980923 10 980930 1.45E+t0 
40 98093010 981007 4.71E+09 
41 981007 to 981014 1.45E+10 
42 981014 10 981021 9.19E+09 
43 981021 10 981028 1.68E+10 
44 981028 to 981104 1.86E+09 
45 98110410 981111 1.35E+10 
46 98111110 981118 6.44E+09 
47 98111 810 981125 9.34E+09 
48 98112510 981202 3.03E+09 
49 981202 to 981209 1.14E+10 
50 98120910981216 7.53E+09 
51 98121610 981223 1.13E+10 
52 98122310 981230 3.01E+09 

Sum (Bq/a) 6.42E+11 
Average (Bq/week): 1.26E+10 

Minimum (Bqtweek). 1.86E+09 
Maximum (Bqtweek). 3.34E+10 

ORLold(Bq/week). 1.70E+14 
Ave(% ORLold); 7.40E-03 
Max{¾ ORLold): 1.96E-02 

DAL boundary-old(Bq/week): 1.70E+14 
Ave(%0RL boundary-oldl 7.40E-03 
Max(%DRL boundary-old) 1.96E-02 

DRL (Bq/Vweek) 1.91E+14 
Ave(04DRL) 6.59E--03 

Max (%DRL) 1.75E-02 
Slack LLO {BGlweek} 

LLO: Lower L,m,1 ot Oe1ec11on. Le =Cnt,cal Level. 

163 
lodine-125 
fl<>'week 
5.64E+06 
2.89E+07 
6.63E+06 
1.33E+07 
1.33E+07 
2.2SE+07 
1.26E+07 
,.ne+o7 
1.76E+07 
8.77E+06 
8.26E+06 
7.46E+06 
1.14E+07 
9.44E+06 
8.80E+06 
8.07E+06 
9.12E+06 
1.95E+07 
3.11E+07 
1.95E+07 
1.57E+07 
2.85E+07 
1.54E+07 
1.05E+07 
2.17E+07 
7.24E+07 
3.38E+07 
6.58E+07 
5.01E+07 
2.35E+07 
2.02E+07 
7.67E+07 
2.32E+07 
2.23E+07 
2.23E+07 
1.65E+07 
1.73E+07 
1. 13E+07 
9.88E+06 
7.23E+06 
1.57E+07 
1.11E+07 
6.95E+06 
9.29E+06 
5.76E+06 
8.88E+06 
1.02E+07 
6.20E+06 
3.02E+06 
3.13E+06 
9.44E+06 
5.83E+06 
9.69E+08 
1.86E+07 
3.02E+06 
7.67E+07 
1.30E+1 1 
1.43E-02 
5.90E-02 
1.30E+11 
1.43E-02 
5.90E-02 
8.98E+10 
2.0BE-02 
8.54E-02 

NRU/NRX REACTOR STACK 

163 163 
lodine-131 Gross Alpha 
fl<>'week. Bq,'week 
8.97E+06 3.40E+03 
8.76E+06 3.38E+03 
6.32E+06 3.30E+03 
8.03E+06 3.30E+03 
1.16E+07 2.98E+03 
8.07E+06 1.29E+03 
7.37E+06 3.99E+03 
1.17E+07 3.61E+03 
7.23E+06 3.70E+03 
9.97E+06 3.11E+03 
3.28E+07 2.99E+03 
9.29E+06 3.59E+03 
1.03E+07 3.43E+03 
1.-46E+07 3.02E+03 
1.13E+07 3.49E+03 
1.70E+07 3.05E+03 
4.15E+07 3.47E+03 
3.69E+07 3.15E+03 
1.99E+07 2.59E+03 
3.94E+07 3.31E+03 
1.70E+07 3.45E+03 
1.23E+07 <Le 3.02E+03 
6.67E+06 3.02E+03 
1.30E+07 3.20E+03 
1.00E+07 3.0SE+03 
9.13E+06 3.64E+03 
9.78E+06 <le 2.85E+03 
8.01E+06 ! 3.40E+03 
7.88E+06 <le 2.9SE+03 
9.16E+06 3.09E+03 
6.95E+06 3.09E+03 
7.49E+06 2.57E+03 
8.37E+06 3.14E+03 
1.02E+07 3.18E+03 
6.34E+06 2.99E+03 
5.57E+06 2.98E+03 
8.71E+06 s 3.22E+03 
6.95E+06 < 3.27E+03 
1.28E+07 ;Le 2.52E+03 
3.45E+07 3.35E+03 
2.02E+07 ! 3.23E+03 
5.54E+07 2.93E•03 
2.61E+07 3.21E+03 
5.40E+07 3.17E+03 
2.90E+07 2.91E+03 
1.21E+09 3.48E+03 
6.2SE+08 3.03E+03 
2.47E+08 $ 2.88E+03 
6.18E+07 3.15E+03 
2.98E+07 3.97E+03 
1.68E+07 s 2.87E+03 
1 .27E+07 <Le 2.47E+03 
2.92E+09 1.63E+05 
5.61E+07 3.14E+03 
5.57E+06 1.29E+03 
1.21E+09 3.99E+03 
2.10E+11 3.00E+07 
2.67E-02 1.05E-02 
5.76E-01 1.33E-02 
2.10E+11 3.60E+10 
2.67E-02 8.73E-06 
5.76E-01 1.11E•05 
1.36E+11 5.21E+09 
4.13E-02 6.03E-05 
8.90E-01 7.66E-05 

3.11E+03 
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163 163 
Gross Beia Tri~umOxide 

fl<>'week fl<>'week 
4.17E+06 4.51E+12 
1.79E+06 2.52E+12 
4.39E+05 2.30E+12 
6.26E+OS 2.65E+12 
8.69E+05 3.35E+12 
3.37E+OS 3.07E+12 
4.59E+OS 2.21E+12 
5.89E+OS 2.66E+12 
6.SOE+05 2.42e .. 12 
1, 16E+06 1.92E+12 
6.66E+05 4.06E+12 
5.98E+05 1.60E+12 
6.61E+05 t .75E+12 
8.53E+05 1,96E+12 
6.66E+05 1.39E+12 
1.01E+06 1.57E+12 
8.16E+05 1.93E+12 
1.78E+06 2.23E+12 
8.81E+OS 1.48E+12 
9.04E+05 1.64E+t2 
6.23E+05 1.28E+12 
2.08E+06 1.77E+12 
3.18E+06 1.91 E+12 
3.48E+06 2.48E+12 
2.16E+06 2.00E+12 
4.23E+06 2.67E+12 
3.24E+06 1.42E+12 
2.57E+06 L 68E+12 
3.25E+06 1.99E+12 
3.57E+06 2.23E+12 
.3.1BE+06 2.07E+12 
2,61E+06 2.44E+12 
4.56E+06 1.97E+12 
2.33E+06 2.01E+12 
4.77E+06 1.78E+12 
5.96E+06 1.93E+12 
6.12E+06 1.62E+12 
3.05E+06 2.01E+12 
3.23E+06 1.97E+12 
5.10E+06 1.97E+12 
4.21E+06 1.84E+12 
4.42E+06 1.83E+t2 
2.3SE+06 2.23E+12 
3.04E+06 2.02E+12 
4.62E+06 2.14E+12 
t .08E+07 1.88E+12 
8.37E+06 2.00E+12 
3.76E+06 1.63E+12 
3.06E+06 1.99E+l2 
3.62E+06 5.30E+12 
2.84E+06 3.43E+12 
2.39E+06 2.71E+12 
1.43E+08 1.1 5E+14 
2.74E+06 2.22E+12 
3.37E+05 1.2BE+12 
1.08E+07 5.30E+12 
7.80E+11 1.10E+16 
3.52E-04 2.02E-02 
1.38E-03 4.82E-02 
1.70E+12 1.10E+16 
1.61E-04 2.02E-02 
6.35E-04 4.82E-02 
4.34E-t11 3 OSE+16 
6.32E-04 7.28E·03 
2.49E-03 1.74E-02 

• 
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Append1xA 
CAL Air Effluent Monitoring Data for 1998 
Table A·3 

Aelease Po,nt 

' BldgJSample Loca1ion 150 Fans 

Rad,onuchde lod,ne-125 
WeeklUnit Bq/Week 

1 971231 10 980107 8.57E+06 
2 980107 10980114 5.01E+06 
3 980114 10 980121 2.00E+06 
4 980121 to 980128 1.79E+06 
5 980128 10 980204 3.80E+04 
6 980204 IO 980211 2.62E+06 
7 980211 10 980218 1.58E+06 
8 98021810 980225 1.85E+06 
9 980225 10 980304 1.29E+06 
10 980304 10 980311 7.99E+05 
11 980311 10 980318 9.85E+05 
12 980318 10 980325 7.70E+05 
13 980325 10 980401 1.13E+06 
14 98040110 980408 7.24E+OS 
15 980408 10 980415 4.74E+05 
16 980415 10 980422 6.74E+OS 
17 980422 to 980429 1.03E+06 
18 980429 10 980506 1.14E+07 
19 980506 IO 980513 4.07E+07 
20 980513 to 980520 6.52E+06 
21 980520 to 980527 1.91E+06 
22 980527 10 980603 
23 980603 to 980610 2.15E+05 
24 980610 10 980617 3.88E+04 
25 980617 to 980624 3.82E+OS 
26 980624 10 980701 1.58E+05 
27 980701 10 980708 6.06E+04 
28 980708 10 980715 9.61E+04 
29 980715 to 980722 1.33E+OS 
30 980722 to 980729 5.10E+04 
31 980729 10 980805 1.25E+05 
32 980805 to 980812 2.45E+OS 

980812 10 980819 1.85E+OS 
980819 to 980826 2.97E+OS 

s 980826 10 980902 1.62E+05 
36 980902 10 980909 9.6SE+04 
37 98090910 980916 1.13E+05 
38 980916 10 980923 1.32E+05 
39 980923 10 980930 1.20E+05 
40 980930 to 981007 8.11E+04 
41 98100710 981014 1.01E+05 
42 981014 10 981021 9.11E+04 
43 981021 10 981028 1.52E+05 
44 98102810 981104 1.10E+05 
45 98110410981111 8.15E+04 
46 98111110981118 7.46E+04 
47 981118 10 981125 8.4BE+04 
48 98112510 981202 9.68E+04 
49 981202 10 981209 1.28E+05 
50 981:?0910 981216 1.07E+OS 
51 98121610 981223 1.38E+OS 
52 981223 10 981230 1.48E+05 

Sum (Bq/a): 1.04E+08 
Average (8qlweek): 2.00E+06 
Minimum (Bq/week): 3.80E+04 

Maximum (Bnlweek): 4.07E+07 
OALold(Bq.lweek): 1.20E+11 

Ave{¾ OALold): 1.66E-03 
Max(% DALold): 3.39E-02 

ORL boundary-old(Bq/Week): 1.10E+16 
Ave(%0AL b0unda,y-old) 1.a2e-oa 
Max(%DRLboundary-old) 3.70E-07 

OAL (BQIVweek) 8.98E+10 
Ave(%0AL) 2.22E-03 

Max (¾DRL) 4.53E-02 
S1ack LLO (Bq.lweek\ 

LLO: Lower L,m,1 of Oetec11on Le =Cnt,cal Level. 

• 

NAU ROOF VENTS 

150 Fans and 150 Fans 150 Fans and 
Looos Looos 

lodine-131 lod,ne-125 lodine-131 
Bq/Week Bq/Week Bq/Week 
1.34E+06 8.57E+06 1.34E+06 
1.88E+06 5.01E+06 1.88E+06 
1.18E+06 2.00E+06 1.18E+06 
9.78E+05 1.79E+06 9.78E+05 
1.80E+06 3.80E+04 1.80E+06 
2.05E+06 2.62E+06 2.05E+06 
1.22E+06 1.58E+06 1.22E+06 
1.12E+06 1.8SE+06 1.12E+06 
8.12E+05 1.29E+06 8.12E+05 
7.37E+OS 7.99E+OS 7.37E+OS 
9.93E+05 9.85E+05 9.93E+05 
9.10E+05 7.70E+05 9.10E+05 
8.44E+05 1.13E+06 8.44E+05 
8.90E+05 7.24E+05 8.90E+05 
5.36E+OS 4.74E+05 5.36E+05 
6.68E+OS 6.74E+05 6.68E+05 
4.43E+04 1.03E+06 4.43E+04 
6.52E+05 1.14E+07 6.52E+OS 
8.99E+05 4.07E+07 8.99E+OS 
7.53E+05 6.52E+06 7.53E+05 
2.74E+OS 1.91E+06 2.74E+OS 
3.42E+05 7.96E+06 3.42E+05 
5.27E+OS 2.15E+OS 5.27E+OS 
3.67E+06 3.88E+04 3.67E+06 
3.76E+07 3.82E+OS 3.76E+07 
7.03E+06 1.S8E+OS 7.03E+06 
7.08E+OS 6.06E+04 7.08E+05 
4.26E+0S 9.61E+04 4.26E+OS 
4.60E+05 1.33E+05 4.60E+b5 
6.06E+05 5.10E+04 6.06E+05 
7.20E+OS 1.2SE+OS 7.20E+05 
9.52E+OS 2.45E+OS 9.52E+OS 
4.10E+05 1.85E+05 4.10E+05 
4.59E+05 2.97E+05 4.59E+0S 
3.82E+OS 1.62E+OS 3.82E+05 
1.83E+05 9.6SE+04 1.83E+05 
S.59E+05 1.13E+05 S.59E+0S 
5.81E+0S 1.32E+OS S.81E+05 
8.52E+OS 1.20E+05 8.52E+05 
1.16E+06 8.11E+04 1.16E+06 
8.36E+05 1.01E+05 8.36E+05 
1.08E+06 9.11E+04 1.08E+06 
9.S3E+OS 1.52E+05 9.53E+OS 
8.81E+OS 1.10E+OS 8.81E+05 
9.87E+OS 8.1SE+04 9.87E+05 
5.60E+06 7.46E+04 S.60E+06 
3.74E+06 8.48E+04 3.74E+06 
4.69E+06 9.68E+04 4.69E+06 
1.4SE+06 1.28E+OS 1.4SE+06 
6.69E+05 1.07E+05 6.69E+OS 
4.96E+05 1.38E+OS 4.96E+05 
6.78E+05 1.48E+05 6.78E+05 
1.00E+08 1.04E+08 1.00E+08 
1.93E+06 2.00E+06 1.93E+06 
4.43E+04 3.80E+04 4.43E+04 
3.76E+07 4.07E+07 3.76E+07 
7.00E+10 1.20E+11 7.00E+10 
2.75E-03 1.66E-03 2.7SE-03 
S.37'E-02 3.39E-02 5.37E-02 
2.10E+t1 1.10E+16 2.tOE+l 1 
9.18E-04 1.82E-08 9.tBE-04 
1.79E-02 3.70E-07 1.79E-02 
t .36E+11 8.98E+10 1.36E+11 
1.42E-03 2.22E-03 1.42E-03 
2.76E-02 4.S3E-02 2.76E-02 
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150 Fans 150 Fans and 
L"""S 

Tri1,um Ox1de Gross Alpha 
B<IIWeek Bq/Week 
1.15E+12 !: 1.22E+02 
1.32E+12 !: 1.09E+02 
1.53E+12 1.38E+02 
1.63E+12 9.96E+01 
1.57E+12 1.22E+02 
1.35E+12 !: 1.04E+02 
1.51E+12 1.23E+02 
1.SOE+12 1.09E+02 
1.47E+12 1.42E+02 
1.55E+12 !: 1.32E+02 
1.25E+12 1.24E+02 
1.32E+12 !: 1.22E+02 
1.SOE+12 !: 1.03E+02 
1.67E+12 1.63E+02 
1.56E+12 1.2SE+02 
1.60E+12 1.05E+02 
2.13E+12 1.64E+02 
2.20E+12 1.11E+02 
1.96E+12 <LC 1.04E+02 
1.22E+12 1.43E+02 
1.81E+12 1.SOE+02 
1.74E+12 <LC 1.04E+02 
1.84E+12 1.08E+02 
1.37E+12 1.45E+02 
1.71E+12 !: 1.0SE+02 
2.12E+12 1.43E+02 
1.0SE+12 !: 9.81E+01 
1.60E+12 :;. 1.21E+02 
1.59E+12 1.02E+02 
1.25E+ 12 <Le 1.01E+02 
1.11E+12 <le 1.02E+02 
1.27E+12 1.03E+02 
1.46E+12 1.07E+02 
1.63E+12 1.04E+02 
1.26E+12 1.57E+02 
9.57E+t1 :;. 1.06E+02 
1.27E+12 1.12E+02 
1.28E+12 :;. 1.02E+02 
1.12E+12 1.02E+02 
1.37E+12 :;. 1.01E+02 
1.28E+12 <Le 1.01E+02 
1.09E+12 !: 1.09E+02 
1.71E+12 <Le 1.00E+02 
1.51E+12 9.97E+01 
1.36E+12 :;. 1.20E+02 
1.31E+12 1.05E+02 
1.26E+12 1.00E+02 
1.38E+t 2 :;. 1.06E+02 
2.03E+12 9.96E+01 
1.33E+12 9.84E+01 
1.01E+12 ! 9.87E+01 
1.14E+12 <LC 9.94E+01 
7.62E+13 5.97E+03 
1.47E+12 1.tSE+02 
9.57E+11 9.81E+01 
2.20E+12 t .64E+02 
7.80E+13 3.00E+07 
1.88E+OO 3.83E-04 
2.82E+OO S.47E-04 
1.10E+16 3.60E+10 
1.33E-02 3.19E-07 
2.00E-02 4.S6E-07 
3.0SE+16 5.21E+09 
4.80E-03 2.21E-06 
7.21E-03 3.t5E-06 

1.08E+02 



Appendix A 
CAL Air Effluent Monitoring Data for 1998 
Table A-4 

Release Po,nt NAU VENTS LAB. BLOG.107 •• Miscellaneous 
Vents 

Bldg./Sample Location 150 Fans and 107 107 
LntV>S 

Radionuclide GrossBera Gross Alpha Gross Be1a 
Week\Unit Bqlweek Bq/week Bq/week 

1 971231 to 980107 1.76E+03 1.06E+02 <Le t.58E+03 
2 980107 10 980114 2.49E+03 <Le 1.04E+02 <Le 1.42E+03 
3 980114 to 980121 1.61E+03 <LC 1.06E+02 2.94E+03 
4 980121 10 980128 1.95E+03 <Le 1.02E+02 <Le 1.58E+03 
5 980128 to 980204 2.68E+03 <Le 1.0SE+02 2.60E+03 
6 980204 10 980211 2.15E+03 1.07E+02 1.46E+03 
7 980211 to 980218 1.78E+03 1.42E+02 <Le 1.34E+03 
8 98021810 980225 S. 2.02E+03 <LC 1.07E+02 <Le 1.28E+03 
9 98022S to 980304 S. 1.57E+03 <Le 1,0SE+02 1.86E+03 
10 980304 10 980311 S. 1.24E+03 <le 1.04E+02 <Le 1.21E+03 
11 980311 to 980318 S. 2.37E+03 1.3SE+02 <LC 1.88E+03 
12 980318 10 980325 1.73E+03 1.78E+02 1.77E+03 
13 98032510 980401 1.49E+03 <Le 1.06E+02 1.99E+03 
14 980401 10 980408 S. 1,24E+03 <Le 1.07E+02 <Le 1.20E+03 
15 980408 10 980415 <Le. 2.09E+03 <Le 1.07E+02 <Le 2.14E+03 
16 98041510 980422 1.96E+03 1.45E+02 2.4SE+03 
17 980422 10 980429 S. 1.47E+03 <Le 1.07E+02 <Le 1.39E+03 
18 980429 10 980506 S.02E+03 <Le 1.06E+02 7.79E+03 
19 98050610 980513 S. 1.46E+03 1.43E+02 1.90E+03 
20 980513 10 980520 S. 1.54E+03 <LC 1.06E+02 <LC 1.27E+03 
21 980520 10 980527 2.01E+03 <Le 1.06E+02 <Le 1,34E+03 
22 980527 to 980603 2.12E+03 1.79E+02 <le 1.08E+03 
23 980603 to 98061 O S. 1.40E+03 <Le 1,06E+02 <Le 1.23E+03 
24 980610 to 980617 1.49E+04 5.40E+02 8.51E+03 
25 980617 10 980624 S.16E+03 1.09E+02 <le 2.31E+03 
26 980624 10 980701 8.61E+03 <Le 1.07E+02 8.40E+03 
27 980701 to 980708 2.14E+04 <Le 1.01E+02 3.8SE+04 
28 980708 to 980715 3.24E+03 <Le 1.15E+02 <le 2.00E+03 
29 98071 s to 980722 <Le 1.56E+03 <LC 1.04E+02 <le 1.60E+03 
30 980722 10 980729 1.76E+03 <Le 1.04E+02 <le 1.49E+03 
31 980729 to 980805 S. 1.64E+03 <Le t.04E+02 2.51E+03 
32 980805 10 980812 S. 1.45E+03 <le 1.0SE+02 1.41E+03 
33 980812 to 980819 1.87E+03 <le 1.06E+02 1.70E+03 
34 98081910 980826 S. 1.46E+03 <LC 1.07E+02 4.16E+03 
35 980826 IO 980902 S. t .99E+03 <Le 1.0SE+02 <Le 1.47E+03 
36 980902 IO 980909 <LC 1.49E+03 <LC 1.0SE+02 <LC 1.53E+03 
37 980909 10 980916 <Le 2.15E+03 <le 1.04E+02 <Le 2.21E+03 
38 98091610 980923 <LC 2.23E-t03 <LC 1.0SE+02 <LC 2.28E+03 
39 980923 to 980930 <Le 2.69E+03 1.74E+02 <Le 2.76E+03 
40 980930 10 981007 .S. 3.0SE+03 <Le 1.03E+02 <Le 2.71E+03 
41 981007 10 981014 .S. 1.SSE+03 <le 1.04E+02 <le: 1.53E+03 
42 981014 10 981021 S. 1.80E+03 <le: 1.03E+02 1.68E+03 
43 981021 10 981028 S. 2.92E+03 <le: 1.03E+02 <Le 2.91E+03 
44 98102810 981104 S.47E+03 <Le 1.02E+02 <Le 2.65E+03 
45 981104 to 981111 .S. 1.5SE+03 <Le 1.03E+02 <Le 1.48E+03 
46 98111110 981118 2.12E+04 <Le 1.03E+02 5.66E+03 
47 98111810 981125 1.88E+04 1.03E+02 <Le: 2.89E+03 
48 98112510 981202 4.98E+03 1.70E+02 <le: 1.38E+03 
49 981202 to 981209 2.25E+03 <Le 1.01E+02 <le: 1.40E+03 
50 98120910 981216 4.02E+03 <Le 1.01E+02 6.28E+03 
51 98121610 981223 <Le 1.98E+03 1,70E+02 <le: 2.03E+03 
52 98122310 981230 <LC t ,SOE+03 · <LC 1.02E+02 <LC 1.54E+03 

Sum U3q/al: 1.90E+OS 6.38E+03 1.62E+05 
Average (Bqlweek): 3.65E+03 1.23E+02 3.11E+03 
Minimum (Bcvv,eek): 1.24E+03 1.01E+02 1.08E+03 
Maximum (Bq/week) 2.14E+04 5.40E+02 3.85E+04 

ORL old(Bq/week) 1.60E+09 3,00E+07 1.60E+09 
Ave(% ORLold) 2.28E·04 4.09E-04 1.94E-04 
Max(¾ ORLo1d) 1.34E-03 1.BOE-03 2.41E-03 

ORLboundary-old(Bq/week}. 1.70E+12 3.60E+10 1.70E+12 
Avej•,. oRLDOundary-old) 2.15E-07 3.41E-07 1.83E-07 
Max(,:.OALDOundary-old) 1.26E-06 1.SOE-06 2.26E-06 

DRL (Bq/'Vweek) 4.34E+11 5.21E+09 4.34E+t 1 
Ave(¾ORLI 8.41E-07 2.36E-06 7.16E-07 

Max ('¼ORL)I 4,93E-06 1.04E-05 8,87E•06 
Slack LLO {Bq/weekl 1.82E+03 1.0SE+02 1.76E+03 

LLOaa Lower L1m11 ot Detec11on. Le =CnIical Levet. 

206 Slack 

Noble Gases 
Bq/week 
4.84E+12 
7.42E+12 
4.69E+12 
8.64E+12 
1.07E+13 
9.13E+12 
6.12E+12 
9.14E+12 
1.93E+13 
1.97E+13 
1.64E+13 
7.79E+12 
8.66E+12 
9.73E+12 
6.72E+12 
9.28E+12 
1.02E+13 
8.98E+12 
8.47E+12 
8.02E+12 
2.69E+12 
S.83E+12 
1.34E+13 
1.00E+13 
6.93E-t12 
7.07E+12 
9.56E+12 
4.SOE+12 
5.76E+12 
7.48E+12 
4.46E+12 
S.88E+12 
7.44E+12 
2.84E+12 
S.01E+12 
8.60E+12 
9.35E+12 
8.95E+12 
6.36E+12 
6.74E+12 
8.19E+12 
5.65E+12 
6.09E+12 
5.82E+12 
6.18E+12 
5.25E+12 
5.04E+12 
4.11E+12 
5.90E-t12 
4.32E+12 
5.09E+12 
t..01E+13 
4.0SE+14 
7.78E+12 
2.69E+12 
1.97E+13 
1.60E+15 
4.86E-01 
1.23E+OO 
4.10E+16 
1.90E-02 
4.SOE-02 
7.39E+15 
1 .. 05E-01 
2.67E-01 
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Mo•99 PRODUCTION 
FACILITY (61 Me1erStackl 

206 Slack 206 Slack 206 Slack 

lodine-131 Gross Alpha Gross Bata 
Bqlweek Bqlweek Bcvv,eek 
2.31E+07 S. 1.45E+02 7.BOE+03 
2.15E+07 <LC 2.39E+02 2.91E+04 
2.43E+07 S. 2.44E+02 4.39E+04 
1,77E+07 4.37E+02 8 .92E+04 
1.79E+07 S. 2.42E+02 1.60E+04 
1.70E+07 <le 1.46E+02 2.33E+04 
2.24E+07 S. 3.07E+02 2.91E+04 
3.62E+07 S. 2.46E+02 3.84E+04 
5.38E+07 3.08E+02 3.76E•05 
1.04E+07 S. 2.89E+02 2,27E+OS 
1.46E+06 <le 2.31E+02 7.12E+04 
6.07E+06 <LC 2.43E+02 7.13E+04 
2.21E+07 S. 2.60E+02 5.22E+04 
9.58E+06 S. 2.78E..02 6.0SE+04 
7.22E+06 S. 1.97E+02 4.15E+04 
2.31E+07 S. 2.4BE+02 7.22E+04 
1.45E+07 S. 2.79E+02 1.71E+05 
3.11E+07 S. 2.44E+02 6.SOE+04 
2.56E+07 S. 2.29E+02 3]2E+04 
2.27E+07 S. 2.44E+02 3.16E+04 
1.02E+07 S. 2.45E+02 1.89E+04 
1.53E+07 S. 2.62E+02 2.40E+04 
1.33E+07 S. 3.10E+02 1.23E+04 
1.92E+08 S. 3.14E+02 4, 11E+04 
1.37E-t08 <Le 2.46E+02 7.0SE+OS 
3.80E+07 S. 3.13E+02 1.55E+06 
3.16E+07 <Le 1.8SE+02 S.45E+OS 
3.63E+07 s 3.34E+02 1.73E+05 
5.40E+07 2.89E+02 4.63E+OS 
3.46E+07 S. 2.55E+02 9.31E+05 
3.69E+07 S. 1.92E+02 1.7SE+06 
6.41E+07 2.27E+02 1.91E+06 
3.22E+07 S. 1.94E+02 1.45E+06 
8.62E+07 <Le 2.46E+02 7.SOE+05 
6.75E+07 3.09E+02 2.64E+05 
3.57E-t07 <Le 1.93E-t02 3.12E+OS 
3.22E+07 .S. 2.70E+02 3.98E+05 
3.00E+07 S. 2.41E+02 3.S6E+OS 
2.S6E+07 S. 2.55E+02 1.95E+05 
1.01E+07 S. 2.37E+02 7.83E+OS 
1.31E+07 <Le: 1.90E+02 4.30E+OS 
1.07E+07 S. 2.06E+02 2.93E+05 
1.39E+07 S. 2.52E+02 1.00E+06 
1.78E+07 <LC 2.34E+02 5.20E+OS 
2.60E+07 S. 2.84E+02 5.34E+07 
2.44E+07 S. 2.84E+02 6.6SE+06 
1.84E+07 S. 2.66E+02 6.73E+OS 
1.84E+07 S. 2.66E+02 2.72E+05 
1.S8E+07 S. 2.80E+02 4.21E•05 
1.04E-t07 S. 2.16E+02 3.77E+05 
7.61E+06 3.89E+02 3.92E+05 
6.27E-t06 4.73E+01 8.99E+OS 
1.57E+09 1.31E+04 7.95E+07 
3.03E+07 2.52E+02 1.53E+06 
1.46E+06 4.73E+01 7.80E+03 
1.92E+08 4.37E+02 5.34E+07 
2.10E+11 3.00E+07 1.20E+11 
1.44E-02 8.39E-04 1.27E-03 
9.14E-02 1.46E-03 4.45E-02 
2.10E+11 3.60E+10 1.70E+12 
1.44E-02 6.99E-07 8.99E-05 
9.14E-02 1.21E-06 3.14E-03 
1.36E+11 S.21E+09 4.34E+11 
2.22E-02 4.83E-06 3.52E-04 
1 41E-01 8.39E-06 1.23E-02 

2.4SE+02 

• 

• 



Appendix A 
CAL Air Ettluent Monitoring Data for 1998 
Table A·5 

( ~, Release Po,nt UNIVERSAL. CELLS FACIUTY' 

- 8Idg./Sample Locat,on 234 Cells 234 Cells 234 CelJs 

Radionuclide lodine-131 Gross Alpha GrossBeia 

Week\Unit Bq/week Bq/week Bq/week 
971231 to 980107 3.41E+05 s 2.28E+02 1.10E+04 
98010710 9801 14 1.49E+05 4.69E+02 7.75E+03 s 
980114 10 980121 5.46E+02 6.67E+03 
980121 10 980128 s 5.22E+04 s 3.61E+02 s 1.29E+04 s 
980128 10 980204 2.40E+05 s 3.81E+02 6.39E+03 
980204 10 980211 1_05E+05 <U: 2.29E+02 4.32E+03 ' <U: 
980211 lo 980218 s 6.TTE+04 s 3.97E+02 <Le 4.73E+03 s 
980218 10 980225 8.03E+04 4,nE+02 5.65E+03 s 
980225 10 980304 s 4.96E+04 s 4.45E+02 8.79E+03 <le 
980304 10 98031 1 1.04E+05 i 3_69E+02 1.14E+04 
980311 to 980318 2-30E+07 s 3.57E+02 1.01E+06 
980318 to 980325 8.90E+05 s 4.24E+02 3.69E+04 
980325 IO 980401 6.59E+OS <le 3,74E+02 1.85E+04 
980401 10 980408 5.38E+OS s 3.TTE+02 1.58E+04 s 
980408 to 980415 1.00E+06 3 33E+02 1.83E+04 
98041510 980422 1.77E+OS ,< 3.91E+02 8.44E+03 ,-
98G422 10 980429 7.03E+04 ! 3.79E+02 s 5.11E+03 
980429 10 980506 ! 7.11E+04 s 4.24E+02 <le 6.96E+03 
980506 10 980513 5.79E+04 s 3.09E+02 5.41E+03 
980513 10 980520 s 4.30E+04 s 3.07E+02 ! 4.0SE+03 
980520 10 980527 <LC 4.67E+04 ! 4.73E+02 ! 5.61E+03 
980527 to 980603 s 4.07E+04 ! 3.79E+02 8.63E+03 
980803 10 980610 2.86E+05 s 4.54E+02 5.58E+03 
980610 10 980617 2_56E+06 s 4.31E+02 3.74E+04 
980617 to 980624 4.12E+06 s 3.80E+02 2.05E+04 
980624 to 980701 1.17E+06 <Le 3.79E+02 s 1.08E+04 
980701 10 980708 2.56E .. 05 s 3.34E+02 <Le 5.47E+03 
980708 to 980715 1 1.59E+05 s 4.05E+02 <Le 7.06E+03 
980715 to 980722 9 48E+04 5.18E+02 <le 5.64E+03 
980722 10 980729 s 6.09E+04 s 4.15E+02 5.31E+03 
980729 to 980805 s 2.42E+04 ! 4.56E+02 6.16E+03 
98080S to 980812 s 3.37E+04 s 2.62E+02 s 4.nE+03 
980812 10 980819 <Le 4.27E+04 s 3.10E+02 4.50E+03 
980819 to 980826 <LC 3.73E+04 s 3.87E+02 s 5.24E+03 
980826 10 980902 s 5.23E+04 s 3.74E+02 5.44E+03 
980902 10 980909 1.79E+05 s 3.58E+02 <le 4.36E+03 
98090910 980916 s 4,51E+04 ! 3.91E+02 ! 1.14E+04 
980916 to 980923 2.40E+05 s 4.52E+02 1.42E+04 
980923 10 980930 t .31E+05 ! 3.48E+02 s 8.39E+03 
980930 10 981007 4.77E+06 <LC 3.64E+02 2.83E+05 
981007 10 981014 2.65E+06 s 3.44E+02 7.23E+04 
981014 to 981021 8.37E+05 4,38E+02 1.32E+04 
98102110 981028 9.48E+05 <Le 3.63E+02 1.58E+04 
981028 to 981104 4,33E+05 s 4.13E+02 s 1.29E+04 
98110410 981111 2.27E+OS S. 3.88E+02 s 7.64E+03 
98111110 981118 1.70E+OS <Le 3.63E+02 s 1.45E+04 
981118 te 981125 6.00E+04 4.09E+02 ! 1.04E+04 
981125 to 981202 1.77E+05 S. 4.75E+02 .! 5.90E+03 
981202 to 981209 9.TTE+06 s 3.86E+02 2.87E+05 
981209 to 981216 1.96E+06 3.40E+02 5.65E+04 
98121610 981223 6,84E+05 ! 4.04E+02 3.48E+04 
981223 10 il81230 2.42E+05 <Le 8.21E+01 4.37E+03 

Sum (Bq.la): 6.07E+07 1.99E+04 2.20E+06 
Average (Bq.lweek): 1.17E+06 3.82E+02 4.24E+04 

Minimum (Bq/week): 2.42E+04 8.2,e .. 01 4.05E+03 
Maximum (Bq.lweek): 2.30E+07 5.46E+02 1.01E+06 

DRLold(Bq.tweek): 7.00E+10 3.00E+07 1.60E+09 
Ave(¾ DRLo'd): 1.67E-03 1.27E-03 2.65E-03 
Max{¾ DRLold): 3.29E·02 1.82E-03 6.JIE-02 

DRL.bOundary-old(Bq.tweek): 2.10E+11 3.60E+t0 1.70E+12 
Ave(¾DRLboundary-old) 5.SSE-04 1.06E-06 2.49E-06 

- Max(%0Rlboundary·otd) 1.t OE-02 1.52E-06 5.94E-05 

Cf DRL (Bql\week) 1.36E-t11 5.21E+09 4.34E-+11 
A11e(¾DRLI 8.58E-04 7.33E-06 9.nE-06 

Max (0..0RL) 1.69E-02 1.0SE-05 2.33E-04 
Stack LLO (Bq.tweek) 3 71E+02 3,71E+02 7.73E+03 .. LL~ Lower L1m11 ol Oetect,on. Le : Cnt,eal Level. 

LAB. BLOG. 250 
VENTS 

250 250 

Gross Alpha GrossBeta 

Bq/week Bq/week 
2.09E+03 6.59E+04 
9.14E+02 2.63E+04 
9 11E+02 1.90E+04 
8.38E+02 <Le 1.30E+04 
9.02E+02 1.38E+04 
8.70E+02 <Le 1.16E+04 
9.81E+02 s 1.15E+04 
9.68E+02 s 1.17E+04 
8.64E+02 <le 1.13E+04 
1.11E+03 <le 9.92E+03 
1.33E+03 <Le 1.55E+04 
1.16E+03 's 1.23E+04 
8.79E+02 <le 1.10E+04 
8.78E+02 <LC 9.83E+03 
2 .. 41E+04 2.93E+05 
9,1SE+03 4.51E+OS 
1.72E+04 1.50E+06 
1.13E+03 1.06E+06 
1.57E+04 1.80E+06 
7.53E+03 3.96E+05 
1.15E+04 6.01E+05 
8.84E+03 5.08E+05 
9.53E .. 03 6.24E+05 
1.42E+04 6.97E+05 
6.62E+03 2.48E+05 
5.66E+03 1.72E+05 
3.46E+03 1.11E+05 
6.23E+03 2.30E+05 
3.78E+03 9.53E+04 
3.29E+03 5.58E+04 
1.83E+03 6.37E+04 
1.42E+03 3.36E+04 
5.84E+03 1.0SE+OS 
3.62E+03 9.66E+04 
2.35E+03 3.71E+04 
3.59E+03 6.21E+04 
2.31E+03 2.01E+04 
1.85E+03 3.88E+04 
3,75E+03 8.15E+04 
8.04E+03 1.63E+OS 
4.24E+03 8.28E+04 
1.10E+03 1.03E+05 
4.68E+03 1.72E+OS 
2.51E+03 1.26E+05 
2.28E+03 9.77E+04 
8.54E+02 1.71E+05 
1.08E+03 3.51E+05 
8.42E+02 2.23E+04 
1.38E+04 2.86E+06 
3.88E+03 5.65E+05 
3.89E+03 4.66E+05 
8.47E+02 1.39E+05 
2.37E+05 1.49E+07 
4.56E+03 2.87E+05 
8.38E+02 9.83E+03 
2.41E+04 2.86E+06 
3.00E+07 1.60E+09 
1.52E-02 1.80E-02 
8.00E-02 1.79E-01 
3.60E+10 1.70E+12 
1.27E-05 1.69E-05 
6.69E-OS 1.68E-04 
5.21E+09 4.34E+11 
8.76E-05 6.62E-05 
4.63E-04 6.59E-04 
9.02E+02 1,18E+04 

1 

AECL-MISC-362-98, Vol.2 
Page 27 of 45 

TRIT.LAB 

250 250 

Trit Oxide Tritium 
Elemental 

Bq/week 1 Bq/week 
1.04E+10 1.73E+09 i 
1.40E+10 2.S8E+09 
1 03E+10 6.44E+09 
9.56E+09 1.74E+10 
1.60E+10 2.27E+10 
9.80E+09 7.15E+10 
1.12E+10 5.54E+09 
1.30E+10 3 52E+10 
3.67E+09 1.96E+10 
2.46E+09 5.99E+08 
1.61E+09 4.33E+09 
1.75E+09 1.13E+09 
1.98E+09 1.20E+10 
1.01E+09 6.51E+08 
1.14E+09 2.84E+09 
1.68E+09 1.36E+09 
1.54E+09 3.82E+08 
1.73E+09 3.24E+OB 
2.19E+10 3 18E+09 
4.44E•09 1.02E+09 
3.68E+09 4.92E+OB 
1.48E+09 2.22E+09 
1.20E+10 6.29E+10 
1.39E+10 3.37E+09 
2.57E+10 1.87E+11 
8.57E+10 1.55E+11 
8.20E+09 3.44E+09 
1.50E+10 1.30E+10 
1.47E+10 7.74E+09 
2.17E+11 5.80E+10 
2.95E+10 6.96E+09 
2.07E+10 9.98E+10 
1.08E+10 1.61E+11 
8.56E+09 6.63E+10 
1.91E+10 2.88E+11 
1.23E+10 1.47E+10 
9.68E+09 5.46E+10 
1.45E+10 1.49E+11 
1.72E+10 8.92e .. os 
t.23E+11 1.11E+10 
4.nE+10 1.45E+11 
1.94E+10 2.24E+10 
9.20E+10 4.81E+11 
2.98E .. 10 1.34E+10 
3.07E+10 t .43E+10 
2.69E+t0 5.32E+t0 
2.45E+10 9.42E+10 
3.71E+10 4.11E+11 
3.67E+10 1.01E+11 
2.19E+10 4.42E+10 
1.40E+10 2.34E+09 
t .09E+10 1.36E+09 
1.19E+12 2.95E+12 
2.30E+10 5.67E+10 
t .01E+09 3.24E+OB 
2.17E+11 481E+11 
7.80E+13 , 7.80E+13 
2.94E-02 7.27E-02 
2.78E-01 6.17E-01 
1.10E+16 1.10E+16 
2.09E-04 5. ISE-04 
1.97E-03 4.37E-03 
3.05E+16 1.43E+18 
7.53E-05 3.96E-06 
7.11E-04 3.36E-05 



AppendixA 
CAL Air Effluent Monitoring Data for 1998 

Table A-6 
Release Po,nt FUELS AND MATERIALS CELLS 

FACILITY 
Bldg./Sample Locat,on 37S 37S 375 

Rad,onuclode lodine-131 Gross Alpha Gross Beta 
Week\Un,1 Bq/week ~week ~week 

1 971231 to 980107 1.23E+05 <LC 1.28E+02 <Le 1.94E+03 
2 980107 to 980114 4.07E+04 <Le 1.28E+02 <Le 1.74E+03 
3 98011410 980121 l .91E+OS !, 1.30E+02 1.82E+03 
4 98012110 980128 8.00E+04 s 1.41E+02 <Le 1.94E+03 
5 98012810 980204 1.60E+05 <Le 1.29E+02 <Le 1.96E+03 
6 98020410 980211 8.81E+04 < 1.63E+02 2.08E+03 
7 980211 to 980218 3.40E+04 <Le 1.29E+02 cLe 1.64E+03 
8 98021810 980225 <LC 2.17E+04 <Le 1.31E+02 s 2.41E+03 
9 980225 to 980304 3.69E+04 <Le 1.29E+02 1.86E+03 
10 980304 IO 98031 1 <Le 2.33E+04 s 1.93E+02 <Le 1.48E+03 
11 980311 10 980318 S.3SE+04 <Le 1.23E+02 <Le 2.31E+03 
12 980318 to 980325 3.71E+07 <le 1.30E+02 1.99E+04 
13 98032S 10 980401 1.S9E+OS s 1.38E+02 3.S8E+03 
14 980401 to 980408 6.SBE+04 <Le 1.31E+02 t.69E+03 
15 980408 IO 980415 <Le 2.44E+04 <Le 1.31E+02 <le 2.62E+03 
16 980415 10 980422 1.87E+04 1.69E+02 <Le 1.67E+03 
17 980422 to 980429 <Le 2.48E+04 s 1.31E+02 1.72E+03 
18 980429 10 980506 <Le 2.26E+04 <Le 1.30E .. 02 9.94E+03 
19 980506 to 980513 <Le 2.20E+04 1.67E+02 s 1.53E+03 
20 980513 10 980520 <LC 2.20E+04 s 1.47E+02 <Le 1,55E+03 
21 980520 to 980527 <Le 2.39E+04 <le 1.30E+02 <Le 1.64E+03 
22 980S27 10 980603 2.00E+04 1.32E+02 2.19E+03 
23 980603 10 980610 <LC 2.0SE+04 <Le 1.30E+02 4.SSE+03 
24 98061010 980617 3.20E+04 <Le 1.32E+02 1.38E+04 
25 98061710 980624 2.6SE+04 <Le 1.31E+02 <le 2.83E+03 
26 980624 10 980701 <Le 1.97E+04 <Le 1.32E+02 3.68E+03 
27 980701 to 980708 2.76E+04 <Le 1.23E+02 5.71E+03 
28 980708 IO 980715 2.88E+OS < 1.50E+02 5.18E+03 
29 98071S to 980722 3 11E+04 cLc 1.28E+02 <Le 1.96E+03 
30 980722 to 980729 <LC 1.74E+04 s 1.52E+02 s 1.84E+03 
31 980729 to 98080S 4.57E+04 <Le 1.28E+02 <le 1.73E+03 
32 980805 lo 980812 s 1.29E+02 2.12E+03 
33 980812 IO 980819 <Le 1.53E+04 1.98E+02 s 1.86E+03 
34 980819 to 980826 ., 2.50E+05 s 1.32E+02 <Le 1.78E+03 
35 980826 to 980902 ·i 1.74E+09 <Le 1.29E+02 7.21E+03 
36 980902 to 980909 ., 4.08E+09 s 1.37E+02 1.87E+05 
37 980909 to 980916 ·1 2.00E+09 <Le 1.27E+02 1.24E+05 
38 980916 to 980923 ' ) 4.94E+07 <le 1.29E+02 2.51E+04 
39 980923 10 980930 ' ) 2.43E+07 <Le 1.27E+02 2.82E+04 
40 980930 to 981007 ") 3.37E+06 <Le 1.26E+02 1.44E+04 
41 981007 to 981014 1.98E+OS s 1.97E+02 3.45E+03 
42 981014 to 981021 2.18E+OS <Le 1.27E+02 <Le 1.77E+03 
43 981021 to 981028 5.48E+OS <le 1.26E+02 <Le 3.57E+03 
44 981028 10 981104 5.31E+06 1.34E+02 <Le 3.24E+03 
45 98110410981111 3.84E+07 s 1.42E-+02 4.74E+03 
46 98111110981118 1.31E+07 <Le 1.26E+02 s 3.41E•03 
47 98111810981125 3.84E+06 <Le 1.25E+02 <Le 3.54E+03 
48 98112s to 981202 1.68E+06 <Le 1.24E+02 2.59E+03 
49 981202 to 981209 9.04E+05 1.59E+02 2.25E+03 
50 981209to981216 2.70E+05 s 1.24E+02 6.32E+03 
51 981216 to 981223 1.41E+OS <Le 1,24E+02 sLe 2.49E+03 
S2 981223 IO 981230 < 6.82E+04 <Le 1.25E+02 < 1.91E+03 

Sum (Bq/a). 8.00E+09 7.13E+03 5.41E+OS 
Average (Bq/Week): 1.54E+08 1.37E+02 1.04E+04 

Minimum (Bq/week): 1.53E+04 1.23E+02 1.48E+03 
Maximum (8(l1Week): 4.08E+09 1.98E+02 1.87E+05 

DRLold(Bq/week): 7.00E+10 3.00E+07 1.60E+09 
Ave{% DRLoldl: 2.20E·01 4.57E-04 6.51E-04 
Max(% DRLold): 5.83E+OO 6.SOE-04 1.17E-02 

DRLboundary-old(Bi+/Week): 2.10E+11 3.60E+10 t.70E+12 
Ave(%0RL.boundary•old} 7.32E-02 3.81E-07 6.12E-07 
Ma•(%0Rlboundary•Old) 1,94E+OO S.SOE-07 1.10E-05 

ORL (Bq/Vweek) 1.36E+11 5.21E+09 4 .34E+11 
Ave{~oORL} 1.13E-01 2.63E-06 2.40E-06 

Max r.,.O RL} 3.00E+OO 3.BOE-06 4.31E-OS 
Stack LLD (~week} 2.54E+04 1.34E+02 2.l7E+03 . , lncludes accidentai release lrom Cells 10& 11, sem1-quan1tlat1ve est1ma1tons trom operat,onal. 

conlrol monï1onng 
LLCr.o Lower Limit ol De1ecI on. Le =Cri1ical Level. 

020 UPGRADING 
PLANT 

210 
TnbumOx,de 

BQlweek 
2.65E+11 <Le 
4.16E+11 <LC 
5.50E+11 <LC 
1.07E+12 <Le 
5.19E+11 <Le 
7 OOE+11 <Le 
8.41E+11 s 
7.08E+11 <Le 
8.15E+11 s 
1.74E+12 <Le 
1.S3E+12 <Le 
1.36E+12 <Le 
1.35E+12 <Le 
1.59E+12 <Le 
1.40E+12 <LC 
1.11E+12 <Le 
9.58E+11 <LC 
9.74E+1 1 <le 
1.1BE+12 <Le 
5.96E+11 
8.52E+11 s 
1.65E+12 <Le 
2.39E+12 <LC 
1.50E+12 <LC 
2.45E+12 <Le 
1.53E+12 <Le 
2. 16E+12 
1.39E+12 <Le 
1.02E+12 <Le 
1.2SE+12 <LC 
1.20E+12 
1.23E+12 <le 
1.39E+12 <Le 
1.01E+12 <le 
1.S4E+12 <LC 
5.58E+11 <LC 
6.87E+11 <le 
5.25E+11 
4.80E+11 s 
3. 15E+11 <LC 
3.14E+11 <le 
2.68E+t 1 <Le 
4.16E+11 <Le 
2.58E+11 S. 
2.14E+11 <Le 
2.92E+1 1 <Le 
3.13E+11 <Le 
2.99E+11 <Le 
2.44E+11 s 
2.06E+11 <Le 
1.82E+11 s 
1.40E+1t <Le 
4.79E+13 
9.22E+11 
1.40E+t 1 
2.45E+12 
7.80E+13 
1.18E+OO 
3.14E+OO 
i.t0E+16 
8.38E-03 
2.23E·02 
3.0SE+16 
3.02E-03 
8.03E-03 
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RFFL 

375 375 
Gross Alpha Gross Beta 

BQlweek ~week 
1.23E+02 <Le 1.86E+03 
1.23E+02 <Le 1.67E+03 
1.25E+02 <Le 1.53E+03 
1.20E+02 <Le 1.86E+03 
1.24E+02 !, 2.19E+03 
1.25E+02 <Le 1.66E+03 
1.52E+02 <LC 1.58E+03 
1.26E+02 <Le 1.51E+03 
1.25E+02 <Le 1.62E+03 
1.23E+02 <Le 1.42E+03 
1.19E+02 <Le 2.22E+03 
1.2SE+02 5.95E+03 
1.25E+02 <Le 1.58E+03 
1.26E+02 2.0SE+03 
1.26E+02 <Le 2.52E+03 
1.27E+02 <Le 1.61E-+03 
1.26E+02 <LC 1.63E+03 
1.25E+02 5.13E+03 
1.25E+02 <LC 1.46E+03 
1.26E+02 s 1.59E+03 
1.82E+02 <LC 1.58E+03 
1.26E+02 <Le 1.27E+03 
1.25E+02 1.SOE+03 
1.27E+02 7.67E-,.03 
1.26E+02 4.24E+03 
1.26E+02 <Le 2.50E+03 
1.19E+02 5.47E+03 
1.35E+02 s 3.11E+03 
1.23E+02 <le 1.88E+03 
1.22E+02 <Le 1,75E•03 
1.51E+02 <Le 1.66E+03 
1.24E+02 <Le 1.63E+03 
1.24E+02 <Le 1.5SE+03 
1.26E+02 <Le 1.71E+03 
1.24E+02 <LC 1.73E+03 
1.24E+02 <Le 1.80E+03 
1.22E+02 <Le 2.60E+03 
1.24E+02 <Le 2.63E+03 
1.23E+02 <Le 3.25E+03 
1.21E+02 <LC 3 18E+03 
1.22E+02 <Le 1.80E+03 
1.22E+02 <Le 1 7vE+03 
1.21E+02 <Le 343E+03 
1.21E+02 s 3.56E+03 
1.21E+02 <Le 1.74E+03 
1.21E+02 s 3.33E+03 
1.20E+02 <Le 3.40E+03 
1.20E+02 <Le 1.62E+03 
1.20E+02 <Le 1,65E+03 
1.19E+02 s 4.27E+03 
1 46E+02 <Le 2.39E+03 
1.20E+02 <Le 1.81E+03 
6.56E+03 1.26E+05 
1.26E+02 2.43E+03 
1.t9E+02 1.27E+03 
1.82E+02 7.67E+03 
3.00E+07 1.60E+09 
4.21E-04 l .52E-04 
6.07E-04 4.79E-04 
3.60E+10 t :70E+12 
3.51 E-07 1.43E•07 
5.06E-07 4 .. 51E-07 
S.21E+09 4.34E+11 
2.42E-06 5.59E-07 
3.49E-06 1,77E-06 
1.26E+02 2.10E+03 • 
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Appendix A 
CAL Air Effluent Monitoring Data for 1998 
Table A-7 

Release Point 

BldgJSample Locatoon 405LEU 
Rad1onuehde Gross Alpha 
Week\Umt Bq.lweek 

1 971231 to 980107 <Le 1.94E+02 
2 980107 to 980114 <Le 1.93E+02 
3 980114 to 980121 <Le 1.97E+02 
4 980121 to 980128 <le 1.89E+02 
5 980128 to 980204 <le 1.95E+02 
6 980204 to 980211 <Le 1.96E+02 
7 980211 to 980218 <le 1.95E+02 
e 980218 to 98022S <le 1.98E+02 
9 980225 to 980304 <Le 1.9SE+02 
10 980304 to 960311 <Le 1.93E+02 
11 98031110 980318 3.t3E+02 
12 980318 to 980325 <le 1.97E+02 
13 980325 (0 980401 <Le 1.96E+02 
14 980401 to 980408 <le 1.98E+02 
15 980408 to 980415 <Le 1.99E+02 
16 980415 to 980422 <LC 2.00E+02 
17 980422 to 980429 <Le 1.98E+02 
18 980429 to 980506 <LC 1.96E+02 
19 980506 to 980513 <Le 1.97E+02 
20 980513 to 980520 <Le 1.96E+02 
21 

1 

980520 to 980S27 <LC t .97E+02 
22 · 980527 to 980603 2.66E+02 
23 980603 to 980610 <Le 1.97E+02 
24 980610 !O 980617 <Le 2.00E+02 
25 980617 to 980624 <LC 1.99E+02 
26 980624 to 980701 <LC 1.99E+02 
27 980701 to 98C'708 <Le 1.86E+02 
28 98070810 980715 <Le 2.12E+02 
29 980715 10 980722 <LC 1.93E+02 
30 980722 to 980729 <Le 1.92E+02 
31 980729 10 980805 <le 1.93E+02 

980805 to 980812 <Le 1.95E+02 
980812 to 980819 <Le 1.96E+02 

34 980819 to 980826 <Le 1.98E+02 
35 980826 IO 980902 <le 1.95E+02 
36 980902 !O 980909 <Le 1.95E+02 
37 980909 to 980916 <Le 1.92E+02 
38 980916 to 980923 <Le 1.94E+02 
39 980923 to 980930 <le 1.92E+02 
40 980930 to 981007 <Le 1.91E+02 
41 981007 to 981014 <le 
42 981014 to 981021 1.94e .. 02 
43 981021 to 981028 <Le 1.91E+02 
44 981028 10 981104 <Le 1.89E+02 
45 981104 to 981 11' <Le 
46 981111 to 981118 <Le 1.91E+02 
47 981118to981125 <Le 1.88E+02 
48 98112510 981202 <Le 1.88E+02 
49 981202 10 981209 <LC 1.88E+02 
50 981209 to 981216 <LC 1.87E+02 
51 981216 to 981223 2.52E+02 
52 981223 !O 981230 <Le 1.89E+02 

Sum (Bq.la): 1.04E+04 
Average (Bq.lweek): 1.99E+02 

Minimum (Bq/Week): 1.86E+02 
MaXJmum (Bq.lweek): 3.13E+02 

DRLOICl(Bq.lweek): 3.00E+07 
Ave("/• ORlold): 6.64E-04 
Max(% DRLold): 1.04E-03 

DRLboundary•old(Bq.lweek): 3.60E+10 
Ave(o/oORLboundary•old) 5.53E-07 
Max(¾ORLboundary-old) 8.69E-07 

DRL (BQIVweek) 1.93E+t0 
Ave(%0RL) 1.03E-06 

Max (¾ORL) 1.62E-06 
Slack LLO (Bq/Week) 1.94E+02 

NUCLEAR FUEL FABRICATION 
LABORATORIES 

405LEU 429BHEU 429BHEU 
Gross Beta Gross Alpha Gross Beta 

Bq/Week !Wweek Bq/Week 
2.93E+03 <Le 1.47E+01 <Le 2.22E+02 
2.63E+03 U8E+01 <Le 1.99E+02 
2.40E+03 1.51E+01 <Le 1.82E+02 
2.93E+03 1.45E+01 2.53E+02 
2.96E+03 <Le 1.48E+01 <Le 2.24E+02 
2.61E+03 <le 1.49E+01 <Le 1.98E+02 
2.48E+03 <Le 1.48E+01 <Le t.89E+02 
2.37E+03 <Le 1.50E+01 <Le 1.80E+02 
2.55E+03 <le 1.48E+01 <Le 1.94E+02 
2.24E+03 <Le 1.47E+01 <Le 1.70E+02 
3.49E+03 <le 1.42E+01 <Le 2.65E+02 
2.42E+03 2.01E+01 2.06E+02 
2.49E+03 <Le t .49E+01 <Le 1.89E+02 
2.22E+03 <le 1.50E+01 <le 1.68E+02 
3.97E+03 <le 1.51E+01 <Le 3.01E+02 
2.53E+03 <le 1.51E+01 <le 1.92E+02 
2.57E+03 1.52E+01 <le 1.95E+02 
3.65E+03 <le 1.49E+01 4.98E+02 
2.30E+03 <LC t.50E+01 <le 1.74E+02 
2.35E+03 <Le 1.49E+01 <le 1.78E+02 
2.48E+03 <le 1.50E+01 <Le 1.88E+02 
2.00E+03 <le 1.50E+01 6.15E+02 
2.29E .. 03 <le 1.50E+01 <LC t .74E+02 
4.74E+03 <Le 1.51E+01 3.96E+02 
4.28E+03 <le 1.51E+01 3.63E+02 
3.93E+03 <Le 1.51E+01 <le 2.98E+02 
3.95E+03 <Le 1.41E+01 <le 2.70E+02 
3.71E+03 <Le 1.61E+01 <Le 2.81E+02 
2.96E+03 1.48E+01 <le 2.25E+02 
2.76E+03 1.48E+01 <le 2.10E+02 
2.61E+03 <LC 1.47E+01 <Le 1.98E+02 
2.57E+03 <Le 1.48E+01 <Le 1.95E+02 
2.45E+03 <Le 1.48E+01 <Le 1.86E+02 
2.96E+03 <le 1.50E+01 <le 2.05E+02 
2.72E+03 <Le 1.48E+01 <le 2.06E+02 
2.84E+03 <Le t .48E+01 <Le 2.15E+02 
4.09E+03 <Le 1.46E+01 <le 3.10E+02 
4.23E+03 <Le 1.47E+01 <le 3.21E+02 
5.12E+03 <Le 1.46E+01 <le 3.89E+02 
5.01E+03 <Le 1.45E+01 <le 3.80E+02 
6.38E+03 <Le 1.46E+01 <le 2.15E+02 

<Le 1.45E+01 <Le 
5.40E+03 <le 1.45E+01 <le 4.lOE+02 
5.BOE+03 <le 1.43E+01 <Le 
2.74E+03 <le 1.44E+01 <Le 2.08E+02 
5.04E+03 <LC 1.45E+01 5.21E+02 
5.35E+03 <le 1.43E+01 <le 4.06E+02 
2.56E+03 <LC 1.43E+01 <le 1.94E+02 
2.59E+03 <le 1.42E+01 <le 1.97E+02 
4.21E+03 <Le 1.42E+01 1.02E+03 
3.nE+03 <Le 1.42E+01 <Le 2.86E+02 
2.85E+03 <LC 1.43E+01 <le 2.16E+02 
1.71E+OS 7.72E+02 l .43E+04 
3.29E+03 1.49E+01 2.74E+02 
2.00E+03 1.41E+01 1.68E+02 
6.38E+03 2.01E+01 1.02E+03 
1.60E+09 3.00E+07 1.60E+09 
2.06E-04 4.95E-05 1.71E-05 
3.99E-04 6.70E-05 6.3BE-05 
1.70E+12 1.70E+11 1.70E+12 
1.94E-07 8.74E-09 1.61E-08 
3.75E-07 1.18E-08 6.00E-08 
4.34E+11 1.93E+10 4.34E+1 1 
7.58E-07 7.69E-OB 6.31E-OB 
1.47E-06 1.04E-07 2.35E-07 

1.47E+01 2.36E+02 

Lower Limit of Delect,on. le =Crilical Level. 
a•: For eompanson wilh DRLs • gross alpha !rom NFFF (Bu ldings 405 and 459) are assumed to be U-234. 

AECL-MISC-362-98, Vol.2 
Page 29 of 45 



Appendix A 
CAL Air Effluent Monitoring Data for 1998 
Table A·8 

Release Point 

Bldg./Sample Locahon 468 
Radionuclide lodin&-125 
Week\Unil ~eek 

1 971231 to 980107 <le 2.62E•03 <le 
2 980107 to 980114 1.17E+04 
3 980114 IO 980121 <le 5.67E-+03 
4 980121 to 980128 <Le 7.14E+03 
5 980128 to 980204 <Le 4.S7E+03 
6 980204 to 980211 <Le 2.62E+03 
7 980211 to 980218 <Le 3.03E+03 
8 980218 to 980225 <Le 3.02E+03 
9 980225 IO 980304 5.51E+03 
10 980304 10 980311 <le 3.04E+03 
11 98031110 980318 5.96E+03 
12 98031810 980325 <Le 3.38E+03 
13 980325 to 980401 <Le 2.62E-t03 
14 980401 to 980408 <Le 2.14E+03 
15 980408 to 980415 <Le 3.02E+03 
16 980415 to 980422 1.02e .. os 
17 980422 10 980429 2.36E+04 
18 980429 to 980506 3.62E+04 <Le 
19 980506 to 980513 1.47E+04 
20 980513 to 980520 1.11E+04 
21 980520 to 980527 <le 4.28E+03 
22 980527 to 980603 <Le 3.71E+03 
23 980603 to 980610 2.23E+OJ <Le 
24 98061010 980617 9.10E+03 
25 980617 to 980624 <Le 7.87E+03 
26 980624 to 980701 2.82E+03 
27 980701 ID 980708 <Le 2.62E1-03 
28 980708 to 980715 <Le 3.04E+03 
29 980715 to 980722 <LC 3.02E+03 
30 980722 to 980729 <LC 3.02E+OJ 
31 980729 to 980805 3.13E+03 
32 980805 to 9B0e12 5.67E+03 <Le 
33 980812 to 980819 <Le 2.14E+03 
34 980819 to 980826 <Le 2.62E+03 
35 980826 to 980902 5.71E+04 
36 980902 to 980909 5.59E+03 
37 980909 to 9809? 6 <Le 3.39E+03 
38 980916 to 980923 7.47E+03 
39 980923 to 980930 <le 5.22E+03 
40 980930 10 981007 3.26E+03 
41 981007 to 981014 9 22E+02 
42 981014 to 981021 <Le 2.13E+03 
43 981021 to 981028 <Le 3.73E+03 
44 981028 to 981104 <LC 3.0.!t:+03 
45 981104 to 981111 1.71E+03 
46 98111110981118 1.31E+04 
47 98111810 981125 <Le 2.63E+03 
48 98112510 981202 <le 5.51E+03 
49 981202 10 981209 8.12E+03 
50 981209 lo 981216 <Le 5.26E+03 
51 981216 to 981223 3.46E+03 
52 981223 10 981230 <Le 1,51E+03 

Sum (Bq,'a): 4.42E+05 
Average (Bq/Week): 8.SOE+03 
Minimum (Bq,'week): s.22e ... 02 

Maximum (Bq,'week): 1,02E+05 
ORl.Old(Bq,'week): 1.20E+11 

Ave(% ORLold): 7.08E-06 
Max(% ORLold): 8.SOE-05 

ORLboundary•old(Bq/Week): 1.30E+11 
Ave{"oDRLboundary-old) 6.S4E-06 
Max(¾ORLboundary-old) 7.8SE-05 

ORL (Bq/Vweek) 8.98E+10 
Ave(¾DRL) 9.47E-06 

Max (%DRLJ 1.14E-04 
Staek LLO (Bqtweekl 3.62E+03 

LLO= Lower Llm1t of Detect,on. Le =Cnt,cal Level. 

DECONTAMINATION CENTRE 

468 468 
lodlne-131 Gross Alpha 
~eek Bq,'week 

6.24E+03 <Le 4.19E+01 
8.45E+0S <Le 4.16E-+01 
9.83E+05 4.29E+01 
2.22E-+06 5.48E-+01 
7.10E+05 4.25E+Ot 
8.57E•04 <Le 4.23E+01 
1.45E+05 4.26E+01 
1,70E+04 8.61E+01 
1.20E+06 <Le 4.21E+01 
2.18E+OS <Le 4.18E+01 
9.38E+05 4.07E+01 
6.57E+04 <Le 4.24E+01 
1.44E+OS <Le 4.24E•01 
1.31E+04 <le 4.27E+01 
6.36E+04 <Le 4.29E+01 
7.51E+03 <Le 4.31E+01 
V17E+04 <Le 4.28E+01 
694E+03 <Le 4.24E+01 
1.33E+OS <Le 4.26E+01 
5.26E+04 <Le 4.24E+01 
2.06E+04 <Le 4.26E+01 
1.75E-,.05 4.32E+01 
4.37E+03 <Le 4.2BE+01 
S.47E+04 7.23E+01 
1.73E+06 <Le 4.29E+01 
5.30E•04 <le 4.30E+01 
3.01E+04 <Le 4.02E+01 
1.89E+04 9.22E+01 
7.51E+03 <Le 4.17E+01 
7.S1E+03 <Le 4.15E+01 
4.12E+03 7.00E+Ol 
6.8SE+03 <Le 4.22E+01 
1.88E+03 <Le 4.22E+01 
S.67E+03 S.76E+01 
2.06E+07 9.89E+01 
7.55E+OS <Le 4.21E+01 
1,58E+05 <Le 4.1SE+01 
1.98E+06 <le 4.20E+01 
1.32E+05 <le 4.15E+01 
9.79E+04 <Le 4.12E+01 
3.95E+04 <le 4,15E+01 
3.23E+04 8.32E+01 
2.33E+OS 5.53E+01 
3.37E+04 4,13E+01 
5.43E+04 <Le 4.11E+01 
2.26E+06 <Le 4.11E+01 
1,53E-,.OS <Le 4.07E+01 
1.37E+06 <Le 4.06E+01 
1.94E+06 6.80E+01 
1.00E+06 <Le 4.03E+01 
1.33E+05 4.09E+01 
2.26E+04 <LC 4.08E+01 
4.10E-,.07 2.SOE+03 
7.88E+05 4.81E+01 
1.88E+03 4.02E+01 
2.06E+07 9.89E-,.01 
7.00E+10 3.00E+07 
1.13E-03 1.SOE--04 
2.94E-02 3.30E--04 
2.10E+11 3.60E+10 
3.75E--04 1.34E-07 
9.BtE-03 2.75E-07 
1.36E+11 5.21E+09 
5.80E-04 9.22E-07 
l .51E-02 1.90E--06 

6.10E+03 4.19E+Ot 

468 
Gross Bela 

Bq,'week 
<Le 6.32E+02 
<Le 5.67E+02 

2.51E+03 
2 06E+03 
1 65E•03 

<Le 5.63E-t02 
<LC 5.36E+02 

1.34E+03 
<Le 5.5tE+02 
<Le 4.83E+02 

1.32E+03 
1.56E+03 
9.18E+02 

<Le 4.79E+02 
<Le 8.57E+02 
<LC 5.46E+02 

5.61E+02 
2.75E+03 
6.38E+02 
7.22E+02 

<le 5.36E+02 
2.23E+03 

<LC 4.94E+02 
<Le 1.02E+03 

1.40E+03 
<Le 8.48E+02 

2.42E+03 
1.56E•03 

<LC 6.39E+02 
7.S6E+02 
7.44E+02 

<Le 5.SSE+02 
1.32E+03 
7.68E+02 
2.39E+03 
1.12E+03 

<Le 8.82E+02 
<le 9.13E+02 
<LC 1.11E+03 

1.96E+03 
8.55E+02 
6.71E+02 

<LC 1.17E+03 
<Le 1.06E+03 

7.81E+02 
1.61E+03 
2.20E+03 
1.70E+03 
2.59E+03 
2.2SE+03 

<le 8.13E+02 
<Le 6.15E-,.02 

6.12E+04 
1.18E+03 
4,79E+02 
2.75E+03 
1.60E+09 
7.36E-05 
1.72E--04 
1.70E+12 
6.93E-08 
1.62E-07 
4.34E+11 
2.71E-07 
6.34E-07 
788E+02 
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468 
Tri11umOx1de 

Bq,'week 
4.04E+07 
4.42E+08 
1.15E+09 
5.72E+07 
1.19E-+09 
t.55E+08 
2.15E+09 
6.85E+08 
2.46E+07 
1,88E+09 
1.44E+09 
8.93E+10 
s.nE+10 
9.87E+09 
1,31E+09 
2.31E+09 
1.73E+10 
2.44E+09 
2.36E+09 
1,39E+08 
5.87E+07 
1,2JE+09 
5,61E+07 
4.25E+OB 
7.65E+09 
4.27E+08 
2.90E+08 
3.42E+08 
4.40E+08 
236E+08 
2.59E+07 
9,93E+06 
6.43E+08 
4.82E+07 
1,0SE+08 
3.25E+07 
8.26E+OB 
8.39E+07 
5.24E+08 
2.94E+09 
2.43E+09 
1.28E+09 
2.45E+08 
7.S8E+07 
1.49E-,.09 
4.58E+09 
1.14E+09 
S.93E+08 
7.35E+07 
5.13E+09 
5.86E+07 
6.89E+07 
2.26E+11 
4.34E+09 
9.93E+06 
8.93E+10 
7.80E+13 
5.SSE-03 
1. 14E-01 
1.10E+16 
3.94E-05 
8.12E-04 
3.05E+16 
1.42E-05 
2.93E-04 

• 



Appendix A 
CAL Air Effluent Monitoring Data for 1998 
Table A-9 

0 Release Po,nl 

Bldg.!Sample Location 570 
R11d1onuelide lodine-131 
WeekUJn,1 ts<VWeek 

1 971231 to 980107 U 1E+04 <Le 
2 980107 10 980114 <Le 5.49E+03 <Le 
3 980114 to 980121 1 <Le 7.66E+03 
4 980121 to 980128 <le 8.72E+03 
5 980128 10 980204 2.31E+04 
6 980204 to 980211 1.38E+04 <Le 
7 980211 to 980218 2.56E+04 <le 
s 980218 to 980225 9.32E+03 
9 980225 10 980304 9.27E+03 <Le 
10 980304 10 980311 1.61E+04 <Le 
11 980311 to 980318 4.61E+04 <Le 
12 980318 10 980325 6.SOE+04 <Le 
13 980325 to 980401 3.71E+04 <le 
14 980401 10 980408 2.78E+04 <Le 
15 980408 10 980415 9.27E+03 
16 980415 to 980422 <Le 6,96E+03 
17 980422 10 980429 <Le 7.76E+03 <Le 
18 980429 to 980506 <le: 8.57E+03 <Le 
19 980506 to 980513 <Le 3.83E+03 <Le 
20 980513 10 980520 4.66E+03 
21 980520 to 980527 <Le 6.6SE+03 <le 
22 980527 10 980603 2.80E+04 <Le 
23 980603 to 98061 o 2.32E+03 <Le 
24 980610 10 980617 <Le 3.83E+03 <Le 
25 980617 to 980624 , <Le 3.84E+03 <le 
26 980624 to 980701 1.45E+04 

, 27 980701 to 980708 9.32E+03 <Le 
28 980708 10 980715 2.32E+03 <le 
29 980715 10 980722 <Le 7.66E+03 
30 980722 10 980729 <Le 5.44E+03 

980729 to 980805 8.01E+03 '<Le 
980805 10 980812 <Le 4.31E+03 <Le 
98081210 980819 2.32E+03 <Le 

34 980819 to 980826 <Le 5.44E+03 <Le 
35 980826 10 980902 1.63E+04 <Le 
36 980902 to 980909 3.48E+04 <Le 
37 980909 10 980916 <Le 3.84E+03 <le 
38 980916 to 980923 4.t7E+04 
39 980923 to 980930 1.86E+04 
40 980930 to 981007 5.59E+04 <le 
41 981007 10 981014 2.08E+04 
42 981014 to 981021 4.21E+04 <Le 
43 991021 to 981028 1.26E+OS <Le 
44 981028 10 981104 3.70E+04 <Le 
45 98110410981111 2.32E+04 <Le 
46 98111110981118 2.33E+04 
47 98111Bto981125 3.26E+04 <Le 
48 98112510 981202 9.27E+03 <le 
49 981202 to 981209 1.89E+04 
50 981209 to 981216 <le 6.60E+03 <Le 
51 981216 to 981223 <Le 6.10E+03 <le 
52 981223 to 981230 <Le 5.01E+03 

Sum (Bq/a): 9.76E+05 
Average (Bqlweek): 1.88E+04 

Minimum (Bq/week): 2.32E+03 
Maximum (Bq/week)· 1 26E+05 

DRLold{Bqtweek) 7.00E+10 
Ave(% ORLold): 2.68E-05 
Max(% ORLold): 1.BOE-04 

DRLboundary-old(Bq/week): 2.10E+11 
Ave(%DRLboundary•old) 8.94E-06 
Max(o/oDRLboundary-old) 6.00E-05 

DRL (BqlVweek) 1.36E+11 
Ave(0,.0RL) 1.38E-05 

Max (~oDRL) 9.26E-05 
'1 Stack LLO (Bq/week) 6.08E+03 

. ower L1mn or De1ec1ron Le =Cntical Level. 

WASTE TREATMENT CENTRE 

570 570 570 
Gross Alpha Gross Beta Trit1umO,rde 

Bqiweek Bq/week tsG'week 1 

5.18E+01 2.90E+03 2.99E+07 
5.14E+01 1.29E+03 4 23E+07 
1.05E+02 2.20E+03 842E+06 
S.09E+01 1.64E+03 5.79E+07 
6.98E+01 9.87E+02 6,96E+07 
5.23E+01 2.08E+03 4,70E+07 
S.20E+01 7.89E+02 1.32E+08 
S.35E+01 1.21E+03 9.76E+07 
5.20E+01 3.18E+03 1.41E+08 
S.16E+01 2.35E+03 7.59E+07 
4,97E+01 <Le 9.31E+02 1.42E+08 
S.24E+01 1.18E+03 1.05E+09 
5.24E+01 6.80E+02 3.82E+08 
5.27E+01 8.51E+02 1.32E+09 
1.07E+02 2.05E+03 9.02E+08 
7.16E+01 2.11E+03 6.28E+08 
5.29E+01 1.73E+03 1 3.59E+08 
S.23E+01 3.55E+03 3.74E+08 
5.26E+01 3.78E+03 5.40E+08 
7.04E+01 2.38E+03 4.32E+08 
S.26E+01 2.01E+03 4.11E+08 
S.28E+01 3.20E+03 3.26E+08 
5.26E+01 4.65E+03 3.26E+08 
5.32E+01 9.84E+03 2.97E+08 
5.30E+01 3.53E+03 3.89E+08 
7.14E+01 <Le 1.05E+03 2.36E+06 
4.97E+01 4.47E+03 4.46E+08 
5.66E+01 4.36E+03 2.06E+09 
5.22E+01 8.87E+02 S.38E+08 
6.90E+01 7.73E+02 1.39E+08 
5.15E+01 7.58E+02 2.98E+08 
S.21E+01 3.20E+03 1.72E+08 
5.21E+01 3.23E+03 1.06E+09 
S.29E+01 <Le 7.19E+02 7.63E+08 
5.21E+01 9.11E+02 1.53E+08 
S.20E+01 8.98E+02 2.42E+08 
5.12E+01 <le 1.09E+03 1.13E+08 <Le 
8.70E+01 <Le 1.13E+03 1.70E+08 
6.89E+01 1.84E+03 9.27E+07 
5.09E+01 3.54E+03 2.94E+09 
5.19E+01 <Le 7.55E+02 4.07E+09 
S.11E+01 1.02E+04 5.27E+09 
5.08E+01 8.89E+03 7.09E+08 
5.04E+01 3.92E+03 2.32E+09 
S.07E+01 1.95E+04 6.07E+09 
5.14E+01 1.29E+04 7.84E+08 

1 5.03E+01 5.58E+03 5.52E+08 
5.02E+01 7.92E+03 1.28E+09 
6.73E+01 1.58E+03 1.62E+08 
4.98E+01 3.59E+03 5.70E+07 
4.99E+01 <le 1.00E+03 6.45E+07 
1.18E+02 <LC 7.59E+02 8.10E+07 
3.03E+03 1.67E+05 3.94E+10 
5.83E+01 3.20E+03 7.58E+OB 
4.97E+01 6.BOE+02 8.42E+06 
1.18E+02 1.9SE+04 6.07E+09 --

3.00E+07 1.60E+09 7.80E+13 
1.94E-04 2.00E-04 9.72E-04 
3.93E-04 1.22E-03 7.78E-03 
3.60E+10 1.70E+12 1.10E+16 
1.62E-07 1.BBE-07 6.89E-06 
3.28E-07 1. I SE-06 5.52E-05 
5.21E+09 4,34E+11 3.05E+16 
1.12E-06 7.38E-07 2.49E•06 
2.26E-06 4.49E-06 1.99E-OS 
S.23E+01 9 29E+02 
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FIL TER TESTING & 
EFFLUENT MONITORING 

LABORATORIES 
430 430 430 

lodine-131 Gross Alpha Gross Beta 
t,q/\lreek l:lq'Week Bqlweek 
6.56E+05 <Le 3.94E+01 3.79E+03 
3.76E+04 <Le 3.92E+OI <le 5.33E+02 
3.53E+04 S.37E+01 1.11E+03 
1.26E+04 <Le 3.83E+01 <le 5.94E+02 
4,57E+04 9.27E+01 <LC 6.01E+02 
1.58E+04 '<Le 3.98E+01 1.24E+03 
S.30E+03 7.97E+01 <le 5.04E+02 
2.84E+04 <Le 4.02E+01 9.19E+02 
9.21E+06 <le 3.96E+01 2.56E+04 
4.14E+06 <Le 3.93E+01 8.ne+oo 
1.42E+07 , <Le 3.79E+01 3.32E+04 
1.23E+07 1.07E+02 1.96E+04 
9.21E+06 5.36E+01 1.30E+04 
4.64E+06 <le 4.01E+01 7.58E+03 
1.11E+06 5.43E+01 <Le 8.06E+02 
6.45E+05 4.10E+01 <Le 5.14E+02 
2.19E+05 <Le 4.03E+01 9.nE+02 
l .68E+05 8.0IE+01 1.45E+03 
2.13E+05 9.39E+01 8.28E+02 
2.18E+OS 8.02E+01 , <Le 4.77E+02 
2.35E+05 9.38E+01 <le 5.04E+C2 
8.86E+04 <Le 4.02E+01 6.31E+02 
3.19E+06 <le 4.00E+01 2.31E+04 
7.87E+06 6.80E+01 1.05E+05 
1.49E+07 <Le 4 04E+01 6.39E+04 
1.42E+07 4.09E+01 1.87E+04 
9.75E+06 <le 3.78E+01 2.88E+04 
3.48E+06 5.80E+01 6.91E+03 
1.431:+06 7.90E+01 2.36E+03 
5.33E+OS 3.95E+01 1.08E+03 
3.72E+05 6.58E+01 7.00E+02 
1.99E+05 6.65E+01 1.60E+03 
5.64E+04 ' 4.01E+01 1.00E+03 
3.19E+04 6.76E+01 8 42E+02 
1.06E+04 S.33E+01 5.74E+02 
2.47E+04 9.29E+01 1.79E+03 
4.11E+03 7.84E+01 <le 8.30E+02 
9.44E+06 3.99E+01 9.40E+04 
1.16E+07 6.55E+01 1.01E+05 
1.75E+07 1 7.80E+01 1.07E+05 
8.«E+06 5.2SE+01 3.19E+04 
2.SSE+06 <Le 3.89E+01 4.15E+03 
7.75E+06 5.20E+01 2.37E+04 
6.94E+06 <Le 3.84E+01 3.99E+04 
1.16E+06 6.48E+01 563E+03 
5.03E+05 7.78E+01 1,67E+04 
1.47E+06 7.69E+01 3.00E+04 
2.91E+06 S.14E+01 9.97E+03 
1.02E+07 7.66E+01 4.02E+04 
3.9SE+06 <le 3.79E+01 1.93E+04 
5.83E+05 5.11E+01 1.37E+03 
3.34E+05 <Le 3.83E+01 1.34E+03 
1.99E+08 2.97E+03 9.07E+05 
3.82E+06 S.72E+01 1.74E+04 
4.11E+03 3.78E+01 4.77E+02 
1.75E+07 1.07E+02 1,07E+05 
7.00E+10 3.00E+07 1.60E+09 
S.46E-03 1 91E-04 1.09E-03 
2.soe-02 3.57E-04 · 6.69E-03 
2.10E+11 3.60E+10 1.70E+t2 
1.82E-03 1.59E-07 1.03E-06 
8.33E-03 2.97E-07 6.29E-06 
1.36E+11 5.21E+09 4.34E+11 
2.BIE-03 

1 
1.10E-OS 4.02E-06 

1.29E-02 205E-06 2.47E-OS 
4.1'E+03 4.15E+01 5.96E+02 

:1 
:1 



Appendix A 
CRL Air Effluent Monitoring Data for 1998 
TABLE A-10 

RelNSe Poin1 

Bldg./Sample Loca1ion 100 
Radionuct,de Gross Alpha 
Week\Unit BctNeek 

1 97123110980107 <Le 9.77E+OO <le 
2 980107 10 980114 <le 9.70E+OO <le 
3 98011410980121 1.00E+01 
4 980121 to 980128 <Le 9.50E+OO <Le 
5 980128 10 980204 <Le 9.BOE+OO 
6 980204 10 98021 1 <Le 9.87E+OO 
7 980211 IO 980218 <le 9.B2E+OO s 
8 980218 10 980225 <le 9.97E+OO 
9 980225 10 980304 <le 9.BtE+OO 
10 980304 IO 98031 1 <Le 9.73E+OO ,i 
11 980311 10 980318 <LC 9.39E+OO i 
12 980318 IO 980325 <LC 9.89E+OO ,i 
13 980325 10 980401 <Le 9.88E+OO i 
14 980401 IO 980408 <LC 9.94E+OO i 
15 980408 to 980415 1.3SE+01 <le 
16 980415 to 980422 <le: 1.00E+Ot <le 
17 980422 10 980429 1,01E+01 i 
18 980429 IO 980506 <le: 9.88E+OO i 
19 980506 to 980513 <Le 9.93E+OO i 
20 980513 10 980520 <Le 9.89E+OO 
21 980520 10 980527 <Le 9.92E+OO 
22 980527 10 980603 <Le 9.96E+OO 
23 980603 10 980610 <Le 9.92E+OO 
24 980610 10 980617 <Le 1.00E+01 <Le 
25 98061710 980624 <Le 1.00E+Ol s 
26 980624 10 980701 <LC 1.00E+01 s 
27 98070110 980708 9.48E+OO s 
28 980708 to 980715 <le t.07E+01 s 
29 980715 10 980722 <Le 9.73E+OO i 
30 980722 to 980729 <le 9.68E+OO <le: 
31 980729 to 980805 <Le 9,72E+OO 
32 98080510 980812 <LC 9.83E+OO i 
33 980812 10 980819 <Le 9.84E+OO <Le 
34 980819 10 980826 <Le 9.98E+OO s 
35 980826 10 980902 <Le 9.83E+OO s 
36 980902 to 980909 <Le 9.82E+OO s 
37 980909 to 980916 <Le 9.67E+OO s 
38 980916 10 980923 <Le 9.78E+OO s 
39 980923 to 980930 <Le 9.67E+OO <Le 
40 98093010 981007 <LC 9.61E+OO <le 
41 98100710 981014 1.30E+01 <Le 
42 98101410 981021 9.75E+OO 
43 981021 to981028 <Le 9.59E+OO 
44 98102810981104 <Le 9.52E+OO <le 
45 98110410 981111 9.68E+OO <le 
46 98111110981118 1.61E+01 <Le 
47 98111810981125 l .27E+01 i 
48 981125 10 981202 1.27E+01 
49 981202 to 981209 9.SSE+OO 
50 98120910 981216 <le 9.40E+OO 
51 981216 to 981223 <Le 9.42E+OO 
52 981223 to 981230 No sample 1) 

Sum(Bq/a): 5.19E+02 
Average (Bq/week): 1.02E+01 

Minimum (Bq/week): 9.39E+OO 
Maximum (Bq/week): 1.61E+01 

ORLold(Bqlweek): 3.00E+07 
Ave(% DRL0ld): 3.39E-05 
Max(% DRLold): 5.37E-05 

DRLboundary-old(ec.iweek): 3.60E+10 
Avel%DRL.boundary-old) 2.83E-08 
Max(%DRLboundary-oldl 4.47E-08 

DRL (Bq,Vweek) 5.21E+09 
Ave(¾DRL) 1.95E-07 

Max (%DRL) 3.09E-07 
Staek LLO (E!<vweek) 9.80E+OO 

NRX ROOF VENTS (Main Building ,nd Says) 

204 100 204 
Gross Alpha Gross Be1a Gross Beta 

ec.iwffk ec.iweek BctNeek 
U6E+02 <le 1.47E+02 i 2.71E+03 
1.16E+02 <le 1.32E+02 i 2.29E+03 
2.10E+02 <le 1.21E+02 s 2.27E .. 03 
1.13E+02 <le: 1.47E+02 i 3.25E+03 
1.18E+02 <Le 1.49E+02 i 2.63E+03 
1.t8E+02 <le 1.31E+02 s 2.83E+03 
t .17E+02 <le 1.25E+02 i 2.99E+03 
1.20E+02 <le 1.19E+02 5.09E+03 
1.17E+02 <Le 1.29E+02 3.76E .. 03 
1.18E+02 <le 1.13E+02 3.54E+03 
l .12E+02 <Le 1.76E+02 i 4.94E+03 
1.1ee .. 02 <le 1.22E+02 3.94E+03 
1.18E+02 <le 1.25E+02 4.23E+03 
1.25E+02 <le 1.t2E+02 4.02E+03 
1.19E+02 <le 2.00E+02 i 4.2t E+03 
t .20E+02 <le 1.27E+02 s 4.14E+03 
1.26E+02 <le 1.29E+02 9.46E+03 
1.18E+02 <Le 1.84E+02 8.44E+03 
1.22E+02 <le 1.16E+02 4.64E+03 
U9E+02 <Le t.t8E+02 3.64E+03 
1.18E+02 <Le 1.25E+02 5.31E+03 
1.20E+02 <le 1,01E+02 6.28E+03 
1.19E+02 <le 1.15E+02 4.21E+03 
1.20E+02 <Le 2.38E+02 i 5.26E+03 
t ,19E+02 <Le 2.t5E+02 6.37E+03 
1.19E+02 <le 1.98E+02 i 3.89E+03 
1.12E+02 4.51E+02 i 4.04E+03 
1.29E+02 3.93E+02 9.46E+03 
1.16E+02 <Le t.49E+02 6.09E+03 
1,15E+02 2.37E+02 5.66E+03 
1.17E+02 <Le 1,31E+02 4.19E+03 
t.17E+02 <le: 1.29E+02 5.95E+03 
1.17E+02 <Le 1.23E+02 3.60E+03 
1.19E+02 <le 1.36E+02 5.53E+03 
1.26E+02 <Le 1.37E+02 4.37E+03 
1.17E+02 1.69E+02 s 2.21E+03 
1.15E+02 <le: 2.06E+02 2.85E+03 
1.17E+02 <le: 2.13E+02 7.76E+03 
1.15E+02 <le: 2.58E+02 i 3.64E+03 
t.14E+02 <le: 2.52E+02 3.92E+03 
1.15E+02 <Le 1.42E+02 s 2.54E+03 
1.16E+02 <Le 1.35E+02 i 3.82E+03 
1.15E+02 <le: 2.72E+02 s 3.96E+03 
1.13E+02 <Le 2.47E+02 4.98E+03 
1.14E+02 3.64E+02 6.26E+03 
1.14E+02 2.55E+02 1.95E+OS 
1.13E+02 <Le 2.69E+02 3.74E+04 
t .14E+02 <le 1.29E+02 4.30E+03 
t.14E+02 <le: 1.31E+02 3.68E+03 
1.17E+02 4.93E+02 8.67E+03 
1.12E+02 <le: 1.90E+02 4.06E+03 

No sample 1) No sample 1) Nosample 1) 
6.08E+03 9.33E+03 4.59E+05 
1.19E+02 1.83E+02 8.99E+03 
1.12E+02 1.01E+02 2.21E+03 
2.tOE+02 4.93E+02 1.95E+05 
3.00E+07 l .60E+09 1.60E+09 
3.97E--04 1.l4E-05 5.62E-04 
7.00E-04 3.08E-05 1.22E-02 
3.60E+t0 1.70E+12 1.70E+12 
3.31E-07 1.0BE-08 5.29E-07 
5.B3E-07 2.90E-08 t.tSE-05 
5.21E+09 4.34E+11 4.34E+11 
2.29E-06 4.21E-08 2.07E-06 
4.03E-06 1.14E-07 4.SOE-05 
t.17E+02 t .58E+02 3.47E+03 - -Samples collec1ed i n January 1999 because of Chnstmas shut-<lown. LLO= Lower Urrut of De1ecbon. Le =Cntical Level. 

AECL-MISC-362-98, Vol.2 
Page 32 of 45 

• 



Appendix Bi 
CAL liquid ~ ent Monitoring Data for 1998 

... .. -· -- .. ----- --··-· ···-······-. ·-·------·- ·-· 

AE1 ISC·362-98, Vol. 2 
Page 33 of 45 

---·· V'-• - • 
CRL PROCESS SEWER - MONTHLY AVERAGE RELEASES 

Nucllde Avg. LLD Avg. LLO ORL' DRLold 
Bq/1.. GBq.'mo GBq.'mo GBq.'mo J,n Feb 

,H .. 124 4.09E+02 6.65E+08 2.90E+07 1.80E+04 1.81E+04 
"N1 46.60 l .54E+02 4.85E+06 2.20E+06 2.52E+02 < 2.S0E+OO < 

"""""ftp ....... 0.01 2.24E·02 2.t3E+03 2.10E+03 3.27E+OO 
•se 0.03 9.43E·02 1.40E•04 4.IOE+06 6.00E-01 < 
'
1er 0.17 5.61E-01 2.05E+07 9.30E+07 3.20E+OO 

,.-Mn ... 0.03 9.78E-02 5.57E+05 3.20E+06 < 1.60E-Ot 
"Fe . 0.07 2.18E-01 7.62E+05. 3.10E+06 < 5.00E-01 < 
•co · 0.03 , . , ,e-01 3.85E+04 4.40E+04 3.40E+OO 
11Zn 0.08 2.62E-01 6.72E+04 9.30E+04 < S.OOE-01 
"A, 1.46 4.83E+OO 2.95E+05 2.20E+05 1.71E+01 
"s, 0.004 1.30E•02 3.54E+04 1.40E+0S 4.35E-Ot ...... -Z, ..... 

0.06 2.06E-01 7.14E+05 6.30E+06 1.60E+OO ·-··-.;o····· 0.03 9.85E-02 5.75E+06 3.00E+OS 1.60E+OO 
'IIIIRu 0.03 9.03E·02 8.26E+06 7.40E+06 2.40E-01 ..... ,..iiü····· 0.25 8.32E-Ot 1.4tE+05 5.60E+05 < t .OOE+OO < 

'"• 0.03 9.30E-02 2 60E+04 1.40E+05 4.00E-01 
"'r,• 0.09 2.98E-01 1.00E+0S 2.00E+0S 4.00E-0I 

'"""TU"ëï .. '" 0.03 1.0JE•0t 5.08E+03 6.70E+03 2.00E-Ot 
TITCI 0.03 8.4tE-02 6.80E+03 8.90E+03 t .B0E+OO 

..... ,.ëii'"'"" 0.13 4.28E-Ot 2.71E+05 4.40E+06 9.00E-01 ",c, 0.02 7.20E-02 1.39E+06 6.00E-01 < 
l4"CI 0.46 1.StE+OO 7.47E+05 4.10E+06 1.30E+OO < 

..... " .. ëit'" 0.10 3.18E-01 1.80E+05 6.70E+05 < 4.00E-01 < ·····-,..····· 0.05 1.65E-Ot NIA 2.30E+07 < 2.00E-01 < ..... IIIJ.p' .... 0.33 t.08E+OO 1.55E+06 3.00E+07 3.90E+OO 
Nominal!'+ 0.39 1.29E+OO NIA NIA 3.06E+01 
Grou a++ 0.09 2.98E-Ot 2.60E+03 5.90E+03 2.0tE-01 
'"'"!Wpü"""" 3.00E-06 9.89E-06 4.6JE+03 5.60E+04 t .38E-03 
... .,,"Pü'" t .ne-œ 5.85E-06 4.t5E+03 4.90E+04 t .04E-03 

9.56E+07 
< Means that results are tess than or equal to Lower limit oî Deteciion (LLO). 
• ORL from reference {3]. "DRL • old is from relerence (9). 

2.47E+OO 
1.00E-Ot < 
9.00E-Ot < 
1.00E-01 < 
2.00E-01 < 
1.00E+OO 
2.00E-01 < 
5.20E+OO < 
8.51E-01 
3.00E-01 < 
4.00E-01 < 
1.00E-01 < 
5.00E-01 < 
2.00E-01 < 
2.00E-01 < 
2.00E-01 < 
4.80E+OO 
5.00E-01 < 
1.00E-01 < 
5.00E-01 < 
2.00E-01 < 
5.00E-01 < 
1.30E+OO < 
8.00E-01 
1.70E-Ot 
8.33E-04 
1.16E-03 
9.59E+07 

Mar Apr Mi,y 

t .39E+04 7 26E+03 3.25E+03 
1.55E+OO < 1.70E+OO < l .09E+OO 
8.00E-02 3.00E-02 2.70E-02 
4.70E-02 < 1.00E-·01 < 3.40E-02 
3.2tE-Ot < 4.00E-Ot < 2.17E-01 
4.BOE-02 < t .OOE-01 < 3.30E-02 
9.40E-02 < 1.00E-01 < 6.80E-02 
5.34E-Ot 2.ooe-01 7.70E-02 
1.16E·01 2.00E-01 < 8.20E-02 
4.64E-01 < 9.00E-01 < 6.30E-01 
1.98E-01 6.60E-02 6.70E-02 
9.60E-02 < 1.00E-01 s 6.20E-02 
5.IOE-02 < 2.30E+OO 5.30E-02 
4.70E-02 < 1.00E-01 < 3.20E-02 
4.21E-01 < 4.00E-01 < 2.93E-Ot < 
5.00E-02 < 1.00E-0t < 3.40E-02 
2.21E-Ot < t .SOE+OO < 5.60E-02 
1.68E-01 2.00E-01 6.BOE-02 
3.09E+OO 1.90E+OO 4.91E-01 
2.22e-01 < 4.00E-Ot < t.54E-Ol 
4.60E-02 < 1.00E-01 < 3.30E-02 
3.44E-01 < 4.00E-01 < 2.23E-01 < 
1.88E-01 < 3.00E-01 < 1.25E-01 < 
9.00E-02 < 1.00E-01 < 6.20ë-02 
4.74E-01 < 5.00E-01 < 3.21E-01 
4.98E+OO 3.50E+OO t .67E+01 
t .54E-01 2.97E-Ot 1.26E-Ot 
2.t0E-03 t .35E-OJ t.32E-03 
6.74E-03 5.ttE-04 4.77E-04 

8.96E+07 9_30E+07 8.30Et07 

+ Nominal beta 1s a gross beta screening analysls done alter about one week decay of short lived fission products. DRL not applicable. 
++For comparlson wtth DRLs, gross alpha Is assumed lo be Am•241. 

Jun Jul 

t 85E+03 t.05E+03 
t .63E+02 3.31E+02 
t.28E+OO 3.09E+OO 
7.2tE-Ot 8.01E-01 
4.65E+OO 6.02E+OO 
t.19E-Ot < 1.70E-01 
7.03E-01 3.33E+OO 
2.6SE+OO 3.49E+OO 
5.88E-01 7.92E-01 
1.07E+01 1.78E+0t 
1.79E-01 1.91E-01 
1.64E+OO 1.53E+OO 
7,73E-Ot 9.52E-01 
1.32E-01 1.35E·01 
9.5tE-01 < 1.34E+OO 
3.59E-Ot 5.27E-01 
3.78E-Ot 3.60E-Ot 
t .etE-01 < 2.46E-01 
1.49E+OO 1.37E+OO 
8.52E-Ot < 5.53E-Ot 
2.54E•0t 9.60E-01 
6.97E-Ot < 8.66E-01 
3.ne-01 < 4.72E-Ot 
1.9JE-Ot < 2.47E-01 
3.13E+OO < 2.02E+OO 
2.57E+0t 1.99E+OO 
5.t2E•0t 3.91E-01 
9.20E-04 t. tSE-03 
3.20E-04 7.01E-04 
t .22E+08 l.29E+08 

• 



Appendix B 
CAL Liquid Effluent Monitoring Data for 1998 
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Table B2: CAL Process Sewer- Monthlv Release Data for 1998 (Julv- December and Annual Statistics1 
Nuctlde Avg.LLD Avg.LLD DRL DRLold CRL PROCESS SEWER - MONTHLY AVERAGE RELEASES 

B~ GBqlmo GBqlmo GBqlmo Aug Sepl Oct Nov Ote Annual Average 

rH 124 4.09E+02 6.65E+08 2.90E+07 4.1 IE+OJ 1.46E+03 2.82E+03 5.04E+03 2.98E+04 4.32E+04 8.65E+03 .................. 
46.60 1.54E+02 4 85E+06 2.20E+06 1.21E+02 1.81E+02 < 4.77E+02 < 2.29E+OO 2.06E+02 7.81E+02 1.95E+02 

"''"np .... 0.01 2.24E-02 2.13E+OJ 2.10E+03 1.54E+OO 6.23E-01 7.44E-Ot 5.98E-02 3.SSE+OO 6.SIE+OO 1.JOE+OO 
•sê 0.03 9.43E-02 1.40E+04 4.10E+06 4.49E-01 6.BIE-01 < 8.53E-02 < 5.86E-02 1.48E-01 l .42E+OO 2.84E-01 
'11c, 0.17 5.61E-01 2.0SE+07 9.30E+07 3.91E+OO 4.86E+OO < 6.0BE-01 < 4.44E-01 4.34E+OO 1.42E+OI 2.83E+OO 

"'"'"Mn ..... 0.03 9.78E-02 5.57E+05 3.20E+06 1.43E-01 < 1.JJE-01 < 8.61E-02 < 5.89E-02 < 1.01E-01 5.22E-01 1.04E-01 
""'''ll'fë"''" 0.07 2.1ae-01 7.62E-+05 3.10E+06 1.27E+OO 2.0JE+OO < 1.71E-01 < 1.16E-01 4.67E-01 4.0SE+OO 8.11E-01 

•co 0.03 1.11E-01 3.85E+04 4.40E+04 3.92E+OO 5.73E+OO 2.SJE-01 2. ISE-01 7.39E+OO 1.75E+01 3.SOE+OO ...... -ï" .... 0.08 2.62E-01 6.72E+04 9.30E+04 < 3.75E-01 3.84E-01 < 2.0JE-01 < 1.42E-01 2.SIE-01 1.36E+OO 2.71E-01 ...... .,.A°, ..... 
1.46 4.83E+OO 2,95E+05 2.20E+05 6.63E+OO 6.88E+OO < 1.34E-+01 < 9.32E-01 1.55E+01 4.33E+01 8.66E+OO ..... •s, ...... 0.004 1.30E-02 3.54E+04 t.40E+05 4.26E-Ot 8. 18E-01 2.78E-01 2.48E-01 3.68E-01 2.14E-+00 4.28E-01 

"""''-ï,'"" 0.06 2.06E-01 7.14E+05 6.30E+06 6.87E-01 9.38E-01 < 9.29E-02 < 1.0SE-01 8.00E-01 2.62E+OO 5.25E-Ot 
•Mo 0.03 9.851:-02 5.75E+06 3.00E+05 4.19E-01 4.41E-01 < 1.59E-01 < 2.0IE-01 8.82E-01 2.10E+OO 4.20E-01 
"•Ru 0.03 9.0JE-02 8.26E+06 7.40E+06 < 1.1 IE-01 1.34E-01 < 9.15E·02 < 7.38E·02 < 1.04E·01 5.14E-01 1.0JE-01 ·-"~ü ...... 0.25 8.32E-01 1.41E+05 5.60E+05 < 9.48E-01 < 1.23E+OO < 7.55E-01 < 5.20E-01 2.09E+OO 5.54E+OO 1.11E+OO ....... "'ff"'"" 0.03 9.30E-02 2.60E+04 1.40E+05 2.34E-01 < 2.99E-01 < 1.06E-01 < 3.95E-01 5.03E-01 1.54E+OO 3.071i-01 
mT•• 0.09 2.98E-01 1.00E+05 2.00E+OS < 4.49E-01 < 5.19E-01 < 6.23E-01 < 2.59E-01 3.37E-01 2.I9E+OO 4.37E-01 
"•c• 0.03 1.0JE-01 5.08E+03 6,70E+03 2.JSE-01 2.33E-01 < 1.06E-01 < 9.43E-02 3.57E-01 1.0JE+OO 2.0SE-01 
"f"C• 0:03 8.41E-02 6.80E+03 8.90E+03 4.92E+OO 7.46E+OO 4.61E+OO 2.75E+OO 2.83E+OO 2.26E+01 4.51E+OO ..... ,-ë • .... 

0.13 4.26E-01 2.71E+05 4.40E+06 < 5.19E-01 < 6.45E-01 < 4.58E-01 < 3.14E-01 8.98E-Ot 2.83E+OO 5.67E-01 
..... 'tffëë"'"' 0.02 7.20E-02 1.39E+06 4.80E+06 1.51E-Ot < 1.77E-01 < 8.JOE-02 < 5.64E-02 1.89E-01 6.56E-01 1.31E-01 ....... ~ë ....... 

0.46 1.51E+OO 7.47E-+05 4.IOE+06 < 6.63E-01 < 7.08E-01 < 3.58E+OO < 4.68E-01 < 1.52E+OO 6.94E+OO 1.39E+OO 
"'"'fllllëe""" 0.10 3.18E-01 1.BOE+05 6.70E-+05 < 4.11E-01 < 4.52E·01 < 3.28E-OI < 2.29E-01 1.29E+OO 2.71E+OO 5.41E-01 -,. 0.05 1.65E-01 NIA 2.30E+07 < 1.97E-01 < 2.37E-01 < 1.58E-01 < 2.06E-01 < 2.27E-01 1.02E+OO 2.0SE-01 ..... ...,.p ..... 

0.33 1.08E+OO 1.55E+06 3.00E-+07 < 1.74E+OO < 1.50E+OO < 1.86E-+00 < 6.89E-01 < 1.16E+OO 6.95E+OO 1.39E+OO 
Nomlnelll+ 0.39 1.29E+OO NIA NIA 2.04E+01 3.45E+OO .t.18E-+00 1.58E+OO 1.53E+02 1.83E-+02 3.65E+01 
Totalca++ 0.09 2.98E-01 2.60E+03 5.90E+OJ 3.JBE-01 1.970E-01 5.87E-03 1.99E-01 1.56E-01 8.95E-01 2.27E-01 --·----.,u···-- 3.00E-06 9.89E-06 4.63E+OJ 5.60E+04 l.66E-03 3.61E-04 1.19E-OJ 1.0SE-03 9.52E-04 5.21E-03 1.04E-03 

.. ,...,.,.ü"' 1.77E-06 5.85E-06 4.15E+03 4.80E+04 5.59E·04 7.53E-OS 7.80E-04 3.56E-04 3.16E-04 2.09E-03 4.17E-04 
Flow l .20E+OB 1.30E+08 1.36E+08 9.95E+07 9.84E+07 

Site Tot. 

< Means lhat resull are less lhan or equal to lower limlt :,f detection (LLD) . •oRL from reference (3 ). "OAL old" is from reference (9). 
+Nominal beta Is a gross beta screening analysis done after about one week decay of short lived fission products. DRL not applicable. 
++ For comparlson with DRLs, gross alpha is assumed to be Am-241. 

• 

%0RL %DRLold 

1.34E-03 2.98E-02 
2.87E-03 8.88E-03 
6.56E-02 6.20E-02 
2.28E-03 6.93E-06 
1.21E-05 3.0SE-06 
1.87E-05 3.26E-06 
9.90E-05 2.62E-05 
6.25E-03 7.96E-03 
4.75E·04 2.91E-04 
2.72E-OJ 3.93E-03 
9.71E-04 3.06E-04 
9.28E-05 B.33E-06 
1.19E-05 1.40E-04 
1.31E-06 1.39E-06 
8.17E-04 1.98E-04 
1.03E-03 2.19E-04 
4.42E-04 2.19E-04 
3.75E-03 3.06E-03 
4.60E-02 5.07E-02 
1.97E•04 1.29E-05 
1.65E-05 2.74E-06 
1.26E-04 3.39E-05 
2.21E-04 8.08E-05 

NIA 8.91E-07 
1.00E-04 4.63E-06 

NIA NIA 
8.74E-03 3.85E-03 
2.57E-05 1.86E-06 
2.62E-05 B.69E-07 

1.44E-01 1.72E-01 

Monthly Release 
GBq %DRL 

2.98E+04 4.48E·03 
4.77E+02 9.8!3E-03 
3.SSE+OO 1.67E-01 
8.01E-01 5.72E-03 
6.02E+OO 2.94E-05 
l.70E-01 3.0SE-05 

3.33E-+OO 4.37E-04 
7.39E+OO 1.92E-02 
7.92E-01 1.18E-03 
1.78E+01 6.04E-03 
8.51E-01 2.40E-03 
1.64E+OO 2.JOE-04 
2.30E+OO 4.00E-05 
2.40E-01 2.91 E-06 
2.09E+OO UBE-03 
5.27E-01 2.0JE-03 
1.SOE+OO 1.SOE-03 
3.57E-01 7.02E-03 
7.46E+OO 1.1oe-01 
9.00E-0I 3.32E-04 
9.60E-01 6.91E-05 
3.58E+OO 4.79E-04 
1.29E+OO 7.14E-04 
5.00E-01 NIA 
3.90E+OO 2.52E-04 
1.53E+02 NIA 
5.12E-01 1.97E-02 
2.10E-03 4.54E-05 
6.74E-03 1.62E-04 

%0Rlold 

1.03E-01 
2.17E-02 
1.69E-0I 
1.95E-05 
6.47E-06 
5.31E-06 
1.07E-04 
1.68E-02 
8.52E-04 
8 .10E-03 
6.0BE-04 
2.61E-05 
7.67E-04 
3.24E-06 
3.73E-04 
3.76E-04 
7.SOE-04 
5.32E-03 
8.38E-02 
2.0SE-05 
2.00E-05 
8.73E-05 
1.92E-04 
2.17E-06 
1.30E-05 

NI/A 
8.68E-03 
3.75E-06 
1.40E-05 

• il 



Appendix 
CAL liquid Uent Monitoring Data for 1998 

Table B3: CRL - 0th ----· -·---· id -"··--··· --·--.. ··-l•ov.,nl !>lreatn un• IU"'""' I A"V, LW AyV Llll 
NuctldalP•tameter GBq GB~nl Bq/1. GRq/mo Jan Fob 

ll>OSlormS.WW 
Trfflurn s.sse,oa 2,90E,07 1.20e,02 2 J2E,01 4.ll8E,02 •. ,oe,02 

Orosseeaa 3 54E•04 UQE,05 920E-02 179Ê·02 1.SSè-01 3.2DE-îiï 
Gross Alpha (Esen,') 2.60E,OO 5.90E•OJ 1,61E·OI J .13E-02 9.00E-03 2.00E•O~ 

A..,(Uday) 5.51E•06 
tsonltary s-

Trllun 8.6SE•08 2.90E•07 1.22e,02 1.69E+OO 5.72Et00 1.2,e,oo 
Gron Bell 3 54E+04 1.40E•05 1,00E-01 1 J9E-03 1.64E-02 1.SJE-02 

Gross 111p111 m 2.60~ i 'iôè'-0-1 609Ê-03 ~ 7Ë-03 ----r.iî"E-03 
Flow (t/dayl •.20E•0S 3.118E+05 

I03 suum 
Tr111ùm 8.65E+08 2 .90E,07 1.29E•02 2.28E•OI 3.71E,OI 2.3SE+OI 

Gross Bell 3.54E+04 l ,40E+05 4 JJE-02 7.59E-03 l.45E-OI 4.00E-02 
Gross Alpha (Es""') 2.60E+03 S.90E+OJ 6.09E-02 l.07E-02 

< : .:::;: 
< 1.2,e-02 

Flo,lr(U~ .. -~ 

I05 SltMm 
Tfilll.m ~-6SE+08 :29œ,01 l.21E+02 uae,oo 1,111,+I)( 3.12E+OO 

O<OSI 8ela 3.54E+04 uoe,os 4.27E-02 5.60E-04 3.taE-03 2.23E-03 
1 GIOSS....,. (Ellm") 2.60c+03 S IOE+OJ 6.09E-02 I.OOE-04 c S.24E-04 2--~-04 

Flow (lldly) .. 4.32E•05 &.32E•05 

T- 6.65E+08 2.90E+07 l.25E+02 2.24E,01 l,05E+03 7.15E+02 
0<osse.1a 3.54E+04 UOE+OS 4.l6E-01 7.47E-02 1.3JE•OO 8.20E-OI 

Gross Alpha (El"""> 2.GOE,03 5.90E+03 6.27E-02 1. IJE-02 7.76E-03 3.72E-03 
.... (l/dly) 3.74E,06 2.52E•06 01,e,.,,,,,_ ro .,.,_.,.,.,"' uu, 

DutioS.,_ 
Trlllum 2381:+01 2 .90E+07 l.23E+02 l.44E+OO 9.79E,m 8.58E,02 

O,osa8eto 2.60E+02 uoe,os U2E-02 5. t•E-04 S.09E-03 2.S9E-03 
G<oss Alpha (EStlm") l, 13E+OI 5.90E,03 8.38E•02 7.•2E-04 < 6.45E-04 < 3.82E-04 

F'low(l/dly) 3.08E•05 2.52E•05 
(Lwr.lllU1Lautnlel 

Trlllum 2.38E+07 2.90Et07 1.22E•02 3.24E+OO 1. IOE+Ol l.03E+02 
oroueo11 2.ioE,02 1.40E,OS 4.37E-02 l,t6E•OJ 7.32E·03 5.IJE-03 

1 O<OSI Alpl,a (fllm') UJE,01 5 90E•03 e.,2e-02 l.63E-03 < 9.17E•04 1.19E-04 
Flow (Lldly) 7.55E+05 7,67E•05 

Bulk Storav-S._, 
Traum 2.38E+07 l.24E+02 2.JJE+OO 1.24E+01 

<l<OSSBIII l.&OE+OS 4.SJE-02 I.SIE-04 2.3"E-OJ l.46E-03 
Gross Alpha (Elllm') 1.13E+OI S.90E+03 6.48E-02 l.22E-03 2.28E-04 < 7.07E-04 

•-•v-• Ill .,ieë'l: .. 11.~ 
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,.,-,,~, u11J I llirl'vU~-..., .,Ql,Q tV, l.:IQU 

, ''-"'aS& LAJllll9 Mnn:11,. unœ«H)f,U, 
Mar Apr May Jun Jul Aug Sep 

500E•02 9.79E•02 1.JOE,OJ 4 .99E•02 5.29E,!Q 7, 12E,02 1 27E,OJ 
6.00E-01 8 .90E-OI - ,:ooe,oo ·,s,e--01 7'.49ê";oi --u:.e-:or 4.J1e;a;ï 
8.96E,Q3 l .90E-02 3 72E,02 1.64E-01 5,77E-O, l .46E,111 1 59E-02 
5.76E•06 6.60E•06 4.60E•06 6.67E,06 8.361;,06 6.10E, 06 583E•06 

7.69E•OO l.03E+01 4.2SE•OO 5.46E•OO 4.IJEtOO s .2se,oo 4.07E•OO 
2.86E,02 5.40E-02 3.06E·02 6. 14E•02 4 .34E-02 6.8tE,02 2.27E-02 

- - 2.70E-03 1 .GÔÊ-Oj ~2fiE·03 1.IBE-02 - 6.58( -04 l.75E•O:Î ----n3l-03 
'-82E,OS 5.27E,05 3.99E,05 &.J1e,os 5.22E+B5 5.00E,OS 4,44E•05 

&.84E+OI 9.07E,OI 6.IJE+OI S.IJE,01 l.06E+OO 
1.00E-01 UOE-01 l.30E•01 2.2SE-OI l .2JE-01 8.IOE-02 S, IJE,02 

c l.7&E-03 4.41E-OJ !.79E-OJ < l.8JE,02 7.17E-OJ < 8,99E-OJ l , 12E-02 
S.76E+06 5.76E+06 S.76E+08 5.76E•06 S,76E+06 5,76E•06 S.76E+06 

uœ,oo 7,IIOE+OO 1.21E+OO 9.37E-OI 2.78Et00 I.SIE+I)( 9.0 1E+OO 
I.S9E-03 l.80E-03 l.15E·03 1.BIE,03 3.41E-03 9.47E,04 3.25E-03 
7.39E·04 2.52E-04 3,36E·04 < 1.37E,OJ l ,34E·04 2,52E·04 3.89E-04 
4.32E,OS &.32E+OS 4,32E+05 4.32E+05 4.32E•05 4.32E+05 4 32EtOS 

2.76E+03 9.89E+03 6.53E+02 4.73E,Q2 S.54E,D2 l.39E+02 8.83E•02 
4.28E+OO 1.00E+OI S.!OE-01 1.661:-01 5.57E-01 2.SJE-02 , .ssE,01 
2.4SE-02 S.06E,02 3.00E-03 2.39E-OJ 3.44E-03 4.78E-04 3 .22E-03 
7.59E•06 3.72E,07 2 49E•06 2.19E+06 2 35E,u: 2.59E+06 

U4E+OJ U7E+03 8.87E+02 9.45E•02 ll.04E,02 4.t7E+02 6.82E+02 
3.80E•OJ UOE-03 2.48E-OJ 4.15E-OJ 4.34E-03 2.0IE-03 2 .89E·02 

< 7,75E-04 7.51E·04 I l.52E-OS < L34E-03 8.911E-05 l.?OE-04 l.96E•04 
5.11Et0S 2.74E+05 4.21E•05 2.88Et05 2.18E+05 3.25E•05 

l.79E+a: u,e,02 7.32E+OI 1.m,01 8.36E+OI 9.36E+OI 
8.00E-03 7.60E-03 4.54E-OJ 2 .77E-03 ll.84E-03 3,15E-03 07E-03 

< 2.26E·03 !.24E-03 4.SOE-04 < 2.61E-03 5.05E-o4 l ,35E,04 3.SJE-03 
l.49E•06 1.28E•06 7.24E+05 8.24E+05 8.49E, 05 6.93E+OS 679E•05 

U3E+01 S.69E+01 1.49E+OI 2.8SE+OI 1.72E•01 USE+O! 1.17E,OI 
l .66E-03 4.80E-OJ l.31E-03 6.40E-03 4.59E-03 2.23E-03 1,54E-02 
1.85E-04 7.35E-04 2.SIE-04 < 2 ... E-03 7.8SE-05 3.ZOE-04 7,98E·05 

l.,s;v1.+vv 

UCI 

2.23E,OJ 
- a iee-01 

216E·02 
6.48E•06 

5.12E•OO 
2.36E•02 
3.15E·03 
4.25E+o< 

3,16E,OI 
7,0JE-02 
2,64E-03 
S,76E+06 

4.69E+OO 
1.29E·03 
296E-04 
&.J2E+OS 

UJE+OJ 
l.88E•OI 
l ,09E-02 

3.29E•06 

8.22E+02 
4, 13E-IM 
9.59E-OS 
4.4'1E,05 

I. IOE+02 
1,38E-02 
I.OSE-03 
7.91E+OS 

2.47E+OI 
3.0JE-03 
1.ISE-03 

4.v-.:t+05 ., ... .-o;.+vv !111.v ..... .. --·. ·-· ---- L-"- ,_ ------ _.. . - -- -· ,, . •. 'i3rFor companson wnn IJRLS. gross oe1e 1s assumea 10 oe :sr•~. tne Gominant l>ela emitter in these effluent streams. For comp, 

• 
Annuel 1 ontflty Avw•ge ,.., .... - T~IIIGl!q ""11·"- TOEV G8 ... ORL ""ORLolO 

l .01E•OJ 9.81E,02 l ,IOE,04 9.14E•02 5.17E,02 1.37E-04 3.1SE-OJ 
3.81E-01 J ,09E-01 $.92Ë.OO 4 .9-IE·OI 2 76E 01 .Î39Ë-Ô3 3 53Ê-Oc 
2.04E-02 l .88E·02 J .SSE·OI 2 .96E-02 4.J1e-oz 1 14E-OJ 5.02E-<M 
8.5JE,06 8.34E•06 1.11E+06 

484Et00 S.02E+OO 8,tlE+01 S.79E+OO U2E+OO 1.86E-07 l .99E-05 
2.46E-02 2.40E-02 &.13E·OI 3.4'1E-02 1.79E-02 9.71E-05 2.46E,05 
,l,10E-OJ 7.20E-03 4.64E-02 3.86E-o3 3.47E-03 l .49E-04 65SE-05 
4.53E+OS 4.79E,05 &.52E•04 

8.4'1E+01 4.09E+OI $.40E+02 6.39E-OS 1,47E-IM 
1.JZE-01 7.06E-02 l.31E+OO I.IOE-01 5.12E-02 3. t2E-04 788E-OS 
4.09E-03 < 1 .74E-03 9.49c-02 7.61E-03 4.58E-03 2.9JE-04 1.29E-IM 
S.76E+06 5.76E•06 S.76E+08 o.ooe,oo 
S.47E+OO 7.0IE•OO S.ll4E+OI 4.70E+OO 2.ne,00 7.07E~ 7 U 2E-OS 
9.IJE-04 7.831:-03 2,95E--02 2.cee-03 1.ttE-OJ 6.9-IE-06 l.75E-06 
3.62c-04 2.52E-04 s .,ee..,., 4.J!E-04 3.JS!à-04 U IIE-05 7,31E,06 
4 32E+05 &.32E+OS O.OOE+OO 

l.32E+03 l.84E+OJ 2,11E+04 1.11!+03 2.81E+03 2.71E-04 8.23E-03 
7.IOE-01 l.06E+OO 2,0IE+OI U7E+OO 2.SSE•OO 4.72E-03 1.19E-03 
l .32E-02 9.34E-03 ! .JJE-01 1. IIE-02 1.41E-OZ 4 25E-04 1.87E-04 

3.39E+06 4.45E+06 S.9tE•06 1.00E,07 

1.11E,OJ 9.23E+02 1. 15E+04 9.54E+02 3.NE•Ga & OIE-03 3.29E·OJ 
4.83E·03 3.0IE-03 6.83E-02 5.69E-03 7."9E-OJ 2.19E-03 4.06E,06 

< 8.88E-04 6.38E-05 5.28E-OJ UOE-04 4.00E-04 3.89E-03 7.&SE-06 
uae,os 3.28E+05 3.82E• 05 1,52E+05 

U5È+02 l,31E+03 1.091:+02 3.92E+OI 4.S9E-04 3.77E-04 
4.0SE-03 , .,se-o, l ,06E+OO I.NE-02 2.85E-01 J .41E-02 6,J JE-05 
l.52E·04 < I .SIE-03 I.SZE-02 1.27E-o3 1.05E-OJ l.12E,02 2.14E-05 
1.391:+05 9.94E+05 2 59E,OS 

l.81E+D1 2,SSE+02 2.13E.OI UJE-05 7 3JE-OS 
1.,--02 e ,,,-,<c-04 S.71E-02 4.76E-OJ &.78E-03 1 IJE-03 3'01:-0S 
2.28E-04 < l.45E-04 7.05E-OJ S.17E-04 l.69E-04 520E'4l0 9.95E-06 
,. ,.:n:+u:i u, , i1111.•05 ·2 ...... 
... --· • L.- , _ ~--· -----•- .__ • grossalpl -·· 

• Gross alpha emlsslons lor these effluenl streams are estlmates based on semi,quanl!latlve analyses. assumlng a l)pical ovarall semple counting efficiency of 3%. 
the amounts ol solids in lhe sar,-.ile. Ac1uac counting efficlencles vary lrom about 1•1. to 5% depending on 

(t) Gross alpha efficlency for Sanita,y Sewer samples 1s assumed 10 be 1%. 
"Conservalive average monthly estimate, based on dye tracer dilution llow measurements in 1991 and 1996. 
< Means that the resull is less than the Lower limi( ol Deteclion, LLO .. 
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TABLE 84: CRL • Other Liguid Effluent Streams -- Gamma Spectrometry Characterfzation 1998 (Page 1 -Table continues next page) 

Concenlretlon 
Jan Feb Mar Aor Mev Jun Jul Auo Sep Ocl Nov o.c Ave,-

04 Slorm Sewjr (Bq/L) (Bq/LI (Bqll.J (Bqll.) (Bqll.J (Bqll.) (Bqll.) (Bqll.) (Bq/L) (Bqll.) (Bq/L) (Bqll.) (Bq/LI 
Gro .. Bete 1.85E-01 1 3.20E-01 6.00E-01 8.90E-01 l.03E+OO J.SIE-01 3.49E-01 2.54E-01 4.37E-01 8.18E·Ol 3.81E·01 3.09E-01 4.94E-Ot 
Gamma Spectrometry 

Sc-46 < 9.29E-03 < 6.67E-02 < 9.0JE-03 < 1.0SE-02 < 1.0BE-02 < 2.93E-02 < 7.82E-03 < 8.28E-03 < t .41E-02 < t.49E-02 < 8.27E-03 < 7.95E-03 < 1.64E-02 
Cr-51 < 5.89E-02 < 4.18E·02 < 6.22E-02 < 9.23E-02 < 7.BBE-02 < 4.01E-02 < 5.45E-02 < 4.95E·02 < 5.57E•02 < 4.99E-02 < 4.67E-02 < 5.01E-02 < 5.67E-02 
Mn-54 < 9.39E·03 < 4.29E-02 < 9.0IE-03 < 1.0SE-02 < 1.IOE-02 < 7.20E-03 < 7.54E-03 < 8.45E-03 < 8.SSE-03 < 7.94E-03 < 8.04E-03 < l .54E-02 < 1.22E-02 
Fe-59 < 1.93E-02 < 1.92E-02 < 1.75E-02 < 2.15E-02 < 2.IIE-02 < l.43E-02 < 1.SJE-02 < 1.62E·02 < 1.67E-02 < 1.56E-02 < 1.64E-02 < l.61E-02 < 1.74E•02 
Co-60 < 1.04E-02 < 1.49E-02 < 1.IIE-02 < 1.41E·02 1.72E·02 < t.89E-02 < 8.6JE-03 < 1.0SE-02 1.38E-02 1.30E-02 < 1.02E-02 < 9.27E•03 1.27E-02 
Zn~S < 1.66E-02 < 2.59E-02 < 2.07E-02 < 2.27E-02 < 2.43E-02 < 1.68E·02 < 1.88E-02 < 1.89E·01 < 6.23E-02 < 7.18E-02 < 1.92E-02 < 1.87E-02 < 4.2JE-02 
Nb-95 < 9.SBE-03 < 1.17E-02 < 8.91E·03 < 1.96E-02 < 1.10E-02 < 7.59E-03 < 7.87E-03 < 8.49E·03 8.73E-03 < 8.17E-03 < 8.29E-03 < 8.57E-03 < 9.87E-03 

Ru-103 < 8.35E-03 < 1.16E-02 < 8.88E-03 < 1.27E-02 < 1.20E-02 < 7.21E-03 < 7.66E-03 < 7.56E-03 < 8.60E-03 < 7.76E-03 < 7.40E-03 < 7.51E·03 < 8.93E-03 
Ru-106 < 7.88E-02 < 1.02E·01 < 8.63E-02 < 9.70E-02 < 1.04E-01 < 6.7SE-02 < 6.95E-02 < 7.17E-02 < 7.81E-02 < 7.17E-02 < 6.92E-02 < 6.71E-02 < 8.02E-02 
Sb-125 < 2.04E-02 < 2.77E-02 < 2.25E·02 < 2.47E-02 < 2.74E•02 < 1.74E-02 < 1.92E-02 < 1.85E-02 < 2.00E-02 < 1.89E-02 < 1.BOE-02 < 1.76E-02 < 2.10E-02 

1-131 < 9.66E-03 < 1.36E-02 < 1.89E-02 < 4.69E-02 < 1.23E-02 < 8.37E-03 < 8.46E-03 < 7.94E-03 < 9.26E-03 < 8.51E·03 < 7.66E-03 < 9.42E-03 < 1.34E-02 
Cs-134 < 9.77E-03 2.11E-02 < 1.0JE-02 < UJE-02 < 1.22E-02 < 8.17E-OJ < 8.45E-03 < 9.22E-03 < 9.52E·03 < 8.84E-03 < 9.24E-03 < B.6:JE-03 < 1.06E-02 
Cs-137 3.BOE-02 2.11E-02 1.57E-02 2.69E-02 4.15E-02 < 9.26E·03 1.41E-02 1.26E-02 1.94E-02 1.38E-02 3.27E-02 2.96E-02 2.29E-02 
Be-140 < 4.42E-02 < 5.06E-02 < 4.03E-02 < 4.44E-02 < 4.94E-02 < 3.61E-02 < 3.76E-02 < 3.BOE-02 < 4.0JE-02 < 3.BOE-02 < 3.60E-02 < 4.13E-02 < 4.13E-02 
Ce-141 < 9.18E-03 < 2.11e-02 < 7.18E-03 < 1.23E-02 < 1.06E-02 < 6.20E-03 < 6.14E·03 < 6.01E-03 < 7.24E-03 < 6.40E-03 < 5.66E-03 < 6.23E-03 < 9.18E-03 
Ce-144 < 3.65E-02 < 4.45E-02 < 2.86E-02 < 4.12E-02 < 4.43E·02 < 2.38E-02 < 2.34E-02 < 2.37E-02 < 2.88E-02 < 2.49E-02 < 2.26E-02 < 2.36E-02 < 3.0SE-02 
Pa-233 < 1.72E-02 < 2.42E-02 < 1.79E-02 < 2.68E-02 < 2.26E-02 < 1.46E-02 < 1.60E-02 < 1.43E-02 < 1.69E-02 < 1.54E-02 < l.35E-02 < 1.43E-02 < 1.78E-02 

'l Averaae of weektv samoles 
S1ntt.ry Sewer 
Gro .. aete 1.40E+OO 1.41E+OO 2.21E+OO 2.91E+OO 2.7JE+OO 5.01E+OO 2.97E+OO 3.90E+OO 1.83E+OO 1 98E+OO 1.55E+OO 1.43E+OO 2.44E+OO 
Gamma Spectrome1ry 

Sc-46 < 9.10E-03 < 8.57E-03 < 9.28E•03 < 8.09E-03 < 9.21E-03 8.81E-02 < 9.26E-03 < 6.74E-03 < 8.11E-03 < 7.57E-03 < 6.38E-03 < 6.21E-03 < 1.29E-02 
Cr-51 < 1.04E-01 < 8.29E-02 < 7.52E·02 < 8.32E-02 < 1.0IE-01 5.52E-01 < 9.02E-02 < 6.51E-02 < 6.36E-02 < 5.77E·02 < 4.87E-02 < 5.45E-02 < 1. ISE-01 

Mn-54 < 7.59E·03 < 7.39E-03 < 8.17E•OJ < 6.93E-03 < 8.05E-03 < 1.25E·02 < 8.84E-03 < 5.SSE-03 < 7.31E-03 < 6.74E-OJ < 5.56E-03 < 5.09E-03 < 7.48E-03 
Fe•59 < 2.25E-02 < 2.00E-02 < 2.09E-02 < 1.70E-02 < 2.0SE-02 < 3.55E-02 < 2.23E·02 < l.59E•02 < 1.BOE-02 < 1.54E-02 < 1.38E-02 < 1.39E-02 < 1.96E-02 
Co-60 7.09E-02 < 6.29E-03 1.89E-02 1.99E-02 1.SJE-02 2.71E-01 3.76E·02 2.49E-02 2-39E-02 2.65E-02 2.65E-02 l .21E-02 < 4.61E-02 
Zn-65 < 1.73E-02 < 1.79E-02 < 1.95E-02 < 1.52E-02 < 1.75E-02 5.34E-02 < 2.0SE-02 < 1.JOE-02 < 1.65E-02 < 1.64E-02 < 1.32E-02 < 1.27E-02 < 1.94E-02 
Nb-95 < 1.28E-02 < 1.09E-02 < l.06E·02 < 9.87E-03 < 1.19E·02 2.11E-OI < 1.31E-02 < 9.18E·03 < 9.58E-03 < 9.1 IE-03 < 8.49E-03 < 8.l1E-03 < 2.71E-02 

Ru-103 < 1.17E-02 < 9.79E-03 < 9.70E-03 < 1.07E-02 < 1.33E-02 < 1.61E·02 < 1. l6E-02 < 8.0SE-03 < 8.53E·03 < 8.JOE-03 < 6.82E-03 < 6.97E-03 < 1.0tE-02 
Ru-106 < 6.BOE-02 < 6.53E-02 < 6.9IE-02 < 6.98E-02 < 7.95E-02 < 1.02e-01 < 7.41E-02 < 4.SIE-02 < 6.29E-02 < 5.92E•02 < 4.57E-02 < 4.48E-02 < 6.SSE-02 
Sb-125 < 1.6'9E-02 < 1.62E-02 < 1.84E-02 < 1.77E-02 < 2.04E-02 < 2.62E-02 < 2.06E-02 < 1.19E-02 < 1.65E-02 < 1.62E-02 < t .22E-02 < 1.15E-02 < 1.71E-02 

1·131 < 8.BOE-02 < 4.25E-02 < 2.79E-02 < 3.72E-02 < 5.73E-02 < 6.99E-02 < 4.75E-02 < 6.44E-02 < 2.42E·02 4.46E-02 3.68E-02 < 3.BSE-02 < 4.82E-02 
Cs•134 < 8.41E-03 < 8.06E•03 < 9.36E-03 < 8.06E-03 < 9.19E•03 < 1.25E-02 < 1.0tE-02 < 6.22E-03 < 8.02E-03 < 5.63E-03 < 6 23E-OJ 1.40E-02 < 8.81E-03 
Cs-137 7.99E-02 < 7.0BE-03 8.l2E-02 6.40E-02 6.24E•02 2.SJE-01 1.02E-OI 9.27E-02 6.37E-02 2.71E-OI 8 25E-02 1.26E-01 1.07E-01 
Ba-140 < 1.64E-01 < 1.01E-01 < 7.91E-02 < 8.JSE-02 < 1.14E-OI < 1.78E-01 < 1.15E-OI < 1.17E-01 < 6,79E-02 < 8.29E-02 < 6.12E-02 < 8.JJE-02 < l.02E-01 
Ce-141 < 1.0JE-02 < 8.89E-03 < 8.11E-03 < 9.87E-03 < 1.21E-02 < 1.61E·02 < 1.25E-02 < 6.94E-03 < 8.93E·03 < 6.44E-03 < 5.51E-03 < 6.06E-03 < 9.31E-03 
Clt-144 < 2.JBE-02 < 2.21E-02 < 2.40E-02 < 2.93E-02 < 3.JSE-02 < 4.19E-02 < 3.52E-02 < 1.SSE-02 < 2.56E-02 < 2.0IE-02 < 1.59E-02 < 1.SOE-02 < 2.52E-02 
Pa-233 < 3.00E-02 < 2.42E-02 < 2.17E-02 < 2.41E-02 < 2.98E,02 < 3.45E-02 < 2.61E-02 < t .81E-02 < 1.88E-02 < 1.59E·02 < 1.36E-02 < 1.SBE-02 < 2.27E-02 

< Means lhal 1h11 resull ls less lhan lhe Lower Umil of Delec1ion, LLO • 

• • 

StdDev Max 
(Bq/L) (Bqll.) 

2.76E-01 l.OJE+OO 

1.69E-02 6.67E-02 
1.52E-02 9.2JE-02 
9.94E-03 4.29E-02 
2.31E-03 2. ISE-02 
3.23E-03 1.89E-02 
4.9BE-02 1.89E-01 
3.30E-03 1.96E-02 
1.97E-03 1.27E-02 
1.37E-02 1.04E-01 
3.70E-03 2.77E-02 
1.10E-02 4.69E-02 
3.52E·03 2.1 IE-02 
1.07E-02 4.15E-02 
4.89E-03 5.06E-02 
6.0IE-03 2.71E-02 
8.66E-03 4.45E-02 
4.35E·03 2.68E-02 

1.12E+OO 5.0IE+OO 

1.68E-02 6.6IE•02 
1.39E-01 5.52E-01 
1.95E-03 1.25E-02 
5.86E-03 3.55E-02 
7.27E-02 2.71E-Ot 
1.10E-02 5.34E·02 
S.BOE-02 2. l 1E-01 
2.73E-03 1.61E-02 
l.6:JE-02 1.02E-01 
4.18E-03 2.62E-02 
1.BSE-02 e.eoe-02 
2.49E-03 1.40E-02 
7.77E-02 2.71E-01 
3.78E-02 1.78E-01 
3.IOE-03 1.BIE-02 
8.44E-03 4.19E-02 
6.56E-03 3.45E-02 

• 
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TAB~LE 84: CAL- Other Llquid Effluent Streams - Gamma Spectrometry Characterlzation 1998 (Page 2- Continuation from prevlous page) 

Concentration 
Jan Feb Mir Allr May Jun Jut Aua Sep OCt Nov Dec Aver.,. SldOev 

DukaSIT'a1m (Bq/L) (Bqll) (Bq/L) (Bqll} (Bq/L) (Bq/L} (Bq/l} (Bq/l} (Bq/L) (Bq/l} (Bq/l) (Bq/LI (Bq/l) (Bq/l} 
GroH Bita 1 5.33E-D1 3 68E-01 2.65E-01 2.43E-01 324E,0I 3.52E-01 5.38E·01 2.72E-OI 3. IBE-01 3,0BE•D1 3,0BE-01 2.62E-OI 3.41E-01 9.81E-02 
Gemmi Spectromatry 

Co-{;() 1.00E-02 8.45E-03 9.71E·03 < 4.79E-03 < 4.64E-03 < 6.23E-03 2.03E-02 < 4.72E-03 2.23E-02 l .51E•02 9,75E-03 < 5.36E-03 < 1.0IE-02 6.07E-03 
Ru-106 < 5.60E-02 < 4.28E-02 < 5.77E-02 < 4.49E-02 < 3.29E-02 < 4.33E·D2 < 5.0GE-02 < 2.95é-02 < 3.90E,02 < 4.29E-02 < 3.43E-02 < 4.93E-02 < 4.36E·02 883E•03 
Cs-137 1.SOE-02 < 5.0SE·03 < 6.18E·D3 8.37E-03 < 4.17E·D3 < 2.77E-03 l.42E-02 < 3.93E·03 l.28E·D2 < 4.96E-03 < 4.04E-03 < 6.91E-03 < 7.37E-03 4.29E-03 
Ce-144 < 2.30E-02 < 1,94E-02 < 2.27E•D2 < 1.81E·D2 < l .24E,02 < 1.39E-02 < 2.17E-02 < 9.30E•D3 < 1.63E·D2 < 1.68E·D2 < 1.36E-02 < 2.19E-02 < 1.74E-02 4.49E-03 

Lower B••• Lake 
Gf0H8etl 1 3.13E-0I 2.39E-01 1.92E-01 1 69E-01 2.24E-OI 1.20E-OI 3.76E•0I 1.30E-OI 2.SIE-0I 6.24E-OI t.38E-01 2.86E+01 2.6IE+OO 8. t8E+OO 
Gamma Spectromatry 

Co-{;() < 3.92E-03 6.36E-02 < 6.17E-03 < 3.88E-03 < 3.92E-03 < 4.45E-03 < 5.87E-03 < 3.51E-03 < 4.48E-03 < 4.08E-03 < 3.77E-03 < 5.17E-03 < 9.40E-03 t .71E·02 
Ru-106 < 3.22E-02 < 6.I0E-02 < 5.GSE-02 < 2.83E-03 < 3 UE-02 < 3.47E-02 < 4.58E-02 < 2.70E-02 < 3.SSE-02 < 3.74E-02 < 3.14E-02 < 5.48E-02 < 3.75E-02 1.57E-02 
Cs-137 < 3.76E-03 9.!6E-02 < 6.10E·D3 < 3.46E-03 < 3.82E-03 < 3.95E-03 < 5.66E·03 < 3.11E-03 < 4.07E-03 < 4.54E·03 < 4.65E-03 < 6.47E-03 < 1.18E-02 2.52E-02 
Ce-144 < 1.49€-02 < 2.32E-02 < 2.24E-02 < 1.37E-02 < 1.23E-02 < t.18E-02 < 2.DBE-02 < 8.116E-03 < 1.13E-02 < 1.SSE-02 < t.29E-02 < 1.94E-02 < 1.56E-02 4.73E-03 

Bulk Storaga Stream 
Beta 1 1 .54E-OI t.24E-01 9.!ME-02 1.0BE-01 1, 15E-Ot 2.97E-Ot 3.33E-01 1. t6E-01 1.40E-OI t.19E-01 5.24E-01 4.65E-02 1.81E-01 1.36E-Ot 

Gamma~t,y 
Co«> 9.00E-03 < 5.19E-03 < 4.86E·03 < 4.86E-03 < 6.4BE-03 < s.nE-03 < 4.40E-03 < 4.29E-03 < 6.47E-03 < 6.00E-03 < 4.65E•03 < 4.53E-03 < 5.54E-03 1.34E-03 

Ru-106 < 5.30E-02 < .C,tBE-02 < 4.06E-02 < .C,74E•02 < 6.31E-02 < 4 66E-02 < 3.47E-02 < 3.38E-02 < 3.83E-02 < 4.94E·02 < 3.92E-02 < 3.SSE-02 < 4.36E-02 8.64E-03 
Cs-137 < 5.90E-03 < 4.90E-03 < 4.70E-04 < 4.86E-03 < 5.79E·03 < 5.56E-03 < 4.81E-03 < 6.58E-03 < 5.61E-03 8.46E-04 < 4.28E·D3 < 4.t7E-03 < 4.48E-03 1.92E-03 
Ce-144 < 2.20E-02 < 1.44E-02 < 1.86E-02 < 1.90E-02 < 2.70E-02 < 2.03E-02 < 1.13E·02 < 1.35E-02 < 1.55E·02 < 2.11E·D2 < 1.71E-02 < 1.17E-02 < 1.76E-02 4.&4E-03 -Pereh Crffk Welr 

GroH Beta 1 1,14E+01 1 t.17E+0t 1 2.00E+0I 7.78E+OO 1 7.27E+OO 1 4.66E+OO 9.08E+OO 1 3.07E+OO 1 6.27E+OO 1.83E+OO 5.99E+OO 1 6.82E+OO 7.99E+OO 4.81E+OO 
-s,&-v 7.41E+OO 4.34E+OO 4.63E+OO 7.77E+OO 6.0AE+OO 1.B0E+OO 

Gemme Spaetl'ometry Firs1O SecondQ ThifdQ Foul1hO 
Co«> < 1.35E-02 < 1.23E-02 < 1. 12E-02 < l.10E-02 < 1.20E-02 1.15E-03 

Ru-106 < 1.35E-01 < 1.02E-01 < ll.54E-02 < 1.09E-01 < 1. t0E-01 l .73E-02 
Cs-137 < 1.38E-02 < 1.11E-02 < 1.09E-02 < t.OSE-02 < 1.17E-02 1.44E-03 
Ce-144 < 5.7SE-02 < 4 73E-02 < 3.31E-02 < 4.StE-02 < 4.58E-02 1.00E-02 

) Ouarterly sa~ing and 
anelv!lis 
< Me#ls that lhe result 1s less than the Lower Umil ol Oeteclion. LLO. 

• 
M111 

(Bq/1.) 
5 38E-01 

2.23E-02 
5.77E-02 
1.SOE-02 
2.30E·02 

2.86E+01 

6.36E-02 
6. I0E-02 
9.16E-02 
2.32E-02 

5.2.CE-01 

900E-03 
6.31E-02 
6.58E-03 
2.70E-02 

2.00E+01 
7.77E+OO 

1.35E-02 
1.3SE-01 
1.38E-02 
5.75E-02 
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TABLE C1: WL AIRBORNE EFFLUENTS 1998 

Week# WeekEndina 8300, 2·136 STACK BL0300, HCF STACK 
Beta Alpha Be1a (Bq) Sb-125 
{Bal /Ba\ /Bal 

1 OS·Jan-98 < < 1.70E+03 < 
2 12-Jan-98 < < 5.90E+03 < 
3 19-Jan-98 1.80E+02 < 7.60E+03 < 
4 26-Jan•98 8.10E+01 < B.B0E+03 7.30E+03 
5 02-Feb-98 9.10E+02 < 7.50E+03 5.30E+05 
6 09-Feb-98 < < 6.20E+03 < 
7 16-Feb-98 1.70E+03 < 1.40E+04 < 
8 23-Feb-98 9.20E+01 < 1.20E+04 < 
9 02-Mar-98 7.70E+01 < 1.00E+04 < 

10 09-Mar-98 9.90E+01 < 1.00E+04 < 
11 16-Mar-98 < < 4.40E+03 < 
12 23-Mar-98 < < 4.20E+03 < 
13 30-Mar-98 9.60E+01 < 6.50E+03 < 
14 06-Apr-98 < < 6.20E+03 < 
15 13-Apr-98 1.20E+02 < 6.20E+03 < 
16 20-Apr-98 < < 5.00E+03 < 
17 27-Apr-98 B.30E+01 < 6.20E+03 < 
18 04-May-98 < < 7.00E+03 < 
19 11-May-98 8.30E+01 < 6.40E+03 2.10E+05 
20 18-May-98 1.70E+02 < 4.50E+03 < 
21 25-May-98 < < 4.60E+03 < 
22 01-Jun-98 1.20E+02 < 6.20E+03 < 
23 08-Jun-98 < < 6.70E+03 < 
24 15-Jun-98 < < 3.00E+03 < 
25 22-Jun-98 < < 7.00E+03 < 
26 29-Jun-98 < < 6.10E+03 < 
27 06-Jul-98 < < 4.60E+03 1.40E+05 
28 13-Jul-98 7.80E+01 < 5.10E+03 < 
29 20-Jul-98 < < 9.30E+03 < 
30 27.Jul-98 8.SOE+01 < 9.BOE+03 < 
31 03-Aug-98 4.00E+02 < 3.80E+03 < 32 10-Aug-98 7.80E+01 < 8.70E+03 < 
33 17-Aug-98 2.40E+02 < 5.80E+03 < 34 24-Aug-98 < < 1.00E+04 6.20E+04 
35 31-Aug-98 < ·C 3.20E+03 < 36 07-Sep-98 1.00E+02 < 4.90E+03 < 
37 14-Sep-98 8.SOE+01 < 7.30E+03 1.00E+OS 
38 21-Sep-98 < < 5.50E+03 < 39 28-Sep-98 < < 2.10E+03 < 
40 05-0ct-98 < < 1.00E+04 < 41 12-0ct-98 < < 3.70E+03 < 
42 19-0ct-98 < < 4.40E+03 < 
43 26-0ct-98 < < 5.60E+03 < 
44 02-Nov-98 1.10E+02 < 8.50E+03 < 
45 09-Nov-98 < < 6.00E+03 < 46 16-Nov-98 9.00E+01 < 5.10E+03 < 
47 23-Nov-98 < < 5.70E+03 < 
48 30-Nov-98 < < 2.90E+03 < 49 07-Dec-98 1.00E+02 < 4.20E+03 < 
50 14-Dec•9B < < 1.70E+03 < 
51 21-Dec-98 < < 3.60E+03 < 
52 28-Dec-98 < < 7.60E+02 < 

TOTAL 5.18E+03 O.OOE+OO 3.16E+OS 1.05E+06 
AVERAGE 9.96E+01 O.OOE+OO 6.08E+03 2.02E+04 
MINIMUM 7.7E+01 0.00E+OO 7.60E+02 7.30E+03 
MAXIMUM 1.70E+03 O.OOE+OO 1.40E+04 5.30E+05 

LLO 75 75 600 1.43E+04 
DRL(Bq/wk} 9.48E+07 2.B7E+06 9.48E+07 2.22E+09 

AVGas%DRL 1.0SE-04 1.05E-04 1.79E-03 1.79E-03 
MAXaso/oORL 1.79E-03 1.79E·03 1.0SE+10 6.80E+11 
DRL.t,(Bq/wk) 1.05E+10 2.60E+08 1.0SE+10 6.80E+11 

AVG as o/oORLt, 9.53E·07 O.OOE+OO S..82E·05 2.97E-06 
MAXaso/oDRLb 1.63E-05 0.00E+OO 1.34E-04 7.79E-05 

J ) Tht DRLJor Sr-901s appl1td lobera. and DRL/or Am-24/ is applred roalpha 
2} Ali DRLs ar? for tMmbtrs of the public al rht sire boundary. 
J ) lLD is Lowu ümir of Detection. Symbol • < • indicaus rtading lm.·~r rhan LU>. 

Alpha (Bq) 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

2.60E+03 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

2.60E+03 
5.00E+01 
2.60E+03 
2.60E+03 

600 
2.87E+06 
1.79E·03 
2.60E+08 
2.60E+08 
1.92E-05 
1.00E-03 

• 

• 
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TABLE C2· WL AIRBORNE EFFLUENTS 1998 
Week# Week End,ng BLOG 300 IFTF STACK 

Beta Sb-125 (Bq) 1-131 Cs-137 Alpha 
IBol IBa\ /Rn\ /Rn\ 

1 0S•Jan-98 1.50E+03 < < < < 
2 12-Jan-98 1.60E+03 1.40E+05 < < < 
3 19-Jan-98 4.50E+03 < < < < 
4 26-Jan-98 2.90E+03 < < < < 
5 02-Feb-98 3.50E+03 < < < < 
6 09•Feb-98 6.40E+03 < < < < 
7 16-Feb-98 2.10E+03 < < < < 
8 23-Feb-98 3.70E+03 < < < < 
9 02•Mar•98 1.40E+03 < < < < 

10 09-Mar-98 5.60E+03 < < < < 
11 16-Mar-98 2.40E+03 < < < < 
12 23-Mar-98 1.70E+03 < < < < 
13 30-Mar-98 3.90E+03 < 6.00E+OS < < 
14 06•Apr•98 2.90E+03 < 3.10E+04 < < 
15 13-Apr-98 2.90E+03 < 8.30E+05 < < 
16 20-Apr-98 2.60E+03 < 6.80E+04 < < 
17 27-Apr-98 3.00E+03 < < < < 
18 04-May-98 4.30E+03 < < < < 
19 11-May-98 8.00E+03 < < < < 
20 18•May-98 3.70E+03 < < < < 
21 25-May-98 1.10E+04 < 5.30E+05 < < 
22 01-Jun-98 4.90E+03 < 1.70E+05 < < 
23 08-Jun-98 8.90E+03 < 9.20E+04 < < 
24 15-Jun-98 3.30E+03 < < < < 
25 22-Jun-98 4.10E+03 < < < < 
26 29-Jun-98 2.90E+03 < < < < 
27 06-Jul-98 3.30E+03 < < < < 
28 13.Jul-98 3.30E+03 < < < < 
29 20-Jul-98 4.60E+03 < 3.40E+04 < < 
30 27-Jul-98 7.00E+03 < < < < 
31 03-Aug-98 2.80E+03 < < < < 
32 10-Aug-98 5.00E+03 < < < < 
33 17-Aug-98 4.40E+03 < < < < 
34 24-Aug-98 3.90E+03 < < < < 
35 31 •Aug•98 5.70E+03 < < < < 
36 07-Sep-98 1.90E+03 < < < < 
37 14-Sep-98 1.60E+03 < < < < 
38 21-Sep-98 4.60E+03 < < < < 
39 28-Sep-98 6.70E+02 < < < < 
40 05-0ct-98 3.10E+03 < < < < 
41 12·0ct·98 7.70E+02 < < < < 
42 19-0ct-98 7.00E+03 < < < < 
43 26-0ct-98 3.40E+03 < < < < 
44 02-Nov-98 4.40E+03 < 2.5E+06 < < 
45 09-Nov-98 1.00E+03 < 6.3E+04 < < 
46 16-Nov-98 1.80E+03 < 5.SE+04 < < 
47 23-Nov-98 3.30E+03 < < < < 
48 30-Nov-98 6.10E+03 < < 2.30E+04 < 
49 07-Dec-98 9.10E+03 < < < < 
50 14•Dec-98 7.60E+03 < < < < 
51 21-Oec-98 8.40E+03 < < < < 
52 28-Dec-98 5.30E+03 < < < < 

TOTAL 2.14E+0S 1.40E+OS 4.97E+06 2.30E+04 0.O0E+OO 
AVERAGE 4.11E+03 2.69E+03 9.56E+04 4.42E+02 0.OOE+OO 
MINIMUM 6.70E+02 1.40E+05 3.1E+04 2.30E+04 0.OOE+O0 
MAXIMUM 1.10E+04 1.40E+OS 2.SOE+06 2.30E+04 O.OOE+OO 
LLO 6.2E+02 1.SE+04 4.6E+03 7.SE+03 6.2E+02 
DRL !Ba/wkl 9.48E+07 2.22E+09 7.25E+09 1.90E+08 2.87E+06 
AVG aso/oDRL 4.34E-03 1.21E·04 1.32E·03 2.33E·04 O.O0E+OO 
MAXaso/oDRL 1.16E•02 6.31E·03 3.45E-02 1.21E•02 0.00E+OO 
ORLb(Balwkl 1.05E+10 6.80E+11 7.25E+09 3.74E+10 2.60E+08 
AVG as ¾DRLb 3.93E-05 3.96E-07 1.32E-03 1.18E-06 O.OOE+OO 
MAXas%DRLb 1.0SE-04 2.06E·05 3.45E-02 6.14E·05 0.OOE+OO 

/. Tht DRLfor Sr-90 is applitd 10 btra, and DRLfor A.m-24/ u apphtd 10 alpha. 
2. A.li DRLs art for =mbtn oftht public at the site bo1U1dary. 
J. LLD 1s Lo-..:er ürnir of !Nrtction. Symbol H<" indicarts rtadi11g lowtr thon LLD. 
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Week # 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

Week Ending 

05-Jan-98 
12-Jan-98 
19-Jan-98 
26-Jan-98 
02-Feb-98 
09-Feb-98 
16-Feb-98 
23-Feb-98 
02-Mar-98 
09-Mar-98 
16-Mar-98 
23·Mar-98 
30-Mar-98 
06-Apr-98 
13-Apr-98 
20-Apr-98 
27-Apr-98 

04-May-98 
11•May-98 
18-May-98 
25-May-98 
01-Jun-98 
OB•Jun-98 
15-Jun-98 
22-Jun-98 
29-Jun-98 
06-Jul-98 
13-Jul-98 
20-Jul-98 
27-Jul-98 

03-Aug-98 
10-Aug-98 
17-Aug-98 
24-Aug-98 
31-Aug-98 
07-Sep-98 
14-Sep-98 
21-Sep-98 
28-Sep-98 
05-0ci-98 
12-0ct-98 
19-0ct-98 
26-0ci-98 
02-Nov-98 
09-Nov-98 
16-Nov-98 
23-Nov-98 
30-Nov-98 
07-Dec-98 
14-Dec-98 
21-Dec-98 
28-Dec-98 

TOTAL 
AVERAGE 
MINIMUM 
MAXIMUM 
LLO 
DRL (Bq/W1<) 
AVGas%DRL 
MAX as %0RL 
DRLb(Bq/wk) 
AVG as %DRLt, 
MAX as %0Rlt, 

TABLE C3: WL AIRBORNE EFFLUENTS 1998 
ALWTC 

V1F V2F 
Beta Cs-137 Alpha Beta Sb-125 Cs-137 (Bq) 
!Bol (Bq) (BQ) (Bal Bq} 

2.86E+02 < 1.68E+02 2.51E+02 < < 
8.61E+02 1.40E+04 8.02E+02 5.02E+02 < < 
2.78E+03 < 8.38E+02 5.42E+02 < < 
2.32E+03 < 5.41E+02 2.52E+02 < 1.82E+03 
1.26E+03 < 1.68E+02 4.33E+02 < < 
1.73E+03 < 3.54E+02 4.40E+02 < < 
1.37E+03 < 1.09E+03 3.68E+02 < < 
8.96E+02 < 4.10E+02 5.14E+02 8.15E+03 < 
8.89E+02 < 4.93E+02 4.76E+02 < < 
9.SOE+02 < 1.00E+03 1.30E+03 < < 
4.70E+03 < 1.00E+03 3.40E+02 < < 
7.40E+02 < 1.60E+02 2.30E+02 < < 
9.90E+02 < 3.60E+02 2.80E+02 < < 
9.70E+02 < 5.50E+02 4.90E+02 < < 
8:10E+02 < 2.80E+02 2.50E+02 < < 
1.60E+03 < 4.30E+02 7.10E+02 < < 
1.30E+03 < 4.50E+02 3.90E+02 < < 
2.60E+03 < 8.10E+02 8.SOE+02 < < 
8.90E+02 < 5.30E+02 3.20E+02 < < 
4.40E+02 < 4.20E+02 3.50E+02 < < 
1.70E+03 < 2.80E+02 8.00E+02 < < 
1.70E+03 < 3.20E+02 1.00E+03 < < 
1.90E+03 < 4.00E+02 2.40E+02 < < 
3.80E+03 < 8.20E+02 4.40E+02 < < 
1.40E+03 < 9.20E+02 8.20E+02 < < 
2.00E+03 < 6.70E+02 4.20E+02 < < 
1.00E+03 < 3.90E+02 9.50E+02 < < 
7.80E+02 < 0 4.80E+02 < < 
6.40E+02 < 2.30E+02 6.00E+02 < < 
1.00E+03 < 8.30E+02 4.90E+02 < < 
9.60E+02 < 5.70E+02 4.10E+1>2 < < 
1.70E+03 < 9.30E+02 7.30E+02 < < 
1.40E+03 < 0 4.10E+02 < < 
1.30E+03 < 3.90E+02 3.30E+02 < < 
1.10E+03 < 0 4.10E+02 < < 
5.20E+02 < 1.00E+03 2.40E+02 < < 
1.70E+03 < 2.10E+02 4.40E+02 < < 
8.10E+02 < 2.10E+02 4.90E+02 < < 
7.70E+02 < 5.50E+02 3.50E+02 < < 
5.50E+02 < 1.90E+02 2.20E+02 < < 
6.00E+02 < 3.60E+02 3.70E+02 < < 
8.70E+02 < 3.30E+02 5.30E+02 < < 
7.70E+02 < 2.20E+02 5.00E+02 < < 
1.20E+03 < 5.30E+02 2.20E+02 < < 
6.80E+02 < 5.90E+02 4.40E+02 < < 
1.50E+03 < 2.00E+02 2.60E+02 < < 
1.50E+03 < 4.SOE+02 3.20E+02 < < 
1.20E+03 < < 3.40E+02 < < 
1.00E+03 < 5.90E+02 ~.90E+02 < < 
8.50E+02 < 6.90E+02 4.00E+02 < < 
7.90E+02 < 5.20E+02 2.90E+02 < < 
4.20E+02 < 1.70E+02 8.10E+01 < < 
6.65E+04 1.40E+04 2.44E+04 2.37E+04 8.15E+03 1.82E+03 
1.28E+03 1.40E+04 4.70E+02 4.56E+02 8.15E+03 1.82E+03 
2.86E+02 1.40E+04 1.60E+02 8.10E+01 8.15E+03 1.82E+03 
4.70E+03 1.40E+04 1.09E+03 1.30E+03 8.15E+03 1.82E+03 

1.6E+02 1.9E+03 1.6E+02 52 1.2E+03 6.3E+02 
3.60E+07 7.19E+07 1.09E+06 3.60E+07 8.40E+08 7.19E+07 
3.56E-03 1.95E-02 4.31E-02 1.27E-03 9.70E·04 2.53E-03 
1.31E-02 1.95E-02 1.00E-01 3.61E·03 9.70E-04 2.53E-03 

9.83E+09 3.52E+10 2.50E+08 9.83E+09 6.4E+11 3.52E+10 
1.30E·05 3.97E-05 1.88E-04 4.64E-06 1.27E-6 5.17E-06 
4.78E-05 3.97E-05 4.36E-04 1.32E·05 1.27E-06 5.17E-06 

J. The DRL for Sr-90 is applled to bna, and DRL for Am-24 J 1s appl1ed to alpha. 
2. Ali DRLs art for member-3 of 1/ie public at the boundary·. 
J. LLD is lol,.·er Li mit of Detu1ion. Syrnbol • < • i,uJ1cates reading lowtr than LLD. 

Alpha (Bq) Total Bata 
{Bal 

< 5.37E+02 
< 1.36E+03 

8.00E+01 3.32E+03 
1.60E+02 2.57E+03 
1.91E+02 1.69E+03 
2.95E+02 2.17E+03 
2.28E+02 1.74E+03 
9.23E+02 1.41E+03 
6.65E+01 1.37E+03 
1.00E+03 2.28E+03 
1.20E+02 5.04E+03 
1.70E+02 9.70E+02 
1.00E+02 1.27E+03 
1.30E+02 1.46E+03 
1.10E+02 1.06E+03 
6.50E+01 2.31E+03 

< 1.69E+03 
2.SOE+02 3.45E+03 
1.20E+02 1.21E+03 
1.10E+02 7.90E+02 
2.60E+02 2.50E+03 
1.40E+02 2 .70E+03 

< 2.14E+03 
1.60E+02 4.24E+03 
1.80E+02 2.22E+03 
1.20E+02 2.42E+03 
1.40E+02 1.95E+03 
2.60E+02 1.26E+03 
1.00E+02 1.24E+03 
2.50E+02 1.49E+03 
7.80E+01 1.37E+03 
2.80E+02 2.43E+03 
3.00E+02 1.81E+03 
1.20E+02 1.63E+03 

< 1.51E+03 
2.10E+02 7.60E+02 
7.60E+01 2.14E+03 
6.40E+01 1.30E+03 
1.80E+02 1.12E+03 
7.20E+01 7.70E+02 
1.30E+02 9.70E+02 
5.70E+01 1.40E+03 

< 1.27E+03 
6.30E+01 1.42E+03 
5.40E+01 1.12E+03 
6.30E+01 1.76E+03 
1.20E+02 1.82E+03 
1.40E+02 1.54E+03 
7.70E+02 1.39E+03 
1.70E+02 1.25E+03 
2.30E+02 1.0BE+03 
5.30E+01 5.01E+02 
8.96E+03 9.02E+04 
1.79E+02 1.74E+03 
5.30E+01 5.01E+02 
1.00E+03 5.04E+03 

52 
1.09E+06 3.60E+07 
1.64E-02 4.31E·02 
9.17E-02 1.00E-01 

2.5E+08 9.83E+09 
7.17E-05 1.TTE-05 
4.00E·04 5 .13E·05 • 
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Week# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

TABLE C4: WL AIRBORNE EFFLUENTS 1998 
REACTOR BUILDING 

Week Endina Beta lt!OI Tritium{Ba\ Atona {Bal 
05•Jan•9B 4.59E+03 1.46E+09 < 
12-Jan-98 2.66E+03 1.32E+09 3.31E+02 
19-Jan•98 3.07E+03 1.10E+09 < 
26-Jan•98 3.91E+03 1.40E+09 < 
02•Feb-98 5.4<iE+03 1.50E+09 3.31E+02 
09-Feb-98 7.51E+03 4.90E+08 1.43E+03 
16-Feb-98 6.26E+03 1.50E+09 5.51E+02 
23-Feb-98 6.26E+03 1.SOE+09 5.51E+02 
02•Mar•98 4.14E+03 2.00E+09 3.09E+02 
09-Mar-98 4.69E+03 1.60E+09 3.09E+02 
16-Mar-98 3.86E+03 4.60E+09 5.29E+02 
23-Mar•98 2.99E+03 1.40E+08 3.09E+02 
30-Mar•9B 5.48E+03 1.60E+09 5.29E+02 
06-Apr•98 < < 
13•Apr•98 5.60E+03 2.40E+09 < 
20.Apr-98 1.5BE+03 1.10E+09 1.17E+03 
27-Apr-98 2.41E+03 1.90E+09 < 

04-May-98 4.07E+03 2.00E+09 < 
11-May-98 3.52E+03 2.40E+09 < 
18•May·98 2.22E+03 5.60E+09 < 
25-May•98 1.11E+03 5.06E+09 1.17E+03 
01•Jun•98 4.07E+03 3. 10E+09 9.69E+02 
OB•Jun-98 2.35E+03 2.B6E+09 1.19E+03 
15.Jun-98 2.22E+03 2.86E+09 3.09E+02 
22-Jun-98 2.nE+03 2.00E+09 < 
29-Jun-98 2.22E+03 2.70E+09 < 
06-Jul-98 3.19E+03 2.66E+09 3.09E+02 
13.Jul-98 2.91E+03 2.40E+09 5.29E+02 
20.Jul-98 3.88E+03 2.00E+09 5.29E+02 
27-Jut-98 3.68E+03 2.30E+09 < 

03-Aug-98 3.60E+03 1.60E+09 3.31E+02 
10-Aug-98 4.47E+03 2.00E+09 < 
17•Aug-98 4.38E+03 t.60E+09 8.25E+02 
24-Aug-98 3.64E+03 1.30E+09 8.25E+02 
31-Aug-98 4.24E+03 9.00E+OB < 
07-Sep-98 4.02E+03 8.00E+08 < 
14-Sep-98 4.43E+03 2.20E+09 < 
21-Sep-98 3.SOE+03 1.60E+09 4.99E+02 
28•Sep-98 4.38E+03 6.60E+08 4.34E+02 
OS·Oct·98 4.61E+03 2.20E+09 3.69E+02 
12-0ct-98 2.74E+03 2.00E+09 < 
19·0ct-98 4.07E+03 2.00E+09 < 
26•0ct·98 3.52E+03 1.70E+09 < 
02•Nov•98 4.03E+03 1.90E+09 < 
09•NOv•98 2.41E+03 1.80E+09 < 
16-Nov-98 2.83E+03 1.80E+09 < 
23-Nov-98 4.47E+03 1.70E+09 < 
30-Nov-98 3.55E+03 1.00E+09 < 
07•Dac•98 3.13E+03 9.60E+OB < 
14•Dec-98 3.96E+03 1.20E+09 < 
21·0ec-98 5.62E+03 1.10E+09 < 
28•Dec•98 5.82E+03 7.00E+OB < 

TOTAL 1.96E+05 9.63E+10 1.46E+04 
AVERAGE 3.84E+03 1.85E+09 5.42E+02 
MINIMUM 1.11E+03 1.40E+08 3.09E+02 
MAXIMUM 7.51E+03 5.60E+09 1.43E+03 
LLO 3.0E+02 1.9E+05 3.0E+02 
OAL (Bqiwk) 3.21E+10 5.99E+15 8.10E+08 
AVGas%DRL 1.20E·05 3.09E·05 6.69E-05 
MAXaso/oORL 2.34E·OS 9.35E•05 1.nE-04 
ORLb(Bq/wk) 3.21E+10 9.76E+15 8.10E+08 
AVGas%0Rl.i, 1.20E·05 1.90E-OS 6.69E-OS 
MAX as %0Rl.i, 2.34E·05 5.74E-05 1.nE-04 

J. Tht DRLfor Sr-90 ,s applrtd to lnta. and DRLfor Am-241 1s appl1td ro alpha. 
2. Ali DRLs art for mtmlnrs of tht public at tht bo1'11dary· . 
3. LLD is UJM.'tr L,mit of Dtrtcrion. Symbo/ • <" 1nd1catts rtading lowu rhan LLD. 
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TABLE CS: WL AIRBORNE EFFLUENTS 1998 
INCINERA TOR 

SAMPLE PERIOD BETA (Bq) Cs-137 (Bq) ALPHA (Bq) 
Apr•06 to Apr-07 2.20E+05 2.87E+05 3.S8E+03 
Apr-20 to Apr-2t _ _ .,..... 3.51E+03 5.40E+03 < 
Jun-18 to Jun-22 ...... 2.81E+03 4.40E+03 < . .. 
........... .. ~······~·~ oëi::01 6.10E+03 1.03E+04 < . 
..... ............ ··- ····-·- _ .. Oct-14 ....... 7.13E+03 1.10Ê+04 < ...... . 

Oct-15 ... - •• 3.14E+03 ....... 4.12E+03 < ... 

Oct-19.to0ct•22-- - ······ • ·······9.11E+OS 9.63E+05 2.10E+04 

Oct-26 to Oct-30 1.35E+05 9.38E+04 1.75E+03 
............... ·--·-•----c-Nov•02 ·- 1.85E+03 2.44E+03 < . . ... 
.................... _., __ _ 

Nov-25 ..... 5.51E+03 5.44E+03 < •• 
Nov-27 1.17E+02 1.81E+03 < 

..................... ----· Dec-15 ... 0 

.. 1.59E+05 .......... 8.05E+04 .... 2.21E+03 
•••••-•••u•••••-- •uu .. , ,,, .. _,,, 0 0 .. ,, .. , ,. ............................. 

TOTAL(Bq) 1.52E+06 1.47E+06 2.85E+04 
AVERAGE(B~) 2.91E+04 2.83E+04 5.49E+02 
MAXIMUM (Bq) 9.71E+05 9.63E+05 2.10E+04 
MINIMUM (Bq) 1.17E+02 t .81E+03 1.75E+03 
LOWER LIMIT DETECTION 72 870 72 
DRL (Bq/wk) t .30E+11 1.90E+11 2.85E+09 
AVGaso/oDRL 2.24E-05 1.49E·05 1.93E·05 
MAXaso/oDRL 9.00E·08 9.53E-07 6.14E-05 
DRLboundary(B~) 1.50E+11 5.40E+11 3.82E+09 
AVERAGE(%DR4) 1.94E-05 5.23E-06 1.44E-05 

MAX(%DR4) 6.47E-04 1.78E•04 5.50E·04 

TABLEC6· WL AIRBORNE EFFLUENTS 1998 . 
COMPACTO WALER 

SAMPLE PERIOD BETA(Bq) Cs-137(Bq) ALPHA 
Feb-17 to Feb-24 9.86E+02 < 4.30E+01 

Apr-13 3.18E+03 3.12E+03 t .nE+02 
Apr-23 1.51E+03 1.39E+03 4.91E+02 
Jul-21 1.71E+03 1.72E+03 < 

Sep-14 2.08E+03 1.45E+03 1.95E+02 
Sep-29 1.41E+03 1.62E+03 9.16E+01 
Dec-02 6.71E+02 < < 
Dec-10 1.53E+03 9.39E+02 1.67E+02 
Dec-15 7.24E+03 5.37E+03 3.69E+02 

TOTAL(Bq) 2.03E+04 1.56E+04 1.53E+03 
AVERAGE(Bq.lWk) 3.91E+02 3.00E+02 2.95E+01 
MAXIMUM (Bq) 7.24E+03 5.37E+03 4.91E+02 
MINIMUM (Bq) 6.71E+02 9.39E+02 4.30E+01 
LOWER UMIT DETECTION 7.30E+01 8.82E+02 7.30E+01 
ORL (Bqlwk) 1.90E+09 3.26E+09 4.88E+07 
AVGas %DRL 2.06E-05 9.20E-06 6.05E·05 
MAXas%DRL 3.53E-05 2.88E·05 8.81E-05 
DRLboundary(Bq/wk) 4.64E+09 1.66E+10 1.20E+08 
AVERAGE(o/oDR4) 8.42E-06 1.81E•06 2.46E,05 
MAX(%DRl.t,) 1.56E-04 3.23E-05 4.09E-04 

l . Tlw DRLfor Sr-90 ,s applud 10 btra. and DRLfor Am-24/ is applitd 10 alpha. 
2. A.li DRLs art for mtmbtrs of tht public al tht boundary. 
3. l1.D is Lowt r Umir of Dt1tc1ion. Symbol "<" indicatts rtsu/1 lo•·tr titan ll.D. 

• 

-

• 
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JABL_E 01: RA_DIOACTIVE MATERIALS IN WL LIQUID EFFLUeNTs TO THE WINNIPEG RIVER -- PROCESS OUTFALL 1998 

NUCUDE DRL MDA LLO 1991 MONTHLY RELEASES (BCII 

BIPIOlllh a~ Bq,'month JANUAAY FEBRUARY MARCH APRIL MAY JUNE 

GA•ALPHA 3.3E+II 300E-03 300E+05 4 97E+06 3.64E+06 359E+06 3 40b06 9 54E+06 l .36E+07 

GA,BETA 4.11E+f2 1 OOE·03 1,00E+05 8 17E+07 3.90E+07 6.48E+07 6 46E+07 1,09E+08 8 56E+07 

CQ-60 J.18E+I2 2,49E-03 2 49E+05 < < < < < < 

SR·89 2,30E+l4 200E-03 2,00E+05 3.99E+06 6.05E+05 l .87E+07 l .74E+07 5.84E+07 2 t6E+07 

SA-90 4,I1E+I2 2.00E-03 2 00E+O!i 1 36E+07 7 69E+06 1.86E+07 1 74E +07 5.84E+07 2 16E+07 

CS-137 1 59E•12 2.22E-03 2 22E+OS 8.41E+07 5 74E+07 9 53E+07 2,59E+07 5.05E+07 4.33E+07 

U •235 5.72E+12 7 04E-OJ 7.04h05 6.02E+05 < C C < < 

RA-226 NA 3.&aE-03 3.68E+OS 2.25E+07 tl.90E+05 2 57E+06 1.08E+06 < < 

PU•239 2 42E+12 1 OOE-03 1.00E+05 9.114E+05 190E+05 1.08E+05 8.55E•09 3.16E+06 8.65E+05 

PU-238 2 77E+I2 I.OOE-03 1.00E+05 4.0IE+oS UOE•05 1.79E+05 U3E+05 3.54E+05 4 77E+05 

TH-232 NA 5.01E-03 5.01E+05 I .S2E+07 C C < < < 

TRITIUM 4.89E+16 2.0E-02 2,00E+08 803E•07 3.48E+08 B9E+06 8.55E+08 7.95E,08 6.57E+08 

BE•7 NA 2.C6E-02 2-46E+oe C < C 1 I7E+07 1 9IE+07 8.87E+06 

Oi$Cllg Vol 1,91E+08 173E+08 1.79E+08 2.S5E+08 2.811E+08 2 42E+06 
(LI 

I. DRlft1rAm-UI i.r applitd tt1 xm.u ulph<1; DRlf11rSr-90 i., upplitd 111 xm.ubttu.- - --
2. Minimum Drttcroblt Artivity (MDA) b11ud ur<1n 20.J-l .wmplt, c11untin,: timt ROO minuits. 

JUlY AUGUST 

7.3IE+06 5 23E •06 

5.65E+OT 5 t 6E+l)7 

5.46E+05 < 

l ,08E•07 6 75E+06 

1.08[+07 6.75E+06 

3.73E+07 25SE+07 

< < 

< 2.44E+06 

134E+05 

U3E+05 1.24E+05 

< 5.54E+05 

5.22E•09 3 45E+08 

1.00E+07 C 

1.4IE+06 1.0SE,08 

J. Lt,wu Umit <1/ Dtttt·tion (LW),., rrtulurt 11/ MDA und minimum a.uumtd m,mthly di.u·hur11t, JE+OR L 

TABLE D2: RADIOACTIVE RELEASES fRO_M~L - LAGOON 1998 

Nucllde DRL MDA LLO June Oct Total Average 
Bq/month Bq/L Bq/Dlschg. Bq Bq Bq {Total/12) Bq 

GrossAIDha 3.3E+11 3.00E-03 8.10E+04 < 1.09E+06 1.09E+06 9.08E+04 
GrossBeta 4.11E+12 1.00E·03 2.70E+04 1.63E+07 3.49E+06 1.98E+07 1.65E+06 
Sr-89+90 3.92E+06 1.63E+06 5.55E+06 
Sr-90 4.11E+12 2.00E-03 5.40E+04 3.92E+06 t .63E+06 5.55E+06 4.63E+05 
Cs-137 1.59E+12 2.22E-03 5.99E+04 < < 
Discha. Vol(L) 1.02E+08 2.68E+07 1.29E+08 

SEPT OCT 

2.32E+OI s 5,e , œ 

6.63fot07 3 23E+07 

< C 

6 61[ •06 l llft06 

6.61E•OO 7 17E• 06 

3. t8E+07 ,.e,e ,or 
C C 

1.83E+06 8 ,44E+05 

3.55E+06 5.661:+05 

t.58E+05 5.0IE+OS 

< 4.22E+05 

4,94E+08 3.47E+08 

8.33E+06 < 

1,48E+06 1,05E+oe 

Average 
%DRL 

2.75E·05 
4.01E-05 

1.13E·05 

J. DRL f<1r amtricium,241 i.r upp/1td '" ,:r,,s,r u/phu: DRL for Sr-90 i.r applitd 111 xms,r bm,. b11th f11r mtmbu.r of public ut .ritt b11undury. 
2, Minimum !Httctablt At·tfrity (MDA) bt1.rtd upon 20.J-l .rumplt, c,,untin,: iimt 1100 minuit.,. 
J. L,,wer Umll 11f Dtttction (UDJ i.r pmdurt ,,f MDA und minimum <1.uumtd di.rt·hur,:t, 2. 7E+07 L 

NOV DEC 
4.32E+06 968E+06 

J .64E+07 99E+07 

C 4 J5E+05 

1 o,e,01 1 57E+08 

1 04E+07 1 57E+06 

1.40E+07 2JOh07 

C C 

C 3.06E+06 

4.44E+05 2 81E+05 

3.33E+05 !l94E+05 

C < 

4.0IE+oe 4.51E+08 

4,53E+08 C 

1.IIE+oe l .45E+08 

MaxDlschg. 
%DRL 

3.30E·04 
3.97E-04 

9.54E•05 

-
TOTAL AVERAGE MAICIMUM 

Bq Bq Bq 

9.5IE+07 7 92E•06 232E+07 

7 28E+08 806E+07 1.09E,08 

9 8IEt05 819E+04 5.48E+05 

1.&4E+OII 1 J7E+07 5 tl4fü07 

1 81E+08 1.50E+07 5 t14E+07 

5 07E+08 4 22E+07 9 SJE+07 

8.02E+OS 5 02E+04 8 02E+05 

3 52E+07 293E+08 2 25E,07 

1.89E+07 I57E+06 8 55E+oe 

398E+o6 3.31E+05 5 94E+05 

U2E+07 l ,35E+06 1.52E+07 

5.45E+09 4.54E.œ 7 95E+08 

ll,13E+07 5, 11E+06 1,9IE+07 

2.06E+09 2 611E+08 
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MAP E1: CRL EFFLUENT MONITORING LOCATIONS 
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MAP F1: WL EFFLUENT MONITORING LOCATIONS 
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