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Section |. Facility Information

Site Description

The Nevada Test Site (NTS) is operated by the Nevada Field Office, U.S. Department of
Energy, as the on-continent test site for nuclear weapons testing. It is located in Nye
County, Nevada, with the southeast corner about 90 km (56 mi) northwest of Las Vegas,
NV. The NTS covers about 3500 km? (1350 mi?), an area larger than Rhode Island. lIts
size being about 46 to 56 km (28 to 35 mi) east to west and from 64 to 88 km (40 to 55
mi) north to south. The NTS is surrounded, except on the south side, by public exclusion
areas (Nellis Air Force Base Range Complex) that provide another 15 to 65 miles between
the NTS and public lands (Figure 1). The NTS is characterized by desert valley and Great
Basin mountain topography, with a climate, flora, and fauna typical of the southwest
deserts. Population density within 150 km (93 mi.) of the NTS is only about 0.5 persons
per square kilometer, excluding the Las Vegas area. Restricted access, low population
density in the surrounding area and extended wind transport times are advantageous
factors for the activities conducted at the NTS. Surface waters are scarce on the NTS and
there are great depths to slow-moving groundwater resources. Processing of radioactive
materials is limited to laboratory analyses. Handling of these materials is limited to
transport, assembly, and underground placement of nuclear explosive devices and
operation of a waste disposal (LLW) site.

Source Description

Figure 2 is a map of the NTS which shows the areas used for nuclear testing. The NTS has
been the primary location for testing of nuclear explosives in the Continental U.S. since
1951. Historical testing has included (1) atmospheric testing in the 1950s and early
1960s, (2) earth-cratering experiments, and (3) open-air nuclear reactor and engine testing.
Since the mid 1960s, testing of nuclear devices has occurred underground in drilled
vertical holes or in mined tunnels. Limited non-nuclear testing has included spills of
hazardous material at the Liquified Gaseous Fuels Spill Test Facility (LGFSTF). Facilities for
the storage and disposal of mixed and low-level radioactive waste are also operated on the
NTS. Monitoring and evaluation of the various activities conducted onsite indicates that
the potential sources of offsite radiation exposure in 1992 were releases: (1) from
sampling activities following underground nuclear tests in the Yucca Flat and Rainier Mesa
areas of the NTS; (2) from evaporation of tritiated water from containment ponds that
receive drainage water from tunnels E, N, and T in Area 12 and from the Decontamination
Facility in Area 6; (3) from onsite radioanalytical laboratories and a protective clothing
laundry; (4) from the Area 5 low-level waste storage and disposal facility; and (5) from
other diffuse sources that are discussed later. The following sections present a general
description of the effluent sources on the NTS.

Ground Seepage

Ground seepage may occur when changes in ambient pressure pump noble gases up from
the cavity created by the nuclear test through the overburden and into the atmosphere.
This process, sometimes referred to as "atmospheric pumping”, creates a diffuse source of
radiological effluents. These area sources are rare and therefore not routinely monitored.
The phenomenon is usually restricted to events conducted in the Pahute Mesa region of
NTS. These seepages were from nuclear tests conducted prior to 1992.



Krypton-85 was detected at all environmental sampling locations on the NTS as it has
been in previous years. The Area 20 environmental sampler was about 4 pCi/m® above the
onsite network average, but the precise source is unknown. Assuming this seepage
occurs from an area under which several underground tests were conducted, a source
term can be calculated as shown in Appendix 9.

Tunnel Operations

Nuclear tests are sometimes conducted within tunnel complexes drilled into the Rainier
Mesa region. Following this type of test, mine-back operations may discharge radiological
effluents into the tunnel; the tunnel air is then purged to the atmosphere by a ventilation
system. The active tunnels, i.e. those tunnels used for nuclear testing in 1992, are called
"P Tunnel"” and "N Tunnel". Analysis of the airborne radiological contaminants is
performed on samples collected at the discharge point of the tunnel air. Figure 3 is a
photograph of a tunnel portal and Appendix 3 contains the Defense Nuclear Agency (DNA)
procedures for this activity. Isokinetic sampling equipment has been installed in P Tunnel
and is being operated by REECo. The results obtained tend to confirm the DNA
measurement methodology (described in Appendix 3) within a factor of 2 or 3.

Containment Ponds

Water which is radiologically contaminated is held within containment ponds. The sources
of the water for evaporation are the tunnels in Area 12 and a decontamination facility
located in Area 6. A photograph of tunnel containment ponds is provided as Figure 4.

The only significant radiological contaminant which produces an air emission from
evaporation of the water is *H (as HTO). The calculation of the source term is described in
Appendix 5.

Drillbacks

Following underground nuclear tests, core samples are taken for analysis from the nuclear
cavity formed by the detonation of the device. This is referred to as core-sampling and is
accomplished by drilling into the area of interest and recovering the sample using special
drilling equipment. Radioactive material may be discharged into the atmosphere during the
drilling operations, subsequent core-sampling, and cement-back operations. Because of
different engineering designs, there are two methods for handling potential effluents during
drillbacks. These are described in Appendices 1 and 2.

Laboratories

Radiological analyses are conducted by REECo in a laboratory located in Building 650, and
LANL conducts similar analyses in Building 701 at Mercury (see Appendix 2). Because
these facilities primarily process environmental samples, very little radioactivity passes
through them. However, there is potential for some quantity of radionuclides to be
discharged into the atmosphere through the hood ventilation system during sample
processing, particularly spiked samples, or from loss of radioactive standards. Figure 5 is
a photograph of the Building 650 hood ventilation stacks seen from above. The source
term for Bldg. 701 is contained in Appendix 2 and for Bldg. 650 in Appendix 4. In
general, evaporation and spills from samples containing HTO, radioiodines, or noble gases
is conservatively estimated by assuming all such materials are released. Non-volatile



materials are controlled by keeping their inventory below the possession limits set forth in
Appendix E to 40CFR61.

Decontamination Laundry

Anti-contamination suits, which have acquired some radiological contamination, are
washed and dried at the Area 6 Decontamination Facility. The potential for radionuclides
to cling to the fabric during the washing phase is small, but the potential exists that they
may be discharged into the atmosphere during the drying phase. A photograph of the
effluent discharge point from the driers is provided as Figure 6. The louvered box (shown
closed) located in the upper center of the photograph is the actual point of discharge., and
the method of calculating the source term is explained in Appendix 8.

Area 5 Radioactive Waste Management Site (RWMS)

This site is used for the disposal of low-level waste, for storage of transuranic and mixed
wastes, and contains the Greater Confinement Disposal (GCD) Test Unit and 12 GCD
boreholes (only a few have any waste). Disposal is accomplished by the use of pits and
trenches; concrete pads are used for temporary storage of certain wastes. Only packaged
wastes are accepted for disposal. The facility is considered a diffuse source of radiological
effluents. The only radioactive effluent picked up by the various types of samplers
surrounding the site is HTO. The calculation of the HTO source term is explained in
Appendix 7.

Plutonium Contaminated Surface Areas

Surface soils in certain areas on and off of the NTS were contaminated with plutonium
from either safety, atmospheric, or cratering (the Plowshare Program) tests using nuclear
explosives. An investigation of these areas during the Nevada Applied Ecology Group
studies developed the inventories of plutonium shown in Table 1. These areas could
become potential sources of plutonium exposure if the contaminated soils were to be
resuspended, e.g., during surface cleanup or similar activities. Figure 7 is a map showing
the approximate locations of the nuclear device tests on the NTS. There are air samplers
at or near almost all onsite areas. Plutonium analyses of the glass-fiber filters from these
samplers indicates that the majority of the results are less than the minimum detectable
concentration (MDC) and most of those are even less than the 2 standard deviation (2s)
counting error. The one area that is different is Area 3 where operational activities can
cause contaminated surface soil to become resuspended. Area 3 is considered a diffuse
source of radioactive effluents, although plutonium is the only detectable one. The
calculation of the source term is explained in Appendix 6.
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Section ll. Air Emissions Data

Each potential source of NTS emissions was characterized by one of the following: (1) by
monitoring methods and procedures previously developed at NTS (see Appendices 1, 2,
and 3), (2) by a yearly radionuclide inventory of the source, assuming that volatile
radionuclides are released to the environment, (3) by assuming that all surface
contamination on anti-contamination clothing is released to the environment during
laundering, (4) by the measurement of tritium (HTO or T,0) concentration in liquid
effluents discharged to containment ponds and assuming all the effluent evaporates over
the course of the year to become an air emission, or (5) by using a combination of
environmental measurements and CAP88-PC to calculate emissions. Appendices 1
through 9 describe the methods used to determine the emissions from the sources listed in
Section |. In accordance with 40 CFR 61.93.(b).(4).(ii), no credit was taken for pollution
control equipment in determining air emissions.

These NESHAP emissions are listed in Table 2, are very conservative (worst case), are
used in Section lll to calculate the EDE to the Maximum Exposed Individual (MEI), and
exceed, in some cases, those reported in DOE’s Effluent Information System (EIS). The
NESHAPs worst case emissions that exceed the EIS reported emissions are noted by a (1)
in Table 2.

A summary of the NTS total emissions for NESHAPs reporting, by radionuclide, is provided
in Table 3.
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Table 3

TOTAL EMISSIONS FOR CY 1992*

Radionuclide Half-Life (days) Annual Quantity (Ci)
*H 4510 2200
STAr 35.02 2.9
3Ar 9.8 x 10* 8.1 x 10°
8SKr 3.9x 10° 281
1277Xe 36.4 5.7x 10°®
129mye 8.9 2.4 x 10°
131mXe 11.9 1.5 x 102
133Xe 5.24 0.43
13 8.04 7.7 x 10°
239+240py 8.8 x 10° 2.5x 10?3

* Includes all worst case point and diffuse source releases. Actual
estimated releases are reported on DOE/NV Effluent Information System
reports.




Section lll. Dose Assessments

Summary of Input Parameters

CAP88-PC was used to calculate effective dose equivalents to offsite
persons. The input parameters were the radionuclide releases listed in
Section |l above as reported by Los Alamos National Laboratory, Lawrence
Livermore National Laboratory, Sandia National Laboratories and the
Defense Nuclear Agency plus liquid effluent monitoring performed by the NTS
operating contractor (REECo). Gaseous releases occurred as part of drillback
operations, tunnel purging, laundry and laboratory processes, the tunnel
evaporative ponds, and from the Area 6 Decontamination Facility pond. The only
measurable particulate emission was 2***2¢°Py originating in Area 3.

To calculate the amount of tritiated water (HTO) evaporated, measurements of
HTO concentration in the containment ponds were compared for February 1992
and December 1992. These concentrations were assumed equal, i.e., within
measurement error so all the HTO influent to the ponds during 1992 was
assumed to have evaporated, a conservative estimate as no allowance for
infiltration into the soil column is made. A description of the estimated source
term for these emission sources is contained in the Appendices.

The source data listed above are used with five stability array (STAR) data files
as input to CAP88-PC. The five STARs include the files with names
NTSYUCCA, AREAOS, MEDA20, DESERTRK, and T-Tunnel. NTSYUCCA is used
for sources on Yucca Flat (Areas 1,2,3,4,6,7, and 9), AREAOS is used for
sources on Frenchman Flat, DESERTRK is used for sources in Mercury, MEDA20
is used for sources in Areas 19 and 20, and T-Tunnel for the tunnel pond
sources in Area 12. MEDAZ20, T-Tunnel and AREAO5 were developed by the
Weather Service Nuclear Support Office (WSNSO) using data obtained from the
meteorological stations located near the boundary of Areas 19 and 20 on Pahute
Mesa, near the tunnels in Area 12, and at Well 5B in Area 5. The other two files
were provided by the National Climatic Data Center in North Carolina based on
data from meteorological stations in Yucca Flat and at Desert Rock airstrip. The
WSNSO assessment is attached as Appendix 10. For each of these five STARs
there may be a different location for the maximally exposed individual, but, when
the contributions of all NTS sources are considered, only one location would
receive the maximum exposure, Indian Springs, Nevada. See Figure 1 for
location residences and communities around the NTS.

The EDE, in mrem, to the maximally exposed individual (a resident in Indian
Springs, NV) was.calculated using CAP88-PC for each of the listed sources in
Section Il. A summary of sources contributing to the EDE is shown in Table 4.
Calculation of this EDE requires summing the contribution from all sources as
shown in Table 5. The sources listed as containment ponds in Areas 6 and 12,
and Laboratory Buildings 650 and 701 (Mercury) were added to the NESHAP
program in 1991 for 1990 emissions. Consideration of diffuse sources, such as
soils contaminated by safety and other nuclear device tests added in this report,
completes the possible sources of emission of radioactivity on the NTS.
Appendices 1 - 9 contain estimates of radionuclides which could be released
from each source. Descriptions and estimations of the errors involved in each
step of the process (measurement, monitoring, and calculation), estimations of
potential releases, and worst case scenarios are also included.

10



Compliance Assessment

Table 4

Summary of CY 1992 CAP88-PC Calculation of EDE
to the Maximally Exposed Individual in Indian Springs, Nevada*

Source Distance to Individual Effective Dose Equivalent (mrem
and Direction
Tunnel Operations (Area 12) 80 km SSE 2.8 x10°
Drillback (Area 3) 64 km SE . 1.9 x 10°®
Containment Ponds**
Area 6 54 km SE 2.2 x1071
Area 12 80 km SSE 0.012
Laboratories
REECo 34 km ESE 6.8 x 10
LANL 34 km ESE 5.4 x 10°®
Decontamination Laundry , 54 km SE 4.5 x 10°®
Plutonium Resuspension 64 km SE 2.9 x 10*
(Area 3)
LLW Facility (Area 5) 42 km SE 8.4 x10°®
TOTAL 0.012

* Location of residences and communities around the NTS is shown in Figure 1.
** Assumes evaporation of all tritiated water influents to ponds.

NOTE: To two significant figures, the MEI dose was due to diffuse emission
sources. Therefore, the EDE from point sources was negligible.

1
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Section IV. Additional Information

1. New Construction/Modification Activities at the NT

No new construction or modification to existing permanent structures that emit
radionuclides during normal operations were completed at the NTS in Calendar Year 1992.

2. Unplanned Releases During this Calendar Year.

All releases during calendar year were operational. There were no detectable unplanned
releases.

3. Sources of Diffuse or Fugitive Emissions.

These sources included containment ponds for liquid effluents from E, N, & T tunnels, and
a pond in Area 6, resuspension of 2**2*%Py from Area 3 on the NTS (plutonium was a
negligible source of exposure to the offsite population), seepage of noble gases on Pahute
Mesa, and seepage of tritium from packages buried at the RWMS in Area 5.

The EDE to the MEI was mostly due to diffuse sources. The EDE from point sources was
negligible. The methods used to determine the emissions from these diffuse sources are

described in the appendices.
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Figure 1 Map of the Area Around the NTS
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Figure 2. Nuclear Testing Areas on the Nevada Test Site
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Figure 3. Photograph of a Tunnel Portal
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Figure 5. Photograph of the Building 650 Hood Ventilation Stacks Seen from Above
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1.0 Introduction

Lawrence Livermore National Laboratory (LLNL) is one of the prime users of the
Nevada Test Site (NTS). LLNL only performs effluent monitoring for its NTS
projects. This plan includes the organizational structure and responsibility of
LLNL, the present system of notification and reports, effluent monitoring
programs with a brief discussion of any decisions made, quality assurance, dose
calculation, and accuracy of effluent measurements. An exhibit (Appendix A) is
attached to this plan as a descriptive aid.

Effluents may result because of an operation whose purpose was to sample the
nuclear cavity region resulting from a nuclear explosion. The effluent quantity

is small but the frequency of occurrence may be high.
1.1 Organizational Structure and Responsibility

LLNL’s Health, Safety, and Environmental Program is administered through the
Associate Director for Nuclear Test-Experimental Science. Although authority is
delegated to either the LLNL-Nuclear Test Operations Department (NTOD) head or
the Test Director, execution of the program resides with the LLNL-NTOD
Environment, Safety and Health Group (ES&H).

The line contact for effluent monitoring of LLNL programs at the NTS is the
LLNL-NTOD ES&H Group although responsibility may belong to the LLNL-NTOD Head or

the LLNL Test Director.
1.2 Operational Areas

None of the activities for which the LLNL conducts effluent monitoring are
permanent. Since the location of each underground nuclear explosion varies, an
effluent monitoring system must be moved to that location. Effluent monitoring
only takes place during the operation and at locations designated by DOE/NV as
nuclear testing areas. The LLNL nuclear testing areas for underground testing in
vertical shafts are Areas 2, 4, 8, 9, 10, 19, and 20. LLNL also has a permanent
facility in Area 27 to conduct device assemblies. Normally, no effluents result
from these operations.

2.0 Effluents

The sources of effluent release from LLNL operations at the NTS, their
probability of occurrence, and the range of activity encountered are listed in

Table 1. '

Additionally, a maximum potential postshot drilling release can be calculated,
e.g., for this maximum potential release it is assumed that: (a) all containment
apparatus has failed, (b) the means to shut in the hole do not exist, and (c) the
concentration of chimney gas is homogenous. Calculations indicate that

10uCi/mL x 10°Ci/uCi x 3.0 x 10'mL = 300 Ci
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of radioxenons are released to the atmosphere. If it is additionally assumed
that the ventline system does not work (therefore there is no filtering) some 40
mCi of radioiodines are released. It is estimated that the first case has a
probability of occurrence of less than 10 and the second case has a probability
of occurrence of less than 107.

It is estimated that this would contribute some 7x10™* mrem to an individual at
10 km from the release point.

The plans for monitoring this source are detailed in Attachment 1.

Table 1 List of Radioactive Effluents and Probability of Occurrence

Probability Effluent
Operation Type of Occurrence Isotopes Activity Range
Seep Air < 1072 131m,133Xe 5 to 1000 Ci
85Kr '
Postshot:
Noble gases Air 0.4 133,133m,135Xe 0 to 100 Ci
Iodine Air < 0. 131,1331 0 to 2.0 mCi
Assembly Air < 107 3H 0 to 100 Ci
Postshot
Sumps* Liquid 1 MFP .01 to 5 mCi
Other Unknown  Unknown Unknown Unknown

* For postshot operations after January 31, 1990, this Tiquid
effluent stream was replaced by a containerized waste stream.

3.0 Effluent Monitoring Plan

The late-time seep of radioactive gases through the ground, driven by barometric
changes, depends on the surface geology, yield, and barometric pressure. The
probability of occurrence can be estimated before the event. No special
monitoring is done because of continuous monitoring by the on-site Noble gas
network, the low probability of occurrence, and minimal health impact. If a seep
of this k;nd does occur, special monitoring will be requested when the source is
identified.

Effluent monitoring of post-shot drilling activities is more complicated because
its point of effluent release can vary in an unpredictable manner. For this
reason, extensive monitoring is done (see Attachment 1). The majority of releases
are through the ventline, which is continuously monitored. The linear flow rate
in the ventline is measured hourly.
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The ventline monitoring system and effluent calculation are explained in the
references to Attachment 1.

To preclude any liquid disposal in soil columns, the cellar effluent from
post-shot drilling operations is containerized and either re-injected or disposed
of in waste burial grounds.

Alarm criteria for post-shot monitoring are set at Tow levels so that steps to
mitigate effluent release can be taken.

Monitoring for nonradioactive effluent during postshot drilling operations is
limited to work place monitoring using portable instrumentation.

Work-place monitoring during device assembly operations, for both airborne alpha
emitters and elemental tritium (when necessary), is continuous during device
assembly operations. Alarm levels are set so as to preclude false alarms but
provide adequate warning. The probability of any effluent is almost nonexistent.
Therefore, no routine effluent monitoring program is conducted at the assembly

facility.

LLNL does perform other experiments which may produce an effluent stream. When
such a project is instituted, efforts to measure the effluent (radioactive and/or
nonradioactive) with proper meteorological support are taken.

4.0 Quality Assurance

The QA program for most effluent monitoring devices that LLNL-NTOD uses is
administered through the contractors who provide those instruments. For example,
the post-shot instrumentation is calibrated and maintained by the REECo HPD.

LLNL provides general instructions concerning instrument calibration.
Meteorological instruments are calibrated, fielded, and maintained by NOAA.

Performance validation of the post shot drilling effluent measuring instrument is
as follows. The ventline monitor (only used for postshot operations) is checked
with a sealed source of °°Cd or '*Ba (to simulate the Tow energy of **Xe) in
conditions similar to those seen during postshot operations. It is also checked
with a *°Co source and a pulser before each use and is frequently checked during
use. Also, since a linear superposition of xenon isotopes is assumed,
verification of xenon ratios is obtained from postshot gas samples.

5.0 Dose Estimation and Effluent Error

Calculations using CAP88-PC indicate that at 10km (a conservative estimate of
distance to the maximally exposed individual) effluent releases of 95,000 Ci of
13¥e or 9.5 Ci of I or 2300 Ci of °H would result in a receptor dose of 0.1
mrem and would require continuous monitoring. Using the maximum numbers in the
effluent range given in Table 1 for postshot activities and the release figures
for CY92 (no releases), the resultant effective dose equivalents are listed in
Table 2.

1-3



Table 2

MAXIMUM CY92 DOSE
OPERATION ISOTOPE DOSE AT 10KM AT 10KM
Seep e (- 1x107° mrem 0 mrem
Postshot *Xe 1x10™* mrem 0 mrem
Postshot ! 2x107° mrem 0 mrem
Assembly *H 4X10°° mrem 0 mrem

Because LLNL-NTOD is only responsible for a portion of the NTS, DOE/NV only
requires total activity determinations. Dose estimations are done as a part of
work-place monitoring and are based on both measurements and external and

internal dosimetry data.

Special situations may arise in which dose estimations are made because of
effluent releases. However, this estimate is only used for planning purposes.
The final dose is based on all measurements made by DOE/NV’s contractors and
calculated by them.

The calculation of effluent is uncertain because of the type of release (diffuse
or point), emanation point(s) of the release, assumptions made, and models used.
Every effort is made to reduce this uncertainty by utilizing other on-site
detection results. In some cases the releases can be easily defined
geometrically and error could be as little as 30 percent. However, if Gaussian
transport theory must be relied on, the result may be uncertain by a factor of
ten. Effluent calculations done for postshot releases are less uncertain because
transport theory is seldom used.

6.0 Notification and Reports

The procedure to be followed in notifying LLNL personnel is outlined in the NTS
Health and Safety Manual. Notification of DOE personnel is also outlined in the
NTS Health and Safety Manual.

It has been the policy of LLNL that upon notification of LLNL-NTOD ES&H, a
decision, based on the possible health, safety and environmental consequences of
the incident, is made as to whether or not DOE/NV should be notified immediately.
However, LLNL has been directed to notify DOE/NV immediately of instantaneous
post-shot releases above 10 curies (per NTS-SOP-5402, "Radiation Release
Surveillance - Notification Procedures," June, 1990). This immediate
notification is followed by written documents to DOE/NV. These documents
include:



Daily Reports Generated by the Resident Manager

Individual operational reports generated by LLNL-NTOD
ES&H within weeks after completion of the
operation.

Completion reports of each fiscal year activity.

Annual Radioactive Effluent and On-Site Discharge Data
Reports.

Final event reports (classified because of specific event
information).

If an Occurrence Report (OR) or Off-Normal Report is required because of an
effluent incident, the affected LLNL organization is responsible for invest-
igating the occurrence and preparing the report. Both DOE/NV and DOE/SAN (San
Francisco Operations Office) will receive copies of any OR.

The effluent calculations performed by LLNL-NTOD ES&H results of which are
reported, will include those elements required by DOE/NV to perform dose
calculations as recommended in DOE Environmental Regulatory Guide, DOE/EH-0173T.
Source term calculations shall describe the variables used, conversion factors,
identify the source of data, describe the calculational method, and the effluent

memo will be signed and dated.
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ATTACHMENT 1 - LAWRENCE LIVERMORE NATIONAL LABORATORY POSTSHOT DRILLING/EFFLUENT
MONITORING

Monitoring for effluent during postshot drilling operations is briefly described
herein. The approach to effluent calculations is outlined and_the reporting
procedures discussed. References for this document are internal to LLNL-NTOD.

They are:

1) Postshot Ventline Calculations, 1-6-82

2) Postshot Ventline Release Calculations, 1-11-82

3) Postshot Ventline Backup Calculations, 2-9-83

4) Chemical Composition of Recent Drillstring and Tubing Gas
Samples, 6-14-89

5) Postshot Instrument Requirements, 2-5-90

6) Radioactive Effluent Calculational Format, 1-29-90

7) Procedure No. NTS-113; Occurrence Reporting System, 11-16-90

8) Postshot Drilling Handbook, 1-19-84

9) OSP-NC-2, Operational and Safety Procedure for Containment on
Postshot Drilling Operations Conducted at the Nevada Test

Site, 01-31-89

I. GENERAL DESCRIPTION

A brief discussion of postshot drilling points of effluent and the monitoring of
those effluents follows:

The four main types of effluent, monitoring frequency, radioactive isotopes
released and the expected range of activity are shown in Table Al.l.

TABLE Al.1 - EFFLUENT AND MONITORING

EFFLUENT MONITORING RANGE OF

POINT TYPE MONITOR FREQUENCY  ISOTOPES ACTIVITY

Ventline Air Sci?tiléation Det. Continuous Xe-133,133m,135 0-100 Ci
on Det.

Platform Air ION Detector Continuous Xe-133,133m,135 0-20 Ci

Platform Air Rig Filters Continuous 1-131,133 0-2 mCi
Blooie Liquid ION Detector Continuous MFP 0.01-5
Line During Operation mCi(in
sump)
Core Trl./Air Charcoal Continuous MFP <1 uCi
g;ghgrade(Samp1e Prep) Filter During Operation
ac
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Release through ventline is the principal type of release encountered. The
ventline is a 20" 0.D. steel pipe conducting air from the postshot drilling
cellar through banks of filters to a point of release to the atmosphere (see
Figure). Also, releases do occur on the rig platform primarily through the top of
the drillstring (see Figure, ref 8). Minor releases of radioactivity may occur
from handling of the core material in the core trailer or the highgrading (sample
prep.) shack. Finally, a release of 1iquid radioactive effluent into the
postshot drilling sump occurs as a result of emptying the contents of the
postshot drilling cellar into the sump. This point of effluent has been
eliminated.

The operation and function of each monitoring system used is described in the
following: '

Ventline System

It is the purpose of this system to convey any airborne radioactive material not
stopped by the drilling containment system away from the drilling area. This
stream is diluted by mixing it with air. Particulates are removed by both gravity
separation and HEPA and charcoal filters. Two detectors monitor the ventline
continuously and finally the treated stream is released to the atmosphere.

Pertinent Information:

Ventline: 0.D. - 20"
thickness of steel - 0.1012"
horizontal run - approximately 200’
release height - approximately 15°

Flow Rate: Linear - 900 to 1300 feet per minute
Volumetric - 1950 to 2850 CFM

Particulate Treatment: 10’ vertical separator
HEPA Filter
Charcoal Filter - One foot in three banks

Detector: Primary - Nal Scintillator
Backup - Neher-White ionization chamber

The ventline detection system consists of a Nal scintillator
primary detector and a Neher-White ionization chamber backup
detector. It is the purpose of this ionization chamber to
function at high intensities where the primary detector saturates
and to act as a backup detector in case the primary detection
system malfunctions. These detectors monitor radioactive effluent
flow through the ventline before release to the atmosphere but
after the filter bank (see Figure). Both systems have readouts,
continuous strip chart recorders, and alarms in the core trailer.
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Placement of the ventline detection system is predicated on three
considerations, i.e., <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>