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

VOLUME 2 - EFFLUENT MONITORING

1. INTRODUCTION
13 Purpose and Scope

This report summarizes radioactive effluent releases from AECL’s Chalk River Laboratories (CRL) 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 airborme and liquid effluent monitoring, for CRL 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 (DRL') (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 DRLs.
gs 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 nuciear facilities at each site. In 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 Research 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 Immobilized Fuel Test Facility, and the Waste Management Area.

1.3 Performance Summary

All emissions of radioactive material from both CRL and WL in 1998 were well below regulatory limits, and very small
fractions of appiicable 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', 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 reieases from the CRL
site, averaging 2.4% of the DRL.

The sum of all monthly liquid effluent releases from CRL averaged 0.22% of the DRL, being slightly higher than in 1997.
The Process Sewer remained the dominant source of liquid releases averaging 0.14% of the DRL, a slight decrease
sompared with 1997. Though somewhat decreased compared with 1997, phosphorus-32 from the NRU 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 1897,

Unless otherwise stated in text, DRL for CRL in this report refers to the DRL in effect as of 1938 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 C
the Immobilized Fuel Test Facility continued to be the nuciide showing the highest release as percentage of DRL, ;
averaging 0.0013% of the DRL which is & 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 liquid efluent stream, averaging 0.0027% DRL. In 1998, caesium-137 was not detected in the
sewage lagoon Efftuent.

2. EFFLUENT MONITORING AT CRL AND WL
21 Site Effluent Verification Monitoring Programs

AECL maintains comprehensive Site Effluent Verification Monitoring Programs for CRL 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 specified 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 internal emission levels and
guidelines,
. to provide a quantitative record of radioactive emissions to the environment that will permit assessment of
potential radiclogical 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
emissions, and
) to provide warning of abnormal emissions that may require investigation or corrective action. O

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 poinis 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/effiuent streams at CRL and WL, respectively.

Effluent streams are monitored for all 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. In many cases, gross measurement pararneters (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 totat emissions
of the gross parameter is very small relative to the DRLs. For purposes of comparison with DRLs, the gross parameter is
either assumed {o consist solely of the most restrictive radionuclide, based on DRL value and, that is likely to be present in
measurable quantities ot, 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 emutters, 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 O
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 CRL 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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icable organ dose limits) as specified in the Atomic Energy Control Regulations. Analytical models of all significant

ironmental 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 effiuents. The intention is to establish, via RDL calculation, which of the nuclides may or may not be
significant dose contributors {even in low quantities) and, thus aid in determining which nuclides warrant inclusion in the
monitoring program and, in interpreting monitoring results.

reiulatory limits for members of the public (currently, the effective whole body dose-equivalent of 5 mSv in a year’ and

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. In accordance with the standard N288.1 [5]
weekly DRLs are calculated and applied for airborne effluents and monthly DRLs for liquid effluents. For multiple etfluents
and radionuclides at a site, verifying that the weighted sum of all releases as a percentage of the respective DRL is less
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 specitic DRLs for WL are contained in references [7] and [8]. For CRL, 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 superceding the previous DRL model and methodology, came into effect on
1999 November 01, with the issuing of the renewed CRL Nuclear Research and Test Establishment Licence [1]. The new
DRL values CRL incorporate various subsequent advances in environmental transfer modeling and dose conversion
factors, based on, for example, the 1990 recommendations by the international Commission on Radiological Protection
(ICRP) [B].

In the body of this report, to facilitate trending, all radioactive releases are compared with DRLs that are based on dose to
the most heavily exposed members of the public outside the site boundaries. For CRL, the comparison has been made
with the new DRLs [3]. To demonstrate compliance throughout the year for CRL, Figures 1 to 4 and Appendices A and B
also present comparisons with the DRLs that were in effect prior to 1998 November 01 [9]. Since the DRL reports [7, 8,
contain, for airborne emissions from some facilities at both CRL and WL, more restrictive DRL 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. RADIOACTIVITY IN EFFLUENTS FROM CHALK RIVER LABORATORIES

3.1 CRL Airborne Effluents
3.1.1 Sources of Effluents

The major sources of airborne radioactive effluents from CRL are the NRU/NRX 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 208), secondary roof vents exhausting various rooms within the NRU, 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 radicactive effluents are the roof vents of the Waste Treatment
Centre (buiiding 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 NRX reactor facility that continued to be under
decommissioning, the Decontamination Centre (building 468), the Filter Testing Laboratory in building 430, and various
radioisotope laboratories in building 107.

3.1.2 Monitoring Program

In 1998, the CRL 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, jodine-125, alpha particulates and beta

articulates. Selection of the monitored parameters was based on the significance of the potential for radiation dose to
éembers of the public from CRL's operations.

* The Atomic Energy Control Board has proposed to reduce the pubiic dose limit to 1 mSv in a year, in line with the 1930 recommendaticns by the
International Commission on Radiclogical Protection {(ICRP) [6]. At the time when the reduced doss limit comes into effect, AECL DRL values will
reflact 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 3
final filters or fans.> 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, at a

minimum weekly, and transferred to CRL analytical laboratories for analysis.

In 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 itself, 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 CRL 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 determine the actual exhaust flow rates, to confirm that the assumed
tlows are representative.

Monitoring of tritium in air effluents is by sampling 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 scintitlation 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 a gas fiow 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 O
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.

Quality assurance program for CRL radiological air effluent monitoring activities is documented in Safety and Radiological
Process 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 CRL Research and Test
Establishment Licence [1] and, for other CRL facilities that significantly contribute airborne 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 airborne 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 otd 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 affect as of November 01 [3].
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Qendix A provides the detailed weekly results of CRL air effluent monitoring for 1998, along with annual summary
rdlistics. Average and maximum weekly emissions are compared with both sets of DRLs, namely those in efiect prior to
[9] and as of November 01 [3]. For calculating annual averages, results below critical levels {L¢’s) are conservatively
assumed to be equal to the Lc.

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
it 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 CRL site summary in Table 1.

All emissions of radioactive materia! 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 all
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 CRL, averaging 2.43% 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 1892). Argon-41 is produced by irradiation of natural argon in air within the NRU 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 1987
values (Figure 2) and well below values prior to 1992 when the NRX reactor was operating. It must be noted that the
exceptionally high tritium releases in 1991, significantly above the previous years' levels, was mainly due to a ieak in NRU
{line 1212).

ual average releases of iodine-131 increased to 0.18% of the DRL. The main contributor to the increase was an
fficident in the Fuels and Materials Cells (FMC) facility in September 1998, when unexpectedly large releases occurred
during post-irradiation examination of a prototype UO, 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 NRU.

Emissions of gross alpha and gross beta particulates in air effiuents 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 historic 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 time.



TABLE 1: RADIONUCLIDES IN AIR EFFLUENTS FROM CRL FACILITIES " 1994 — 1998

NUCLIDE OR DAL * Average Weokly Retease Max. Releoase
PARAMETER 1994 1995 1996 1997 1938 1998
Source Boweek | Bogweak %DAL Baweek %OAL | Bowesk %DAL Bo/wesk %DRL Bo/week %DAL | (Bgiweek) %DAL
Argon-41
NRAUMNRX Stack 146E+16 320E+14 2 19E400 3 B0Es+14 260E+00 | 440E+14  3.01E+00 3T72E+ 14 2556400 | 3.55E+14 2 43E+00 | 5 7SE+14 3948400
ﬁulon Product Noble Gases
61m Mo99 Stack ** {Bq.Mav} 7 J9E+15 1 10E+13 1 49E-O1 H.30E+12 1 12E-01 560E+12 7 58E-02 1.49E+13 202E01 T.78E+12 1.65E-01 187E+13  267E-01
Carbon-14
|Reactor Stack 191E+14 1.23E+10 6.44E-03 1.26E+10 6 59E-003 | 3.34E+10 1 75E-02
Tritium Oxide (HT0}
NRUMRX Stack 305E+16 1 20E+12 I93E-03 7 90E+11 259803 1.50E+12 4.92E 03 1 449E+12 472E-03 | 2.22E+12  7.26E-03 { 5.30E+12 1.74€E-02
NRU Rool Vents 3.05E+15 1.30E+12 4 26E-03 1.40E+12 4 59E£-03 1.70E+12 557E.03 1.80E+12 590E-03 147E+12  4.80E-03 | 2.20E+12 7.21E-03
Heavy Waler Upgrading Plant J05E+ 16 1.90E+11 6.23E-04 1.30E+11 4 26E-04 1.20E+ 11 3.93E-04 1.24E+12 407E-03 | 922E+11 3.02E-03 | 2.45E+«12 B OIE-03
Waste Treatmenl. Centre J.05E+16 3.90E+08 1.28E-06 6.70E+08 2 20E-06 1.40E+09 4 59E-06 1, 16E+09 3.B0E-06 T58Es08 249E.06 | 607E+09 1.99E-05
Other J.05E+16 7.00E+09 2.30E-05 2.30E+10 754E-05 | 3.50E+10 1.1SE-04 J.04E+10 997E-Q05 | 273E+10 BO5SE-05 | 2.17E«11 TA1E-04
Total 2 JOE+12 B.B4E-03 2.34E+12 7.68E-03 | 2.36E+12 1.106-G2 4.51E+12 1.4BE-02 | 4.64E+12 1 52E.02 e
Etemental Tritium (HT)
Bldg.250 Tritivm Laboratory 1.43E+18 8.90E+10 4.83E-08 5.40E+10 J.78E-06 | 1.30E+11 0.09E-06 GAZE«10 428E-06 | 567E+10 J06E-06 | 4.81E+11 A.36E-05
Experim. Field Release 1.43E«18 | 2.10E+11  1.47E.05
e =—
Tolsl 279E+11 1.95E-05 5 40E+10 3.78E:06 1.30E+11 9.09E-06 £ 12E+10 428E-06 | 567E+10  3.96E-06 18 S
{lodine-131
NRUMNRX Stack 1.36E+11 | 1.80E+0F  1.32E-02 | 340E+07 2.50E-02 | S5.90E+07  4.34E-02 1.07E+08  7.87E-02 | 561E+07 4.13E-02 | 1.21E«09  B.90E-01
&1m Mo9% Stack 1.36E+11 2 20E+07 1.62E-02 1.50E+07 1.10E-02 | 1.50E+07 1.10E-02 2.55E+07 1.88E-02 | 3.03E+07 2.22E-02 | 192E+«08 141E-01
NAU Rool Vents 1.36E+11 2.20E+08 1.62E-03 2.00E+08 147603 | 1BOE+08 1.32E-03 1.33E+08 9.78E-04 193E+06  1.42E.03 | 3.78E+07 2 76E-02
Fusis and Materials Cally 1.36E+ 11 9.50E+05  6.99E-04 5.1GE+05 3.75E-04 | DJ40E+05  2.50E-04 3.73E+05 2. TE-04 1 54E+08 1.13E-01 | 4.08E+09 3.00E+00
Decontam. Cenlre 1 36E+11 2.61E+06 1.92E-03 | 7.08E+05 S.B80ED4 | 2.06E+07 1.51E.02
Waste Treatmenl Cantre LIGE+N 6.65E+04  409E-05 | 1.89BE+04  1.3BE-05 | 1.26E+05 9.26E-05
Other 138E+11 5. 70E+08 4 19E-03 3.10E+06 2 20E-03 | 500E+06 3.88€-03 3.50E+06 257E-03 | 382E+06 2B1E-03 | 175E+07 4 1BE+11 '
Toral 4.BI9E+OT 3.59E-02 5.46E+07 4.02€-02 | B.11E+07 5.97E-02 1.40E+08 1.03E-01 2.47E+08 1.81E-01 "y e
lodine-125
NRAU/NRX Stack B.98E+10 | 1.20E+07 1.34E-02 3.20E+08 J.56E-03 | 2.10E+Q7 2.34E-02 2.76E+07 J.07E-02 1.B6E+07 2.08E-02 | 7.67E+07 9.54E.02
NALU Rood Vents 8.98E+10 1.60E+08 1.78E-03 6.80E+06 757E:03 | 2.30E+06  2.56E-03 6.32E+06 704E.03 | 200E+DB 2.22E-03 | 4.07E+07  4.53E-02
NRX Rool Vent 8 98E+10 1.20E+04 1.34E-05 3.30E+03 3.67E-06
Deconlam. Centre 8.98E+10 5.20E+05 5.79E-04 1 50E+08 167E-03 1.70E+06 1.89E-03 | B.50E+03 9.47E-06 | 1.02E+05 1.14E-04
Total 1.36E+07 152602 | 1.05E407 1 V7E-02 | Z4BE207 276602 | 3S6E+07  3O7E.02 | 2O0GLs07  230E-02
Aliphs Particuistes 2)
NRUMRX Stack 5 21E+09 2.70E+03 5 18E-05 2 BBE+03 5.53E-05 | 3.14E403 6.00E-05 | 399E+03  7.66E-05
NRU Roof Venis 5.21E+09 1.16E+02 2.23E-08 T1SE+02 221606 | 1.64E+02 3.15E-06
Recycle Fuel Fab. Laboratories 521E+09 7.40E+02 142E.05 | 260E+02 4 93E-06 1.26E+02 2.42E-06 1.26E+02 2.42E-06 1.82E+02 3.49E-08
Waste Treatment. Centre 521E+09 | 7.50E+01 1.44E-08 1106402 2.11E-08 1.20E+02 2.30E-08 5.89E+01 1.13E-08 | S5.83E+D1 1.12E-06 | 1.18E+02 2.26E-08
Nuciear Fuel Fab. Laboralories 1.93E+10 | 2.50E+02 1.30E-08 4 41E+02 2.2BE-08 | 4.62E+02 2.39E-08 212E+02 1.10E-08 | 297E+01 1.54E-07 | 3.43E+02 1.62E-06
Bidg. 250 Misc. Laboralorias 5.21E+09 J.86E+03 T.41E-05 456E+03 B76E-05 | 2.41E+04 463E-04
Other §.21E+09 8.00E+02 1.73E-05 9.80E+02 1.84E-05 1.13E+03 216E-05 | 546E+02 1 05E-05
Tolal 325€+02 270E-08 | 1.20E400 1 BGE05 | A44E+03  TBOED5 | B21E+03  1G5E.04 | D.16E105  T175E.04
Heta Particuistesd)
NRUMNRX Stack 4.34E+ 11 6.10E+05 1.41E.04 S.40E+05 1.24E-04 | 4 B0E+05 1.11E-04 1.73E+08 IP9E-04 | 2.74E+06 6.32E-04 | 1.0BE+D7  2.49E-03
NRU Roof Vents 4 J4E+11 4. 11E+03 9.47E-07 J65E+03 HH4IEQ7 | Z.14E+04 4.93E-06
81m Mo99 Stack 4 34E+ 11 3.80E+05 8.76E-05 2 00E+05 4861E-05 | 220E405 S.07E-05 7.05E+04 1.62E-05 153E+06  3.52E-04 | 5.34E+07 1.23E-02
Universal Calls 4.34E+11 1 TOE+04 J.92E06 424E404 977506 | VOIE+08  233E-04
Bldg. 250 {Lab. Building) 4 34E+ 11 2.00E+05 479E-05 | 287E405 GB.62E05 | 2.86E+08 B.55E-04
Fuals and Materials Cells 4. 34E+N 2.89E+03 6.66E-07 1.04E+04 240E-08 | 1.B7E+05 4.31E-05
Other 4.34E+ 11 3.80E+04 8 76E-06 580E+04 1.34E.05 | 4.40E+04 1.01E-0% 357E+04 B22E-06 | 401E+04 9.24E-06 | 195E+05 4.50E.0%
Toral 1.03E+06 2.37E-04 7 98E+05 1 84E-04 7 44E4+05 1.71E-04 2.07E+06 4 77E-04 4. 66E+06 1 0?-E~03 e e
CAL SITE TOTAL 2.40E400 2 77E400 3.19E400 2 91E+00 2 76E+00

1) Data for NRU/NRX stack emissions {excepl Ar-41 and alpha particulates) are hased on sampling in Bidg. 163. Results from the moniloring ai the Bldg. 109 sample station are included in Appendix A, for companson

DAL in eftect as of 1998 November 01, based on members of the public &t CRL boundary {3).  ** Units for mixed lission product noble gas releases from 61m stack are Bq.MeV.,

2) For comparison to DRLs, particulate aipha emissions are considered to consist entiraly of plutonium-239. Particulate alpha emissions from the Nuclear Fuel Fabrication Facility (NFF) are assumed to consist of uramum-234 since
plutonium-239 is hot present.

3) For comparison 1o DRLs, gross bela pariculate releases are assumed to consist of sirontium 90.

***Maximum releases from different facilities do not necessarily occur simultaneously and therefare are not additive,

O @ ®
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Average Weekly Release
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Figure 1: CRL Airborne Argon-41 Emissions
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Figure 2: CRL Airborne Tritium (HTO)
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Figure 3: CRL Airboine lodine-131 Emissions
1989 - 1998
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CAL Liguid Effluents

Sources of Effluents

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 NRU 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 CRL 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 Controlied Area 1
(reported prior 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 CRL Site Controlled
Area 2 (reported prior to 1997 under the CRL 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 effluent streams discharging indirectly by way of Maskinonge Lake are Duke Stream, Bulk Storagz Stream
and Lower Bass Lake Inlet Stream, which drain the region containing the remaining CRL radioactive Waste Management
Area {acilities.

3.2.2

Monitoring Program

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

O

O

@



AECL-MISC-362-98, Vol. 2
Page 9 of 45

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

at various upstream locations that are used as an operational aid to determining the specific sources of emissions.
The Process Sewer, Sanitary Sewer and 04 Stormn Sewer are sampled at the final point of discharge by means of
automatic samplers that collect sub-samples at a high frequency, usually once every 15 minutes. The composite water
samples are usually collected from the samplers and transferred daily to the CRL 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 samples 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 NRU
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
Strearn, Lower Bass Lake Inlet 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 Inlet Stream, were obtained either by continuous data logging, or manuat 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 concem are
carried out at specified frequencies.

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

minal“ beta analyses of the CRL 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, altowing 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 counter.

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 resclution gamma spectrometry.

Specific analysis for strontium-90 is by radiochemically separating and precipitating the strontium as strontium carbona‘s
from the water sample, and counting the precipitate with a gas 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.
3.23 1998 Monitoring Results

Table 2 provides a summary of the 1998 monitoring results for the six effluent streams flowing directly into the Ottawa River,
and the total releases into Maskinonge Lake. Results are presented as average monthly release and as percentages of the
thfy DRLs® {3]. Data for the four previous years are shown for comparison. Note that in the new DRL report [3], a
separate, 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 effact 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 [10]. The contributions of three most significant radionuclides in CRL liquid effluents, namely
caesium-137, phosphorus-32 and tritium, are indicated.

All liquid emissions from CRL in 1398 were a small fraction of the respective DRLs. The total releases from all effluent
streams averaged 0.216% of the DRLs, being slightly higher than in 1987, but significantly below 1991 levels, as a result of
the shutdown of the NRX reactor early in 1992,

Radicactive effiuents from the Process Sewer decreased, but remained the dominant radioactive liquid releases from
CRL, 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 life 14 days), and other short-
fived activation products such as sodium-24 and arsenic-76, are produced as a result of neutron activation of minerals 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 higher than in 1997, averaging 0.046% of the DRL. 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 radionuclides in the Process Sewer emissions were near or less than detection limits (see Table B1). In
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 Inlet in December, due to
ground water pumping during construction of remedial action system designed to intercept historic contamination plume
work in the Waste Management Areas {see Table B3).

O
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ANNUAL AVERAGE RELEASE MAX. RELEASE
Nuclide/ DAL (1} 1994 1985 1996 1997 1908 1996
Parameter Bg/month{Bg/month  %DRL |Bg/month %DRL |Bg/month %DRL Bg/month  %DAL | Bg/month %DRL | Bg/month  %DRL
PROCESS SEWER
Cs-137 6.B0E+12 | 4.40E+09 6.47E-0Z 6.00E+09 B.82E-02 | 4.51E+09 663E-02 | 2.20E+09 3.24E-02 | 3.13E+09 d.60E-02 | 7.46E+09 1.10E-01
P-32 213E+12|  #nw 4 1.50E+09 7.04E-02 { 2.00E+09 9.39E-02 | 260E+09 1.22E-01 | 140E+090 6.56E-02 [ 3.55E408 1.67E-01
Na-24 4.B5E+15[ 2.50E+11 5.95E-03 | 3.20E+11 G.60E-03 | 1.90E+11 3.91E-03 | BOSE+1) 1.85E-03 | 1.39E+11 287E-03 | 4.77E+11  9.83E03
Co-60 3.85E+13 | 2.60E+09 6.75E-03 | 1.80E+09 4.68E-03 | 1.84E+08 4.78E-D3 | 145E+00 3.776-03 | 241E+09 6.25E-03| 7.39E+09  1.92E-02
Cs-134 S.0BE+12{3.00E+08 5.91E-03 | 4.00E+08 7.87E-03 | 5.65E+08 1.11E-0Z | 2.30E+08 4.53E-03 | 1.918+08 275603 | 3.57E+08  7.02E-03
RTO {Tritum Oxide}  6.65E+17 | 9.70E+11 146E-04 | 1.66E+12 2.49E-04 | 353E+12 530E-04 | 7.356+12 1.11E-03 | £89E+12 1.34E03| 2086413 4.48E-03
As-76 2.95E+14 | 5.20E+09 1.76E-03 | 447E+00 1.51E-12 | 5.23E+09 1.77E-03 | 7.85E+09 266E-03 | 8.01E+09 272E-03 | 1.78E+10  6.04E-03
Total Alpha** 2.60E+12 | 1.40E+08 5.38E-03 | 1.00E+08 3.85E-03 | B.OSE+07 345E-03 | 1.60E+08 6.15E-03 | 2.276+08 B.74E-03) 5.12E+08 1.97E-02
1-131 260E+13 [ 6.40E+08 2.46E-03 [ 1.20E+09 4.62E-03 | 5.35E+08 2.06E-03 | 4.00E+08 154E-03 | 2.67E+08 1.03E-03 | 5.27E+08 203E-03
Sr.90 3.54E+13 | 2.70E+08 7.63E-04 | 3.00E+08 B47E-04 | 1.0BE+09 3.06E-03 | 4.60E+08 1.30E-03 | 3.44E+08 O.71E-04] B51E+08 240603
Ce-144 1.80E+14 | 4.30E+08 2.39E-04 | 1.00E+08 5.56E-05 | 4.73E+08 2.63E-04 | 3.00E+08 1.67E-04 | 3.97E+08 221E04 | 1.20E+09 7.14E-04
Other Nuclides (2] 1.20E+10 4.50E-03 | 1.10E+10 2.63E-03 | 6.68E+09 5.B7E-03 | 6.80E+09 B.60E-03 | 1.0°E+10 4.55E.03
Sum=DRL 9,78E-02 1,90E-01 1.97E-01 1.86E-01 1.44E-01
SANITARY SEWER _
HTO (Tritum Oxide) ~ 6.65E+17 | 1.40E+10 4.80E-0S | 390E+10 1.30E-04 | 6.50E+10 2.30E-04 | S.60E+00 144E-06 | 5.76E+08 BE6E-07 | 1.03E+10 1.55E-06
Gross Beta® 3.534E+13 | 3.00E+07 2.20E-05 | 3.00E+07 2.20E-05 | 7.10E+07 5.10E-05 | 5.10E+07 1.44E-04 | 3.44E+07 971E-05| 6.81E«07 1.92E-04 |
Gross Alpha (1) 2.60E+12 B.70E+05 G5.10E05 | 540E+06 2.08E-04 | 3.86E+06 1.49E-04 | 1.18E+07 4.54E-04
Sum%DRL 7.00E-05 1.52E-04 3.32E-04 3.53E-04 247E-04
04 STORM SEWER
HTO (Tritium Oxide} 6 65E+17 | B.60E+11  2.90E-03 | 9.40E+11 3.20E-03 | 7.80E+11 Z270E-03| 7.90E+11 119504 | 9.94E+11 137E-04| 2236412 3.25E-04
Gross Beta* 3.54E+13 | 4.90E+08 360E-04 | 4.B0E+08 3.40E-04 | 6.40E+08 4.60E-04 | 6.10E+08 1.726-03 | 4.94E4+08 13003 | 1.03E408 201803
3ross Alpha (Estim.**) 2.60E+12 2.8B0E+06 1.08E-04 | 1.30E+07 S.00E-04 | 2.965+07 1.14E-03 | 1.84E+08 6.31E-03
Sum% DAL 3.26E-03 3.54E-03 3.27E03 2.34E-03 267E-03
ITETREAM
HTO (Fritium Oxide)  §.65E+17 | 203E+10 3.05E-06 | 1.54E+10 232E-06 | 1.62E+11 2.44E-05 [ 217E+11 3.26E-05 | 4.25E+10 6.39E-06 | 9.07E«10  1.36E-05
Gross Beta® 3.54E+13 [ 1.75E+07 4.94E-05 | 1.40E+07 3.95E-05 | 1.05E+08 2.57E-04 | 2.00E+08 5.65E-04 | 1.10E+08 3.12E-04 | 2.25E+08 6.38E-04
Sross Alpha (Estim.™") 2.80E+12 | 1.67E+06 641E-05 | 7.61E+06 2.93E-04 | 1.836+07 7.03E-04
Sum%DAL 5.25E-05 4.18E-05 3.21E-04 6.62E-04 6.11E-04
J5 STREAM
HTO (Tritum Oxide) ~ 6.65E+17 | 4.45E+10 6.69E-06 [ 1.77E+10 266E-06 | 1.64E+10 2.47E-06 | S.00E+08 7.52E07 | 4.70E«08 7.07E-07 | 9.01E+08 1.25E-06
Gross Seta” 3.54E+13| 1.31E+06 3.70E-06 | 276E+06 7.80E-06 | 1.44E+06 4.07E-06 | 360E+06 1.02E-05 | 24BE+06 6.94E-06 | 7.83E+06 2.21E-05
3ross Alpha (Estm.*') 2.60E+12 225E+05 B.65E-06 | 4.31E+05 1.66E-05| 1.37E+06 5.27E-05
Sum%DRL 1.04E-05 1.05E-05 6.53E-06 1.96E-05 2.42E-05
2ERCH CREEK ‘
HTO (Tritium Oxide)  6.65E+17 | 240E+12 8.20E-03 | 260E+12 9.00E-03 | 340E+12 1.20E-02 | 1.90E+12 286E-04 | 1.81E+12 271E-04| 9.99E+12  1.50E-03
Gross Beta® 354E+43 | 1.40E+09 1.00E-03 | 1.50E+09 1.10E-03 | 2.60E+089 1.90E-Q3 | 1.80E+09 S5.08E-03 | 167E+09 4.72E-03| 1.00€+10 2.82E-02
3ross Alpha (Estim.™) 2.60E+12 9.20E+06 3.54E-04 | 1.00E+07 3.85E-04 | 1.11E+07 4.25E-04 | 5.06E+07 1.95E.03
Sum%DRL 9.20E-03 1.ME-02 1.43E-02 5.76E-03 5.42E-03
HSCHARGES TO MASKINONGE LAKE™*
HTO (Tritum Oxide] ~ 238E+16 | 1.70E+12 5.80E-03 | 1.50E+12 5.10E-03 | 1.50E+12 4.96E-03 | 1.21E+12 4.10E-03 | 1.08E+12 4.56E-03 | 2.10E+12 8.84E-03
Sross Beta® 2.60E+11| 5.70E+06 4.20E-06 | 7.80E+06 S5.60E-06 | 8.80E+06 6.21E-06 | 2.60E+07 1.00E-02 | 9.90E+07 2.81E-02| 9.99E408 3.84E-D1
Srogs Alpha (Estim.**) 1,13E+10 245E+05 237E-03 | 5.85E+05 S5.18E-03 | 2.29E+06 2.03E-02 | 6,30E+06 5.666-02
Sum%DRL 5.80E-03 511E-03 7.13E-03 1.93E-02 6.29E-02
>RL SITE TOTAL
SumS:DRL 1.16E-01 2.09E-0t 2.22E-01 2.14E-01 2.18E-01

1
3

3

DRL = Denved Release Lirmnit in effect as of 1998 November 01 [3).
Other radionuchdes entified by gamma spectroscopy, predominantly short-lived activation products.
Releases below detection limits are considered equal 1o the detection limit (1.e., not "0" as applied for alpha and beta releases in earlier repons)

“## Routine monitonng for phosphorus-32 was initiated in 1995
For comparison with DRLs, gross bela releases are assumed to consist of strontium-90.

m of discharges via Duke, Lower Bass lake Inlet, and Bulk Storage Streams.

Qr comparison with DRLs, gross alpha releases are assumed lo consist of americium-241.

" Himum monthly releases for difierent effluent streams and nuclides do not necessarity occur simultaneousty, and therefor are not additive.
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Figure 4a: Radionuclides in CRL Liquid Effluents O
Annual Average Releases

1994 - 1998 (%DRL)
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Figure 4b: Radionuclides in CRL Liquid Effluents
Annual Average Releases 1994 - 1998 (%DRL old}
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l i RADIOACTIVITY IN EFFLUENTS FROM WHITESHELL LABORATORIES
4.1 WL Airborne Effluents
411 Sources of Effluents

The major sources of airborne radicactive effluents from WL are:

the reactor building (building 100) stack;

the Active Liquid Waste Treatment Centre (building 200);

the Hot Cells Facility;

the Immobilized Fuel Test Facility;

Laboratory 2-136 in building 300; and

the incinerator and the Compactor/Baler in the Waste Management Area.

4.1.2 Monitoring Program

The air effiuents from Buildings 300, 100 and 200 are sampled continuously throughout the year. The incinerator and
compactor/baier are also sampled continuously but only during the periods when they are operating.

Air to be monitored is drawn by sampie probes located in the exhausts of the facilities, 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
filters are used tor sampling for gross beta, gross alpha or gamma spectrometry. Canisters filled with TEDA impregnated
charcoal or silver zeolite are used for radiciodines and other potentially volatile radionuclides. The filters are collected
regularly and radiochemically counted.

Qrs are analyzed for gross alpha, gross beta and/or by gamma spectrometry as appropriate. Gamma spectrometric
afalysis includes a range of radionuclides including radon, thoron, arsenic-78, caesium-137, iodine-131, cerium-144,
“uthenium-106, zirconium-95 and niobium-95 and antimony-125. Tritium (for effiuents from the reactor building) is
monitored by passing the air to be sampled through water bubblers and then analyzing the water by liquid scintillation
zounting.

Activities measured in the laboratory are used in conjunction with measured exhaust stack flow rates to calculate the
“elease in becquerels (Bg). The lower limit of detection (LLD) is the product of the release factor of the source and the
aboratory Minimum Detectable Activity (MDA).

Jerived Release Limits (DRLs) have been calculated for 74 radionuclides for airbome effluents at WL [7, 8]. The DRLs
ased 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.
Appendix C also provides comparison to the DRLs based on dose to on-site personnel from airborne 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., strontium-20 for gross beta and americium-241 for gross alpha. Sampling
srocedures, field operating procedures, laboratory procedures, equipment performance checks, quality verification
arocedures and laboratory administrative procedures are described in detail in WL Environmental Monitoring QA Manual
14].

Map F1 in Appendix F shows the release points/monitoring locations.
1.1.3 1998 Monitoring Results

Table 3 provides a summary of air effluent monitoring results for WL during 1998. Resuits for the three previous years are
also shown for comparison. Average weekly emissions, in becquerels and as percentage of DRLs, and the maximum
~veekly emissions as percentage of DRLs are shown for tritium, gross beta and iodine-131 for facilities in buildings 300,
200 and 100. The releases 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. It can be noted that the highest such sum is

896 and equals 0.0057%. The corresponding sum for 1998 is 0.0015%. It 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 1o C4 in Appendix C show the detailed weekly results for 1998 for airborne eftluents 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 O
becquerels for all 52 weeks of the year for the sampled radionuclides. Releases below the LLD are shown by the symbol

"<* and, as in previous reponts, 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 DRLs; and the LLDs. The average is the total divided by 52. The minimum is the minimum reported

emission above the LLD. Tables C5 and C6 show similar resuits for the Incinerator and Compactor/Baler, but only for the
periods when these facilities were operating.



®

TABLE 3: RADIONUCLIDES IN AIR EFFLUENTS FROM WL FACILITIES -- 1995 TO 1998

AVERAGE WEEKLY RELEASE 1998
DRL* 1995 1995 1996 1996 1997 1997 1998 1998 Max Weekly
(Bawk) | (Bawk) | (% DRL) | (Bawk) { (% DRL) | (Bywk) | (%DRL)| (Bgwk) (%DRL) |Release (%DRL )

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
eta**

Reactor Building 3.21E+10 | 7.0E+03 | 2.5E-05 | 5.8E+03 | 1.BE-05 | 7.1E+03 | 2.2E-05 | 3.8E+03 1.2E-05 2.3E-5
ALWTC 9.83E+09 | 5.6E+403 | 5.7E-05 | 1.1E+04 | 1.1E-04 | 3.6E+03 | 3.6E-05 | 1.7E+03 1.8E-05 5.1E5
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 | 4.6E-05 | 49E+03 | 4.7E-05 | 3.0E+03 | 2.8E-05 | 4.1E+03 3.9E-05 1.0E-4
Incinerator 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 6.56-4
Compactor/Bailer | 4.64E+09 | 2.8E+02 | 6.0E-06 | 2.1E+02 | 4.5E-06 | 3.4E+02 | 7.4E-06 3.9E+02 8.4E-06 1.6E-4

Total Beta 3.6E+04 | 2.9E-04 | 4.7E404 | 2.9E-04 | 2.5E+04 | 1.7E-04 | 4.5E+04 1.5E-04
odine-131 -

ALWTC 6.82E+09 | 2.96E+03| 4.33E-05 < < < < < < <
Hot Celi Facility | 7.25E+09 | 3.13E+04| 4.29E-04 < < < < < < <
IFTF 7.25E+09 | 2.46E+03 | 3.40E-05 | 3.8E405 | 53E-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

otal 0.0009 0.0057 0.0004 0.0015

* DRL for members of the public at the WL boundary.

** The DRL for strontium-90 is applied to beta activity.
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4.2 WL Liquid Effluents
4,21 Sources of Effluents O

The primary source of liquid radioactive effluents at WL is the process water outfall (Outjlall) which_ discharge_-s
continuously to the Winnipeg River. The discharge from the outfall is composed ot 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 aqd _October in 1998)
to the Winnipeg River. The sewage lagoon collects sanitary sewage and waste water from most buildings on the site.

Some drainage ditches also discharge to the Winnipeg River, but their contribution to the radioactjvity 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 autornatic 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 sampie (4 L), representative of effluent released from the outfall during the preceding weel_(_ is also collected
and analyzed for gross alpha, gross beta and scanned by gamma spectrometry. Monthly composite samples (at least
20 L) are coliected 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.

Derived Release Limits for 63 radionuclides have been calculated for liquid effluents at WL [7]. In-earier reports in this
series, the less restrictive DRL for plutonium-238 was applied to gross alpha for liquid effluents. The rationale, which s

still valid, was that no americium-241 is present in liquid effluents at WL. Hovrever, 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 C)1
conclusions would not be affected by this change in the DRL selected for alpha emitters in liquids. e

The sewage lagoon water is released to the river twice annually, in June and October. It is sampled continuously dunng
the release period and the samples returned 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 for the years 1995 to 1998. The average
monthly releases, expressed as percent of DRLs, are added for the vancus sources on site to provide a quantitative
indicator of the performance of the site. In all cases, the releases were <!l Zelow one thousandth of the DRL.V it must
be noted that data in Table 4 ditfers somewhat from similar summary tatles  reports for previous years. In this repon.
the DRL for Am-241 is selected for gross alpha, while in previous reporis it was the DRL for Pu-239. The average
monthly releases for years 1995 to 1997, when expressed as percentages <‘ DRL, have been recalculated in Table 4 to
conform with the currently selected DRLs. These changes have not apzrec 2bly affected the site release expressed
percent of DRL. For years 1995 to 1997, the changes to the “total percent DRL" caused by the changed DRLs are as
follows:

1995 1298 1997

(%DRL) (2-DF_ (%DRL)
Previous DRL selection [11] 0.015 2% 0.010
Current DRL selection (Table 4) 0.018 T Le 0.012

It is evident that the changes caused by the shift in DRL selection are insi3~ ficant fO( the total releases from the WL
site expressed as % DRL. We intend to continue with the present selection of DRLs in future years.

Appendix D provides detailed monthly monitoring results and annual summary statistics for radioactive liquid 'eLde = :
from WL. Table D1 in Appendix D shows the release from the outfall for gross alpha, gross beta and 11 rad-'?:e UDs
The LLDs, the average monthly releases for each radionuclide and the discharge volumes are also shown.
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the product of the MDA for a given radionuclide and the minimum monthly flow, assumed to be 1E+08 L. Data for the
lagoon are shown in Table D2.

As expressed As DRLs, the airborne and liquid emissions from WL have been low in 1998 and the previous years.
Figure 5 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). It can be noted that over this time period, the highest
sum of the site-wide weekly DRLs, 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.

Flgure 5: RadicactiveEmisslons from WL 1995 — 1998
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TABLE 4: RADIONUCLIDES IN LIQUID EFFLUENTS FROM WL 1995 — 1998

AVERAGE MONTHLY RELEASE
DRL* 1995 1995 1996 1996 1997 1997 11998 1998 | Max 1998
{Bg/month) [Bg/month | (% DRL) | Bg/month | {(%DRL)| Bg/month { (% DRL) |Bg/month | (%DRL) (% DAL)
OUTFALL
Gross Alpha 3.30E+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 e 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] 8.2E+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 |4.5E-05| 3.2E+05 | 9.BE-05 | 9.1E+04 | 2.8E-05 | 3.3E-04
Gross Beta - 3.7E+06 - 2.4E4+06 ~- 2.27E+406 - 1.6E+06 - ~
Strontium-90 4.11E+12 | 7.1E+05 | 1.7E-05 | 5.9E+05 |1.4E-05] 4.87E+05 | 1.18E-05 | 4.6E+05 | 1.13E-5 ] 9.5E-05
Caesium-137 1.59E+12 | 1.0E+05 { 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) DAL for Am-241 is applied to alpha. In previous reports DRL for Pu-239 was applied 1o alpha. Percent CRL values for 1995 to 1997 have been recalculated.

3) DRLs are for members of public at the sile boundary.
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@ QUALITY ASSURANCE
5.1 CRL Environmental Laborateries {Liquid Effluent Monitoring)
511 instrument Performance

In 1998, 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 blanks and reference standards were checked weekly. An alpha
background non-compliance was detected in February. Performance retumed to normal after the counter was cleaned
anrd 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. All excursions beyond control limits were within statistical probabilities for
such excursions.

5.1.2 Analytical Reproducibility

@Iicate sources are prepared from weekly composites of the daily Process Sewer discharge samples for gamma
ctroscopic analysis. One source is analyzed immediately and the other is allowed to decay for three weeks before
sounting to minimize the effects of short lived radionuclides. The average annual discharge rates of "'Cs and °Co using
he 52 sets of duplicate sources were in good agreement. The '¥’Cs means differed by less than 7% and *Co by less
han 1%. Individual 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
he O-4 Sewer. Composites of the daily samples are prepared for these discharge points, and the composites are
inalyzed on a weekly schedule (monthly for O-4). Differences between the tritium concentration in the composite samy+«
ind 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 O-4 Sewers. In 1998, averages of daily
amples and their monthly counterparts from the O-4 Sewer showed no systematic bias and an 8 percent standard
leviation. For the Sanitary Sewer, where tritium concentrations are usually only a factor of two to three above the
Ainimum Detectabie Activity (MDA), no bias was again observed, but the standard deviation between daily averages and
1e weekly composite samples was 21 percent.

1.3 inter-Laboratory Comparisons

11998, CRL Environmental Laboratory did not participate in laboratory inter-comparisons directly relevant to effluent
1onitoring since the programs run by the COG or by the US Environmental Protection Agency (EPA), in which CRL has
reviously participated, did not operate.

1.4 Program improvements

1 1998, a project to bring the radiological liquid effluent and environmental monitoring QA program [12] to compliance with
1e National Standard of Canada, CAN/CSA-2753-95, “Requirements for the Competence of Environmental Laboratories”
initiated. A review performed in 1998 indicated that many technical aspects of QA required by the CAN/CSA-Z753-95
@ place. Improvement efforts were focused on control documentation for recently commissioned counting
struments.
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5.2 CRL Air Effluent Monitoring Laboratory

In 1998, the following quality verification tests were performed for CRL air effluent verification monitoring:

Gross Alpha and Beta Analysis: Reference standards and control blanks are measured with every sample set. In 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. In addition long-count backgrounds are done regularly to
characterize the trace background composition.

53 WL Effluent and Environmental Laboratories

5.3.1 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 #8 196 100 92 B6

Counter #9 858 93 257 99.6
Gross Beta

Counter #8 (see note} 197 (112) 77 (99) 92 (38) 62 (100)

Counter #9 858 a7 257 100
Gamma 800 99

Note: The detector for counter #8 was replaced part way through 1938. Figures in brackets are for after the change.

53.2 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 tes!s on weekly and composite
samples from the Outfall and also by laboratory and field blark 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 QA Tesis % Pass
_Gross Alpha, Gross Beta, 53 o1
_Plutonium 13 85
Tritium 87 100
Uranium 164 95
1998 Total 37 95

O

@
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Genera! Notes for Appendix A Data Tables on Following Pages: O
DRL old: Refers to the DRL 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:  Refers to the DRL values in effect prior to 1998 November 1, as per Table 6.10 of reference [8),
based on the most highly exposed group outside the CRL site boundary.

DRL: Refers to the DAL values in effect after 1999 November 1, as per reference [3], based on the
most highly exposed group outside the CRL 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 DRLs, gross alpha is assumed to be Pu-239, except as noted for uranium
fuel fabrication facilities.

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

=< Indicates 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 effiuent
streams/parameters is performed from 1 to 7 times a week.)

Q
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Table A1 -
Release Pomt NRW/NRX REACTOR STACK
! Bildg.fSample Location 108 109 109 1053: 108 109
Radwnuclide lodine-125 131lodine Gross Alpha Gross Beta Tntwum Oxide | Ar-41
WaekiUni gek Bo/week Bog/week By/week Bo/week Week®) Bayweek
1 971231 to 980307 6.72E+06 1.00E+07 <tc  B.63E+02 141E+06 1.48E+12 | 98-Jan-10 5.51E+14
2 980107 10 980114 9.99E+06 7.76E+06 < 1.29E+03 4.54E405 251E+12 | 98-Jan-17 1.87E+14
3 980114 to 980121 9.95E+06 6.00E+06 = 1.32E+03 3.34E+05 | 9.40E+11 98-Jan-24 5.64E+14
4 980121 10 980128 1.65E+07 6.44E+08 = 1.40E+03 3.91E+05 2.34E+12 9B-~Jan-31 5.75E+14
5 980128 to 980204 2.58E+07 9.30E+06 1.60E+03 6.89E+05 1.56E+12 98-Feb-07 5.81E+14
6 980204 to 980211 2.23E+07 5.7BE+06 1.31E+03 2.62E+05 2.00E+12 98-Feb-14 1.82E+14
7 980211 to 980218 1.41E+07 7.33E+06 | = 1.31E+03 4.03E+05 1.61E+12 98-Feb-21 4.69E+14
] 980218 to 980225 2.05€+07 1.09E+07 |<L¢  1.32E+03 6.56E+05 1.36E+12 98-Fub-28 4 96E+14
8 ‘ 980225 to 980304 2.06E+07 1.02E+07 | < 1.45E+03 5.63E+05 1.18E+12 98-Mar-07 2.22E+14
10 960304 to 980311 8 66E+06 1.01E+07 <Lt 1.28E+03 6.4BE+05 1.22E+12 98-Mar-14 3.82E+14
11 980311 to 980318 1.01E+07 317E+07 <Lc 1.24E+03 6 65E+05 2.03E+12 98-Mar-21 3.89E+14
12 9580318 to 980325 1.24E+07 B.45E+06 <Lc  131E+03 2.78E+05 1.16E+12 | 98-Mar-28 2.02E+14
13 980325 to 980401 1.07E+07 BATE+DE < 1.31E+03 9.03E+05 | 3.32E+11 98-Apr-04 4.03E+14
14 980401 to 980408 B.30E+06 9.76E+06 1.33E+03 9.62E+05 7.68E+11 98-Apr-11 4.64E+14
15 980408 to 980415 5.98E+06 B.40E+06 < 8.89E+02 3.93E+05 5.20E+11 88-Apr-18 1.58E+14
16 980415 to 980422 6.57E+06 1.02E+07 1.49E+03 1.28E+06 1.78E+12 88-Apr-25 4.32E+14
17 980422 to 980429 9.56E+06 ABIE+07 1.63E+03 4.72E+05 1.38E+12 98-May-02 4 73E+14
18 980429 10 980506 +.65E+07 J.09E+07 < 1.46E+03 2.01E+06 1.78E+12 98-May-09 2.06E+14
19 950506 to 980513 2.23E+07 1.B4E+07 <lc  B.77E+02 9.77E+05 . 162E+12 98-May-16 3.09E+14
20 980513 10 980520 1.39E+07 2.91E+07 1.61E+03 T.44E+05 1.1BE+12 98-May-23 1 10E+13
21 980520 to 980527 1.26E+07 1.49E+07 < 1.47E+03 4. 55E405 2.29E+12 88-May-30 2BIE+14
22 980527 to 980603 1.92E+07 1.26E+07 <L¢ 1.32E+03 1.33E+06 1.83E+12 98-Jun-06 2 91E+14
23 980603 to 980610 1.06E+07 4.49E+06 e 1.31E+03 2.77E+06 2.55E+12 98-Jun-13 4.02E+14
24 9B0610 to 980617 9.8BE+06 1.15E+07 = 1.34E+03 J21E+06 1.97E+12 98-Jun-20 2 08E+14
25 980617 to 980624 1.B4E+07 9.78E+06 ‘ = 1.63E+03 J.98E+06 2.29E+12 98-Jun-27 4.53E+14
26 980624 to 980701 6 B0E+Q7 B.34E+06 = 1 48E+03 3.17E+06 3.42E+12 98-Jul-04 4.04E+14
27 980701 1o 980708 249E+07 9.26E+06 ‘ £ 1.25E+03 2.30E+06 1.80E+12 | 98-Jul-11 1.57E+14
28 980708 to 980715 2.79E+07 8.31E+06 <lc  1.42E+03 1.79E+06 1.25E+12 98-Jul-18 4.38E+14
29 980715 to 880722 4.07E+07 B.64E+06 | < 1.29E+03 2.12E+06 t.73E+12 | 98-Jui-25 3.79E+14
| 30 980722 to 980729 2.07E+07 9.00E+06 < 1.29E+03 3.54E+06 1.50E+12 98-Aug-01 1.72E+14
| 31 980729 to 980805 4. 41E+07 7.14E+06 <Lc  B.5BE+D2 1.35E+06 1.7BE+12 98-Aug-08 4. 41E+14
@’ 980805 to 980812 3.74E+07 7.36E+06 1.31E+03 2.57E+06 2.00E+12 98-Aug-15 4,15E+14
. 980812 to 980819 2.01E+07 7.30E+06 = 1.45E+03 2.42E+06 1.33E+12 98-Aug-22 1.69E+14
- 580819 to 980826 1.88E+07 9. 11E+08 = 1.47E+03 2.02E+06 141E+12 98-Aug-29 3.67E+14
| 35 980826 10 980902 1.86E+07 B.32E+06 <tc  1.30E+03 4 55E+06 B.40E+11 98-Sep-05 3.82E+14
| 36 | 980902 to 980909 1.47E+07 6.25E+06 = 8.72E+02 2.95E+06 9.65E+11 96-Sep-12 4.62E+14
37 980909 to 980216 1.55E+07 T.91E+06 <le 1.2BE+03 4. M4E+06 3.54E+12 98-Sep-19 B.46E+13
38 980916 to 980923 1.07E+07 6.50E+06 1.8BE+03 1.3BE+06 7.64E+11 98-Sep-26 3.97E+14
39 980023 to 980930 1.18E+07 147E+07 | < 1.29E+03 2.26E+06 2.24E+12 98-Oct-03 3.38E+14
Lhl 980930 to 881007 7.52E+06 340E+07 |<Lc  1.27E+03 3 42E+06 5.57E+11 98-0ct-10 3.T0E+14
41 981007 to 981014 S 40E+06 2.26E+07 |<lc  B.5SE+02 1.82E+06 5.71E+11 98-Oct-17 4.51E+14
42 | 981014 to 981021 9.68E+06 5.94E+07 = 1.57E+03 2.59E+06 1.01E+12 98-Oct-24 4 64E+14
43 | 981021 to 981028 0.75E+06 3.30E+07 < 1.28E+03 1.70E+06 1.09E+12 98-0c1-31 1.81E+14
IL 44 981028 to 981104 5.80E+06 6.10E+07 <lc 1.26E+03 1.40E+06 4.37E+10 98-Nov-07 4 70E+14
45 981104 to 981111 T41E+06 3.26E407 <lc 1.27E+03 1.47E+08 1.51E+12 | 98-Nov-14 2.86E+14
46 58111110 981118 9.01E+08 1.39E+09 < 1.56E+03 2.44E+06 1.36E+12 98-Nov-21 4.75E+14
47 | 851118 10 881125 6.17E+06 7.53E+08 <lc 1.26E+03 2.03E+D6 1.B7E+12 98-Nov-28 1.31E+14
48 981125 to 981202 6.59E+06 2.32E+08 <lc 1.25E+03 1.58E+06 2.54E+12 98-Dec-05 3.86E+14
| 49 581202 1o 981209 5.81E+06 T.55E+07 <L¢ 1.25E+03 1.59E+06 7.75E+11 98-Dec-12 2.67E+14
50 98120810 9812186 3.98E+06 3.60E+07 <bc  1.25E+03 1.81E+06 1.13E+12 98-Dec-15 5.36E+14
51 98121610 981223 6 77E+07 1.97E+07 <Le 1.25E+03 1.61E+08 1.57E+12 98-Dec-26 4.45E+14
| 52 981223 to 981230 6 05E+06 1.16E+07 «<Lc  4.20E+02 5.62E+05 1.94E+11 95-Jan-02 5.20E+14
Sum (Bo/a): 8 72E+08 3.20E+09 6.76E+04 8.70E+07 7.77E+13 1.B5E+16
Average (Bg/week): 1.68E+07 B.16E+07 1.30E+03 1.67E+06 1.49E+12 3.55E+14
Minimum (Bg/week}: 3.98E+06 4.49E+06 4.20E+02 2.62E+05 | 4.37E+10 1.10E+13
Maximum (Ba/week): B.B0E+07 1 .3_95_3-09 1.88E+03 4.55§+06 3.54E+12 | 575E+14
DRL-old: 1.30E+ 11 2 10E+11 3.00E+07 7.80E+11 1.10E+16 9.25E+15
Ave{% DRLold): 1.28E-02 28302 | 4.33803 2.15E-04 1.36E-02 3.84E+00
Max(% DRLold); | 5.23E-02 6.62E-01 6.27E-03 5.83E-04 3.22E-02 6.21E+00
DAL boundary-old: 1.30E+11 2.10E+11 3.60E+10 1.70E+12 1.10E+16 | 3.70E+18
Ave(%DRL boundary-ofd) 1.29E-02 2.93E-02 3.61E-06 9.84E-05 1.36E-02 9.89E-01
Max!%DRLboundary-old) 5.23E-02 6.62E-01 5.22E-06 2.68E-04 3.22E-02 1,55E+00
DAL (Bgvweek) 8.9BE+10 1.36E+11 521E+09 4.34E+11 J.05E+16 1.46E+16
Ave(%DRL) 1.87E-02 4. 53E-02 2.49E-05 3.86E-04 4.90E-03 2.43E+00
Max (%DRL) 7.57E-02 1.02E+00 3.61E-05 1.05E-03 1 16E-02 J.94E+00
1 Stack LLD (Bg/week) 1.26E+03

Note:*) Monitanng week tor Ar-41 begins and ends at mudmight Saturday.

ﬁ: Lower Limit of Detechon. Lc¢ =Critical Level.
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Table A-2
Release Point NRU/NRX REACTOR STACK
Bldg./Sample Location 109 163 163 163 163 163
Radionuclide Carbon-14 Iodine-125 loding-131 Gross Alpha Gross Bela Tritium Oxide
Week\Unit Bo/wesk Ba/week Ba/week Bg/week Ba/week Bg/week
1 971231 10 980107 1.39E+10 5.64E+06 BI7E+06 |< 3.40E+03 4.17E+06 451E+12
2 980107 10 980114 8.29E+09 2.89E+07 B.76E+D6 |« 3.38E+03 1.79E+06 2.52E+12
3 980114 10 980121 1.51E+10 6.63E+06 6.32E+08 |« 3.30E+03 4.39E+05 2.30E+12
4 980121 to0 980128 1.B5E+10 1.33E+07 B.03E+06 |« 3.30E+03 6.26E+05 2.658+12
5 980128 10 980204 1.45E+10 1.33E+07 LI16E+07 |« 2.98E+03 B.69E+05 3.35E+12
[ 980204 to 980211 7.94E+09 2.25E+07 8.07E+06 |« 1.29E+03 3.37E+05 3.07E+12
7 980211 to0 980218 1.28E+10 1.26E+07 7.37€+06 3.99E+03 4.59E+05 2.21E+12
-] 980218 1o 980225 S.HE+09 4.77E+Q7 1178407 |« 3.61E+03 5.89E+05 2.66E+12
9 980225 to 980304 1.02E+10 1.76E+07 7.23E+06 3.70E+03 6.50E+05 242E+12
10 980304 to 980311 6.92E+09 B.77E+06 9.97E+06 |< 3.11E+03 1.16E+06 1.92E+12
1 980311 10 9BO318 1.91E+10 8.26E+06 3.20E407 < 2.99E+03 6.66E+05 4.06E+12
12 980318 to 580325 1.46E+10 7.46E+06 9.29E+08 |< 3.59E+03 5.98E+05 1.60E+12
13 980325 to 980401 B.73E+09 1.14E+07 1.03E+07 |2 3.43E+03 6.61E+05 1.75E+12
14 980401 to 580408 8.74E+09 9.44E+06 1.46E+07 | 3.02E+03 8.53E+05 1.96E+12
15 980408 to 980415 5.89E+09 8.80E+06 113E+07 |« 3.48E+03 6.66E+05 1.39E+12
16 980415 to 980422 1.40E+10 B.07E+06 1.70E+07 |« 3.05E+03 1.01E+06 1.57E+12
17 980422 to 980429 2.17E+10 9.12E+06 415E+07 |« 3.47E+03 B.16E+05 1.93E+12
18 980429 to 980506 1.42E+10 1.95E+07 3.68E+07 |« 3.15E+03 1.78E+06 2.23E+12
19 980506 to 980513 1.23E+10 3. NE+07 1.99E+07 = 2.59E+03 BB1E+05 1.4BE+12
20 980513 10 980520 1.46E+10 1.95E+07 3.94E+07 |« 3.31E+03 9.04E+05 1.64E+12
21 980520 1o 980527 Sample lost 1.57E+07 1.70E+07 | 3.45E+03 6.23E+05 1.28E+12
22 980527 10 980603 1.96E+10 2.B5E+07 1.23E+07 |<bc  3.02E+03 2.08E+06 1.77E+12
23 980603 to 980610 1.57E+10 1.54E+07 6.67E+06 |< 3.02E+03 3.1BE+06 1.91E+12
24 980610 to 980617 1.0BE+10 1.05E+07 1.30E+07 |< 3.20E+03 3.4BE+05 2 4BE+12
25 980617 to 980624 1.E7E+10 217E+Q7 1.00E+07 |< 3.05E+03 2.16E+06 2.00E+12
26 980624 to 980701 3.34E4+10 7.24E+07 9.13E+06 3.64E+03 4.23E+06 2.67E+12
27 980701 to 980708 1.95E+10 3.38E+07 Q.78E+06 |<Lc  2.85E+03 3.24E+06 1.42E+12
28 980708 to 980715 5.30E+09 6.58E+07 8.01E+08 |« 3.40E+03 2.57E+06 1 68E+12
29 980715 to 980722 2A43E+10 5.01E+07 T.BBE+06 {<lc  2.05E+03 3.25E+06 1. 99E+12
30 980722 10 980729 2 36E+10 2.35E+07 9.16E+08 < 3.09E+03 3.57E+06 223E+12
3t S80729 to 980805 9.99E+09 2.02E+07 B.95E+06 |« 3.09E+03 3.18E+06 2.07E+12
32 9B8080S 10 980812 219E+10 7.67E+07 7.49E+06 2.57E+03 2.61E+06 2.44E+12
33 980812 10 980819 1.47E+10 2.32E+07 BITE+06 |« 3.14E+03 4.56E+06 1.97E+12
k| 980819 10 980826 9.42E+09 2.23E+07 1.02E+07 |2 3.18E+03 2.33E+06 2.01E+12
35 980826 to 980902 1.42E+10 2.23E+07 6.34E+06 < 2.99E+03 4.77E+06 1.78E+12
36 980902 to 980909 1.17E+10 1.65E+07 557E+06 |< 2.98E+03 5.96E+06 1.93E+12
37 980909 to 980916 7.03E+09 1.73E+07 871E+06 | 3.22E+03 6.12E+06 1.62E+12
38 980916 10 980923 4,859E+09 1.13E+07 B8.95E+06 | 3.27E+03 3.05E+06 2.01E+12
39 980923 to 980830 1.45E+10 B.88E+06 1.2BE+07 |<Lc  2.52E+03 3.23E+06 1.97E+12
40 980930 to 981007 4. T1E+09 7.23E+06 345E+07 |« 3.35E403 5.10E+06 1.87E+12
41 981007 to 981014 1.45E+10 1.57E+07 2.02E+07 |< 3.23E+03 4.21E+06 1.84E+12
42 981014 10 981021 9.19E+09 1.11E«07 554E+07 |< 2.83E+03 4.42E+06 1.83E+12
43 981021 to 981028 1.68E+10 6.95E+06 2B1E+07 < 3.21E+03 2.35E+06 2.23E+12
44 981028 t0 881104 1.86E+09 9.28E+06 540E+07 )< 3.17E+03 3.04E+05 2.02E+12
45 981104 to 981111 1.35E+10 5.76E+06 2.90E+07 |= 2.91E+03 4.62E+06 2.14E+12
46 98111110 981118 6.44E409 8.8BE+06 1.21E+09 |« 3.4BE+03 1.08E+07 1.88E+12
47 981118 to 881125 9.34E+09 1.02E+07 6.25E+08 |< 3.03E+03 B.37E+06 2.00E+12
48 98112510 981202 3.03E+0% 6.20E+06 24TE+08 |« 2.88E+03 3.76E+08 1.63E+12
49 881202 to 981209 1.14E+10 3.02E+06 6.1BE+07 < 3.15E+03 3.06E+06 1.99E+12
50 981209 to 981216 7.53E+09 3.13E+06 2.98E+07 3.97E+03 3.62E+06 5.30E+12
51 981216 to 981223 1.13E+10 9.44E+06 1.68E+07 |« 2.87€+03 2.84E+06 3.43E+12
52 981223 to 981230 3.01E+09 5.83E+06 1.27E+07  [<Lc  247E+03 2.39E+06 2.71E«12
Sum (Bg/a) 6.42E+11 9.69E+08 2.92E+09 1.63E+05 1.43E+08 1.15E+14
Average (Bgiweek) 1.26E+10 1.86E+07 5.61E+07 3.14E+03 2.74E+06 2.22E+12
Minimum (Bg/waek) 1.86E+03 3.02E+06 5.57E+06 1.29E+03 3.37E+05 1.2BE+12
Maximum (By/week) 3.34E+10 7 67E+07 1.21E+09 3.99E+03 1.08E+07 5.30E+12
DRLoid{Bg/week) 1.70E+14 1.30E+11 2.10E+11 3.00E+07 7.80E+11 1.10E+16
Avel% DRLold): 7.40E-03 1.43E-02 2687E-02 1.05€-02 3.52E-04 2.02E-02
Max[% DRLold): 1.96E-02 5.90E-02 5.76E-01 1.33E-02 1.38E-03 4.82E-02
DAL boundary-old(Ba/week): 1.70E+14 1.30E+11 2.10E+11 3.60E+10 1. 70E+12 1.10E+16
Ave{%DRL boundary-oid) 7.40E-03 1.43E-02 2.67E-02 B8.73€-06 1.61E-04 2.02E-02
Max{%DRL boundary-old) 1.96E-02 5.90E-02 5.76E-01 1.11E-05 6.35E-04 4.82E-02
DRL (Bg/vweek] 1.91E+14 8.98E+10 1.36E+11 5.21E+09 4.34E+11 3 05E+16
Ave(%:DRL) 6.59E-03 2.08E-02 4.13E-02 6.03E-05 6.22E-04 7.28E-03
Max {%.DRL) 1.75E-02 B.54E-02 B8.90E-01 7.66E-05 2 49E-03 1.74E-02
Stack LLD {Bgtweek] 3.11E+03

LLD= Lower Limit of Detection. Lc =Cribcal Level

O
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Table A-3
Reiease Point NRU ROOF VENTS
Bidg./Sample Location 150 Fans 150 Fans and 150 Fans 150 Fans and 150 Fans 150 Fans and
Loops Loops Loops

Radionuchde lodine-125 iodine-131 lodine-125 odine-131 Tntum Oxide Gross Alpha
Weeki\Unit Bo/week Ba/week Bo/week Bo/week Bg/week _ Bg/week
1 971231 10 980107 B.57E+06 1.34E+06 B.57E+06 1.34E+06 1.15E+12 |« 1.22E+02
2 980107 1o 980114 5.01E+06 1.8BE+06 5.01E+08 1.B8E+06 1.326+12 < 1.09E+02
3 980114 10 980121 2.00E+06 1.1BE+06 2.00E+06 1.1BE+06 1.53E+12 < 1.38E+02
4 980121 to 980128 1.79E+06 9.78E+05 1.79E4+06 9.7BE+05 183E+12 |« 9.96E+01
5 980128 10 980204 3.B0E+04 1.80E+06 3.80E+04 1.80E+06 1.57E+12 1.22E+02
6 980204 to 980211 2.62E+06 2.05E+06 2.62E+06 2.05E+06 1.35E+12 < 1.04E+02
7 980211 to 980218 1.5BE+06 1.22E+06 1.58E+06 1.22E+06 1.51E+12 1.23E+02
8 980218 to 980225 1.85E+06 1.12E+06 1.85E+08 1.12E+06 150E+12 |< 1.09E+02
g 980225 to 980304 1.29E+06 8.12E+05 1.29E+06 B.1ZE+05 147E+12 1.42E+02
10 980304 10 980311 7.99E+05 7.37E+05 7.99E+05 7.37E+05 1.55E+12 |« 1.32E+02
11 980311 to 980318 9.85E+05 9.93E+05 9.85E+05 9.93E+05 1.25E+12 1.24E+02
12 980318 to 980325 7.70E+05 9.10E+05 7.70E+05 9.10E+05 1.32E+12 < 1.22E+02
13 980325 to 980401 1.13E+06 8.44E+05 1.13E+06 8.44E+05 1.50E+12  |< 1.03E+02
14 980401 to 580408 7.24E+05 8.90E+05 7.24E+05 B8.90E+05 1.67E+12 1.63E+02
15 980408 10 980415 4.7T4E+05 5.36E+05 4.74E+05 5.36E+05 1.56E+12 |< 1.25E+02
16 980415 to 980422 6.74E+05 6.68E+05 6.74E+05 6.68E+05 1.60E+12 |[< 1.05E+02
17 980422 to 980429 1.03E+06 4.43E+04 1.03E+06 4.43E+04 2.13E+12 1.64E+02
18 980429 to 880506 1.14E+07 6.52E+05 1.14E+07 6.52E+05 220E+12 < 1.11E+02
19 9B0506 to 980513 4.07E+07 8.99E+05 4.07E+07 B8.99E+05 1.96E+12 |<Lc 1.04E+02
20 980513 to 980520 6.52E+08 7.53E+05 6.52E+06 7.53E+05 1.22E+12 1.43E+02
21 980520 10 980527 1.91E+06 2.74E+05 1.91E+06 2.74E+05 1.B1E+12 1.50E+02
22 980527 10 980603 7.96E+06 3.42E+05 7.96E+06 3.42E+05 1.74E+12  |[<Lc  1.04E+02
23 980603 to 980610 2.15E+05 5.27E+05 2.15E+05 5.27E+05 184E+12 < 1.08E+02
24 980610 to 980617 3.88E+04 3.67E+06 3.88E+04 3.67E+D6 1.37E+12 1.45€+02
25 980617 to 980624 3.82E+05 3.76E+07 3.82E+05 3.76E+07 1.71E+12 < 1.05E+02
26 980624 10 980701 1.58E+05 7.03E+06 1.58E+05 7.03E+06 212E+12 < 1.43E+02
27 980701 to 980708 6.08E+04 7.08E+05 6.06E+04 7.0BE+05 1.05E+12 |« 9.81E+01
28 980708 to 880715 9.61E+04 4.26E+05 9.61E+04 4 26E+05 1.60E+12 |< 1.21E+02
29 980715 to 980722 1.33E+05 4.60E+05 1.33E+05 4,60E+05 1.59E+12 1.02E+02
30 980722 10 980729 5.10E+04 6.06E+05 5.10E+04 6.06E+05 1.25E+12 |<le 1.01E+02
] 98G729 to 980805 1.25E+05 7.20E+05 1.25E+05 7.20E+05 T11E+12 |<lc 1.02E+02
32 980805 to 980812 2.45E+05 9.52E+05 2.45E+05 9.52E+05 1.27E+12 |[< 1.03E+02
980812 to 980819 1.85E+05 4.10E+05 1.85E+05 4.10E+05 146E+12 < 1.07E+02
980819 1o 980826 2.97E+05 4.59E+05 2.97E+05 4 59E+05 163E+12 |< 1.04E+02
5 980826 to 980902 1.62E+05 3.82E+05 1.62E+05 3.82E+05 1.26E+12 1.57E+02
36 980902 to 980909 9.65E+04 1.83E+05 9.65E+04 1.83E+05 957E+11 < 1.06E+02
ar 980909 10 980916 1.13E+05 5.59E+05 1.13E+05 5.59E+05 1.27€+12 |< 1.12E+02
38 980916 10 980923 1.32E+05 5.81E+05 1.32E+05 5.B1E+05 1.28E+12 |x 1.02E+02
39 980923 to 980930 1.20E+05 8.52E+05 1.20E+05 B.52E+05 112E+12 = 1.02E+02
40 980930 10 981007 B.11E+04 1.16E+06 8.11E+04 1.16E+06 1.37E+12 |< 1.01E+02
41 881007 to 981014 1.01E+05 8.36E+05 1.01E+05 8.36E+05 1.28E+12 {<ic 1.01E+02
42 981014 to 281021 9.11E+04 1.0BE+06 9.11E+04 1.08E+06 1.09E+12 |< 1.09E+02
43 981021 10 981028 1.52E+05 9.53E+05 1.52E+05 9.53E+05 1.71E+12 |<Lc  1.00E+02
44 981028 10 981104 1.10E+05 B.81E+D5 1.10E+05 B.B1E+05 1.51E+12 |< 9.97E+01
45 981104 10 981111 8.15E+04 9.87E+05 8.15E+04 9.87E+05 1.36E+12 |< 1.20E+02
46 98111110 981118 7.46E+04 5.60E+06 7.46E+04 5.60E+06 1.31E+12 1.05E+02
47 98111810 981125 B8.4BE+04 3.74E+06 B.48E+04 3.TAE+06 1.26E+12 1.00E+02
48 98112510 981202 9.68E+04 4 69E+06 0.6BE+04 4.69E+06 1.38E+12 |« 1.06E+02
49 981202 to 981209 1.2BE+05 1.45E+06 1.2BE+05 1.45E+06 2.03E+12 9.96E+01
50 981209 to 981216 1.07E+05 6.68E+05 1.07E4+05 6.69E+05 1.33E+12 |< 9.84E+01
51 981216 10 981223 1.38E+05 4.96E+05 1.38E+05 4.96E+05 1.01E+12 < 9.87E+01
52 981223 to 981230 1.48E+05 6.78E+05 1.48E+05 6.78E+05 1.14E+12  |<lc  9.94E+01
Sum (Bg/a): 1.04E+08 1.00E+08 1.04E+08 1.00E+08 7.62E+13 5.97E+03
Average (Bg/week) 2.00E+06 1.93E+06 2.00E+06 1.93E+06 1.47E+12 1.15E+02
Minimum {Bg/week): 3.80E+D4 4.43E+04 3.80E+04 4 43E+04 9.57E+11 9.81E+01
Maximum (gg}week): 4.07E+07 3.76E+07 4.075_4-07 3.76E+07 2.20E+12 1.64E+02
DRLold(Ba/week): 1.20E+11 7.00E+10 1.20E+11 7.00E+10 7.80E+13 3.00E+07
Ave{% DRLold): 1.66E-03 2.75E03 1.66E-03 2.75E-03 1.88E+00 3.83E-04
Max{% DRLold): 3.39E-02 5.37€-02 3.39E-02 5.37E-02 2.82E+00 547E-04
DRL boundary-old(Ba/week): 1.10E+16 2.10E+411 1.10E+16 210E+11 1.10E+16 3.60E+10
Ave(%DRL boundary-old) 1.82E-08 9.1BE-04 1.82E-08 9.18E-04 1.33€-02 3.19E-07
Max(%DRLboundary-oid) 3.70E-07 1.79E-02 3.70E-07 1.79E-02 2.00E-02 4.56E-07
DAL (Ba/vweek) 8.98E+10 1.36E+11 8.98E+10 1.36E+11 3.05E+16 5.21E+09
Ave(%DRL) 2.22E-03 1.42E-03 2.22E-03 1.42E-03 4.80E-03 2.21E-06
Max (%DRL) 4.53E-02 2.76E-02 4 53E-02 2.76E-02 7.21E-03 3.15E-06
Stack LLD (Byweek) 1.08E+02

LLD= Lower Limit of Detection. Lc =Critical Level.
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Table A-4
Release Point NRU VENTS CAB. BLDG.107 -- Miscellaneous Mo-99 PRODUCTION
Vents FACILITY (6% Meter Stack)
Bldg./Sample Location 150 Fans and 107 107 206 Stack 208 Stack 206 Stack 206 Stack
Loops
Radonuclide Gross Beta Gross Alpha Gross Beta Noble Gases lodine-131 (Gross Alpha Gross Beta
Waeaek\Unit Bg/week Byiweek Bg/week Bg/week Ba/week Bywesk Bg/iweek
1 971231 to 980107 1.76E+03 1.08E+02 |<blc 1.58E+03 4 84E+12 231E+07 =< 1.45E+02 7.80E+D3
2 980107 to 980114 2.49E+03  j<Lc 1.04E+02 |<Lt 1.42E+03 T42E+12 2.18E+07 |<Lc 2.39E+02 2.91E.04
3 980114 to 980121 1.81E+03 J<lc  1.06E+02 2.94E+03 4.69E+12 243E+07 |« 2.44E+02 4.39E+04
4 980121 10 980128 1.95E+03 |<Lc 1.02E+02 <Lt 1.58E+03 8.64E+12 1.77E+07 4 37E+02 8.92E+04
5 980126 to 980204 2.68E+03 |(<lc 1.05E+02 2.60E+03 1.07E+13 1.79E+07 |« 242E+02 1.60E+04
6 980204 1o 960211 2.15E+03 1.07E+02 1.46E+03 9.13E+12 1.70E+07 |<bc 1.46E+02 2.33E+04
7 980211 10 980218 1.7BE+03 142E+02 |<le 1.34E+03 6.12E+12 2.24E+07 < 3.07E+02 2.91E+04
-] 980218 to 980225 = 2.02E+03 |«Lc 1.07E+02 |<lc 1.2BE+03 9.14E+12 3.62E+07 |= 2 4BE+02 3.84E+04
g 980225 to 980304 < 1.57E+03 |j<tc  1.05E+02 1.B6E+03 1.93E+13 5.38E+07 3.08E+02 3.76E+05
10 980304 to 980311 < 1.24E+03 |«<Lc 1.04E+02 |<ic 1.21E+03 1.97E+13 1.04E+07 < 2 89E+02 2.27E+05
1 980311 10 980318 < 2.ATE+03 1.35E+02 j«le 1.88E+03 1.84E+13 146E+05 |<lc 231E+02 712E+04
12 980318 10 980325 1.73E+03 1.78E+02 1.77E+03 7.79E+12 6.07E+06 |<Lc 2.43E+02 7.13E+04
13 980325 1o 380401 1.49E+03 J<Lc 1.08E+02 1.99E+03 B.66E+12 2.21E+07 |< 2.60E+02 5.22E+04
14 980401 10 980408 < 1.24E+03 J<Lc 1.07E+02 ({«Lc 1.20E+03 9.73E+12 958E+06 |< 2.TBE+02 6.05E+04
15 S80408 to 980415 <Lc 2.09E+03 |<lc 1.07E+02 <lc 2.14E+03 6.72E+12 7.22E+06 |« 1.97E+02 4.15E+04
16 980415 to 960422 1.96E+03 1.45E+02 2.45E+03 9.28E+12 2.31E+07 = 2.48E+02 7.22E+04
17 980422 10 980429 = 1.47E+03 |<lc 1.07E+02 |<lg 1.39E+03 1.02E+13 1.45E+07 |< 2.79E+02 1.71E+05
18 980429 10 980506 5.02E+03 ({«<Lc 1.06E+02 7.79E+03 8.98E+12 J.1E+07 (< 2.44E402 6.50E+04
19 980506 10 880513 < 1.46E+03 1.43E+02 1.90E+03 8.47E+12 2.56E+07 |< 2.29E+02 372E+04
20 980513 to 980520 < 1.54E+03 |«<lLe¢ 1.06E+02 |«<le 1.27E+03 B.02E+12 2.2TE+07 |x 2.44E+02 3.16E+04
21 980520 to 980527 2.01E+03 |<lc 1.06E+D2 [<lc 1.34E+03 2.69E+12 1.02E+07 |=< 2.45E+02 1.89E+04
22 980527 to 980603 2 12E+03 1.79E+02 }j=lc 1.0BE+03 5.83E+12 1.53E+07 |« 262E+02 2.40E+04
23 980603 to 980610 < 1.40E+03 |<lc 1.06E+02 |<Lc 1.23E+03 1.34E+13 1.33E+07 |= 3.10E+02 1.23E+04
24 980610 to 980617 1.49E+04 5.40E+02 8.51E+03 1.00E+13 1.92E+08 |« A 14E+02 4 11E+04
25 980617 to 980624 5.18E403 1.09E+02 |<Lc 2.31E+03 6.93E+12 1.37E+08 J<le 246E+02 7.05E+05
26 980624 to 980701 8.61E+03 |<lLc 1.07E+02 B.40E+03 7.07TE+12 3.80E+07 |« 3.13E+02 1.55E+06
27 980701 to 980708 2 14E+04 <Lt 1.01E+02 3.85E+04 9.56E+12 3.16E+07 {<L¢ 1.B5E+02 5.45E+05
28 980708 to 980715 3.24E+03 |<lc 1.15E+02 J<lo 2.00E+03 4.50E+12 3.63E+07 | 3.34E+02 1.73E+05
29 980715 to 980722 <Lc 1.56E+03 |[<Lc 1.04E+02 |<lLc 1.60E+03 5.76E+12 S.40E+07 2.89E+02 4 63E+05
30 980722 to 980729 1.76E+03 {<lc 1.04E+402 |«<lLc 1.49E+03 7.48E+12 346E+07 |< 2.55E+02 9.31E+05
3 980729 to 980805 < 1.64E+03 {<Lc 1.04E+02 2.51E+03 4.46E+12 3.69E+07 < 1.92E+02 1.75E+06
32 980805 to 580812 < 1.45E+03 (<lc 1.05E+02 1.41E+03 5.88E+12 6.41E+07 2.27E+02 1.91E+06
33 §80812 to 580819 1.87E+03 |<lc 1.06E+02 1.70E+03 7.44E+12 3.22E+07 |< 1.94E+02 1.45E+06
] 980819 to 980826 < 1.46E+03 |<Lc 1.07E+02 4.16E+03 2.B4E+12 B.62E+07 |<lc 2.46E+02 7.50E+05
35 980826 1o 980902 < 1.98E+03 |<Lc 1.05E+02 |<lLc 1.47E+03 5.01E+12 B6.75E+07 3.09E+02 2.64E+05
3 980902 1o 980909 <Lc  1.49E+03 |<Lc 1.05E+02 j<lc 1.53E+03 B.60E+12 AS57E+07 J<Lc  1.93E+02 3126405
k¥ 980908 1o 980916 <lc 2.15E+03 [<ic 1.04E+02 |<lc 2.21E+03 9.35E+12 J.22E+07 | 2.70E+02 3.9BE+05
38 8809186 to 980923 <Le 2.23E+023 |<le 1.05E+02 {<lc 2.28BE+03 B.95E+12 3.00E+07 |< 241E+02 A.56E+05
39 980923 to 980930 <Ll 2.69E+03 1.74E+02 J«<lc 2.7BE+03 6.36E+12 256E+07 |= 2.55E+02 1.95E+05
40 980930 10 981007 < 3.05E+03 |«lLc 1.03E+02 |<Lc 2.71E+03 6.74E+12 1.01E+07 = 2.37E+02 7.83E+05
41 881007 10 881014 < 1.55E+03 l<lc 1.04E+02 |<lLc 1.53E+03 B.19E+12 1.31E+07 |<lc 1.90E+02 4.30E+05
42 981014 10 881021 < 1.80E+03 |<Lc 1.03E+02 1.6BE+03 5.65E+12 1.07E+07 |< 2.06E+D2 2.93E+05
43 981021 to 981028 < 2.92E+03 |<lc 1.03E+02 |[«<ic 2.91E+03 B.09E+12 1.39E+07 |= 2.52E+02 1.00E+06
44 981028 to 981104 547E+03 |«<L¢ 1.02E+02 |<Le 2.65E+03 5.82E+12 1.78E+07 |<lc 2.34E+02 5.20E+05
45 981104 to 981111 < 1.55E+03 (<lc 1.03E+02 |«lc 1.48E+03 6.18E+12 260E+07 = 2 B4E+02 5.34E+07
48 95111110 981118 212E+04 |<lc 1.03E+02 5.66E+03 5.25E+12 244E+07 < 2.84E+02 B.65E+06
47 981118 to 981125 1.88E+04 1.03E+02 |<Lc  2.89E+D3 5.04E+12 1.84E+07 < 2.68E+02 6.73E+05
48 981125t0 981202 4.98E+03 1.70E+02 |«Lc 1.38E+03 411E+12 1.84E+07 |< 2.66E+02 2.72E+05
49 981202 1w 981209 2.25E+03 |<Lc 1.01E+02 |[<blc 1.40E+03 5.90E+12 1.58E+07 |< 2.80E+02 4.21E+05
50 981209 10 981216 4.02E+03 |<Lc  1.01E+02 6.28E+03 4.32E+12 1.04E+07 |2 216E+02 3.77E+05
51 981216 10 981223 <Lc  1.98E+03 1.70E+02 |<tc 2.03E+03 5.09E+12 TE1E+08 3.89E+02 3.92E+05
52 881223 10 881230 <le  1.850E+03 |<le 1.02E+02 |<Le 1.54E+03 1.01E+13 6.27E+06 4.73E+01 8.99E+05
Sum (Bg/a): 1.90E+05 6.38E+03 1.62E+05 4.05E+14 1.57E+09 1.31E+04 7.895E+07
Average (Bg/week): 3.65E+03 1.23E+02 3.11E+03 7.78E+12 3.03E+07 2.52E+02 1.53E+06
Minimum (Bofweek): 1.24E+D3 1.01E+02 1.08E+03 269E+12 1.46E+06 4.73E+01 7.B0E+03
Maximum (Bg/week) 2. 14E+04 5.40E+02 3.85E+04 1.9?§+ 13 1.92E+08 4.37E+02 5.34E+07
DRL oid{Bg/week) 1.60E+09 3.00E+07 1.60E+09 1.60E+15 2.10E+11 3.00E+07 1.20E+11
Ave(% DRLold} 2.28E-04 4.09E-04 1.94E-04 4. 86E-01 1.44E-02 B.39E-04 1.27E-03
Max{% DRLold} 1.34E-03 1.80E-03 2.41E-03 1.23E+00 9.14E-02 1.46E-03 4.45E-02
DRLboundary-old{Bg/week) 1.70E+12 3.60E+10 1.70E+12 4.10E+18 2.10E+11 360E+10 1.70E+12
Avel%DRLboungary-old) 2.15E-07 IMNEO7 1.83E-07 1.90E-02 1.44E-02 6.99E-07 B.99E-05
Max(*DRLboundary-oid) 1.26E-06 1.50E-06 2.26E-06 4 B0E-02 9.14E-02 1.21E-06 J.14E-03
DRL {Bo/Vweek) 4.34E+11 5.21E+08 4.34E+11 7.39E+15 1.36E+11 5.21E+09 4.34E+11
Avel%DRL} 8.41E-07 2.36E-06 716E-07 1.05E-01 2.22E-02 4.83E-06 3.52E-04
Max {%DRAL) 4.93E-D6 1.04E-05 8.87E-06 2.67E-01 141E-01 8.39E-06 1.23E-02
Stack LLD {Bg/week] 1.82E+03 1.05E+02 1.76E+03 2.45E+02

LLD= Lower Limit of Detection. L¢ =Cniticai Level.
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Table A-5 - _
. Release Pont UNIVERSAL GELLS FACILITY LAB. BLDG. 250 TRIT.LAB
VENTS
Bidg/Sample Location 234 Celis 734 Cells 234 Colis 250 250 250 250
Radionuciide todine-131 Gross Aipha Gross Bela Gross Alpha GrossBeta | Tt Oxde Tritom
Elemental
—_ WeeKiUnit Bo/week Bo/week Bo/week Bo/week “Bo/wesk “Bo/week Bo/week
971231 10 980107 341E+05 |c  2.2BE+02 T10E+04 2.09E+03 6.50E+04 T.04E+10|  1.73E+09 |
980107 to 980114 1.49E+05 4.69E+02 775E403 | 9.14E+02 2.63E+04 1.40E+10 2.58E+09
980114 10 980121 4.51E+08 546E+02 |<  6.67E+03 9 11E+02 1.90E+04 1.03E+10 6.44E409
98012110 980728  |<  520E+04 ¢ 361E«02 (< 129E+04 |<  B.3BE+D2 [<lc  1.30E+04 9.56E+09 1.74E+10
980128 to 980204 240E+05 | 3B1E+02 6.39E+03 9.02E+02 1.38E404 160E+10 |  2.27E+10
980204 10 980211 105E+05 |<lc 2.29E+02 432E+03 [<lc B.70E+02 |<lc  1.16E+04 9.80E+09 7.15E410
9802110980218  |<  677E+04 |<  397E+02 [<Lc 473E+03 (< 9BIE+02 (¢ 1.15E+04 1.12E+10 5.54E+09
980218 10 980225 8.03E+04 4,77E+02 5.65E+03 |< 9.68E+02 < 1.17E+04 1.30E+10 3.52E+10
98022510 980304  |<  4.96E+04 |<  4.45E+02 879E+03 |<lc B.64E+02 |cle  1.13E+04 3.67E+09 1.96E+10
980304 10 980311 1.04E+05 |<  369E+02 1.14E+04 1.11E+03 |<Lc  9.92E+03 2.46E+09 5.99E+08
980311 10 960318 2.30E+07 |<  B.57E+02 1.01E+06 1336403 [<Lc  1.55E+04 1.61E+09 4.33E400
980318 to 980325 B.90E+05 |« 4.24E+02 3.69E+04 1166403 |« 1.23E+04 1.75E408 1.13E+09
980325 to 980401 6.59E+05 |<lc 374E+02 1.85E+04 B79E+02 [<lc  1.10E+04 1.98E409 1.20E+10
980401 10 980408 5.38E+05 |<  3.77E+02 1.58E+04 < B8.70E+02 |<lc  9.83E+03 1.01E+09 6.51E+08
980408 to 980415 1.00E+06 3.33E+02 1.83E+04 2.41E+04 2.93E+05 1.14E409 |  2.B4E+09
980415 to 980422 1.77E+05 |« 3.91E+02 8.44E+03 915403 4.51E405 1.6BE+09 1.36E+09
986422 to 980429 7.03E+04 (< 370E+02 s 5.11E+03 1.72E+04 1.50E+06 1,54E409 3.82E+08
98042910 980506  |<  7.11E+04 |&  4.24E+02 [<Lc 6.96E+03 1.13E+03 1.06E+06 1.73E+09 3.24E+08
980506 to 980513 579E+04 < 3.09E+02 5.41E+03 1.57E+04 1.80E+06 2.19E+10 3.18E+00
98051310 980520  |<  4.30E+04 ¢ 307E+02 |¢  4.05E+03 7.53E403 3.96E+05 4.44E+09 1.02E+09
98052010 980527  |<lc 4.67E+04 [c  473E+02 |<  5.61E+03 1.15E+04 6.01E+05 368E+09|  4.926+08
980527 10980603 |« 4.07E+04 | 3.79E+02 8.63E+03 8.84E+03 5.08E+05 1.4BE+09 2.22E+09
980603 to 980610 286E+05 |« 4.54E+02 5.56E403 9.53E+03 6.24E+05 1.20E+10 6.29E+10
980610 to 980617 256E406 |« 4.31Es02 3.74E+04 1.42E+04 6.97E405 1.39E+10|  3.37E+09
980617 to 980624 4.12E+06 |« 3.80E+02 2.05E+04 6.62E+03 2.48E+05 2.57E+10 1.87E+11
980624 to 980701 1.17E+06 [<Lc 3.78E+02 |< 1.08E+04 5.66E+03 1.72E+05 8.57E+10 1.55E+11
980701 to 980708 256E+05 |« 334E+02 |<lc 5.47E+03 346E+03 1.11E+05 | B8.20E+09|  3.44E+09
980708 to 980715 1596405 ¢ 4.056+02 |<lc 7.06E+03 6.23E+03 2.30E+05 1.50E+10 1.30E+10
980715 10 980722 9 48E+04 S.18E+02 |<Lc 5.64E+03 3.78E+03 9.53E+04 1.47E+10 7.74E408
980722 10 980729 < 6.09E+04 |< 4.15E+02 |< 5.31E+03 3.29E+03 5.58E+04 2.17E+11 5.BOE+10
98072010 980805 < 242E+D4 < 4.56E+02 6.16E+03 1.83E+03 6.37E+04 2.95E+10 6.96E+09
98080510 980812  |<  3.37E+D4 [ 262E+02 | 4.77E+03 1.42E+03 3.36E+04 207E+10 9.98E+10
98081210 980819 [<lc 4.27E+04 < 3.10E+02 | 4.50E+03 5.84E403 1.05E+05 1.08E+10 1.61E+11
980819 10 980826 <lc 373E+04 ¢ 3.B7E+02 | 5.24E+03 3.62E+03 9.66E+04 8.56E+09 6.63E+10
98082610 980902  |c  5.23E+04 | A74E+02 |<  5.44E+03 2,35E+03 3.71E+04 1.91E+10 2.8BE+11
980902 10 980909 179E+05 |« 3.58E+02 |<Lc 4.36E+03 3.59E+03 6.21E+04 1.23E+10 1.47E410
98090910 980916 (< 451E«D4 < 391E402 |s  1.14E+04 2.31E+03 2.01E+04 9.68E+09 5.46E+10
980916 to 880923 240E+05 |s  4.52E+02 1.42E+04 1.85E+03 3.88E+04 1.45E+10 1.49E+11
980923 to 980930 1.31E+05 |< 3.48E+02 < 8.39E+03 3.75E+03 B.15E+04 1.72E+10 8.92E+09
980930 to 981007 277E+06 |<Lc  3.64E+02 2.83E+05 8.04E+03 1.63E+05 1.23E+11 1.11E+10
981007 to 981014 2.65E+08 |< J.44E+02 7.23E+04 4.24E4+03 B.28E+04 4.77E+10 145E+11
981014 to 981021 8.37E+05 4.38E+02 1.32E+04 1.10E+03 1.03E+05 1.94E+10 2.24E+10
981021 to 981028 9.48E+05 |<lc 3.63E+02 1.58E404 4.68E+03 1726405 9.20E+10 4B1E+11
981028 to 981104 433E+05 [« 4.13E+02 < 1.29E+04 2.51E+03 1.26E+05 2.98E+10 1.34E+10
981104 10 981111 227E+05 |« 38BE+02 <  7.64E+03 2.28E+03 9.77E+04 3.07E+10 1.43E+10
98111110 981118 1.70E405 |<lc 3.63E+02 |< 1.45E+04 B.54E+02 1.71E+05 2.69E+10 5.32E+10
981118 10 981125 6.00E+04 409E+02 |« 1.04E+04 1.08E+03 3.51E405 2.45E+10 9.42E+10
981125 tc 981202 1.77E+05 |< 4.T5E+02 |< 5.90E+03 B8.42E+02 2.23E+04 3. 71E+10 4.11E+11
981202 10 981209 9.77E+06 |« 3.86E+02 2.87E+05 1.38E+04 2.86E+06 3.67E+10 1.01E+11
981209 to 981216 1.96E+06 3.40E+02 5.65E+04 3.88E+03 5.65E405 219E+10|  4.42E«10
981216 to 981223 6.84E+05 | 4.04E+02 3.48E+04 3.80E+03 4,66E+05 140E+10|  2.34E+09
981223 to 981230 2426405 |<Lc  B.21E+D1 4.37E+03 B.47E+02 1.39E405 1.09E+10 1.36E+09
Sum (Ba/a): B.07E+07 1.99E+04 2.20E+06 2.37E+05 1.49E+07 T.19E+12 2.95E+12
Average (Ba/week}): 1.17E+06 3.82E+02 4.24E+04 4.56E+03 2.87E+05 2.30E+10 5.67E+10
Minimum (Bg/week): 2.42E+04 8.21E+01 4.05E+03 8.3BE+02 9.83E+03 1.01E+09 3.24E+08
Maximum {Bg/week): 2.30E+07 5.46E+02 1.01E+06 2.41E+04 2.B6E+06 2.17E+11 481E+11
DRLold{Bg/week): 7.00E+10 3.00E+07 1.60E+09 3.00E+07 1.60E+09 7B0E+13 7.80E+13
Ave(% DRLold): 1,67E-03 1.27E-03 2.65E-03 1.526-02 1.80E-02 2.94E-02 7.276-02
Max{% DRLoid): 3.29E-02 1.82E-03 6.31E-02 8.03E-02 1.79E01 2.78E-01 6.17E-01
DRLboundary-old{Bg/week): 2.10E+11 3.60E+10 1.70E+12 3.60E+10 1.70E+12 1.10E+16 1.10E+16
Ave(%DRLboundary-old) 5.55E-04 1.06E-06 2.49E-06 1.27E05 1.69E-05 2.09E-04 5.15E-04
Max|%DRLboundary-old) 1.10E-02 1.52E-06 5.94E-05 6.69E-05 1.68E-04 1.97E-03 437603
. DRL (Bg/week) 1.36E+11 521E+09 4.34E+11 5.21E+09 2.34E+11 3.05E+16 143E+18
Ave(%DRL} 8.58E-04 7.33E-06 9.77E-06 B8.76E-05 6.62E-05 7.53E-05 3.96E-06
Max (%:DRL) 1.69E-02 1.05E-05 2,33E-04 4,63E-04 6.59E-04 7.11E-04 3.36E-05
Stack LLD (Bg/week) 371E+02 3.71E+02 7.73E+03 9.02E+02 1.18E+04

LLD= Lower Limit of Delection. Le =Critical Level.
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Table A-6
Release Point FUELS AND MATERIALS CELLS D20 UPGRADING RFFL -
FACILITY PLANT
Bldg./Sampie Location 375 ars 375 210 ars 375
Radionuchde lodine-131 Gross Alpha Gross Beta Tntrum Oxide Gross Alpha Gross Beta
WeekiUnit Bo/week Bo/waek Bo/wesk Bo/week Bo/week Ba/week
1 971231 10 980107 1.23E+05 |<lLc 1.2BE+02 j<lLc 1.84E+03 2.65E+11 <Le 1.238+02 |<Lc 1.86E+03
2 980107 to 980114 4 07E+04 ({<lc 1.28E+02 |<L¢ 1.74E+03 4 16E+11 <Lc 1.23E+02 |<lc 1.67E+D3
3 980114 to 980121 1.91E+05 |[< 1.30E+02 1.82E+03 550E+11  [<Lc 1.256+402 [<Lc¢ 1.53E+03
4 980121 to 980128 B.O00E+04 < 1.41E+02 |<lc 1.94E+03 1.07E+12  |<Lc 1.20E+02 |«Lc 1.86E+03
5 980128 to 580204 1.60E+05 |<Lc 1.29E+02 |«Lc 1.96E+03 518E+11 elc 1.24E+02 |[< 2.19E+03
& 980204 to 980211 BBIE+D4 |« 1.63E+02 2.0BE+03 7 D0E+11 <Lc 1.25E402 {<Lc 1.66E+03
7 980211 1o 980218 J40E+04 |<Lc 1.29E+02 |<Lc 1.64E+03 841E+11 =< 1.52E+02 l«<Lc 1.58E+03
8 980218 to 980225 <lc  Z217E+04  |«<lc 1.31E+02 |< 2A1E+03 TOBE+11 <Le 1.26E+02 J<lc 1.51E+03
9 980225 to 980304 3.69E+04 {<lc 1.29E+02 1.B6E+03 815E+11 = 1.25E+02 |<Lc 1.62E+03
10 980304 to 580311 <lc  2.33E+04 < 1.83E+02 f<lLc 1.4BE+03 1.74E+12 {<Lo¢ 1.23E+02 |«lc 1.42E+03
11 980311 to 980318 5.35E+04 |<lc 1.23E+02 Jelc 2.31E+03 1.53E+12 {<Lc 1.19E+02 |<Le 2 22E+03
12 980318 to 980325 ATIEHOT  |<le 1.30E+02 1.99E+04 1.36E+12 |<lc 1.25E+02 5.95E+03
13 980325 to 980401 1.59E+05 (< 1.38E+02 3.58E+03 1.35E+12 |«<Le¢ 1.25E+02 f«lc 1.58E+03
14 980401 to 580408 6.58E+04 |«<lo 1.31E+02 1.69E+03 1.59E+12 |«<lLc 1.26E+02 2.05E+03
15 980408 to 980415 <be  244E+04  |<lc 1.31E+02 J<lc  2.62E+03 1.40E+12 |<lLc 1.26E+02 |«<lL¢ 2.52E+03
16 980415 to 980422 1.B7E+04 1.69E+02 («Lc 1.67E+03 1.41E+12  }j<le 1.27E+02 |«<lc 1.61E+03
17 980422 to 980429 <be  2.4BE+04 |< 1.31E+02 1.72E+03 9.58E+11 <\c 1.26E+02 |<lc 1.63E+03
18 980429 to 980506 <L 2.26E+04 |<lc 1.30E+02 9.94E+03 9.74E+11 <Lc 1.25E+02 513E+03
19 980506 to 980513 <Le  2.20E+04 1.67E+02 |{< 1.53E+03 1.18E+12 |<Le 1.25E+02 |<lc 1.46E+03
20 980513 10 980520 <lc  220E+04 |< 147E+02 |<Lc  1.55E+03 5.96E+11 1.26E+02 < 1.59E+03
21 980520 10 980527 <Lc  239E+04 |<Lc 1.30E+02  |<Lc 1.64E+03 8.52E+11 < 1.82E+02 |[<l¢ 1.58E+03
22 980527 10 980603 2.00E+04 1.32E+02 2.19E+03 1.65E+12 |«<Lc 1.26E+02 |<lc 1.27E+03
23 980603 10 980610 <Le  2.05E+04 |<lLc 1.30E+02 4.55E+03 2.39E+12  |<Lc 1.25E+02 1.50E+03
24 980610 10 980617 J20E+04 <Lt 1.32E+02 1.3BE+04 1.50E+12 |<Lc¢ 1.27E+02 767E+03
25 980617 10 980624 2.65E+04 (<L 1.31E+02 |<lc  2.B3E+03 245E+12 |«<Lc 1.28E402 4.24E+03
26 980624 o 980701 <lLc 1.97E+04 |<le 1.32E+02 3.68E+03 1.53E+12  |«<lLc¢ 1.26E+02 J«lc 2.50E+03
27 980701 10 980708 2.76E+04 |<lc 1.23E+02 S5 TE+03 2.16E+12 1.18E+02 547E+03
28 9BO708 to 980715 2.88E+05 |« 1.50E+02 5.1BE+03 1.39E+12 |«lc 1.35E+02 |= 311E+03
28 980715 1o 980722 311E+04 |<lc 1.2BE+02 |<Lc 1.96E+03 1.02E+12 |<lc 1.23E+02 |<Lc 1.88E+03
30 980722 to 980729 <Le 1.74E+04 |< 1.52E+02 |« 1.84E+03 1.25E+12 |<le¢ 1.22E+02 |<Lc 1.75E+03
N 980729 1o 980805 4.57E+04  |<lc 1.28E+02 |<Lc 1.73E+03 1.20E+12 1.51E+02 |<Lc 1.66E+03
32 9B0B0S to 980812 267E+04 < 1.29E+02 2.12E+03 1.23E+12 J<be 1.24E+02 |<Lc 1.63E+03
33 980812 to 980819 <L¢ 1.53E+04 1.98E+02 |« 1.B6E+03 1.39E+12 |«lc 1.24E+02 |<Lc 1.85E+03
M 9B0819 to 980826 k| 2.50E+05 |< 1.32E+02 |<lLc 1.7BE+03 1.01E+12  |<lLc¢ 1.26E+02 |<Lc 1.71E+03
a5 HB0B26 to 9B0OOO2 | 1.7T4E+08 {<lc 1.29E+02 T21E+03 1.54E+12  |<l¢ 1.24E+402 |«Lc 1.73E+03
36 980902 to 980909 *) 4.08E+09 |< 1.37E+02 1.87E+05 5.58E+11 <le 1.24E+02 |<Lc 1.BOE+03
37 SB0900O to 080916 e | 200E+08 J<lc 1.27E+02 1.24E+05 6.87E+11 <lL¢ 1.22E+02 |<Lc 2.60E+03
38 980916 to 980923 * 4.94E+07  |<Lc 1.29E+02 2.51E+04 5.25E+11 1.24E+02  |<Lc 2.63E+03
39 SB0923 to 880930 2 243E+07 |<lc 1.27E+02 2.B2E+04 4.BOE+11 < 1.23E+02 |«<Lc 3.25E+03
a0 980930 10 981007 ke | 337E+06 |<Lc 1.26E+02 1.44E+04 3.15E+11 <Le 1.21E+02  |<L¢ 3 18E+03
41 981007 to 981014 1.88E+05 < 1.97E+02 3.45E+03 J.14E+11 <lLc 1.22E+02  J<lc 1.80E+03
42 981014 10 981021 2.1BE+05 ({<Lc 1.27E+02  |<lc 1.77E+03 2.68E+11 <lc 1.22E+02 i«<lc 1. 70E+03
a3 981021 10 981028 54BE+05 |«<Lc 1.26E+02 |<Lc  3.57E+03 4.16E+11 <le 1.21E+02  [<l¢ 3 43E+03
44 981028 to 881104 5.31E+06 1.34E+02 |<Lc  3.24E+03 2.58E+11 < 1.21E+02 < 3. 56E+03
45 981104 10 381111 3B4E407 | 1.42E+02 4.74E+03 2.14E+11% <Lc 1.21E+02 j<Lc 1.74E+03
46 88111110 981118 1316407 el  1.26E+402 |< 3.41E+03 292E+1t  |<Lec 1.21E+02 < 3,33E+03
47 981118 to 981125 AB4E+06  |<lc 1.25E+02 jelc  3.54E+03 J13E+11 |eLe 1.20E+02 |<lc 3.40E+03
48 981125 to 981202 168E+06 |<Lt 1.24E+02 2.59E+03 2.99E+11 <Lc 1.20E+02 |<lc 1.62E+03
49 981202 10 981209 9.04E+05 1.59E+02 2.25E+03 2.44E+11 |2 1.20E+02  |<lc 1.65E+03
50 981209 to 881216 270E+05 |< 1.24E+02 6.32E+03 2.06E+11 <Le 1.19E+02 |« 4.27E+03
51 981216 to 981223 1.41E+05 |<Lc 1.24E+02 |<L¢ 2.49E+03 1.82E+11 |2 146E+02 J<lc 2.39E+03
52 981223 1 981230 < 6.82E+04 |<Lo 1.25E+02 < 1.91E+03 1.40E+11 <Le 1.20E+02  |<lc 1.81E+03
Sum (Ba/a): B.00E+09 7.13E+03 541E+05 4.79E+13 6 56E+03 1.26E+05
Average (Bg/week): 1.54E+08 1.37E+02 1.04E+04 9.22E+11 1.26E+02 2 43E+03
Minimum (Bg/week): 1.53E+04 1.23E+02 1.4BE+03 1.40E+11 1.19E+02 1.27E+03
Maximym (Ba/week): 4.08E+09 1.98E+02 1.87E+05 2.45E+12 1.82E+02 7.67E+03
DRLold(Bg/week). 7.00E+10 3.00E+07 1.60E+09 7.80E+13 3.00E+07 1.60E+09
Ave(% DRLold) 2.20E-01 4.57E-04 6.51E-04 1.18E+00 4.21E-04 1.52E-04
Max(% DRLold): B.B3E+00 6.60E-04 1.17E-02 3.14E+00 6.07E-04 4.79E-04
DRLboundary-old{Bg/week!: 2.10E+11 3.60E+10 1.70E+12 1.10E+16 3.60E+10 1.70E+12
Ave(%DRLboundary-old} 7.32E-02 AB1E-O7 6.12E-07 B8.38E-03 351E-07 1.43E-07
Maxi®DRLboundary-old} 1.94E+00 5.50E-07 1.10E-05 2.23E-02 5.06E-07 4.51E-07
ORL {Ba/vweek) 1.36E+11 5.21E+09 4.34E+11 3.05E+16 5.21E409 4.34E+11
Avel%DAL) 1.13E-1 2.63E-06 2.40E-06 3.02E-03 242E-06 5.58E-07
Max (T.DRL) 3.00E+00 3.80E-06 4.31E-05 8.03E-03 349E-06 1.77E-06
Stack LLD (Bg/week) 2.54E+04 1.34E+Q2 2.37E+03 1.26E+02 2.10E+03
*i Includes accidental release trom Cells 10811, semi-quantitative estimanons trom operational. il
control monitonng O

LLD= Lower Lwmit of Detecuon. Le =Critcal Level.
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CRL Air Effluent Monitoring Data for 1998
Table A-7
Retease Point NUCLEAR FUEL FABRICATION
— LABORATORIES
Bidg./Sample Location 405 LEU 405 LEU 429B HEU 4298 HEU
Hadionuchde Gross Alpha Gross Beta Gross Alpha Gross Beta
WeekiUnit Bg/week Bo/week Bg/week Bg/week
1 971‘2'5 10 980107 <Lc 1.94E+02 2.93E+03 |<lc 1.47E+01 <Lc 2.22E+02
2 980107 to 980114 <Lc 1.93E+02 2.63E+03 1.48E+01 <L¢  1.89E+02
3 980114 1o 980121 <lc 1.97E+02 2.40E+03 1.51E+01 <Lc  1.82E+02
4 980121 to 980128 <L¢ 1.89E+02 2.93E+03 1.45E+01 2.53E+02
5 980128 1o 980204 <Lc 1.95E402 2.96E+03 |<lc 1.48E+01 |<lc 2.24E+02
6 980204 o0 880211 <ilc 1.96E+02 261E+03 |<Lc 1.49E+01 <Lc  1.98BE+02
7 980211 10 980218 <Lc 1.95E+02 2.48E+03 |<lc 1.48E+01 clc  1.B9E+02
8 980218 ic 880225 <L¢ 1.98E+02 237E+03  |<lc 1.50E+01 <Lc  1.80E+02
9 880225 1o 980304 <Lc 1.95E402 2.55E+03 |<lc 1.48E+01 |<lc  1.94E+02
10 980304 to 980211 <Lc 1.93E+02 2.24E403 |<lLc 1.47E+01 <tc 1.70E+02
1 980311 to 980318 3.13E402 3.49E+03 {<Lc  142E+01 |[<lLc 2.65E+02
12 980318 to 980325 <Lc 1.97E+02 2.42E+03 2.01E+01 2.06E+02
13 980325 (0 980401 <Lc 1.96E+02 249E+03 |<lc 1.49E+01 <Lc  1.89E+02
14 980401 to 980408 <L¢ 1.98E+02 2.22E+03 |<Lc 1.50E+01 <ilc  1.68E+02
15 980408 to 980415 <Lc 1.99E+02 3.97E+03 |<Lc 1.51E+01 |<lc  3.01E+02
16 980415 to 980422 «L¢ 2.00E+02 2.53E+03 J<tc  1851E+07  J<lc  1.92E+02
17 980422 to 980429 <L¢ 1.98E+02 2.57E+03 1.52E+01 <Lc  1.95E+02
18 980429 to 980506 <Le 1.96E+02 3.65E+03 |«<lc 1.49E+01 4.98E+02
19 980506 10 980513 <ke 1.97E+02 2.30E+03 |<Lc 1.50E+01 <lc  1.74E+02
20 980513 to 980520 <Lc 1.96E+02 2.35E+03 |<Lc 1.49E+01 <Lc  1.7BE+02
21 980520 to 880527 <Le 1.97E+02 2.48E+03 |<Lc 1.50E+01 <Lc  1.8BE+02
22 980527 1o 980603 2.66E+02 2.00E+03 |<Lc 1.50E+01 6.15E+02
23 980603 to 980610 <Lc 1.97E+02 2.29E+03 |<Lc 1.50E+01 |<le  1.74E+02
24 980610 to 980617 <lL¢c 2.00E+02 4.74E403 j<le 1.51E+01 3.96E+02
25 980617 to 580624 <Lt 1.99E+02 4.28E+03 |«Lc 1.51E+01 3.63E+02
26 980624 to 980701 <le 1.99E+02 3.93E+03 |<Lc 1.51E+01 <Lc  2.98E+02
27 980701 to 880708 <Lc 1.B6E+02 3.95E+03 |<lc 141E+01  |<lc  2.70E+02
28 980708 to 980715 <Lc 2.12E+02 A71E+03 |<Lc 1.61E+01 <Lc  2.81E+02
29 980715 10 980722 <lc 1.93E+02 2.96E+08 14BE+01 |<lc  2.25E+02
30 980722 to 980729 <Le 1.92E+02 2.76E+03 148E+01  |<Lc  2.10E+02
31 980729 to 980805 <Lc 1.93E+02 261E+03  |<lc 147E+0t |<l¢  1.98E+02
980805 to 980812 <lc 1.95E+02 257E+03 |<Lc 1.48E+01 <lc 1.95E+02
980812 to 980819 <lc 1.96E+02 245E+03 |<lc 1.48E+01 <Lc 1.86E+02
34 980819 to 980826 <Lc 1.98E+02 2.96E+03 |<lLc 1.50E+01 <Le  2.05E+02
35 980826 to 980902 <Le 1.85E+02 272E+03 |<lLc 1.4BE+01 <Lc  2.06E+02
36 980902 to 980909 <Lc 1.95E+02 2B4E+03 |<Lc  1.48E+01 |<Lc 2.15E+02
37 980909 to 980916 <lc 1.92E+02 4.09E+03 |<Lc 1.46E+01 <Lc  3.10E+02
a8 980816 10 980923 <Le 1.84E+02 423E+03 |<lLe 1.47E+D <Lc  3.21E+02
39 980923 to 980930 <L¢ 1.92E+02 S512E+03 |<Lc¢  146E+01 |<Lc  3.89E+02
40 980930 to 981007 <Le 1.91E+02 S5.01E+03 |{<lc 1.45E401 <Lc  3.80E+02
41 981007 t0 981014 <Lc 1.92E+02 6.3BE+03 |<lc 1.46E+01 <Lc 2.15E+02
42 981014 1o 981021 1.84E+02 26BE+03 |<lc 1.45E+01 <Lc  2.03E+02
43 9881021 10 981028 <lc 1.91E4+02 5.40E4+03 j<Lc 1.45E+01 <Lc  4.10E+02
44 981028 10 981104 <Lc 1.89E+02 5.80E+03 |<Lc 1.43E+01 <Lc  3.72E+02
45 981104 10 981111 <le 1.90E+0Q2 274E+03 |<lc  1.44E+01 |<ic 2.08E+02
46 98111110 981118 <Lt 1.91E+02 5.04E4+03 |<Lc 1.45E+01 5.21E+02
a7 98111810 981125 <lc 1.88E+02 B.35E+03 |<bc  1.43E+01 |<Lc  4.06E+02
48 981125t0 981202 <lLc 1.88E+02 2.56E+03 |<Lc 1.43E+01 <Lc  1.84E+02
49 981202 to 981208 <Lc 1.BBE+02 259E+03 |<Lc 1.42E+01 <Lc  1.97E+C2
50 98120910 981216 <Lc 1.87E+02 421E+03 (<bc  1.42E+01 1.02E+03
5 981216 to 981223 2.52E+02 3.77E+03 j<btc  1.42E+01 |<lc 2.86E+02
52 981223 to 981230 <L¢ 1.89E+02 2.85E+03 |<lc 1.43E+01 |<L¢ 2.16E+02
Sum (Bg/a): 1.04E+04 1.71E+05 7.72E+02 1.43E+04
Average (Bo/week}): 1.99E+02 3.29E+03 1.43E+01 2.74E+02
Minimum (Bg/week): 1.86E+02 2.00E+03 1.41E+01 1.68E+02
Maximum (Ba/week): 3.13E+02 6.38E+02 2.01E+01 1.02E+03
DRLold(Bg/week): 3.00E+07 1.60E+09 3.00E+07 1.60E+09
Ave(% DRLold): 6.64E-04 2.06E-04 ' 4.95E-05 1.71E-05
Max(% DRLold): 1.04E-03 3.99E-04 6.70E-05 6.38E-05
DRLboundary-old(Ba/week): 3.60E+10 1.70E+12 1.70E+11 1.70E+12
Ave(%DRLboundary-old) 5.53E07 1.94E07 B.74E-09 1.61E-08
Max{%DRLboundary-oki} B.69E-07 3.75E-07 1.18E-08 6.00E-08
DRL (Ba/Vweek) 1.93E+10 4.34E+11 1.93E+10 4.34E+11
Ave(%DRL) 1.03E-06 7.58E-07 7.69E-08 6.31E-08
Max (%DRL} 1.62E-06 1.47E-06 1.04E-07 2.35E-07
Stack LLD (Bg/week) 1.94E+02 1.47E+01 2.36E+02

w Lower Limit of Detection. Lc =Critical Level.

‘u: For companson with DRLs , gross aipha from NFFF (Buldings 405 and 459) are assumed to be U-234,
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Appendix A
CRL Air Effluent Monitoring Data for 1998
Table A-8
Relsase Point DECONTAMINATION CENTRE
Bldg./Sample Location 468 468 468 468 468
Radwnuclide loding-125 lodine-131 Gross Alpha Gross Beta Tritum Oxide
Week\Unit Bo/week Bo/week Ba/week Bg/week Bo/week
1 971231 1o 980107 <Lt 2B2E+03 [<Lc 6.24E+03 <Lt 4.19E+01 [<lc 6.32E+02 4.04E+07
2 980107 to 980114 1.17E+04 BA5E+05 |<lc 4.16E+01 |<lc 5.67E+02 4.42E+08
3 980114 to 980121 <Lc  5.67E+Q3 9.83E+05 4.29E+01 251E+03 1.15E+09
4 980121 to 980128 <lc  TI4E+03 2.22E+06 5.48E+01 2 DBE+03 5.72E+07
5 980128 to 980204 <lc  4.57E+03 7.10E+05 4.25E+01 165E+03 1.19E+09
6 880204 to 980211 <lc  262E+03 B57E+04 {<lc  4.23E+01 |<lc 563E+02 1.55E+08
7 980211 to 980218 <Lc  3.03E+03 1.45E+05 4.26E+01 |<lc  5.36E+02 2.15E409
8 980218 1o 980225 <lc  302E+D3 $.70E+04 B.E1E+01 1.34E+03 6.B5E+08
9 980225 to 980304 5.51E+03 1.20E+06 |<ic 4.21E+Q7 |<lc S5.51E+02 2.46E+07
10 980304 to 980311 <Le  3.04E+03 298E+05 |Jelc  4.18E+01 |etc  4.83E+02 1.88E+09
11 980311 to 980318 5.96E+03 9.38E+05 4 0TE+D14 1.32E+03 1.44E+09
12 980318 10 980325 «<Le  3.3BE+D3 657E+04 Je<lc  4.24E+0% 1.56E+03 8.93E+10
13 980325 to 980401 <Le  2.62E+D3 1.44E+05 (<Lc 4.24E+01 8.18E+02 5. 7TE+10
14 980401 to 980408 <lc  2.14E+03 13E+04  [<lc  4.27E+01 |[<Lc 4.79E+02 9 B7E+09
15 980408 10 980415 <l¢  3.02E+03 6.36E+04 J<lc 4.29E+0  |<Lc B.57E+02 1.31E+09
16 980415 to 580422 1.02E4+05 7.51E+03 Jlele 4.31E+01 |<lc 5.46E+02 2.M1E+09
17 980422 1o 980429 2.36E+04 24TE+04  [<lc  4.28E+01 5.61E+02 1.73E+10
18 880429 to 980506 362E+04 [<lc 694E+03 |<l¢ 4.24E+01 2.75E+03 2.44E+09
19 980506 1o 980513 1.47E+04 1.33E+405 {<bc  4,26E+ 6.38E+0D2 2.36E+08
20 980513 to 980520 1.11E+04 5.26E+04 (<lc  4.24E+01 7.22E+02 1.39E+08
2 980520 to 980527 <lc  4.28E+03 2.06E+04 |<bc 4.26E+01 |<lc 5.36E+02 S.B7E+07
22 980527 to 980603 <Lc  3.71E+03 1.75E+05 4.32E+01 2.23E+03 1.23E+09
23 980603 to 980610 2.23E+03 |[<Lc 437E+03 |<Lc 42BE+01 |<bc 4.94E+02 5.61E+07
24 980610 to 980617 9.10E+03 S47E+04 7.23E+01 |<lc  1.02E+03 4.25E408
25 8980617 10 980624 <lc 7.B7E+03 1.73E+06 |<Lc  4.29E+01 1.40E+03 7.65E+09
26 980624 to 980701 2.B2E+03 530E+04 |<lc 4.30E+01 |<lc B.4BE+02 4.27E+08
27 880701 to 980708 «Le  262E+03 3.0E+04  |<ke 4.02E+D1 2.42E+03 2.90E+08
28 980708 to 980715 <Lt  3.04E+03 1.89E+04 9.22E+01 1.56E+03 3.42E+08
29 980715 to 980722 <bic  3.02E+03 7.51E+403 j<lc 4.17E+01 |J<lc 6.39E+02 4 40E+08
30 980722 10 980729 «<L¢  3.02E+03 751E+03 |<lc  4.15E+01 7.56E+02 2 I6E+08
N 9B0729 to 8980805 3.13E+03 4.12E+03 7.00E+01 7.44E+02 2.59E4+07
32 980805 to 980L12 S67E+03 J«<iLc 6.B5E+03 |<lc 4.22E+D1 J<lc S5.55E+02 9.93E+06
33 980812 to BB0819 <lc  2.14E+03 1.88E+03 {<lc  4.22E+01 1.32E+03 B.43E+08
34 580819 1o 980826 <Lc  2.62E+03 5.67E+03 5.76E+01 7.68E+02 4.82E+07
35 980826 10 B80502 5. T1E+04 2.06E+07 9.89E+01 2.39E+03 1.05E+08
36 980902 to 980809 5.59E+03 7.55E+05 [<lc 4.21E+01 1.12E+03 3.25E+07
37 980909 to 98096 <Lc  3.39E+03 1.58E+05 |<lc 4.15E+01 |<tec BB2E+02 B.26E+0B
38 980916 10 980923 7 47E+03 1.98E+06 |<Le 4.20E+01 |<lc  9.13E+02 B.39E+07
as 880923 to 980930 <Le  5.22E+03 1.32E+05 ({<l¢ 4156401 J<lc  1.11E+03 5.24E+08
40 980930 to 981007 3.26E+03 9.79E+04 {<Lc  4.12E+01 1.96E+03 2.94E4+08
41 981007 to 981014 9 22E+02 3.95E+04 <Lt  4.15E+01 B.55E+02 2.43E+09
42 981014 to 981021 <Lc  2.13E+03 3.23E+04 8.32E+01 6.7T1E+02 1.28E+09
43 981021 to 981028 <Lc  373E+03 2.33E+05 5.53E+01 |<Lc¢ 1.17E+03 2.45E+08
a4 981028 to 931104 cl¢  J0ZE+D3 3.37E+04 413E+01 |<lc 1.06E+03 7.58E+07
45 981104 10 981111 1.71E+03 543E+04 {<L¢  4.11E+01 7.81E+D2 1.49E+09
46 88111110 981118 1.31E+D4 2.26E+06 |<lc  4.11E+D1 1.81E+03 4.58E+09
a7 §61118 10 981125 <L¢ 2.63E+03 1.53E+05 l<lc  4.07E+01 2.20E+03 1.14E+09
48 98112510 981202 <Le  5.51E+03 1.37E+06 |J<Lc 4.06E+01 1.70E+03 5.93E+08
439 881202 to 981209 8.12E+03 1.94E+06 6.80E+01 2.59E+03 735E+07
50 S81209 10 881216 <le  5.26E+03 1.00E+06 |j<tc  4.03E+01 2.25E+03 5.13E+09
51 §81216 10 981223 3.46E+03 1.33E+05 409E+0% |<lc B.13E+02 5.86E+07
52 $81223 1o 981230 <lLe 1.51E+03 2.26E+04 |<lc  4.08E+01 |<lc 6.15E+02 6.89E+07
Sum (Bg/a): 4.42E4+05 4.10E+07 2.50E+03 B.12E+04 2.26E+11
Average {Ba/week): B.50E+03 7.88E+05 4.8tE+0 1.18E+03 4.34E+09
Minimum (Bg/week); 9.22E+02 1.88E+03 4.02E+01 4.79E+02 9.93E+06
Maximum [Bg/week): 1.02E+05 2.08E+07 9.B9E+01 2.75E+03 8.93E+10
DRLold{Bg/week): 1.20E+11 7.00E+10 3.00E+07 1.60E+09 7.BOE+13
Ave(% DRLoid): 7.08E-06 1.13E-03 1.6QE-D4 7.36E-05 5.56E-03
Max(% DRLolg): 8.50E-05 2.94E-02 3.30E-04 1.72E-04 1.14E-01
DRLboundary-old{Bg/weak): 1.30E+11 2.10E+11 3.60E+10 1.70E+12 1.10E+16
Ave["DRLboundary-old) 6.54E-05 3.75E-04 1.34E-07 6.93E-08 3.94E-05
Max(%:DRLboundary-old) 7.85E-05 9.81E-03 2.75E-07 1.62E-07 B.12E-04
DRL {Bg/vweek) B8.98E+10 1.36E+11 5.21E+09 434E+11 A0SE+16
Ave(%DRL) 947E-06 5.80E-04 9.22E-07 2TEQ? 1.42E-05
Max (%:DRL) 1 14E-04 1.51E-02 1.90E-06 6.34E-07 2.93E-04
Stack LLD (Bg/week) A62E+03 6.10E+03 4.19E+01 7 BBE+02

LLD= Lower Limit of Detection. Lc =Cntical Level.
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Table A-9
Q Release Point WASTE TREATMENT CENTRE FILTER TESTING &
EFFLUENT MONITORING
e By L LABORATORIES
Bldg/Sample Location 570 570 570 570 430 430 430
Radwonuclige loding-131 Gross Alpha _Gross Beta Trtum Oxide lodine-131 Gross Alpha Gross Beta
WeaekiUn:t Bg/week Bg/week Bao/week week eek eek Ba/week
1 971231 to 980107 1418404 |<lc 5.18E+01 2.90E+03 2.99E+07 6.56E+05 |<Lc 3.94E+01 3.79E+03
2 980107 1o 980114 <Lc 549E+03 |<Lc 5.14E+01 1.29E403 4.23E+07 376E+04 |<Lc 3.92E+01 |<lc 5.33E+02
3 980114 to 980121 <L¢ 7.66E+03 1.05E+02 2.20E+03 B8 42E+06 3.53E+04 5.37E+01 1.11E+03
4 980121 to 980128 <Lc  8.72E+03 5.09E+01 1.64E+03 5.79E+07 1.26E+04 |<Lc 3.83E+01 |<lc 5.94E+02
5 980128 to 980204 2.3E+04 6.98E+01 9.87E+02 6.96E+07 4.57E+04 9.27E+01 |<Lc 6.01E+02
6 980204 to 980211 1.38E+04 |<lc 5.23E+01 2.08E+03 4 TOE+07 1.58E+04 |<lc 3.98E+01 1.24E+03
7 980211 to 980218 256E+04 |<Lc  5.20E+01 7.89E+02 1.32E+08 5.30E+03 7.97E+01 |<Lc 5.04E+02
3 980218 to 980225 9.32E+03 535E+01 1.21E+03 9 76E+07 284E+04 |<lc 4.02E+01 9.19E+02
k] 980225 10 980304 9.27E+03 |<lc  5.20E+01 3.18E+03 1.41E+08 9.21E+06 |<Lc 3.96E+01 2.56E+04
10 980304 to 980311 1.61E+04 |<Lc  S5.96E+01 2.35E+03 7.59E+07 4.14E+06 [<lc 3.93E+01 8.77E+03
1 980311 to 980318 4 61E+04 |<Lc 4 97E+01 |<lc 9.31E+02 1.42E+08 1.42E+07 |<Lc 3.79E+01 3.32E+04
12 980318 to 980325 6.50E+04 f[<lc 5.24E+01 1.18E+03 1.05E+09 1.23E+07 1.07E+02 1.96E+04
13 980325 to 980401 371E+04 |<Lc¢  5.24E+01 6.80E+02 3.82E+08 9.21E+06 5.36E+01 1.30E+04
14 980401 to 980408 2.7BE+04 |<Lc 5.27E+01 B.51E+02 1.32E+09 4.64E+06 |<Lc 4.01E+01 7.58E+03
15 980408 10 980415 9.27E+03 1.07E+02 2.05E+03 9.02E+08 1.11E+086 5.43E+01 |<lc B.06E+02
16 980415 to 980422 <Lc  6.96E+03 TAGE+D1 2. 11E+03 6.28E+08 6.45E+05 4.10E+01 |<bc 5.14E+02
17 980422 10 980429 <Lc  7.76E+03 [<ic 5.29E+(1 1.73E+03 3.59E+08 218E+05 |[<Llc 4.03E+01 9.77E+02
18 980429 10 980505 <Lz B.57E+03 |[<L¢ 5.23E+01 3.55E+03 3.74E+08 1.68E+05 B.01E+01 1.45E+03
19 980506 to 980513 <lc 3.83E+02 J<lc  5.26E+01 3.7BE+03 5.40E+08 2.13E+05 9.39E+01 8.28E+02
20 | 980513 1o 980520 4.66E+03 7.04E+01 2.38E+03 4 32E+08 2.1BE+Q5 B.O2E+01 |<lc 4A.77E+02
21 980520 1o 980527 <lc  6.65E+03 |<lec  5.26E+01 2.01E+03 4.11E+08 2.35E+05 9.38E+01 |<Lc 5.04E+C2
22 880527 to 980603 2.80E+04 |<lc  5.28E+01 3.20E+03 3.26E+08 B.BEE+D4 |<Lc 4.02E+01 8.31E+02
23 980603 to 980610 2.32E+03 |<lc  5.26E+01 4 65E+03 3.26E+08 319E+06 |<Lc 4.00E+01 2.31E+04
24 980610 to 980617 <Lc 3.83E+03 |<Lc  5.32E+01 9.84E+03 2.97E+08 7.87E+08 6.80E+01 1.05E+05
25 980617 to 980624 <lc  3B4E+03 |<lc  5.30E+01 3.53E+03 3.89E+08 1.48E+07 |<Lc 4.04E+01 6.39E+04
26 980624 to 980701 1.45E+04 7.14E+01 |<Lc 1.05E+03 2.36E+08 1.42E+07 4,09E+01 1.87E+04
27 880701 10 980708 9.32E+03 |<lc  4.97E+01 4.47E+03 4,.46E+08 9.75E+06 |<lc 3.78E+01 2.88E+04
28 980708 to 980715 2.32E+03 |<lc  5.66E+01 4.36E+03 2.06E+09 3.48E+06 5.80E+01 6.91E+03
29 9B0715 to 980722 <Lc  7.66E+03 5.22E+01 B8.87E+02 5.38E+08 1.43E+06 7.90E+01 2.36E403
30 980722 to 980729 <Lc  544E+03 6.90E+01 7.73E+02 1.39E+08 5.33E+05 3.95E+01 1.08E+03
. 980729 to 980805 B.O1E+03 |<Lc 5.15E+01 7.58E+02 2.98E+08 3.72E+05 6.58E+01 7.00E+02
980805 to 980812 <kc 4.31E+03 |<Lc 5.21E+01 3.20E+03 1.72E+08 1.99E+05 6.65E+01 1.60E+03
3 980812 to 980819 2.32E+03 (<lc  S5.21E+01 3.23E+03 1.06E+09 5.64E+04 4.01E+01 1.00E+03
34 980818 to 580826 <lc 5.44E+03 |<lc 5.29E+01 |<lc 7.18E+02 7.63E+08 3.19E+04 6.76E+01 B 42E+02
35 980826 to 980902 1.63E+04 |<Lc  5.21E+01 9.11E+02 1.53E+08 1.06E+04 5.33E+01 5.74E+02
36 980902 to 980909 348E+04 |<lc 5.20E+01 8.9BE+02 2.42E+08 2.47E+04 9.29E+01 1.79E+03
37 980909 10 9809186 <L¢  3.84E+03 |<Le  5.12E+01 |<Lc 1.09E+03 1.13E+08 |<Lc 4.11E+03 7.84E+01 [<Lc 8.30E+02
38 980916 to 980923 4.17E+04 B.70E+01 |<lc 1.13E+03 1.70E+08 9.44E+06 3.99E+01 9.40E+04
39 980923 to 980330 1.88E+04 B6.89E+01 1.84E+03 9.27E+07 1.16E+07 6.55E4+01 1.01E+05
[ 40 | 980930 10 981007 5.59E+04 |<lc 5.09E+01 3.54E+03 2.94E+09 1.75E+07 7.80E+01 1.07E+05
41 981007 10 981014 2.08E+04 5.19E+01 (<lc 7.55E+02 4.07E+09 B.44E+06 5.25E+01 3.19E+04
42 981014 10 981021 4.21E+04 |<lc  S5.11E+01 1.02E+04 5.27E+09 2.55E+06 |<Lc 3.B9E+D1 4.15E+03
43 981021 10 981028 1.26E+05 |<lc 5.08E+01 8.89E+03 | 7.09E+08 7.75E+06 5.20E+01 2.37E+04
44 981028 10 981104 3.70E+04 |<lc¢  5.04E+01 3.92E+03 2.32E+09 6.94E+06 (<Lc 3.B4E+01 3.99E+04
45 981104 10 981111 2.32E+04 |<Lc  5.07E+01 1.95E+04 6.07E+09 1.16E+06 6.48E+01 563E+03
46 98111110 981118 2.33E+04 5.14E+01 1.29E+04 7.B4E+08 5.03E405 7.78E+01 1,67E+04
a7 98111810 981125 3.26E+04 |<lc  5.03E+01 5.58E+03 5.52E+08 1.47E+06 7.69E+01 3.00E+D4
48 98112510 981202 9.27E+03 |[<Lc  5.02E+01 7.92E+03 1.28E+09 2.91E+06 514E+01 9.97E+03
49 981202 to 981209 1.89E+04 6.73E+01 1.58E+03 1.62E+08 1.02E+07 7.66E+01 4.Q2E+04
50 981209 10 981216 <Le 6.60E+03 [<Lc  4.98E+01 3.59E+03 5.T0E+07 3.95E+06 |{<Lc 3.79E+01 1.93E+04
51 981216 to 981223 <Lc  6.10E+03 |<Lc  4.98E+01 |<Lc 1.00E+03 6.45E+07 5.83E+05 5.11E+01 1.37E+03
52 6581223 to 981230 <tc  5.01E+03 1.1BE+02 |<lc 7.59E+02 B.10E+07 3.34E+05 |<lc 3;035«01 1.31E+03
Sum (Bg/a): 9.76E+05 3.03E+03 1.67E+05 3.94E+10 1.99E+08 2.97E+03 9.07E+05
Average {Bg/week): 1.88E+04 5.82E+01 3.20E+03 7.5BE+08 3.82E+06 5.72E+01 1.74E+04
Minimum (Ba/week): 2.32E+03 4.97E+01 6.80E+02 B8.42E+06 4.11E+03 3.78E+01 4.77E+02
Maximum (Bo/week): 1.26E+05 1.18E+02 1.95E+04 6.07E+09 1.75E+07 1.07E+02 1.07E+05
DRALold|Bg/week) 7.00E+10 3.00E+07 1.60E+09 7.80E+13 7.00E+10 3.00E+07 1.60E+09
Ave(% DRLold): 2.BBE-05 1.94E-04 2.00E-D4 9.72E-04 5.46E-03 1.91E-04 1.09E-03
Max(% DRLold): 1.80E-04 3.93E-04 1.22E-03 7.78E-03 2.50E-02 3.57E-04 6.69E-03
DRLboundary-oldiBg/week). 290E+11 3.60E+10 1.70E+12 1.10E+16 210E+11 3.60E+10 1.70E+12
Ave(%DRLboundary-oid) B8.94E-06 1.62E-07 1.88E-07 6.89E-06 1.82E-03 1.59E-07 1.03E-06
Max({%DRLboundary-old) S.DIOHI._E_-OS 3.28E-07 1.1 5_E-706 5.52E-05 B.33E-03 2.97E-07 6.29E-06
DRL (Bg/Vweek) 1.36E+11 5.21E+09 4.34E+11 3.05E+16 1.36E+11 5.21E+09 4.38E+11
Ave(%DRL) 1.3BE-05 1.12E-06 7.38€E-07 2.49E-06 2B1E-03 1.10E-06 4.02E.06
Max (%DRL) 9.26E-05 2.26E-06 4,49E-06 1.99E-05 1.29€-02 2 05E-06 2.47€-05
Stack LLD {Ba/week) 6.08E+03 5.23E+01 9 29E+02 4.11E+03 4.15E+01 5.96E+02

.Lower Limit of Detection. Lc =Critical Level.




Appendix A
CRL Air Effluent Monitoring Data for 1998
TABLE A-10 _
Relsase Point NRX ROOF VENTS (Main Building and Bays)
Bidg /Sampls Localion 100 204 100 204
Radionuclide Gross Alpha Gross Alpha Gross Beta Gross Beta
Weelk\Unit Bg/week Ba/week Bag/wesk Ba/weeak
1 971231 1o 980107 <l¢ 9.77E+00 J<lc 1.16E+02 |<ic 1476402 < 2.7T1E+03
2 980107 to 980114 <lc 9.70E+00 [l<ilec  1.18E+02 |[<lc 1.32E+02 |« 2.29E+03
3 980114 10 580121 1.00E+01 210E+02 |<lc 1.21E+02 | 2.27E+03
4 980121 to 980128 <bLc 9.50E+00 <L¢ 1.13E+02 <bLc 147E+02 = 3.25E+03
5 980128 to 950204 <Lc 9.80E+00 1.1BE+02 |<lc 149E+02 | 2.63E+03
6 980204 10 980211 <Le 9.87E+00 1.48E+02 |<lc 1.31E+02 |= 283E+03
7 980211 10 980218 <lc 9.82E+00 |« 1ATE+02 «<Le 1.25E+02 |< 2.99E+03
8 980218 to 980225 <lc  9.97E+00 1.20E+02 |<lc 1.19E+02 5.09E+03
9 980225 to 980304 <bLc 9.81E+00 |< 1.17E+02 <Lc 1.29E+02 3.76E+03
10 980304 to 980311 <Lc 9.73E+00 |< 1.18E+02 |<ic 1.13E+02 3.54E+03
11 980311 to 9680318 <lc 9.39E+00 = t.12E+02 «<Le 1.76E+02 |x 4. 94E+03
12 980318 10 980325 <lc  9.89E+00 |< 1.18E+02 |<lc 1.22E+02 3.94E+03
13 980325 10 980401 <Lc 9.8BE+00 < 1.18E+02 |<lc 1.25E+02 4.23E+03
14 980401 10 980408 <Lc 9.94E+00 |< 1.256+02 j<lc 112E+G2 4,02E+03
15 950408 to 9R0415 1.35E+01 <lc 1.18E+02 <Le 2.00E+02 |< 4.21E+03
16 980415 to 980422 <Lc 1.00E+01 <L¢ 1.20E+02 <Lc 1.27€402 < 4,14E+03
17 980422 to 980429 tLOE+01  [< 1.26E+02 (<Lc 1.29E+02 9.46E+03
18 980429 to 980506 <Lc 988E+00 |< 1.18E+02 |<Lc 1.84E+02 8.44E+03
19 980506 to 980513 <Lc 993E+00 i« 1.22E+02 (<Lt 1.16E+02 4 64E+03
20 980513 to 980520 <Lc 9.88E+D0 1.19E+02 {<lLc 1.1BE+02 3.64E+03
21 980520 to 980527 <Lt 9.92E+00 118E+02 |<Lc 1.25E+02 5.31E+03
22 980527 to 980603 <Lc  9.96E+00 1.20E+02 |<lc 1.01E+02 6.28E+03
23 980603 to 9850610 <le 9.92E+00 1.19E+02 <lc 1.15E+02 4.21E+03
24 980610 to 980617 <Le 1.00E+01 <bL¢ 1.20E+02 <Lc 2.38E+02 |« 5.26E+03
25 980617 to 880624 <LC 1.00E+01 < 1.19E+02 <L¢ 2.15E+02 B6.37E+03
26 980624 10 980701 <l¢ 1.00E+1 i 1.19E+402 |<l¢ 1.98E402 |« 3.89E+03
27 980701 to 980708 9.4BE+00 |< 1.12E+02 451E+02 |< 4,04E+03
28 880708 to 980715 <lc 1.07E+01 < 1.29E+02 3.93E+02 9.46E+03
29 880715 to 980722 <Le STIE+D0  |= T.16E+02 <ie 1.49E+02 6.09E+03
30 980722 10 980729 <lLec 9.68E+D0  |<lc 1.15E+02 2.37E+02 5.66E+03
b 880729 10 980805 <L¢ 9.72E+00 1.17E+02  |«<lc 1.31E+02 4.19E+03
32 980805 10 980812 <Lc 9.83E+00 |« 1176402 J<lc 1.29E+02 5.95E+03
33 980812 10 980819 <Lc  9.84E+00 |«<Lc 117E+02 |<Lc 1.23E+02 3.60E+03
34 980818 1o 980826 <Lc¢ 5.98E+00 < 1.19E+02 <L¢ 1.36E+02 5.53E+03
35 980826 10 580902 <Lc 9.83E+00 < 1.26E+02 |<lc 1.37E+D2 4.37E+03
36 980902 to 980309 <lc  9.82E+00 |< 1.17E+02 1.69E+02 < 2.21E+03
37 §80909 to 980916 <lc 9.67E+00 < 1.15E+02 [<lc 2.06E+02 2.85E+03
38 980916 to B80923 <Lg 9.78E+00 |« 117E+02  |elc 2.13E+02 7.76E+03
39 $80923 to 980930 <Lc 9.67E+00 |<Lc 1.15E+02 [<lc 2.58E+02 |2 3.64E+03
40 980930 10 981007 <Le 9.61E+00 |<lc 1.14E+02 j<lc 2.52E+02 3.92E+03
a1 981007 10 981014 1.30E+01 <Lc 1.15E+02 <le 142E+02 |z 2.84E+03
42 881014 10 981021 8.75E+00 116E+02 |<lec 1.35E+02 |< 3.82E+032
43 981621 to 981028 <Le 9.59E+00 1.15E+02 <lc 2.72E+02 < 3.96E+03
44 881028 10 981104 <Lc 8.52E+00 |«<Lc 1.13E+02 J<lc 247E+02 4.98E+03
45 981104 10 881111 9.68E+00 |<Lo 1.14E+02 3.64E+02 6.26E+03
45 981111 10 981118 1.61E+01 <Le 1.14E+02 2.55E+02 1.85E+05
47 98111810 981125 1.27E+01 < 1.13E+02 <Lc 2.69E+02 3.74E+04
48 981125 1o 881202 1.27E+01 1,14E+02 |[<Le 1.28E+02 4.30E+03
49 981202 10 981209 9.55E+00 < 1.14E402 <lc 1.3E+02 |< 3.68E+03
50 981209 10 981216 <Llc  9.40E«00 |< 1.17E+02 4,93E+02 B.67E+03
51 881216 10 981223 <lc 9.42E+00 |« 1.12E+02 |<Lc 1.90E+02 |< 4.06E+03
52 981223 10 981230 No sampie 1} No samgple 1) No sample 1) No sample 1)
Sum (By/a): 5.19E+02 6.08E+03 9.33E+03 4.59E+05
Average (Bg/week): 1.02E+01 1.19E+02 1.83E+02 B.99E+03
Minimum {(Bo/week): 9.39E+00 1.12E+02 1.01E+02 2.21E+03
Maximum (Bo/week): 1.61E+01 2.10E+02 4.93E+02 1.95E+05
DALold{Bgweek): 3.00E+07 3.00E+07 1.60E+09 1.60E+09
Avea(% ORLold): 3.39E-05 3.97E-04 1.14E-05 562E-4
Max(% DRLold): 5.37E-05 7.00E-04 3.08E-05 1.22E02
DRLboundary-old{Bg/week): 3.60E+10 3.60E+10 1.70E+12 1.70E+12
Ave!%DRLboundary-old) 2.83E-08 A3EQ7 1.08E-08 5.208E-07
Max{*:DRLboundary-old) 4.47E-08 5.83E-07 2.90E-08 1. 155_-05
DRL [Bg/Vweek) S5.21E+09 5.21E+09 4.34E+11 4.34E+11
Ave(%DRL) 1.95E-07 2.29E-06 4.21E-08 2.07E-06
Max (%DRL) 3 09E-07 4.03E-06 1.14E-07 4.50E-05
Stack LLD (Bg/week) 9.80E+00 1.17E+02 1.58E+02 3.47E+03
Sampies collecied in January 1999 because of Christmas shul-down. LLD= Lower Limit of Detection. Lc =Critical Leval.
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CRL PROCESS SEWER — MONTHLY AVERAGE RELEASES |

Nuclide | Avg.LLD Avg.LLD DAL* DRLold
BgiL GBg/mo GBg/mo GBg/mo Jan Feb Mar Apr May Jun Jul
124 4096402 | 665€+08 | 2906407 | 180Es04 | 181E:04| 130Es04 |  726E403] 325403 185€403 1.05E+03
46.60 1546402 | 485406 | 220E408 | 2528402 |< 250E400 [< 1556400 | < 1.70E+00 |< 1.09E+00 1.63E402 3.31E+02
0.01 224802 | 2138403 [ 2108403 | 3276000 247€:00|  s.00E02 300802 | 270802 1.28E400 309E+00
0.03 943602 | 1.40E:04 | 4108406 | 600E01 |< 100E01 |< 470802 | < 100E-01 |< 340E02 721601 8.01E-01
017 s61E01 | 205es07 | 9.30E+07 | 320E400 | 9.00E01 |< 321E01 | < 400E01 [< 217E01 4.65E400 6.02E400
003 978602 | 5576405 | 320E406 |< 160801 | 100E01 [< 480E02 [ < 1.00E-01 |< 330E02 119601 | < 1.70E01
0.07 218601 | 7.62E+05. | 3106406 [< 500E-01 |< 200E01 |< 04002 | < 1.00E01 |< 680E02 7.03E-01 3.33E+00
0.03 111601 | 385E+04 | 440Es04 | 340Es00| 100Es00]  5.34E01 2 00E-01 7.70E-02 2.65E400 3.49E+00
0.08 262601 | 6726404 | 9.30E404 |< 500801 | 200E-01 1.16E-01 2.00E-01 8.20E-02 5.89E-01 7.92€-01
146 483E+00 | 2956405 | 2206405 | 1.71E+01| 5.20E+00|< 484E0t | < 900E-01 |< 630801 1.07E+01 1.78E401
0.004 1.30E-02 | 354E408 | 1.40Es05 | 43501 | @s1EO 1.96E-01 660E02 |  870E-02 1.79E-01 1.91E-01
0.06 206E-01 | 7.146+05 | 630E+06 | 160E400 | 23.00E01 |< 060E02 | < 100601 |< 620802 1.64E400 1.53E+00
0.03 985602 | 575E+06 | 3.00E+05 | 1.60E+00 | 4.00E01 [< 5.10E02 | < 230E+00|  5.30E-02 7.736-01 9 52E-01
0.03 903602 | 826E+06 | 7.40E406 | 240801 | 100E0f |< 470E02 | < 1.00E01 |« 3.20E-02 1.32E-01 1.35E-01
025 832601 | 1.41E+05 | 5606405 [< 1.00E400 |< 500601 |< 421€01 [ < 400E01 |< 293E01 951E01 | < 1.34E+00
0.03 930602 | 260E+04 | 1.40E405 | 400E01 | 200E0t {< 50002 | < 100601 < 3.40E-02 3.50E-01 5.27E-01
0.09 208601 | 1.00E+05 | 2006¢05 | 400801 | 200801 |< 221E01 | < 1.50E400 | < 5.60E-02 3.78E-01 3.60E-01
0.03 1.036-01 | 508403 | 670E+03 | 20001 | 200601 |< 1.68€-01 200601 |  6.80E-02 181E01 | <  2.46E-01
003 841602 | 6.80E+03 | 8.90E+03 | 1.80E+00 | 480E+00|  3.09E400 190E+00 |  4.91E-01 1.49E+00 1.37E+00
0.13 428801 | 271E+05 | 4.40E+06 | 900801 |  5.00E01 [< 222601 | < 4.00601 [< 154E01 852601 |< 5.53€01
0.02 720602 | 139E+08 | 480E406 | 6.00E0t |< 1.00E01 |< 460E02 | < 1.00E01 |< 330E-02 2.54E-01 9.60E-01
0.46 1.51E+00 | 7.47E+05 | 4.10E406 | 1.30E400 |< 500601 [< 344E01 | < 400601 {< 223E01 697E01 | < 8.66E0
0.10 318601 | 1.80E+05 | 6706:08 |< 400E01 |< 200E01 |< 188E01 | < 30001 |< 1.25E01 aE0 | < 472601
0.05 1.85E-01 N/A 230407 |< 200E01 |< 500601 |< 900602 |« 1.00E01 |< 6.20E-02 193601 | < 247€01
0.33 1.08E+00 | 1556406 | 3.00E+07 | 3.90E+00 | 1.30B400{< 4.74E01 | < 500601 [< 321E01 313E+00 | < 2.02E+00
0.39 1.20E+00 N/A N/A 306E+01 | BOOE01 | 4986400 | 250E+00|  1.67Es01 2.57E+01 1.99E400
0.09 298601 | 2606403 | 5906403 | 201601 | 1.70E-01 1.54E-01 297601 1.26E-01 5.12E-01 3.91E-01
300E-06 | 989606 | 463403 | 560E404 | 138E03 | @39E04| 210E03 1.356-03 1.32E-03 9.20E-04 1.15E-03
177608 | 585606 | 4.156403 | 480E+08 | 104603 | 116E03| 674E03 51104 | 477604 3.206-04 7.01E-04

Flow (L/day) O.56E07  O.50E+D7  BOBEs07  BOO0EsO7  B.30E+07 1.20E408 1.25E+08

< Means that resulls are less than or equal to Lower Limit of Detection (LLD).
* DAL from reference [3). “DAL" old is from relerence (9).

+ Nominal beta is a gross beta screening analysis done after about one week decay of short lived fission products. DRL not applicabla.

++For comparison with DRLs, gross alpha is assumed to be Am-241.
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Table B2: CRL Process Sewer -- Monthly Release Data for 1998 (July — December and Annual Statistics[

Wvg. LLD | Avg.LLD DRL DRLold CRL PROCESS SEWER — MONTHLY AVERAGE RELEASES Max. Monthly Release I
Bgl GBg/mo | GBg/mo | GBg/mo Aug Sept Oct Nov Dec  JAnnual Average %DAL *%DRLold GBq %DRAL %DRLold
124 4.09E+02 | 6.65E+08 | 2.90E4+07 4 11E+03 1.46E+03 2.82E+03 5.04E+03 2.98E+04 | 4.32E+04 | B.65E+03 | 1.34dE-03 2.98E-02 | 2.98E+04 4.48E-03 1.03E-01

------ "Na 46.60 1.54E+02 | 4 85E+06 | 2 20E+06 1.21E402 1LR1E+D2 |« 4276402 |« 2.29E+00 2.06E4+02)] 7.81E+02 | 1.95E+02 | 2.87E-03 B.88E03 | 4.77E+02 9.BUE-03 2.17E-02
0.01 224E-02 | 213E+03 | 2.10E+03 1.54E+00 §.23E-01 7.44E-01 5.98E-02 3.55E+00] 6.51E+00 | 1.30E+00 | &.56E-02 6.20E-02 | 1.55E+00 t.67E-01 1.69E-0%
0.03 943E-02 § 1.40E+04 | 4.10E+06 4.49E-01 6BIE-Ot |« BS53E-02 |« 586ED2 1.48E-01 ] 1.42E+00 | 2.84E-01 2.28E-03 6.93E-06 | 8.01E-01 5.72E-03 1.95E-05
017 5.61E-01 | 2.05E+07 | 9.30E+07 3.91E+00 4.86E4+00 |« 6.08E-01 |< 4.44E-01 4.34E+00 | 1.42E+01 | 2.83E+00 | 1.21E-05 A05E06 | 6.02E+00 294E-05 6.47E-06
0.03 9.7BE-02 ] 5.57E+05 | 3.20E+06 143E-01 < 133E01 < B.61E02 |<c 5.89E-02 [« 1.0ME-01 ] 5.22E-01 1.04E-01 1.87E-05 3.26E-06 1.70E-01  3.05E05 S5.3IE-06
Q.07 2.18E-01 || 7.62E+05 | 3.10E+06 1.27E+00 2.03E+00 |« 1.71E-01 |< 1.16E-01 4.67E-01 | 4.05E+00 | B.11E-O1 9.90E-05 2.62E-05 ] 3.33E+00 4.37E04 1.07E-04

0.03 1.11E-01 | 3.85E+04 | 4.40E+04 3.92E+00 §.73E+00 2.53E-01 2.15E-01 | 7.39E+00| t.75E+01 | 3.50E+00 | 6.25E-03 | 7.96E-03 { 7.39E+00 1.92€-02 1.68E-02
0.08 2.62E-01 ] 6.72E+04 | 9.30E+04 | |« 3.75E-01 3.84E-01 2.03E-01 |< 1.42E-01 2.51E-01 | 1.36E+00 | 2.71E-01 | 4.75€-04 | 2.91E-04 | 7.92E-01 1.1BE-03 8.52E-04
1.46 4.83E+00 | 2.95€+05 | 2.20E+05 8.63E+00 6.88E+00 |« 1.34E401 < 9.32E-01 1.55E401 | 4.33E+01 | 8.66E+00 | 2.72E-03 | 3.93E-03 | 1.78E+01 6.04E-03 8.10E-03
0.004 1.30E-02 | 3.54E+04 | 1.40E+05 4.26E-01 8.18E-01 2.78E-01 2.48E-01 3.60E-01 | 2.14E+00 | 4.2BE-01 | 9.71E-04 | 3.06E-04 | 8.51E-01 2.40E-03 6.08E-04

A

0.08 2.06E-01 | 7.14E+05 | 6.30E+08 6.87E-01 9.38E-0t |« 9.29E-02 |< 1.05E-01 8.00E-01 | 2.62E+00 | 5.25E-01 | 9.28E-05 | B.33E-08 | 1.64E+00 2.30E-04 261E-05
0.03 9.85E-02 | 5.75E+06 | 3.00E+05 4.19E-01 4.41E-01 j< 159E-01 |< 201E-01 8.82E-01 | 2.10E+00 | 4.20E-01 | 1.19E-05 | 1.40E-04 | 2.30E+00 4.00E-05 7.67E-04
0.03 9.03E-02 | 8.26E+06 || 740E+06 | |« 1.11ED1 1.34E-01 [« 9.156-02 |< 7.38E-02 |« 1.04E-01| 5.14E-01 | 1.03E-01 | 1.31E-06 | 1.39E-08 | 2.40E-01 2.9E-08 3.24E-08
0.25 8.32E01 | 1.41E+05 | 560E+05 [ |< 9.4BE-01 |< 1.23E+00 [« 7.55E-01 |< 5.20E-01 2.09E+00 | 5.54E+00 | 1.11E+00 | 6.17E-04 | 1.98E-04 | 2.09E+00 1.48E-03 37IE-04
0.02 9.30E-02 | 2.60E+04 | 1.40E+05 22E-0 |« 299E-01 |« 1.06E-01 [< 3.95E-01 5.03E-01 ] 1.54E+00 | 3.076-01 | 1.03E-03 | 2.19E-04 | 527E-01 2.03E-03 3.76E-04
0.09 2.98E-01 | 1.00E+05 | 2.00E+05 | |< 4.49E-01 |< S5.19E-01 |« 6.23E-01 |< 2.59E-01 3.37E-01 | 219E+00. | 4.37E-01 | 442E-04 | 2.19E-04 | 1.50E+00 1.50E-03 7.50E-04
0.03 1.03E-01 | 5.08E+03 | 6.70E+03 2.35E-01 233E-01 |« 1.06E-01 |< 9.43E-02 3.57E01 | 1.03E+00 | 2.05E-01 | 3.75E-03 | 3.06E-00 | 3.57E-01 7.02E-03 S5.32E-03

0:03 B.41E-02 | 6.80E+03 | 8.90E+03 4.92E400 7.46E400 4.61E+00 2.75E+00| 2.83E+00| 2.26€E+01 | 451E+00 | 4.60E-02 | 5.07E-02 | 7.46E+00 1.10E-01 8.38E-02

%8sl 093 | 4.28E-01 | 271E405 | 4.40E+06 | |< S.19E-01 [« 645€01 |« 4.58E-01 |< 3.14E-01 | 8.98E-01|2.83E+00 | 5.67E-0¢ | 197604 | 120E05 | 0.00E01 332604 20SE-05
TTiee 0.02 7.20E-02 | 1.39€406 | 4.80E+06 151601 |¢ 177E01 |< B.30E02 |< S564E-02 | 189E-01] 656E-01 | 1.31E:01 | 1.656-05 | 274606 | 9.60E01 691E05 2.00E-05
g 0.46 | 1.51E+00 | 7.47E+05 | 4.10E+06 [{< 6.53E-01 |« 7.08E-01 |« 358BE+00 [ 4.68E-01 |« 1.52E+00] 6.94E+00 | 1.39E+00 | 1.26E-04 | 3.25€-05 | 3.58E+00 4.79E-04 B.73E-05
gy 0.10 | 3.48E-01 | 1.B0E+05 | 6.70E+05 ||< 4.11E-01 |« 452601 |« 3.28E-01 | 2.29E-01 | 1.20E:+00]| 271E+00 | 54101 | 221606 | 808605 | 1296400 7.14E-04 1.92E-04
TTMibg 0.05 1.65E-01 N/A ] 230E+07 {|< 1.97601 |« 237E-01 |« 158E-01 |< 206E-01 |« 2.27E-01| 1.02E+00 | 205601 N/A 891607 | 5.006-01 N/A  217E06
""" Np 0.33 1.08E+00 | 1.55E+06 | 3.00E+07 | |< 1.74E+00 |« 150Es00 |« 1.86E+00 |< 6.89E-01 [« 1.16E+00| 6.95E+00 | 1.39E+00 { 1.00E-04 | 4.63E-06 | 3.90E+00 252E04 1.30E-05
Nominai p+] 0.9 1206400 [ NA N/A 2046401 | 3456:00] 4186400 | 1.58E+00| 1.53E+02| 1.83E+02 | 3.65E+01 N/A N/A 1.59E402  N/A N/A
Totalass | ©0.09 2.986-01 | 2.60E+03 | 5.90E+03 3.38E01 |  1.970E-01 5.87E-03 19960t | 1.56E-01 | 89SE-01 | 2.27E-01 | 8.74E-03 | 385E-03 | 5.12E01 1.97E02 BBBE0O3
et 200608 | 9.696-06 | 4.63E+03 | 5.60E+04 1.66E-:03 | 381E-04 1.19€-02 1.056-03 | 952604 | 5.21E:03 | 1.04E:03 | 257€-05 | 1.86E-06 | 2.10E03 454E05 3.75E-06
5G| 1.776-06 | 5.856-06 | 4.15E+03 | 4.80E+04 5.59E-04 7.53E-05 7.80E-04 3.56E-04 | 3.16E-04 | 2.09E-03 | 4.17E-04 | 2.62E-05 | B.E9E-07 | 6.74E-03 162E-04 1.40E-05
Flow 1.20E+08  1.30E+08 1.36E+08  9.95E+07  8.B4E+07

S
Site Tot.  1.44E-01 1.72E-01

< Means that resull are less than or equal to lower limit of detection (LLD) . *DRL from reference [3 ]. “ORL old™ is from reference [9].
+Nominal beta is a gross beta screening analysis done after about one waek decay of short lived fission products. DRL not applicable.
++ For comparison with DRLs, gross alpha is assumed to be Am-241,
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Annual RQe Heldase
GBg/mon! Apt Jun hat Aug | Sop Wov_ Doc | Tolal GBTWF—_W_KD_RLoM'
Storm Sewer
Tritiom) 2.908407] 1.20E .02 2 326401 9.79E 402 4998.02]  S29Eum|  702E.020 1278403 1.01E+403]  2.89E«02] 1. 10E+04 1.376-04| 315603
Gross Bela [ 140E D5 _103E«00f T ISIEDI | 349EDT | 284E01] 437EDI IBIE-OI]  3.096-01 | S9ZE+00| 4.64E-01 | 13503 35300
Gross Alpha (Esbm’)| S.90E+03 r 3 rze.oz' 16AE01 | 577€00)] 1 4BE0OZ|  159E.02 2.04E-02] 1 6BE-02 || 3.55E-01 T14E03| 502E-04 |
Flow {Uday) F B.60E+06] # EG7E+06] G.96E:06] 6.106+06| 5B3E+06 G.5IE+0b]  8.34E+06
E;ﬂury Sewer I '
Tritiom 2.80E+07 769E+00]  1.03E+01 S4BE:00]  4.13E+00 5.255.oo| 4.07E+00 4.u45mol 5.02E+008 6.81E+01 B.66E-07 | 1.99E-05
Gross Oola VADE 105 5 A0E-02 T BWE0Z|  4.GEGZ| GBIE02]  32ED Z4BED2] zAGEU2[ 4.19E-01 971E-05 | 2 46E-05
Grass Alpha (1) [5.90E+03 160603 298€-03] V.iBE-02| G.68E.04 a.rse-oil 2 6IE-03 J70E-D3]  7.20E-03 || 4.64E02 | A BREDY TASE-0A| 6556.05
Fiow (Liday) 527E405 437Es05] 5206405 SO0ELDS|  4AAEDS 4.53E05]  4.7HE+0S
Stream
Trithum, 2.90E+07 9.07E+01 ATIE+01]  5.93E+01] 3516401  8.06E+00 B.44E+01]  4.09E+01]| 5.40€402 639608} 1.47E-04
Gioss Bets 1 40E+05 TAOE-01 235601 1.20EAM || 8.10E02]  5.13E-02 [ 1.92E-01| 7.06E02 | 1.31E+00 [312E-04 | 7 BOE-05
[ Gross Aipha (Estm”) [5.90E+03 | 6.098-02 | 44ABED3 <_1BIE02] 7PATEDIf< BSIE-03| 1.1ZE02] Z6GAEO3] A09E-00] < B.74E00 | 940E02 [293E-04] 1.29E-04
Flow (Liday) ] $.TGE+D6 5.76E+06] 5 76E+0G] &.76E+DB] 5.76Es06]  E.76E+08] :s:.ree.osl 5.76E+06,
|
Telthorn) 2 00407 a.eoemol 7.90E+00 937608 | 278E+00 5A47E+00]  T.0BE+Q0) S.04E+01 TO7€07 | 162E-05
Gross Baia TA0E+05] 4.276-02 | 1.60E-03 E TAE0D [ 2.05E-02| 2.46E-00 B.94EDE | 1.756-06
= {Estn’ | 5 90E+03 | 6.09E-02 | g ZEPEO8 EEI r [5.166-00 | 4.016-04 | ' 1.66E-05 ] 7.31€-06
Fiow {U'day}" 4.32E405]  4.32E+05, 4.37E+05 "4.32€ 45| 4 32E+05]  4.92€+05
orch Greek
Teithsm 2.90€+07 9.89E+03 5.S4E+02 1.aee.m| 6.8IE+02 1.32E+03]  1.84E+03] 2.17E 404 2.71E-04| 8.23E-03
Gross Bala 1.40E+05 | 4.Y6E-01| 557601 253E02]  45SEGT TAOE-D1] 1.06E+00] 2 0E D1 | [472€03| i.19e:03
Gross Aipha [Esin) 5.90E+03 235E-03] J44E-03| 4TGE04| S22E03 132602 9.34E-03] 1.33E-01 A25E-04 | 187E 04 |
Flow {Uday) 127E+06]  2.10E+06] 2 35E+ 7 59E+06 3.39E+06]  445E+06
Ecchargu To Maskinonge Lake:
WDuto Stream
Tritharm 2.90E+07 9.458+02] 6.04E:02] 4076+02] 882Es02 1.15E+04 401E-03| 3.29E-09
Gioss Bela [TA0E+05 415E-03] A4J4E03| 208E03] 289602 §.BIE02 2.19E-03 | 4.06E.06
Gross Alpha [Estm) 5 90E+04] 6.38E-02 | < I.MEDI| B.0GED5| (70604 1OGE04| O.59E08 [E38E-03 3B9EGI| 7 ASE-0G |
hﬁ Fiow (Uday) : E mm—mim __ha.ue.us ;
wr. Bass Laks inlet ;
Teithom| 290E+07 ; 1.81E+02 B7TE+D1|  8.36E«01] 9.38E.01] 8.57E.01 1458402]  To7E+01] 1316408 A50E-04 | A77E-04
Bross Bots 1. 40E+05] 4.37€.02 | 2 7H0E-03 2HED] 6e4EDI| 3 15E03] 477E.03° 4.05E-03]  9.95E-01 | 1.06E+00 JAIED2 | 6.3IEHS
Ceose Alpha (Esm’) 5 G0E+03 1.24E-G3 < 2GIEDI]| SOSEO4| THBED|  I5E03 a.sze-m|< 1 5(E03 | 1.52E02 | 1.27€08 T12E-02} 2 14E-05
Fiow (Loay) 1.286+406 D.ZAE+05] GADEs0S| G.OGE+05| & TUEVOR] 7 OIE+05] B.I9E+05] DOAEGS
Bulk Storage Stream)
Trithwm 2.90E+07 S.60E+D1 2855+01]  1.72E401] 1.08E+01]  147Er 2.07E+01]  1.81E+01f 255E402 8.93E-05| 7.33E-05
Gross Beia V.40E+05 | 4.89E-02 | 4.60E-00 GADEDI| 459E03|  2.23E-09]  1.54E4R T32602) GO2E04|| 5.71E-02] 4.76E00 | T8IEOI| J.40E06
Gross Alpha (E38m') 5.90E +03 | 8.48E-02 7.35E04 < 2A4E-00 20604 7.98E-05 2.2060Af < GASEDA|| T.0SE03 S26EI] 9.95E06
| PBEH AT BIE r >

NOTE: DRL is from reference [3]. For comparison with DRALS, gross beta is assumed to be Sr-
* Gross alpha emissions for these effiuent streams are estimates based on sami-quantitative analyses,

the amounts of solids in the sample.

(1) Gross alpha efficiency for Sanitary Sewer samples is dssumed lo be 1%.
*‘Conservative average monthly estimate, based on dya tracer difution flow measuraments in 1991 and 1996,
< Means that the result is less than the Lower Limit of Detection, LLD.

90, the dominant beta emitier in these effiuent sireams,

For comparison with DAL, gross atpha is assumad to be Am-241.
assuming a typical overafl sample counting efficiency of 3%. Actual tounting elficiencles vary from about 1% o 5% depending on
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TJABLE B4: CRL - Other Liquid Effluent Streams -- Gamma Spectrometry Characterization 1998 (Page 1 — Table continues next page)

Concentration

Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average  StdDev Max
04 Storm Sewer  (BgL) (Bg/L) {Bo/L) (BgL} (Bg) (Bol) {Bqit) (8q) (Bg) (Bg/L} {Boll) (Bgl) (Bolt) (Bgl) {BaL)
Gross Beta I 1.85E-01 | 3.20E-01 6.00E-01 8.90E-01 1.03E+00 3.51E-01 3.49E-01 2.54E-01 4.37E-01 8.18E-01 J.01E-01 J.09E-01 4.94E-01 | 2.76E-01 | 1.03E+00
Gamma Spectrometry '
Sc-d6l< 9.20E-03 |« 6.67E02 |< 9.03E-03 {« 1.05E-02 j< 1.08E-02 [« 2.93E-02 |« 782E-03 |« 8.20E-03 [« 144E-02 |< 1.49F-02 |« B27E-03 |« 7.95E-03 |« 1.64E-02 | 1.69E02 | 6.67E-02
Cr-51]< S.EB_E-OZ < 4,18E-02 |« 6.22E-02 |« 9.23E-02 |< 7.88E-02 |< 4.01E-02 |< 545E-02 < 4.95E-02 |[< 557E-02 |[< 4.99E-02 [< 4.67E-02 [« 50102 [« 567E-02 | 1.52E-02 | 9.23E-02
Mn-54f< 9.39E-03 [« 4.20E-02 |< 9.01E-03 [« 1.05E-02 |« 1.30E-02 |« 7.20E-03 [« 754E-03 [« 8.45E-03 [« B55E-03 |« 794E-03 |« B.O4E-03 |« 154E02 < 1.22E-02 | 9.94E-03 | 4.29E-02
Fe-50[«< 1.93E-02 < 1.92E-02 |« 1.75E-02 |< 2.15E-02 |[< 2.11E€-02 |< l.4§§-02 < 1.53E-02 J< 1.62E-02 |« 1.67E-02 [< 1.56E-02 |< 164E-02 |« 1.61E-02 |« 1.74E-02 | 2.31E-03 | 2.15E-02
Co-60[< 1.04E-02 |< 1.49E-02 |< 1.1‘I_E-02 < 1.41E-02 1.72E-02 |< 1.B9E-02 |« B.63E-03 |« 1.05E-02 1.38E-02 1.30E-02 |« 1.02E-02 |« 9.27E-03 1.27E€-02 | 3.23E-03 | 1.89E-02
In-65]< 1.66E-02 |< 2.59E-02 [« 2.07E-02 |« 2.27E-02 [« 2.43E-02 f« 168E-02 [« 188E-02 [« 1.89E-01 |« 6.23E-02 |« 7.1BE-02 [« 1.92E02 |« 1.B7E-0Z |« 4 23E-02 | 4.986-02 | 1.89E-O1
_Nb-85]< 9.58E-03 |« 1.17E-02 J< B.91E-03 < 1.96E-02 |[< 1.10E-02 |< 7.59E-03 |< 7.81!:'-03 < B.49E-03 B.73E-03 [< B.176-03 |< B.29E-03 |< B.57E-03 |« 9.87E-03 | 3.306-03 | 1.96€-02
Ru-103]< B8.35E-00 [< t.16E-D2 |« B8.B8E-03 | < 1.2_ZE-02 < 1.20E-02 |« 7.21E-03 {« 7.66E-03 [« 7.56E-03 [< B60E-03 |« 7.76E-03 [« 7.40E-03 [« 7.51E-03 [< #8.93E-03 | 1.97€-03 | 1.27E-02
Fiu-106 < 7.BOE-0Z |< 1.%-01 < B.63E-02 < 9.70E-02 |< 1.04E-01 |« &6.75E-02 {< 6.95E-02 {< 7.17E-02 |< 7B1E02 |« T.l?Eﬂ < 692E-02 |< ©.71E-D2 |< 8.02E-02 | 1.37E-02 | 1.04E-01
5b-125{« 2.04E-02 |« 2.77E-02 {< 2.25E-02 |< 247E-02 [« 2.74E-02 |< 1.74_522 < 1.92E-02 [< 1.B5E-02 [« 2.0GE-02 [< 189E-02 (< 1.BOE-UZ |« 1.76E-02 |« 2.10E-02 | J.70E03 | 2.77E-02
1-131]< 9.66E-03 |« 1.36E-02 [« 1.B9E-02 |« 4.69E-02 f« 1.23E-02 |« 8.37E03 [« B.46E-03 [« 7.94E-03 |< 9.26E-03 |« B.SIE-03 |« 7.66E-03 |< U.42E-03 |< 1.34E-02 | 1.10E-02 | 4.69E-02
Cs-134]« 9.77E-03 2.11E-02 |« 1.03E-02 |« 1.13E-02 J< 1.22E-02 {« 8.17E-03 |« 8.45§-03 < 9.22E-03 |« 952E-03 |< B.B4E-03 [« 9.24E-03 |< B.6E-03 |< 1.06E-02 | 3.52E03 | 2.11E02
Cs-137 3.80E-02 2.11E-02 1.57E-02 2.69E-02 4.15E-02 |< 9.26E-03 1.41E-02 1.28E-02 1.94E-02 1.38E-02 3.27E-02 2.96E-02 2.20E-02 | 1.07E-02 | 4.15E-02
Ba-140)< 4.42E-02 [« S5.06E-02 |< 4.03E-02 [< 4.44!_5—02 < 4.94E-02 |« 361E-02 [« 3.76E-02 [« 3BOE-D2 [« 4.03E-02 |< IBOE-02 |« 3.60E-02 |« 4.13E02 < 4.13E-02 | 4.89E-03 { 5.06E-02
Ca141]< 9.185-03 < 271E02 [« 7.18E-03 |< 1.23E-02 [< 1.08E-02 |< B6.20E-03 |< 6.14E-03 [« B.OIE-03 |« 7.24E-03 |« 6.40E-03 [< 586E-03 [< 8.2.’TE-03 < 9.18E-03 | 6.01E-03 | 2.71E-02
Coa-144]«< 3.65E-02 |« 445E-02 |« 2B6E-02 [« 4.12E-02 |< 4.41@-02 < 23BE-02 |« 2.34E-02 J« 2.37E-02 [« 2.8BE-02 [« 249E-02 [« 2.26E-02 |< 2.36E-02 [« 3.05E-02 | 8.66E-03 | 4.45E-02
Pa-233)< 1.72E-02 [« 242E-02 [« 1.79E-02 [« 2.68E-02 [« 2.26E02 |« 1.46E-02 |< 1.60E-02 |< 1.43E-02 |[< 16BE-D2 |« 1.54E02 |< 1.356-02 |« 1.43E-02 |« 1.78E-02 | 4.35E-03 | 2.68E-02
') Average ol weekly samples
Sanitary Sewer
[Gross Beta |  1.40E:+00 1.41E+00 2.21E+00 2.91E+00 2.73E+00 5.01E+00 2.97E+00 J3.90E+00 1.83E+00 1 98E+00 1.55E+00 1.43E+00 2.44E+00 | 1.12E+00 | 5.01E+00
Gamma Spectrometry
Sc-46]< 9.10_5-03 < B.57E-03 f«< 95.28E-03 |« B09E03 |« 9.21E-03 B8.61E-02 |« 9.2§_E-03 < 6.74E-03 |< B.11E-03 |< 7.57E-00 |« 6.38E-03 |« 6.21E-03 ]« 1.28E-02 | 1.68E-02 | 6.61E-02
Cr-51}< 1.04E-01 |« B.20E02 |« 7.52E-02 |« B32EQ2 |« 1.HE-0 552E-01 [« 9.02E-02 |[< 6.51 5-02 < 6.36E-02 |< 5.77E-02 {< 4.87E-02 |< 545E-02 |< 1.15E-01 | 1.39E-0t | 5.52E-01
Mn-541< 7.50E-03 |« 7.39E03 |< B.I7E-03 j< 6.93E-03 |« B.OSE-03 |« 1.25E-02 < 8.84E-03 |« 5.55E-03 |< 7.31E-03 [< 6.74E-03 [< 5.56E-03 |< 5.00E-03 |< 7.4BE-03 | 1.05E-03 | 1.256-02
Fe-59|« 2.25E-02 J« 200E-02 [< 209E-02 |< 1.70E-02 J< 2.05E-02 |< 3.55E-02 <« 2.236-02 |< 1.59E-02 [« 1BOE-D2 [« 1.54E-02 [« 1.3BE-02 [< 1.39E-02 {< 1.96E-02 | 5.86E-03 | 3.55E-02
Co-60 7.09E-02 |« 6.20E-03 1.89E-02 1.99E-02 1.53E-02 2.71E-01 3.76E-02 2.49E-02 2 39E-02 2.65E-02 2.65E-02 1.21E-02 |« 4.61E-02 | 7.27E02 | 2.71E-01
Zn65]< 1.73E-02 |< 1.79E-02 J< 195E-02 |« 1.52E-02 |< 1.75E-02 5.34E-02 |« 2.05E-02 {« 1.30E-02 |« 1.B65E-02 J< 1.64E-02 [« 1.32E-02 |< 1.27E-02 |« 1.94E-02 | 1.10E-02 | 5.34E-02
Nb-95] < 128E-02 < 1.09E-02 |< 1.06E-02 |« O87E-03 |< 1.19E-02 211E01 |« 1.31E-02 < 9.18E.03 |< 9.58E-03 [< 9.11E-03 |< 8.49E-03 |« 8.11E-03 |< 2.71E-02 | 5.80E-02 | 2.11E-01
Ru-103]< 1.17E-02 |< 9.79E-03 {< 9.70E-03 |< 1.07E-02 |< 1.33E-02 |< 161E-02 < 1.16E-02 [< 8.05E-03 |< B53E-03 |< B.30E-03 |< s.ag_E-oa < 6.97E03 |< 1.01E02 | 2.73E-03 | 1.61E-02
RAu-106] < G.B_OE-OZ < 6.53E-02 |< 6.91E02 |< G.9BE-02 J< 7.95E-02 |< 1.02E-01 fj« 741E-02 [« 4.51E-02 |« 6.29E-02 [« 592E-02 {< 457E-02 < 448E-02 [« 6.55E-02 | 1.63E-02 | 1.02E-01
Sb-125]« 1.6'95-02 < 1.62E-02 |« 1.M§02 < 1.77E-02 j« 2.04E-02 |< 262E-02 |« 2.06E-02 [< 1.19E-02 J< 165602 |« 162E-02 [« 122E-02 [< 1.156-02 [« 1.71E-02 | 4.18E-03 | 2.62€-02
1-13t1]< 880E-02 |« 4.25§£ < 2.79E-02 |< J.72E-02 {< 5.73E-02 |< 6.99E-02 |< 4.75E-02 |< 6.44E-02 {< 2.42E-02 4.46E-02 3.68E-02 | < 3.85_!5;02 < 4.82E-02 | 1.85E-02 | B.B0E-02
Cs-134l< BA41E-03 [« B.OBE-03 |« 9.36E-03 |« B.06E-03 |« 9.19E-03 < 1.25E-02 {< 1.01E-02 }« 6.22E-03 |< BH.02E-03 |< 5.63E-03 |< 623E-03 1 .4Q_E-D2 < B.81E-03 | 249E-03 | 1.40E-G2
Cs-137 7.99E-02 |« 7.08E-03 8.12E-02 6.40E-02 B6.24E-02 2.53E-01 1.02E-01 9.27E-02 6.37E-02 2.71E-01 8 25E-02 1.26E-01 1.07€-01 | 7.77E-02 | 2.71E-O01
Ba-140J< 1.64E-01 [< 1.01E-01 |< 7.91E-02 |< 8.3!13-02 < 1.14E-01 J< 1.78E-0Y |« 1.15E-01 [< 1.17E-0t [< 6.79E-02 |< 6.29E-02 |« 6.12E-02 |< B8.33E-02 |« 1.02E-01 | 378E-02 | 1.78E-01
Ce-1dlj< 1 .Ofi_EEE < 8.89E-03 |« 8.11E-03 |« 9.87_E-03 < 1.21E-02 < 161E-02 |« 1.25E-02 |< 6.94E-03 |< B93E-03 [< B.44E-03 |< 5.51E-03 |« 6.06!'_:'-03 < 9.31E-03 | 3.10E-03 | 1.61E-02
Ce-14d]< 2.3BE-02 |< 2.21E02 |< 2.40E-02 |« 2.93E-02 |< 3.35E-02 |< 4.19E-02 |< 3.52E-02 |< 1.58E-02 [« 256E-02 [« 2.01E-02 [« 1.59E-02 |« t1.50E-02 |< 2._5_2_E-02 B.44E-03 | 4.19E-02
Pa-233]« 3.00E-02 |« 242E02 |« 217E-02 |« 241E-02 < 29BE.02 |< 3J45E-02 |< 261E-02 |[< 1B1EQ2 [< 1.88E-02 [< 159E-02 |« 1.36E-02 [« 1.58E-02 [« 2.27E-02 | 6.56E-03 | 3.45E02

< Maans that the result is less than the Lower Limit of Detection, LLD.

O
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TABLE B4: CRL - Other Liquid Effluent Streams -- Gamma Spectrometry Characterization 1998 (Page 2 — Continuation from previous page)

Concentration
Jan Feb Mar Apr May _dun Jul Aug Sep Oct Nov Dec Aver. StdDev Max
Duke Stream (Bg/l) (BglL) (Bgl.) (8g/L) (Bg/L) (Bg/l) (BgL) (BgL) {BglL} {BglL} (Bgl) (Ba/L) {Bgll) (Bg/L) (B}
Gross Beta |  5.33E-01 3 68E-01 2.65E-01 2.43E-01 3 24E-01 3 52E-01 5.38E-01 2.72E-01 3.18E-01 3.08€-01 3.08E-01 2.62E-01 3.41E-01 | 9.81E-02 | 538E-01
Gemma Spectrometry
Co60|  1.00E-02 8.45E-03 971€-03 |« 4.79E-03 |< 4.64E-03 |< 6.23E-03 2.03E02 |« 4.72E-03 2.23E-02 1.51E-02 9.756-03 |< 5.36E-03 |< 1.01E-02 | 6.07E-03 | 2 23E-02
Ru-106{< 5.60E-02 |< 428E02 |< 5.77E-02 )< 4.49E-02 |[< 3.29E-02 [< 4.33E-02 |< 506E-02 |« 295E02 |« 3.90E-G2 |« 4.20E-02 |[< 3.43E-02 |< 4.03E-02 |< 4.36E-02 | 8.83E-03 | 5.77E-02
Cs-137] 1.50E-02 |< 5.05E-03 |< 6.18E-03 8.37E03 [< 4.17E-03 |< 277E-03 1.42E02 [< 3.93E-03 1.28E-02 [« 4.96E-03 [< 4.04E-03 |« 6.91E-03 [« 7.37E-03 | 4.29E-03 | 1.50E-02
Ce-144|<  2.30E-02 [< 1.94E-02 |< 2.27E-02 |< 181E-02 |« 1.24E-02 |« 1.39E02 [< 2.17E-02 [« 9.30E-03 J< 1.63E-02 [« 16BE-02 |« 1.36€-02 |< 2.19E-02 |« 1.74E-02 | 4.49E-03 | 2,30E-02
Lower Bass Lake
Gross Beta |  3.13E-01 2.39E-01 1.926-01 1 69E-01 2.24E-01 1.20E-01 3.76E-01 1.30E-01 2.51E-01 6.24E-01 1.38E-01 2.86E+01 2.61E+00 | 8.18E+00 | 2.86E+01
Gammas Spsctrometry
Co-60|<_ 3.82E-03 6.36E02 |< 617E-03 |< 3.88E-03 |< 3.92E-03 |< 445E-03 |« 5.87E-03 |< 3.51E-03 |< 4.48E-03 |< 408E-03 [< 3.776-03 |< 5.17€-03 |< 9.40€-03 | 1.71€-02 | 6.36E-02
Ru-106]< 3.22E02 |< B.10E0Z |< 565E-02 [< 2.83E-03 |« 314E-02 [< 347€-02 |< 4.58E-02 [« 270E-02 < 355E-02 [« 574E-02 |« 3.14E-02 < 64BE-02 [< 3.756-02 | 1.57E-02 | 6.10E-02
Cs-137|< _3.76E-03 9.16E-02 |< 6.10E-03 |< 3.46E-03 |[< 3.B2E-03 |[< 3.95E-03 J< 5.66E-03 |< 3.11E-03 |< 4.07E-03 |< 4.54E-03 [< 4.65E-03 |< 647E-03 |< 1.1BE-02 | 2.52E-02 | 9.16E-02
Ce-144|< 1.49E-02 |< 2.32E-02 |« 2.24E-02 |« 1.37E02 |< 1.23E-02 |< 1.1BE-02 |< 2.0BE-02 |< B.86E-03 |< 1.13E02 |< 155£-02 |< 1.29E-02 |« 1.94E-02 |< 1.56E-02 | 4.73E-03 | 2.32E-02
Bulk Storage Stream
Gross Bela 1,54E-01 1.24E-01 9.94E-02 1.08E-01 1.15€-01 2.97E-01 3.93E-01 1.16E-01 1.40E-01 1.19E-01 5.24E-01 4 65E-02 1.81E-01 | 1.36E-01 | 5.24E-01
Gamma Spectrometry
_Co-60] 9.00E-03 |< 5.19E-03 |< 4.86E-03 {< 4.86E-03 |< 648E-03 |< 577E-00 < 4.40E-03 {< 4.29E03 |< 647E-03 [< 6.00E:03 [<_4.65E:03 [< 453E-03 [< 554E-03 { 1.34E-03 | 900E03
Ru-106]< 530E-02 |< 4.18E-02 |« 4.06E02 [< 474E-02 |< 631E02 [« 466E02 [< 347E-02 [< 3.3BE-0Z [< J.B3E-02 [< 4.94E02 [< 3.92E-02 [< 3.58E-02 [< 4.36E-02 | B6AE-03 | 631E-02
Cs-137|< 5.90E-03 |< 490E-03 |< 4.70E-04 [< 4.86E-03 [« 579E-03 [« 556E-03 [« 481E03 [« 659E-03 [« 561E-03 | B.A46E-04 [< 428E-03 [« 4.17E-03 [« 4.48E-03 | 1.92E-03 | 6.59E-03
Ce-14dj< 2.20E-02 |< 144E02 |[< 1.86E-02 |< 100E-02 |« 270E-02 |< 203E-02 |< 1.13E-02 |< 1.35E-02 |< 1.55E-02 < 2.11E-02 |< 1.71E-02 < 1.17E-02 |< 1.76E-D2 | 4.64E03 | 2 70E-02
Perch Creek Welr
Gross Beis 1.14E+01 | 1.17E+01 2.00E+01 778E+00 | 7.27E400 | 466E+00| 9.08E400] 307E400] 6.27E400| 1.83E+00  5.99E+00] 6.82E400 |  7.99E+00 | 4.81E400 | 2.00E401
Sré& 7.A1E+00 4.34E+00 4.63E+00 7.77€+00 6.04E4+00 [ 1.80E+00 | 7.77E+00
Gamma Spectrometry First Q Second Q Third Q Fourth Q@
Co-60| < 1.35E-02 < 1.23E-02 1.12E-02 < 1.10E-02 < 1.20E-02 | 1.15E-03 | 1.35E-02
Ru-106 < 1.35E-01 < 1.OZED 9.54E-02 < 1.09E-01 < 1.10E-01 | 1.73E-02 | 1.95E-01
Cs-137 < 1.38E-02 < 1.11EQ2 < 1.08E-02 < 1.08E-02 < 1.176-02 [ 1.44E-03 | 1.38E-02
Ce-144 < 5.75E-02 < 4 73E-02 < 331E-02 < 4.51E-02 < 4.58E-02 | 1.00E-02 | 5.75E-02
") Quarterly sampling and
analysis

< Means that the resutt is fess than the Lower Limit of Detection, LLD.




ApPE A

WL Air Effluent Monitoring Data for 1998
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TABLE C1: WL AIRBORNE EFFLUENTS 1998

Week #]| Weeak Endmg B300, 2-136 STACK _BLD300, HCF STACK
Beta Alpha Beta (Bq) | Sb-125 | Alpha (Bg)
(Bg) (Bg) | g

1 {5-Jan-98 < < 1.70E+03 < <
2 12-Jan-98 < < 5.90E+03 < <
3 19-Jan-98 1.B0E+02 < 7.60E+03 < <
4 26-Jan-98 8.10E+01 < 8.B0E+03 | 7.30E+03 <
5 02-Fab-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-Fab-98 9.20E4+01 < 1.20E+04 < <
g 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 8.30E+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 < <
a5 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 B.50E+01 < 9.80E+03 < <

31 03-Aug-98 4.00E+02 < 3.80E+03 < 2.60E+03
32 10-Aug-98 780E+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 < < 3.20E+03 < <
36 07-Sep-98 1.00E+02 < 4.90E+03 < <
37 14-Sep-98 8.50E+01 < 7.30E+03 | 1.00E+05 <
as 21-Sep-958 < < 5.50E+03 < <
39 28-Sep-98 < < 2.10E+03 < <
40 05-0Oct-98 < < 1.00E+04 < <
41 12-Oct-88 < < 3.70E+03 < <
42 19-Cct-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 < 4.20E403 < <
50 14-Dec-98 < < 1.70E+03 < <
51 21-Dec-98 < < 3.60E+03 < <
52 28-Dec-98 < < 7.60E+02 < <

TOTAL 5.18E+03 |0.00E+00} 3.16E+05 | 1.05E+08 | 2.60E+03

AVERAGE 9.96E+01 10.00E+00| 6.08E+03 | 2.02E+04 | 5.00E+01

MINIMUM 7.7E+01  |0.00E+00 | 7.60E+02 | 7.30£+03 | 2.60E+03

MAXIMUM 1.70E+03  [0.00E+00| 1.40E+04 S5.30E+05 | 2.60E+03

LLD 75 75 600 1.43E+04 600

DRL (Bag/wk} 9.48E+07 |2.87E+06| 9.48E+07 | 2.22E+09 [ 2.87E+06

AVG as %DRL 1.05E-04 1,05E-04 | 1.79E-03 | 1.79E-03 | 1.79E-03

MAX as %DRL 1.79E-03 1.79E-03 1.05E+10 | 6.80E+11 | 2.60E+08

DRLy(Boywk) 1.05E+10 |2.60E+08| 1.05E+10 | 6.80E+11 | 2.60E+08

AVG as %DRL,| 9.53E-07 0.00E+00] 5.82E-05 | 2.97E-06 | 1.92E-05

MAX as %DAL,| 1-63E-05 |0.00E+00| 1.34E-04 | 7.79E-05 | 1.00E-03

1) The DRL for Sr-90 is applied to beta, and DRL for Am-241 is appiied 10 alpha
2} All DRLs are for members of the public at the site boundary.
3) LLD is Lower Limit of Detection. Symbol “<" indicates reading lower than LLD.
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TABLE C2; WL AIRBORNE EFFLUENTS 1998
Week #|Week Ending BLDG 300 IFTF STACK
Beta Sb-125 (Bq) 131 Cs-137 Alpha
(89) B9 __lBg) 8g)
1 05-Jan-98| 1.50E+03 < < < <
2 12-Jan-98| 1.60E+03 1.40E+05 < < <
3 19‘-’3“'98 4.50E+03 < < < <
4 26-Jan-98| 2.80E+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 < < < <
1 16-Mar-98] 2.40E+03 < < < <
12 23-Mar-98{ 1.70E+03 < < < <
13 30-Mar-98| 3.90E+03 < 6.00E+05 < <
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| B.00E+Q3 < < < <
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-98f B8.90E+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 2B-Sep-98| 6.70E+02 < < < <
40 05-Oct-98| 3.10E+03 < < < <
41 12-Oct-98( 7.70E+02 < < < <
42 19-Oct-98| 7.00E+03 < < < <
43 26-Oct-98| 3.40E+03 < < < <
a4 02-Nov-98| 4.40E+03 < 2.5E+06 < <
45 09-Nov-98| 1.00E+03 < 6.3E+04 < <
48 16-Nov-98| 1.80E+03 < 5.5E+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-Dec-98| 8.40E+03 < < < <
52 28-Dec-98] 5.30E+03 =< < < <
TOTAL 2.14E+05 1.40E+05 4.97E+06 2.30E+04} 0.00E+00,
AVERAGE 4.11E+03 2.69E+03 9.56E+04 4.42E+02| 0.00E+00
MINIMUM 6.70E+02 1.40E+05 3.1E+04 2.30E+04] 0.00E+00
MAXIMUM 1.10E+04 1.40E+05 2.50E+06 2.30E+041 0.00E+00
LLD 6.2E+02 1.5E+04] 4.6E+03 7.5E+03 6.2E+02
DAL (Bg/wk) 9.48E407 2.22E+09 7.25E+09 1.90E+08| 2.87E+08
AVG as %DAL 4.34E-03 1.21E-04 1.32E-03 2.33E-04] 0.00E+00
MAX as %DRL 1.16E-02 6.31E-03 3.45E-02 1.21E-02| 0.00E+00
DRLs(Bg/wk) 1.05E+10 6.80E+11 7.25E+09 3.74E+10| 2.60E+08
AVG as %DRLy 3.93E-05 3.96E-07 1.32E-03 1.18E-06] 0.00E+00
IMAX as %DRLy 1.05E-04 2.06E-05 3.45E-02 6.14E-05| 0.00E+00

L
2
3.

The DRL for S5r-90 ts appiied 10 beta, and DRL for Am-241 is applied 10 alpha.
All DRLs are for members of the public at the site boundary.
LLD 15 Lower Limit of Detection. Symbol "<" indicates reading lower than LLD,
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TABLE C3: WL AIRBORNE EFFLUENTS 1998
Al.:WTC
Week #| Week Ending VIF V2F
Beta Cs-137 {Alpha Beta Sb-125 Cs-137 (Bq)| Alpha (Bq) [Total Beta
(Bg) (Bq; __i(Bg) (Bg) {Bg) (Bg)
1 05-Jan-98] 2.86E+02 < 1.68E+02 2.51E+02 < < < 5.37E+02
2 12-Jan-98] B.61E+02| 1.40E+04 | B.02E+02| 5.02E+02 < < < 1.36E+03
3 19-Jan-98| 2.78E+03 < 8.3BE+02] 542E+02 < < 8.00E+01 3.32E+03
4 26-Jan-98| 2.32E+03 < 5.41E402 2.52E+02 < 1.B2E+03 | 1.60E+02 2.57E+03
5 02:Feb-98| 1.26E+03 < 1.68E+02 4.33E+02 < < 1.91E+02 1.69E+03
6 09-Feb-98| 1.73E+03 < 3.54E+02] 4.40E+02 < < 2.95E+02 2.17E+03
7 16-Feb-08| 1.37E+03 < 1.08E+03] 3.68E+02 < < 2.28E+02 1.74E+03|
8 23-Feb-98| B.96E+02 < 4.10E+02] S5.14E+02] 8.15E403 < 9.23E+02 1.41E+03
9 02-Mar-98| 8.89E+02 < 4 93E+02 4.76E+02 < < 6.65E+01 1.37E+03
10 09-Mar-98{ 9.80E+02 < 1.00E+03 1.30E+03 < < 1.00E+03 2.28E+403
11 16-Mar-88| 4.70E+03 < 1.00E+03 3.40E+02 < < 1.20E+02 5.04E+03
12 23-Mar-98] 7.40E+02 < 1.60E+02 2.30E+02 < < 1.70E+02 9.70E+02
13 30-Mar-98| 9.90E+02 < 3.60E+02] 2.8B0E+02 < < 1.00E+02 1.27E+03
14 06-Apr-88| 9.70E+02 < 5.50E4+02 4.90E+02 < < 1.30E+02 1.46E+03
15 13-Apr-98| 8.10E+02 < 2.80E+02 2.50E+02 < < 1.10E+02 1.06E+03
186 20-Apr-98]| 1.60E+03 < 4.30E+02 7.10E+02 < < 6.50E+01 2.31E+03
17 27-Apr-98{ 1.30E+03 < 4.50E+02 3.90E+02 < < < 1.69E+03
18 04-May-98] 2.60E+03 < 8.10E+02] 8.50E+02 < < 2.50E+02 3.45E+03
19 11-May-98| B.90E+02 < 5.30E+02| 3.20E+02 < < 1.20E+02 1.21E+03
20 18-May-98| 4.40E+02 < 4.20E+02| 3.50E+02 < < 1.10E+02 7.80E+02
21 25-May-98| 1.70E+03 < 2.8B0E+02] 8.00E+02 < < 2.60E+02 2.50E+03
22 01-Jun-98| 1.70E+03 < 3,20E+02| 1.00E+03 < < 1.40E402 2.70E+03
23 08-Jun-g8] 1.90E+03 < 4.00E+02| 2.40E+02 < < < 2.14E+03;
24 15-Jun-88} 3.80E+03 < B.20E+02| 4.40E+02 < < 1.60E+02 4.24E+03
25 22-Jun-98( 1.40E+03 < 9.20E+02 8.20E+02 < < 1.80E+02 2.22E+03
26 29-Jun-88| 2.00E+03 < 6.70E+02] 4.20E+02 < < 1.20E+02 2.42E+03
27 06-Jul-98| 1.00E+03 < 3.90E+C2 9.50E+02 < < 1.40E+02 1.85E+03
28 13-Jut-98| 7.B0E+02 < Q] 4.80E+02 < < 2.60E+02 1.26E+03
29 20-Jul-88| 6.40E+02 < 2.30E+02 6.00E+02 < < 1.00E+02 1.24E+03
30 27-Jul-98| 1.00E+03 < 8.30E+02 4.90E+02 < < 2.50E+02 1.49E+03
31 03-Aug-98| 9.60E+02 < 5.70E+02 410E+02 < < 7.80E+01 1.37E+03
32 10-Aug-98{ 1.70E+03 < 9.30E+02| 7.30E+02 < < 2.80E+02 2.43E+03
33 17-Aug-98] 1.40E+03 < 0 4.10E+02 < < 3.00E+02 1.81E+03
34 24-Aug-98| 1.30E+03 < 3.90E+02 3.30E4+02 < < 1.20E+02 1.63E+03
35 31-Aug-98| 1.10E+03 < 0| 4.10E+02 < < < 1.51E+03
36 07-Sep-98| 5.20E+02 < 1.00E+03| 2.40E+02 < < 2.10E+02 7.60E+02
37 14-Sep-98| 1.70E+03 < 2.10E+02 4.40E+02 < < 7.60E+01 2.14E+03
38 21-Sep-98| 8.10E+02 < 2.10E+02 4.90E+02 < < 6.40E+01 1.30E+03
38 28-Sep-98] 7.70E+02 < 5.50E+02 3.50E+02 < < 1.80E+02 1.12E+03
40 05-Oct-98| 5.50E+02 < 1.90E+02| 2.20E+02 < < 7.20E+01 7.70E+02
41 12-Oct-98] 6.00E+02 < 3.60E+02 3.70E+02 < < 1.30E+02 9.70E+02
42 19-Oct-98| B.70E+02 < 3.30E+02 5.30E+02 < < 5.70E+01 1.40E+03
43 26-Oct-98| 7.70E+02 < 2.20E+02| 5.00E+02 < < < 1.27E+03
44 02-Nov-98| 1.20E+03 < 5.30E+02 2.20E+02 < < 6.30E+01 1.42E+03
45 09-Nov-98! 6.80E+02 < 5.90E+02| 4.40E+02 < < 5.40E+01 1.12E+03
45 16-Nov-881 1.50E+03 < 2.00E+02| 2.60E+02 < < 6.30E+01 1.76E+03
47 23-Nov-98| 1.50E+03 < 4.50E+02 3.20E+02 < < 1.20E+02 1.82E+03
48 30-Nov-98| 1.20E+03 < < 3.40E+02 < < 1.40E+02 1.54E403
49 07-Dec-98| 1.00E+03 < 5.90E+02 3.90E+02 < < 7.70E+02 1.39E+03
50 14-Dec-98( B8.50E+02 < 6.90E+02] 4.00E+02 < < 1.70E+02 1.25E+03
51 21-Dec-98| 7.90E+02 < 5.20E+02| 2.90E+0D2 < < 2.30E+02 1.0BE+03
52 28-Dec-98| 4.20E+02 < 1.70E+02] 8.10E+01 < =< 5.30E+01 5.01E+02
TOTAL 6.65E+04] 1.40E+04 | 2.44E+04] 2.37E+04| B.15E+03| 1.B2E+03 | B.96E+03 9.02E+04
AVERAGE 1.28E4+03] 1.40E+04 | 4.70E+02] 4.56E+02{ B.15E+03| 1.82E+03 | 1.79E+02 1,74E+03
MINIMUM 2.B6E+02] 1.40E+04 | 1.60E+02] B.10E+01] 8.15E+03| 1.82E+03 | 5.30E+01 5.01E+D2
MAXIMUM 4.70E+031 1.40E+04 | 1.09E+03| 1.30E+03| 8.15E+03| 1.82E+03 { 1.00E+03 5.04E+03|
LLD 16E+02] 1.9E+03 | 1.6E+02 52] 1.2E+03] 6.3E+02 52
DRL (Bg/wk) 3.60E+07 [7.19E+07 |[1.09E+06 [3.60E+Q07 [8.40E+08 |[7.19E+07 |[1.09E+06 3.60E+07
AVG as %DRL |3.56E-03 |1.95E-02 |4.31E-02 [1.27E-03 9.70E-04 |2,53E-03 [1.64E-02 4.31E-02
MAX as %DRL [1.31E-02 [1.95E-02 |1.00E-01 |3.61E-08 [9.70E-04 |2.53E-03 [0.17E-02 1.00E-01
DRLy(Bo/wk) 8.83E+09| 3.52E+10 | 2.50E+08] 9.83E+09] 6.4E+11| 3.52E+10 | 2.6E+08 9.83E+09)
AVG as %DRLy | 1.30E-05| 3.97E-05 1.88E-04] 4.64E-06 | 1.27E-6 | 5.17E-06 | 7.17E-05 1.77E-05
MAX as %DRLy, | 4.78E-05| 3.97E-05 4.36E-04| 1.32E-05 | 1.27E-06 | 5.17E-06 | 4.00E-04 5.13E-05

1. The DRL for Sr-90 is applied to beita, and DRL for Am-241 is applied to alpha.

2.
3

All DRLs are for members of the public at the boundary.
LLD is Lower Limit of Detection. Symbol “<" indicates reading lower than LLD.
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TABLE C4: WL AIRBORNE EFFLUENTS 1998

REACTOR BUILDING
Week #]Week Ending Beta (Bq) Tritum(Bq) Alpha (Bqg)
1 05-Jan-98 459E+03] 1.46E+09 <
2 12-Jan-98 2.66E+03| 1.32E+09 3.31E+02
3 19-Jan-98 3.07E+03| 1.10E+09 <
4 26-Jan-98 3.91E+03| 1.40E+09 <
5 02-Feb-98 540E+03] 1.50E+09 3.31E+02
6 09-Feb-98 7.51E+03] 4.90E+08 1.43E+03
7 16-Feb-98 6.26E+03] 1.50E+09 5.51E+02
8 23-Feb-98 6.26E+03| 1.50E+09 5.51E+02
9 02-Mar-98 4.14E+03{ 2.00E+09 3.09E+02
10 09-Mar-98 4.68E+03] 1.60E+09 3.09E+02
1 16-Mar-98 3.B6E+03] 4.60E+09 5.29E+02
12 23-Mar-98 2.99E+03] 1.40E+08 3.09E+02
13 30-Mar-98 5.4BE+03] 1.60E+D9 5.29E+02
14 06-Apr-98 < <
15 13-Apr-98 5.60E+03{ 2.40E+09 <
16 20-Apr-98 1.58E+03] 1.10E+09 1.17E+03
17 27-Apr-98 241E+03] 1.90E+09 <
18 04-May-98 4.07E+03| 2.00E+09 <
19 11-May-98 3.52E+03] 2.40E+09 <
20 18-May-98 2.22E+03| 5.60E+09 <
21 25-May-98 1.11E+03] 5.06E+09 1.17E+03
22 01-Jun-98 4.07E+03] 3.10E+09 9.69E+02
23 08-Jun-98 2.35E+03 2.86E+09 1.19E+03
24 15-Jun-98 2.22E+03] 2.86E+09 3.09E+02
25 22-Jun-98 2.77E+03| 2.00E+09 <
26 29-Jun-98 2.22E+03| 2.70E+09 <
27 06-Jul-98 3.19E+03| 2.66E+09 3.09E+02
28 13-Jul-98 2.91E+03{ 2.40E+09 5.29E+02
29 20-Jul-98 3.88E+03| 2.00E+09 5.29E+02
30 27-Jul-98 3.6BE+03{ 2.30E+09 <
31 03-Aug-98 3.60E+03] 1.60E+09 3.31E+02
32 10-Aug-98 447E+03{ 2.00E+09 <
33 17-Aug-98 4.38E+03| 1.60E+09 8.25E+02
34 24-Aug-98 3.64E+03{ 1.30E+09 8.25€+02
35 31-Aug-98 4.24E+03} 9.00E+08 <
36 07-Sep-98 4.02E+03| B.00E+08 <
a7 14-Sep-98 4.43E+03] 2.20E+09 <
38 21-Sep-98 3.50E+03| 1.60E+09 4.99E+02
39 28-Sep-98 4.38E+03| 6.60E+08 4.34E+02
40 05-Oct-98 4.61E+03| 2.20E+09 3.69E+02
41 12-Oct-98 2.74E+03{ 2.00E+09 <
42 19-Oct-98 4.07E+03| 2.00E+09 <
43 26-Oct-98 3.52E+03{ 1.70E+09 <
44 02-Nov-98 4.03E+03] 1.90E+09 <
45 09-Nov-98 241E+03] 1.80E+09 <
46 16-Nov-98 2.83E4+03| 1.80E+09 <
47 23-Nov-98 4.47E+03| 1.70E+09 <
48 30-Nov-98 3.55E+03| 1.00E+09 <
49 07-Dec-98 3.13E+03| 9.60E+08 <
50 14-Dec-98 3.96E+03| 1.20E+09 <
51 21-Dec-98 5.62E+03] 1.10E+09 <
52 _28-Dec-98 5.82E+03] 7.00E+08 <
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
LLD 3.0E+02] 1.0E+05 3.0E+02
DAL (Ba/wk) 3.21E+10| 5.99E+15 B.10E+08
AVG as %DRL 1.20E-05] 3.09E-05 6.69E-05
MAX as %DRL 2.34E-05] 9.35E-05 1.77E-04
DRL,(Bg/wk) 3.21E+10| 9.76E+15 8.10E+08
AVG as %DRLs 1.20E-05] 1.90E-05 6.69E-05
MAX as %DRLs 2.34E-05| 5.74E-05 1.77E-04

1. The DRL for Sr-90 1s applied 10 beta. and DRL for Am-241 is applied to alpha.
2. All DRLs are for members of the public at the boundary.
3. LLD is Lower Limit of Detection. Symbol "<” indicates reading lower than LLD.
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WL Air Effiuent Monitoring Data for 1998 A
TJABLE C5: WL AIRBORNE EFFLUENTS 1998

AECL-MISC-362-98, Vol.2

INCINERATOR
SAMPLE PERIOD BETA (Bg) | Cs-137 (Bq) | ALPHA (Bq)
Apr-06 10 Apr-07 2.20E+05 2.87E+05 3.58E+03
Apr-20 to Apr-21 351E+03 5.40E+03|<
Jun-18 to Jun-22 2. 81E+03 4.40E+03]<
Oct-01]  6.10E+03 1.03E+04|<
Oct-14] " 7.13E+03 1.10E+04}<
Oct-15] " 3.14E+08 4.12E403|<
Oct-19 to Oct-22 9.71E+05 9.63E+05 2.10E+04
Oct-26 to Oct-30 1.35E405 9.38E404 1.75E+03
Nov-02 1.85E+03 2.44E+03|<
Nov-25 5.51E+03 5.44E+03|<
Nov-27 1.17E+02 1.81E+03j<
Dec-15[  1.59E+05 B.05E+04 221E+03
TOTAL (Bq) 1.52E+06 1.47E+06 2.B5E404
AVERAGE(Bg/wk) 2.91E+04 2.83E+04 5.49E+02
MAXIMUM (Bq) 9.71E+05 9.63E+05 2.10E+04
MINIMUM (Bg) 1.17E+02 1.81E+03 1.75E+03
LOWER LIMIT DETECTION 72 870 72
DAL (Bg/wk) 1.30E+11 1.90E+11 2.85E+09
AVG as %DRL 2.24E-05 1.49E-05 1.93E-05
MAX as %DRL 9.00E-08 9.53E-07 6.14E-05
DRLboundary(Bg/wk) 1.50E+11 5.40E+11 3.82E+09,
AVERAGE(%DRLy) 1.94E-05 5.23E-06 1.44E-05
MAX(%DRLy) 6.47E-04 1.78E-04 5.50E-04
TABLECE: WL AIRBORNE EFFLUENTS 1998
COMPACT OR_IEALER
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 1.77E+02
Apr-23|  1.51E+03 1.39E+03 3.91E+02
Jul-21] 1.71E+03 1.72E+03(<
Sep-14]  2.08E+03 1.45E+03 1.95E+02
Sep29] 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(Bg/wk) 3.91E+02 3.00E+02 2.95E+01
|MAXIMUM {Bq) 7.24E+03 5.37E+03 4.91E+02
MINIMUM (Bq) 6.7T1E+02 9.39E+02 4.30E+01
LOWER LIMIT DETECTION 7.30E+01 8.82E+02 7.30E+01
DAL (By/wk) 1.90E+09 3.26E+09 4.aﬁE+'oﬂ
AVG as %DRL 2.06E-05 9.20E-06 6.05E-05
MAX as %DRL 3.53E-05 2.88E-05 B.81E-05
DRLboundary({Bg/wk) 4.64E+09 1.66E+10 1.2054-031
AVERAGE(%DRLy,) B.42E-06 1.81E-06 2.46E-05
MAX(%DRLy) 1.56E-04 3.23E-05 4.09E-04

1. The DRL for 5r-90 1s applied to beta, and DRL for Am-241 is applied 1o alpha.
2. All DRLs are for members of the public at the boundary.
3. LLD is Lower Limut of Detection. Symbol "<" indicates result lower than LLD.
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YABLE D1: RADIOACTIVE MATERIALS IN WL LIQUID EFFLUENTS TO THE WINNIPEG RIVER - PROCESS OUTFALL 1998

[WUCUTE | oA WDA o 1998 MONTHLY RELEASES (BO) TOTAL  |AVERAGE |MAXIMUM
Bomonth | Boll | Bag/month | JANUARY [FEBRAUARY| MAACH | APRIL MAY JUNE JULY ] AUGUST | SEPT ocT NOV DEC Bq Bg Bq
mA 33E+M 300E-03] J00E+05f 497E4+06 3.64-5606 J59E4+06 | J40L+06 | 9 SAE+08 1.36E407 | 7.31E+08 §23E+06 | 2.32E+07 | 647E+06 | 432E+06 | 9 68E+06 9SIELO7 792E+08 232_&0'7
GR-BETA 4.11E+12 1 0OE-03 1. 00E+05] 8 17E407 | 390E+07 | 6.4BE+G7 | 6 46E+07 1.09E+08 | 856E+07 | S65E+07 516E+07 | 6630407 | J23E+D7 | A 64E+07 | A99E+07 728E+08] 6 OBE+07, 1.09E+08
CO-60 318E+12 249E-03| 2 49E+05 < < < < < < 546E405 < < < < 4 35E+05 P8E05| B 1BE:04] 548E+05
Eﬁ-&g 2.30E+14 200E-03| 2.00E+05] 3.99E+06 | 6.05E+05 1.87E+Q7 1.74E+07 | 5B4E+07 | 216E4+07 1.08E+07 6 75E+00 | 661E+406 F 10406 | 1 oi'Eoor 157E+08 1.84E+08 137E+07] 5 84E+07
W 4.11E+12 2.00E-03] 200E+04)] 136E+07 7 69E+06 1.86E+07 1 74E+07 | 584E4+07 | 2 16E+07 1.08E+07 6.75E+D6 | 6.61E406 T17E+06 | 1 OAE+Q7 157€+08 1 81E+08 1.5CE+07| 584E+07
CS-137 1.59E+12] 222E-03| 222E+05| 8.41E+07 | 574E+07 | 953E+07 | 2 W 505E+07 4.33E+07 | 373E+D7 255E407 | 3.18E+O7 1.84E.+07 1.40E+07 | 2 J0E+D7 5C7E+0B| 4 22E+07] 953E.07
u-235 572E+12, 7 04E-03] 7.04E+05 G.ﬁbﬁ < < < < < < < < < < < BO2E+05] S 02?00‘ 6 02E+05
"a»zzs NA| D.6BE-03] 3.6BE+05| 2.256+07 | B.90E+05 | 2576+06 | 1.08E+406 < < < 2.44E+06 | 1B3E+06 | B.44E+D5 < 3.06E+06 | 3 526+07| 283E+0B| 2 25E+07
PU-239 242E+12| 100E-03| 1.00E+05| 9.94E+05 | 190E+G5 | 108E+05 | B.SSE+06 | 3 16E+06 | G.65E+05 | 2.64E+05 | 1 34E+405 | 3.55E+06 | 5.66E+05 | 4.44E+05 | 261E+05 | 189E+07| 157E+06] B 55E+00
lﬁ:-z‘aa 277E+12|  1.00E03| 1.00E+05]| 4.01E+05 | 1.90E+05 | 170E+05 | 4.83E+05 | 3.54E+05 | 477E+05 | 1.63E+05 | 124E+05 | 1.56E+05 | 5.01E+05 | 3.03E+05 | 504E+05 | 3 9BE+06] 3.31E+05| 5 04E+05
TH-232 NA 5.01£-03] 5.01E+05] 1.52E+07 < < < < < < 5.54E405 < 4.22E405 < < 1.62E+07 1.35E+06 1.52E+07
TRITIUM 489E+16|  Z.0E-02| 2.00E+0B| 603E+07 a.«xa_oe\L ABOE+08 | B.5SE+00 | 7.95E+08 | G.57E+0B | 522E+08 | 345€+08 | A4.04E+08 | D.47E«08 | 4.01E+08 | 4516400 | S5ASE+09| 4.54E+08| 7 95E+08
'ﬁ-r NA| Z46E-02| 24GE+08| < P < V17E+07 | 191E+07 | D.GTE+0E | 1.00E+07 < 6.33E+06 < 4506406 < 6 13E+07] 6 11E+06] 101E+07
iﬁiw;flvm TOIE+0D | 173E+00 | 179E+00 | 2.55E+08 | 2696+00 | 242E+08 | 1.41E+08 | 1.0SE+08 | 1.48E+08 | 1.05+08 | 1.11E+0D | 1.45E+08 | 2Z.06E+09| 1.72E+08] Tseﬁa

1. DRL for Am-241 is applied 1o gross alpha; DRI for Sr-90 is applied to gross heta.
2. Minimum Detectable Activity (MDA) based upon 20.3-L sample, counting time 800 minules
3. Lower Limit of Detection (LLD) is product of MDA and minimum assumed monthly discharge, 1E+08 L.

TABLE D2: RADIQACTIVE RELEASES FROM WL - LAGOON 1998

Nuctide DAL MDA LLD June Oct Total Average Average Max Dischg.
Bg/month Bg/l Bag/Dischg. Bq Bq Bq {Total/12) Bq %DRL %DRL
Gross Alpha J3E+11 3.00E-03 | B.10E+04 < 1.09E+06 1.09E+06 9.08E+04 2.75E-05 3.30E-04
Gross Beta 4.11E+12 | 1.00E-03 | 2.70E+04 1.63E+07] 3.49E+06] 1.98E+07 1.65E+06 4.01€-05 3.97E-04
Sr-89+90 3.92E+406 .63E+06] 5.55E+06
Sr-90 411E+12 | 2.00E-03 | 5.40E+04 J.92E+06 63E+06]  5.55E+06 4.63E+05 1.13E-05 9.54E-05
[Cs-137 1.59E+12 |} 2.22E-03 | 5.99E+04 < <
{Dischg. Vol(L) 1.02E+08] — 2.68BE+07| _ 1.29E+08

1. DRL for americium-241 is applied 1o gross alpha; DRL for Sr-90 is applied to gross beta, both for members of public al site boundary.
2. Minimum Detectable Activity (MDA) based upon 20.3-1 sumple, counting time 300 minufes.
3. Lower Limut of Detection (LLD) is product of MDA and minimum assumed discharge, 2.7E+07 L.
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MAP E1: CRL EFFLUENT MONITORING LOCATIONS 0
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MAP F1: WL EFFLUENT MONITORING LOCATIONS
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