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. FOREWORD

This 1993 Addendum to the "EnvironmentalMonitoringPlan Nevada Test Site and Support
Facilities - 1991," Report No. DOE/NV/10630-28 (EMP) applies to the U.S. Department of
Energy's (DOE's) operations on the Continental U.S. (including Amchitka Island, Alaska) that
are under the purview of the DOE Nevada Operations Office (DOE/NV). The primary purpose
of these operations is the conduct of the nuclear weapons testing program for the DOE and
the Department of Defense. Since 1951, these tests have been conducted principally at the
Nevada Test Site (NTS), which is located approximately 100 miles northwest of Las Vegas,
Nevada. In accordance with DOE Order 5400.1, this 1993 Addendum to the EMP brings
together, in one document, updated information and/or new sections to the description of the
environmental activities conducted at the NTS by user organizations, operations support
contractors, and the U.S. Environmental Protection Agency (EPA) originally published in the
EMP. The EPA conducts both the offsite environmental monitoring program around the NTS
and post-operational monitoring efforts at non-NTS test locations used between 1961 and
1973 in other parts of the continental U.S. All of these monitoring activities are conducted
under the auspices of the DOE/NV, which has the stated policy of conducting its operations in
compliance with both the letter and the spirit of applicable environmental statutes, regulations,
and standards.
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1.0.. Introduction
• - • •

1.1 Operations and Facilities

1.1.1 Operational Test Areas

1.1.1.1 Nevada Test Site Operations

Nuclear testing at the NTS is currently conducted in three areas: at the bottom of plugged
verticalshaftsdrilledinto (1) Yucca Flator into(2) PahuteMesa andin sealed tunnelsmined
into(3) RainierMesa. Nuclearsafetytestswere conductedin the 1950sand 1960s on the
Range Complexandon the TTR. Low-levelradioactivewaste disposal(burial)facilitiesare
locatedin FrenchmanFlat and Yucca Flat. Transuranicwaste is containerizedandstored in
FrenchmanFlat pendingshipmentto the Waste IsolationPilotPlant in New Mexico• Other
testingfacilitieson the NTS includethe (non-nuclear)LiquifiedGaseous FuelsSpillTest
Facility (LGFSTF) in FrenchmanFiat, the Treatability Test Facility located in Area 25, and
the Nevada Researchand DevelopmentArea inJackass Flats. Constructionand
maintenancefacilitiesconsistingof offices,shops,laboratories,and workerhousingfacilities
are locatedat the NTS base campat Mercuryand the Area 12 Camp. Other constructionand
maintenancefacilitiesare locatedin Area 3, Area 20, and at the NTS ControlPoint. The
currentoperationalareasand facilitiesare shownin Exhibit1-2. Nucleartestingon the NTS
is conductedby the NTS userorganizations;LawrenceLivermoreNationalLaboratory(LLNL),
LosAlamos NationalLaboratory(LANL),and Defense NuclearAgency(DNA). Privatesector
firms or consortiumsconductnon-nuclearliquidspill tests at the LGFSTF.

2.0 Sources and Effluents

2.30ff-NTS ContinentalU.S.Test Areas

No effluentsare produced at these sites. At most sites, contaminationis confinedto the
residualradioactivityremainingat the pointof the undergroundnuclearexplosion. Accidental
leakage causedlow levelsof tritiumcontaminationat the surfaceon AmchitkaIslandat the
LONG SHOT site, and waste disposalresultedin lowsurface levelsof tritiumat the Project
DRIBBLEsite in Mississippi,but onlyresidualcontamination(tritium)remainsat both sites.
Since 1984, a monitoring well near the project GASBUGGY ground zero (GZ) has
indicated slightly elevated levels of tritium; however, these levels are well below the
limits set In the Interim Primary Drinking Water Regulations.

9.0 Summary of Operational Area Monitoring Plans

9.2 Lawrence Livermore National Laboratory Testing Areas and
Facilities, NTS

This OAMP describes effluent monitoring plans for underground nucleartests conducted in
plugged vertical shafts drilled into LLNL testing areas located in Areas 2, 4, 8, 9, 10, 12, and
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.20 of the NTS. The Laboratoryconductsno ambient environmentalsurveillancemonitoringat
the I_TS. LLNL bffluentmonitoringis for radioactivegaseousand particulateemissionsto the.
atmospherefromventing,seepage, device assembly,and post-test('post-shot') drillback
operationsconductedto collectsamples or equipmentfrom the vicinityof the underground
test. Liquids and/or drilling muds from drilling operations are sampled at time of
discharge Into tanks. There are no liquidor mud dischargesto surfacedrainage channelsor
to the offsiteenvironment. Environmentalsurveillancein the LLNLareas is performedby
REECo.

9.7 NTS/Tonopah Test Range Nonradiological Effluent
Monitoring, Reynolds Electrical & Engineering Co., Inc.

This plan contains a listing of the sourcesof air and wastewaterdischargeson the NTS, the
permitsrequiredfromthe state of Nevada for operationof the sources,andthe monitoring
requiredto complywiththe permits. Other monitoringis conductedto complywiththe
requirementsof federal and state statutes. Ambient air quality and stationary source
monitoring has been performed to assess the compliance with federal, state, and local
regulations.

9.8 Waste Disposal and Waste Management Facilities, Reynolds
Electrical & Engineering Co., Inc., NTS

This plan covers monitoring of the two sites on the NTS used for the disposalof radioactive
low-levelwaste (LLW). The site in Area 3 consistsof two adjoiningsurfacesubsidence
cratersused for thedisposalof bulkLLW. The site in Area 5 includesfacilitiesfor various
kindsof waste managementsuchas burialof LLW, greater confinementdisposal(deep
borehole)of otherLLW, a transuranicwaste storagecell (pendingshipmentto the Waste
IsolationPilotPlant in New Mexico),a mixedwaste managementunit (RockyFlatswaste
only), and a storagearea for accumulationof hazardouswaste that is shippedto non-NTS
RCRA-permittedcommercialdisposalfacilitiesevery 90 days. The OAMP describesthe
surveillanceplan as presentlydesignedand a vadosemonitoringprocedurethat is being
considered. The RWMS pits in Area 5 are being studied to determine if they should be
classified as diffuse air sources.

I-2
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1.2.2 AnalyticalLaboratory

The Mouse House (Bldg. 701) in Mercury houses an environmental-level radioanalytical
laboratory. This facilityhandlesair,water, andswipesamplesarisingduringthe conductof
LANL operationsat the NTS. Routineradioanalyticaltechniquesare usedto assaythese
samples. Provisionhas been made at the MouseHouse to utilizea ISTCssource, 1.5 curies
or less, for calibrationof instruments.

3.0 Effluent Monitoring Plan

3.3 Effluent Monitoring System Design

3.3.1 Drillback Activities

The monitoringfor each drillbackactivityis done by use of severaldevicesas shownin
Exhibits3-2 and 3-3, one of whichis a constantmonitoringsystem. The air in the systemis
continuouslymonitoredfor gamma-emittingradionuclides.This systemis calibratedto
respondto gammaenergiesabove 80 keV, the predominanttransitionenergy of l=Xe, which
is the mostabundantnuclidein the gas mixseen at the surfaceduringmostdrillback
operations. This radionuclideactsas an earlywarning,indicatingthere is materialin the
stack, and allowsfor remedialactionbefore a releaseoccurs. Detailedinformationis in
LANL-NTS-DP-002 (AppendixI1.1-C). The monitoring of any release from the cellar
during the drillback or cementback phases is done by a flow through system sampling
the Auxiliary Cellar Exhaust Blower. A sample of the exhausted air Is drawn through
the system, and analyzed for l=Xe in the Rad Lab. Detailed Information Is given In Draft
Procedure, LANL-NTS-DP-001 (Appendix II.1-D).

I1.1-1
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APPENDIX I1.1°C

DETAILED PROCEDURE FOR ESTIMATION

OF ACTIVITY IN THE CONTAINMENT SYSTEM

I1.1-C-1





DRAFT LANL-NTS-DP-002, R0

Page i of 3
FIELD TEST HEALTH PHYSICS SECTION

DETAILED PROCEDURE FOR
ESTIMATION OF ACTIVITY IN THE CONTAINMENT SYSTEM

I. PURPOSE

To document the procedures used for the estimation cf

quantities of radioactive material inside the containment

system during drillback operations.

II. SCOPE

This procedure applies to the interpretation of results

derived from the radio-metric analysis of a sample of the
air drawn from the containment system into the Mobile
Radiological Laboratory (Rad Lab) trailer.

III. DEFINITIONS

Containment Stack or Stack The gas field hardware mounted

on the top of the well casing designed to contain the
radioactive and other gasses in the chimney. This is also

referred to as the "blowout preventer".

Cellar Excavated and cased area below the drill rig
housing the containment stack.

Rad Lab A trailer containing analytical equipment for the
analysis of various of air streams. This includes a

system that analyzes the air in the containment system

for both radioactive gasses and combustible gasses.

Core Off-qas Airborne radioactive material arising from

solid core material brought to the surface during coring
operations.

Chimney or Cavity Gas Gaseous material, very rich in
xenon, which fills the void spaces of the cavity and the
rubble chimney.

IV. DESCRIPTION of OPERATIONS

Following most nuclear experiments on the NTS, the

recovery of solid samples of debris is required. This
process is referred to as a drillback. The design of the
Los Alamos National Laboratory drillback hardware is to

completely contain all chimney gas. Figure i shows the

hardware as it is configured to contain the gasses. Air

is drawn from the cellar, sampled by the Rad Lab, and
blown down the annulus below the containment stack.

I1.1-C-2



DRAFT LANL-NTS-DP-002, R0

Page _2_2_ of __3

To document the presence of any gaseous material in the
containment system during this operation a sample of air
in the containment system is drawn into the Rad Lab for

analysis.

This analysis is for both radioactive and combustible

components. The primary purpose of this sample is to i
document the presence or absence of such components in
the system. The sampling equipment draws a sample at 80
liters per minute.

The sample is collected just after the containment air is
drawn into the system. The sample is analyzed in a flow

through system using standard gamma ray detection
procedures and techniques. This employs an integral bias
detector set to detect gamma rays with energies above 60
keV. This includes the principal gamma transition for

inXe, the principal radioactive constituent of chimney
gas. Data are recorded on a semilog strip chart.

V. QUANTIFICATION OF MATERIAL

A. Rationale-

The presence of chimney gas in the air is an
unexpected event. In the current political climate it

is necessary to provide some estimate of the quantity
of this material.

The procedures used to derive estimates of the

quantity of radioactive material are derived from

measurements made using National Institutes of
Standards and Technologies (NIST) furnished 133Xe.
During that operation several vials of n3Xe were

released into the containment system under various

operating conditions, and the response of the
detector recorded. This allowed for the

quantification of the response, thus calibrating the
flow-through system. From these data it was

determined that with the sampling system operating at
80 liters per minute, and the containment system
operating at several different flow rates, the

integrated activity in the system is given by the
product of the integrated counts times the

containment system flow rate in cubic feet per minute
times 3 X I0 -_6 millicuries.

Activity (mCi) =

Counts * Flow rate (cfm) * 3 X I0 -°6 mCi/count-cfm)

I1.1-C-3



DRAFT LANL-NTS-DP-002, R0
Page 3 of 3

B. Procedure :

Once the presence of chimney gas has been verified,
the integrated count of the detector system is
calculated from t_e strip chart. The flow rate in the
containment system is determined. The 133Xe activity is
then determined using the function given above. Under
steady state conditions, the counting rate may be
used to calculate the rate of material passing
through the system.
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FIELD TEST HEALTH PHYSICS SECTION
DETAILED PROCEDURE FOR

ESTIMATION OF ACTIVITY FROM THE AUXILIARY CELLAR EXHAUST
BLOWER

I. PURPOSE

To document thB procedures used for the estimation of
quantities of radioactive material released during
auxiliary purging of the cellar during drillback
operations.

II. SCOPE

This procedure applies to the interpretation of results
derived from the radiometric analysis of a sample of the
air drawn from the auxiliary cellar exhaust blower into
the Mobile Radiological Laboratory (Rad Lab} trailer.

III. DEFINITIONS

Auxiliary Exhaust Blower A blower and duct system
designed to remove explosive mixtures from the cellar.

Cellar Excavated and cased area below the drill rig
housing the containment stack.

Rad Lab A trailer containing analytical equipment for the
analysis of various of air streams. This includes a
system that analyses the air in the containment system
for both radioactive gasses and combustible gasses.

Chimney or Cavity Gas Gaseous material, very rich in
xenon, which fills the void spaces of the cavity and the
rubble chimney.

IV. DESCRIPTION of OPERATIONS

Following most nuclear experiments on the NTS, the
recovery of solid samples of debris is required. This
process is referred to as a drillback. The design of the
Los Alamos National Laboratory drillback hardware is to
completely contain all chimney gas.

During drilling operations, chimney gas, which may
contain explosive components, may escape into the cellar.
Before the cellar may be entered for remedial work, these
mixtures must be removed. The standard practice is to
contain these mixtures and return them down the annulus.
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If this cannot be done in a timely manner, then the
mixture will be exhausted using the auxiliary blower. The
main purpose of the blower i8 to abate explosive gasses
accumulating in the cellar from the BOP. This allows for
the safe and prompt repair of the hardware in the cellar.

A sample of the exhausted air is drawn into the Rad Lab
for analysis. The purpose of this sample is to document
the presence or absence of _33Xe in the air stream. The
sampling equipment draws a sample at 80 liters per
minute.

The sample is collected just before the air is exhausted
from the system. The sample is analyzed in a flow through
system using standard gamma ray detection procedures and
techniques. This employs an integral bias detector set to
detect gamma rays with energies above 60 keV. This
includes the principal gamma transition for 133Xe, the
principal radioact_.ve constituent of chimney gas. Data
are recorded on a samilog strip chart.

V. QUANTIFICATION OF MATERIAL

A. Rationale"

The release of radioactive material is an unexpected
event. In the current political climate it is
necessary to provide an estimate of the quantity of
this material.

The procedures used to derive estimates of the
quantity of radioactive material are derived from
measurements made using National Institutes of
Standards and Technologies (NIST) furnished 133Xe.
During that operation several vials of _33Xe were
released into the auxiliary blower system, and the
response of the detector recorded. This allowed for
the quantification of the response, thus calibrating
the flow-through system. From these data it was
determined that with the sampling system operating at
80 liters per minute, and the blower operating at 350
cfm (single flow rate), the integrated activity in
the system is given by the product of the integrated
counts times the flow rate in cubic feet per minute
times 3 X 10" millicuries.

Activity (mCi) =
Counts * Flow rate *(cfm) * 3 X 10 -06mCi/(cfm-count)

At the standard 350 cfm we have"

Activity (mCi) = Counts * 1 X 10 -03 mCi/count
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B. Procedure"

Once the presence of chimney gas has been verified,

the integrated count of the detector system is
calculated from the strip chart. The flow rate in the

containment system is determined. The 133Xe activity is

then determined using the function given above. Under

steady state conditions, the counting rate may be
used to calculate the rate of material passing

through the system.

The apparent zero time composition of chimney gas has
been determined and reported in LA-3420-MS, Analysis

of Underground Weapons Test Effluent Samples. The

reported composition is:

131I 1

133I 105

13sI 1360

InXe I0000

135Xe 50000

These data are used to infer the composition of the

gas from the observed _33Xe in the mixture. Table 1 is
entered with the age of the mixture and the relative
amounts of the other constituents determined. These

relative amounts are then multiplied by the 1_3Xe

value.
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Table 1

Relative Activity - Chimney Gas

Age 131-I 133-I 135-I 133-Xe 135-Xe
(Days)
0.0 1.00E-04 1.05E-02 1.36E-01 1.00E+00 5.00E+00
1.0 1.05E-04 5.39E-03 1.25E-02 1.00E+00 9.17E-01
2.0 I. 10E-04 2.76E-03 1.15E-03 1.00E+00 1.68E-01
3.0 i. 15E-04 I. 42E-03 I. 05E-04 i. 00E+00 3.08E-02
4.0 i. 20E-04 7.26E-04 9.64E-06 i. 00E+00 5.66E-03
5.0 1.26E-04 3.73E-04 8.85E-07 1.00E+00 1.04E-03
6.0 1.32E-04 1.91E-04 8.12E-08 1.00E+00 i. 90E-04
7.0 i. 38E-04 9.80E-05 7.45E-09 1.00E+00 3.49E-05
8.0 1.45E-04 5.03E-05 6.84E-10 1.00E+00 6.40E-06
9.0 1.52E-04 2.58E-05 6.28E-11 1.00E+00 1.17E-06

10.0 1.59E-04 1.32E-05 5.76E-12 1.00E+00 2.15E-07
11.0 1.66E-04 6.78E-06 5.29E-13 1.00E+00 3.95E-08
12.0 1.74E-04 3.48E-06 4.85E-14 1.00E+00 7.24E-09
13.0 1.82E-04 1.78E-06 4.45E-15 I. 00E+00 1.33E-09
14.0 i. 91E-04 9.14E-07 4.08E-16 1.00E+00 2.44E-I0
15.0 2.00E-04 4.69E-07 3.75E-17 1.00E+00 4.47E-11
16.0 2.10E-04 2.41E-07 3.44E-18 1.00E+00 8.20E-12
17.0 2.19E-04 1.23E-07 3.16E-19 1.00E+00 I. 50E-12
18.0 2.30E-04 6.33E-08 2.90E-20 1.00E+00 2.76E-13
19.0 2.41E-04 3.24E-08 2.66E-21 1.00E+00 5.06E-14
20.0 2.52E-04 1.66E-08 2.44E-22 1.00E+00 9.27E-15
21.0 2.64E-04 8.53E-09 2.24E-23 1.00E+00 1.70E-15
22.0 2.77E-04 4.38E-09 2.05E-24 1.00E+00 3.12E-16
23.0 2.90E-04 2.24E-09 1.88E-25 1.00E+00 5.72E-17
24.0 3.03E-04 1.15E-09 1.73E-26 1.00E+00 1.05E-17
25.0 3.18E-04 5.90E-10 1.59E-27 1.00E+00 I. 92E-18
26.0 3.33E-04 3.03E-10 1.4 6E-28 1.00E+00 3.53E-19
27.0 3.49E-04 1.55E-10 1.34E-29 1.00E+00 6.47E-20
28.0 3.65E-04 7.96E-11 1.23E-30 1.00E+00 1.19E-20
29.0 3.82E-04 4.08E-11 1.13E-31 1.00E+00 2.18E-21
30.0 4.00E-04 2.09E-11 1.03E-32 1.00E+00 3.99E-22
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1.2 Operational Activities

1.2.1.1 Tunnels/Portals

Reentry operations follow device detonation by DOE. During reentry, DNA directs the
recovery and retrieval of experiments and reusable material or equipment. Wastes
generated outside of three cavity radii, from the detonation point, are similar to those
generated during the routine mining/construction operations. However, as the reentry
mining activity approaches the cavity, the solid reentry debris (e.g., rock, construction
materials, stemming materials, etc.) may contain low-level radioactive waste (LLW),
comprised of activation and mixed fission products, and RCRA waste. Lead shielding
materials in the form of bricks, sheet, and shot are stored and reused whenever
possible, and therefore do not become a RCRA-regulated waste stream.

2.0 Effluents (Emissions and Discharges)

2.1.1.1 Tunnel Discharge Water/Ponds

E and N tunnels are the only tunnels currently discharging any water. The discharge
from T tunnel has been eliminated and the ponds are dry. Portal ponds located at E
and N tunnels are designated as DNA-TDW/P-E1 and DNA-TDW/P-N1. These ponds
receive effluents from perched, fracture water that seeps into the tunnels. N tunnel
also produces construction wastewater as a result of non-nuclear testing activities.
There are five evaporation/seepage ponds at E tunnel and five at N tunnel.
Measurements of the radioactivity in water samples from N and E tunnel ponds are
shown in Appendix ih3-C. G and P tunnels are dry tunnels and do not have ponds;
however, a relatively very small amount of waste construction water may be drained to
the wash below the portal from P tunnel. G Tunnel is currently Inactive.

2.2 Summary of Effluent Stream Monitoring Requirements and
Responsibility for Documentation

The preceding section described effluent streams attributed to DNA operational activities in
Area 12. Table 2-1 gives a brief summary of the organizations responsible for preparing
monitoring documentation for each effluent stream, the current monitoring requirements, and
the reference source. This table shows that the current effluent monitoring is adequate.

2.3.1 Tunnel Discharge Water/Ponds

2.3.1.1 Radioactive Characterization

REECo's Operational Area Monitoring Plans (OAMPs Ih5A and 11.5bof this volume)
provide Information regarding the radioactive characterization of this effluent stream.
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2.3.1.2 Nonradioactive Characterization

REECo's Operational Area Monitoring Plans (OAMPs 11.5Aand 11.5bof this volume)
provide Information regarding the nonradioactive characterization of this effluent
stream.

2.3.1.3 Review of Current Radioactive and Nonradioactive Characterization

The existing effluent monitoring systems provide an accurate characterization of the
radioactive and nonradioactive constituents In the water at a reasonable frequency of
sampling.

2.3.1.4 Implementation Plan and Schedule

Systemsfor characterization/monitoringat E, N, and T tunnelswere installedIn 1991. These
systemsmeasuredischargerates, pH, electricalconductivity,and turbidityand alsoacquire
effluentsamplesforheavy metal, radionuclide,and semi-volatileand volatileorganicanalysis.
DRI, undercontractto DOE/NV, operated thissystemfor one year to characterizethe flow
regime andto identifyhazardousconstituents.DRI varied the samplingintervalto determine
if temporalvariabilityexistswithinthe parametersof interest. DRI startedsamplingin early
fiscalyear 1991. REECo took over the characterizationsystemsinfiscal year 1992.
Monitoring of these effluent streams will be continued under state discharge permits
until discharges are eliminated. The discharge elimination schedule Is: T tunnel, May
1994; N tunnel, November 1994; E tunnel, August 1994.

3.0 Effluent Monitoring Plan

3.1 Rationale

The installation of isokinetic sampling systems to characterize airborne effluents and contract
agreement with DRI to characterizeliquideffluentsallowed characterizationresultsto be
comparedto regulatoryrequirements(e.g., NESHAPS, etc.). This comparison showed that
only periodic confirmatory sampling will be required. Monitoringplans for the other
effluentsourcesdescribedin thisplanwere not modified(see Table 2-1).

3.1.1 Tunnel Discharge Water/Ponds

Monitoring results demonstratea potentialfor liquidreleases of radioactivematerials.
Tritiumis the principalradioactivecontaminant,and resultshave indicatedfairlyconstant
concentrationsof tritium(below DCGs) throughouteach year. There have been no
hazardoussubstancesfoundin the dischargewater during the current monitoring program.

Airborneradioactive effluentsmay be releasedduringevaporationof tunnel dischargewater
whichhas accumulatedin the ponds. Tritiumreleases, in the form of water vapor, are
estimatedby assumingthe entire tunnelwater dischargeevaporates, This is a very
conservativemethodand probablyover estimatesthe release by aboutfifty percent. Plans
call for eliminating discharges from E and N tunnelsand evaporatingthe water remainingin
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these pondsystems.In May 1993, the liquideffluentdischargesfromT tunnelwere eliminated
andthe pondsystemis nowdry.

3.2.2 Permit Requirements

Nevada Water PollutionControlPermitsare requiredfor the liquideffluentdischargedfrom the
tunnels. A water pollutioncontrolpermitfor N Tunnelwas issuedbythe state of Nevada on
15 May 1992. Permitapplicationsfor E and T Tunnelswere submitted to the state during
the first and second quarters, respectively, of 1992. There are no permitrequirementsfor
occasionallow-levelreleases of airborneradioactivematerials.
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2.0 Effluents

2.1 Inventory of Effluents

Tests may involve any of the approved fluids. These are high vapor pressure materials that
become gaseous on release. Test fluidsare receivedat the siteseveral days priorto testing,
and any materialsnot usedin testsare returnedto the vendoras soon as shippingis
arranged.

Table 1-1 Listof ApprovedChemicals

Ammonia Methane
Methyltrichlorosilane

Bromine Methylamine
Butane

Nitrogentetroxide
Carbon Dioxide
Chlorine Oleum
ChlorosulfonicAcid
Cyclohexane Phosgene

Phosphorousoxychloride
Ethylene Phosphoroustrichloride

Propane
FluorosulfonicAcid

Silicontetrachloride
Hydrazine Sulfurdioxide
HydrogenSulfide Sulfurtrioxide
HydrogenFluoride
HydrogenChloride Titaniumtetrachloride

Trichlorosilane
LNG

Unsymmetricaldimethylhydrazine
LPG
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2.0 Effluents (Emissions and Discharges)

2.1.2 Radioactive Liquid Discharges

Liquid discharges (process water) from the TTF will be decontaminated to meet Safe
Drinking Water Act (SDWA) limits and discharged Into existing sewage lagoons or, If
SDWA limits cannot be met, stored until they may be released to permitted containment
ponds located elsewhere on the NTS.

3.0 Effluent Monitoring Plan

3.2 Monitoring System Design

3.2.1 Liquid Discharges

Liquidradioactivewaste from Area 12 tunnels and the Area 6 DecontaminationFacility
dischargesinto holdingponds;radioactive liquid discharges from the TTF will be
decontaminated to levels below SDWA release limits and discharged as sanitary waste
Into existing sewage treatment facilities. Any TTF liquid effluent exceeding SDWA
radioactivity limits will be stored In tanks until It may be discharged Into permitted
containment ponds located elsewhere on the NTS.

Table 3-1 RadionuclideConcentrationsin ContainmentPonds (1992)

Type of
Location Radioactivity Activity(_Ci/mL)

Area 6 Decontamination
FacilityPond 3H 2 x 10-6i

' Area 6 Decontamination
Facility Pond Beta Activity 4 x 104

Area 12 T Tunnel 3H 4 x 10.2
Beta Activity 6 x 10.7

Area 12 N Tunnel 3H 2 x 10.9
Beta Activity 3 x 104

Area 12 E Tunnel 3H 2 x 10.3
Beta Activity 6 x 104

3.2.2.5 Area 25 Treatability Test Facility

The REECo Treatability Test Facility laboratory located at Area 25 in Building 3124 tests
various physical separations technologies for removing low concentrations of
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americium, plutonium, and uranium species from native soils. Concentrations of these
species shall never exceed 100 nCI/g and will average approximately 500 pCI/g.

Processing likely to produce nuisance dust will be performed wet and in containments.
All laboratory test bay and laboratory hood exhausts will be vented to the outside
through HEPA filters. The potential for release of radioactivity to the environment is
directly proportional to the laboratory sample throughput. Maximum annual sample
throughput will not exceed 60 tons.

Compliance with NESHAP monitoring criteria requires a determination of the type of
effluent monitoring that is necessary. The activity levels of radlonuclldes that may be
released from this facility are such that doses to offslte individuals are expected to be
<<0.1 torero, therefore, only periodic confirmatory measurements are required followed
by calculating dose (HE) for normal operations and assuming that all emission controls
are Inoperative.

Assuming a worst case release to the environment of the maximum annual 60 ton
throughput, the average concentration of 500 pCI/g, and s resplrable factor of 0.5, the
maximum Individual annual exposure to a member of the general public may be
calculated. Using EPA's CAP88-PC computer model, the Desert Rock STAR, along with
assuming that the :"U was separated from Its daughter Isotopes and all consumption
was from locally produced food, an annual dose of < 10" mrem Is calculated for the
nearest resident (Lathrop Wells). This Is negligibly small when compared to the
NESHAP threshold of 0.1 mrem and limit of 10 torero.

5.0 Analytical Procedures

5.1 Analyses Employed

Uranium analyses are required because the Treatability Test Facility Is responsible for
studying physical methods of removal of uranium contamination from soils
consequently quantitative uranium analysis Is required for determination of removal
efficlencles.

11.5A-2



................................................. -- " '1 II I ' I1'11 I "1 I I II r,,̧

COLLECTION NUMBER OF
SAMPLE TYPE DESCRIPTION FREQUENCY SAMPLING TYPE OF

LOCATIONS ANALYSIS
I lq I I II L............ III'_II"I .._...I llrl_'ll LJi II I ''""" ' ,,,,,rLn, I'11'I"''"' .... ,wrT,]_ll, .... l!fll] I I i [ i

Air Continuoussampling Weekly 52 Gamma
throughWhatman Spectroscopy,
GF/A glassfilter and gross beta,"=Pu
a charcoalcartridge (monthly

composite)
Low-volumesampling
throughsilicagel Biweekly 17 HTO (tritium)

Continuous,low-
volumesampling

Weekly 10 U_;rand '_Xe

Potable Water(') grab sample Weekly 9 Gross(x,
(tip water) Gamma

Spectroscopy,
gross B,tritium, j

SupplyWells grab ==ample Quarterly 10 Grossa,
(potable) Gamma

Spectroscopy,
gross 8, tritium,

S,upply Wells grab ==ample Quarterly 3 Gross (x,
(non-potible) Gamma

Spectroscopy,
gross 6, tritium

Open Reservoirs grab sample Monthly 15 Gamma
Spectroscopy,
grossB, tritium,

NaturalSprings grab sample Monthly 7 Gamma
Spectroscopy,
gross 8. tritium,

Containment grab sample Monthly 9 Gamma
Ponds Spectroscopy,

gross B,tritium,

Sewage Ponds grab sample Quarterly 3 Gamma
Spectroscopy,
gross 8, tritium,

ExternalGamma UD-814AS Quarterly 187 Total integrated
RadiationLevels Thermoluminescent exposureover

Dosimeters the field cycle.
, ", ,', ,,, , ,,, , 'I , ,, ,, , , I , , , .,,,. ' ' r, ,., " , ,J , ,,,, : , , I',, , , ,, """

(1) m_BRa analysis of potable water samples occurs If grou (x> 5 pCI/L and for Rn and U If gross (x >lS
pCI/L. All water samples are analyzed for m.mpu quarterly and for _Jr annually.

Exhibit 4-6 Summary of NTS Radiological Surveillance Program
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TYPE OF TYPE OF ANALYTICAL COUNTING ANALYTICAL SAMPLE DETECTION

ANALYSIS 8AMPLE EQUIPMENT TIME(MIN) PROCEDURES SIZE LIMIT-I_?,I/mL
- III II II '1'1"1 [11 Ill : "11"' [ I "" 'I ' II1''I II I I ,, I _ JLI_"I|

met Water Gim.Flow 100 PrNIIdUite hydroxidee, 1000 mL 2 x 10_
Propo_lanal imOtatN, flMIly
Counter eerbone_. Cokmlate by

yttdum Ingmwlh.

mumRa Water Germanium li00 mh tmoer, proolpltate 1000 mL 2 x 10"e
llemk:ionduator with barium sulphate,

gamma oount.

Ullmlum Water 811kion 1000 8egamla on Ion 1000 mL 8 x 10"'
8emkx_uotor exeh, nga, IdMe on

mmlnlON plmncllat

Gross Beta Air Gas-flow 20 Place fl_r on a 12.7 cm 10' mL 2 x 10"_s

ProportionaJ stainlesssuel p(ar_:het
Counter

Wmll_ Gas.flow 100 Evaporate,transferresidue 1000 mL 1 X 104
ProportionaJ to a 12.7 cm stainlesssteel
Counter planchet

Air Germanium 20 As for grossbeta, but in I(P mL S x 10"'s
S_ (perticulaze) Semiconductor plas_c bag

Air Germanium 20 Place ctwcoal cartridgein 10"emL S x 10"is
(_mous) Samiconduclor I_as_ bag

Water Germanium 20 AliquotsampteintoNalgane SO0mL 1 x 10•
Semioonductor Ix)tiN)

mKr Air Liquid 300 Cryogenic-gaschro- 3 x 10s mL 8 x 10"'
Scintillation matograph¢ techniques
Counter used _ocoiis¢I kr_/ptoninto

liquidsdntillabonsolution

""Pu Air Silicon 333 Filter is aMtedand put in 4 x 10"mL 1 x 10 ,7
Semiconductor solution,Pu isbudfiedby

anion exchangeresin
cotumn,then
_tmdeposited on a
stainless steel disc

Water Silicon 1000 Pu is conoentmtedwith 1000 mL 4 x 10 '1
Semicondu¢_, Fe(OH)3 and purifiedwith

anion ruin column.

Electnxleposltedon a
stainless steel disc

Tritium Air Liquid 70 Distill the HtO _ aliquotS 1 x 107mL 3 x 1013
Scintilla_on mL into a santilla_on
Counter imlubon

Water Liquid 70 Distill 20 mL of Sample, 5 5 mL 4 x 10.7
Scintillation mL aliquot into _intillebon
C,ounter solu_on

'mXe Air Liquid 300 Cryogenic-gu 3 X I# mL 25 x 10"'t
SCtntillalion chromatographictechniques
Counter used to coltectxenoninto

liquidsdnUlla_Dnsolution

DirectGamma TLD PanasonicUD- Automated 10 mP,/quartor
Rad_tk_ 710A TLD

Reader
,, ,, ,,, , , ' ,i,

Exhibit5-1 Summary of Laboratory Analytical Procedures
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NOTE: RESPONSIBILITY FOR TTR OPERATIONS HAS BEEN TRANSFERRED TO THE
U.S. AIR FORCE, SO ALL REFERENCE TO TTR ACTIVITIES HAVE BEEN
DELETED FROM THE EMP THIS YEAR.

1.0 Introduction

This Section documents Reynolds Electrical & EngineeringCompany,Inc.'s(REECo's)
nonradiologicaleffluentand environmentalmonitoringservicesfor the Nevada Test Site (NTS)
provided under contract with DOE/NV. Prior to October 1, 1992, REECo also provided
nonradlologlcal effluent and environmental monitoring services at the TonopahTest
Range ('I'TR). Following this date, compliance and monitoring actions were transferred
to another contractor under the administration of the U.S. Air Force. Environmental
monitoring(includingecologicalmonitoring),permitapplicationprocessing,and reportingthe
compliancestatusof user organizationsat the NTS have also been assignedto REECo.

1.2 Operational Activities

The operational activities of concern to REECo cover the entire NTS and include:

• Site-wide National Environmental Policy Act (NEPA) compliance ;n areas involving

• Construction, relocation, expansion, removal,or modificationof facilitiesand/or test
siteson the NTS

• Disposalof low-level radioactive wastes

• Monitoringof floraand fauna in selectedareas of the NTS to detect and investigate
ecologicalchangesdue to DOE activitiesor naturalcauses

2.0 Rationale

The purpose of the REECo environmentalsurveillance programfor nonradiologicalsubstances
is to examine, measure, document, and compare environmental contaminant levels with laws,
regulations, standards, and/or permit requirements. The CAA mandates that asbestos
removal and renovation projects be monitored and the results reported to the EPA under
NESHAP requirements. The primary environmental permit areas for the NTS involve air
quality, RCRA requirements, and water pollution control.

The purposeof the ecologicalmonitoringon the NTS (previouslyperformed by REECo and
UCLA;and currentlyassignedsolelyto REECo) is to characterizebiologicalchangescaused
by DOE activities,measure trendsin biologicalpopulations,identifyand monitorcauses of
biologicalproblems,and to notifyDOE of any biologicalproblemsdiscovered. DOE Order
5400.1 requiresthat environmentalsurveillancebe conductedto monitorthe effects, if any, of
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DOE activitieson onsite andoffsite environmentaland natural resources. NEPA and
ExecutiveOrder 11514 requirefederal agenciesto monitor,evaluateand controltheir
agencies'activitiesso as to protectand enhancethe qualityof the environment.

2.1 Liquid Discharges

2.1.1 Domestic Sewage

Sewage dischargepermitshave been issuedby the stateof Nevada fordischargesto lagoons
inAreas 2, 6, 12, 22, 23, and 25 of the NTS. There are no effluentdischargesfromthe
lagoons. A variancewas granted in 1990 by the Nevada Departmentof Human Resources,
Health Division,for the Area 11 Tweezer Facilityseptictank and evapotranspirationbed that
is used becausesubstandardpercolationratesprohibituse of a fielddrain system. The active
sewage dischargepermitsare renewedperiodicallyand are listedin the annual site
environmentalreport.

2.1.2 N-Tunnel Wastewater Discharge

State of Nevada water pollution control permit NEV92033 was Isst'Jedfor the U12n
Tunnel wastewater discharge on November 2, 1992. This permit became effective on
November 12, 1992. All wastewater flows covered under this lY=rmltare fully contained
In Impoundments. This permit requires quarterly monitoring and reporting.

2.7 Miscellaneous Sampling

Miscellaneous sampling and analyses for nonradiological substances are performed to confirm
or deny the presenceof RCRA hazardouswastes. Additionally,samplingand analysis is
performed on NTS potabledrinkingwatersystemsfor compliancewithprimaryand secondary
standardsof the Safe DrinkingWater Act. Finally,samplingand analysisforbiologicaloxygen
demand, totalsuspendedsolids,and dissolvedoxygen is performedon certainNTS sewage
lagoonsystemsas requiredunderthe dischargepermit (see section3.1.3.1).

2.8 Ecological Monitoring

The ecological monitoring effort on the NTS Includes monitoring of undisturbed control
plots in the ecosystems Impacted by nuclear tests to determine natural baseline
conditions, monitoring of study plots In representative disturbed areas to determine the
Impact of the disturbance and investigate and document natural recovery processes,
and monitoring of larger wildlife throughout the NTS to estimate populations and
distributions and track changes In these with time. Undisturbed control plots and
disturbed plots are surveyed at different frequencies for perennial and ephemeral
plants, and reptiles (lizards) and small mammals. Counts are made of wild horses, and
field observations and worker reports on raptors, waterfowl, lions, deer and ravens
furnish knowledge of approximate densities and ranges of these species. Detailed
records have been kept for many years of the desert tortoise population In the Rock
Valley study enclosure on the NTS.
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3.0 Effluents (Emissions and Discharges)

3.1.1 Drlnklng Water

Drinking-water quality monitoring Is conducted through the analysis of bacteria, volatile
organic compounds, inorganic constituents, and water-quality as required by the SDWA
and state regulations.

To supportthe diverseworkareas at the NTS whichare notsuppliedby a waterwell and
distributionsystem,potablewater is hauledfrom a fill standslocated in Areas 6, 12, and 23.
Each loadof water is chlorinatedand sampledfor analysis. If the sample from a water truck
load indicates the presence of coliformbacteria,the truckis removedfromservice. The
truckis superchlorinated,drainedand refilled,then four samplesare taken. In orderto return
the truckto service, these foursamplesmustnot indicatethe presenceof totalcoliforms.

3.2 Monitoring System Design - Air Emissions

3.2.1 Alr Emlsslons

Air emissionswere the focusof an air qualitystudyconductedby Engineering-Science,
Pasadena, California,at the NTS duringAugustand September1990, and a subsequent
studyperformedby the MarkGroupin March throughJune 1992. These monitoringprograms
were conductedundersubcontractto REECo to determinethe compliancestatus of the NTS
with currentair qualitystandardsspecifiedby stateand federal regulations.

The emissionsfrom fourpointsourceswere tested by Engineering-Scienceto assess
compliancewith permitconditionsand applicablestateand federal standards. Amongthe
sourcestestedwere a boiler,paint spraybooth, incinerator,and tunnelexhaust. These
sourcesare representativeof equipmentoperatedat the NTS whichhave the potentialto emit
regulatedairbornepollutants. This studyconcludedthatthe emissionsfrom thesesources
were withinpermit andstate and federalstandards.

The Mark Group studyobjectiveswere to: (1) identifyspecificsourcesof particulate
emissionsat designatedfacilitiesandoperationswithin the NTS; (2) determineBACTto
reduce particulateemissionsat the specifiedfacilitiesand operations;(3) provideestimated
costsfor the BACT; and (4) compilea listof manufacturersand vendorsof dust control
equipment.

Costs to retrofitequipmentwere comparedwith the costsof purchasingnew equipment.
Recommendationsmade by the Mark Groupincludedthe installationof electrostatic
precipitatorsat the Area 1 Shaker Plantand the Area 12 P-tunnelvent; a cyclonecollection
system for boththe Area 1 BatchPlantand the Portec Hopper(currentlyin Area 3, tentatively
plannedto be movedto the Area 1 BatchPlant)and for the Area 1 Rotary Dryer; providetent
enclosuresfor the Area 1 Crusher, Areas 2 and 3 stemmingequipmentand the Area 3 Two-
part Epoxy BatchPlant. Dust from heavily-usedunpavedroadsmay be mitigatedthrough
paving,water, or chemicalsurfactants. The aboverecommendations,along withless
expensivealternatives,are underconsideration.
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The Mark Groupstudyconfirmedthe exceedance of state requirementsfor particulate
emissionsfor majorNTS emissionsources. Since particulateemissionsprovidethe greatest
concemfor air qualityenvironmentalsurveillance,REECo Environmental Compliance
Department (ECD) personnelroutinelyperformscheduledand unscheduledVE surveillances
of equipmentand facilitieswhichhave air qualityoperatingpermits to verifycompliancewith
particulateopacitylimitations.Where VE surveillanceidentifiesan exceedanceof permit
opacitylimitations,correctiveactionis undertaken.

4.0 Environmental Surveillance

4.1 Standard Operating Procedures/Implementing Procedures

The followinglistingof proceduresstatesthe type of samplingandthe methodof collecting
those samples. Environmentalsurveillance,effluentmonitoringandecologicalmonitoring
proceduresare included.

i

Ecolo,qicalMonitorinq

AABAF.D.02.10 PerennialPlantSamplingProcedures
AABAF.D.03.10 EphemeralPlantSamplingProcedures

AABAF.D.04.00 TortoiseDetailedProcedure
AABAF.D.05.00 Lizard StudyProcedures
AABAF.D.06.00 Small MammalStudyProcedures
AABAF.D.07.00 Procedurefor StudyingIndividualPlantsand Animals

6.0 Quality Assurance and Quality Control

6.1 ACL Quality Assurance (QA)/Quality Control (QC)

Exhibit 6-1 shows the Environmental Compliance Department (EGD)/ASD organizational
chart. The ASD has QA-implementingproceduresto outlinethe policyfor QA/QC criteria.
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1.0 Introduction

The RadioactiveWaste ManagementProjectwas establishedat the NTS inJanuary 1971.
The firstof six trencheswas then openedfor the disposalof radioactivewaste materialsfrom
the NTS. Currentlythe Waste OperationsDepartment(WOD) managesthe Area 5 and Area
3 disposalsites.

In 1978 operationsexpandedto includethe disposalof low-levelwaste (LLW) generated at
otherDOE facilities. In 1989 eighteenDOE wastegeneratorswere authorizedto sendwaste
materialsto the NTS fordisposal. Hazardouswaste managementoperationsat the NTS
requirethe shipmentof hazardouswaste to licenseddisposalfacilitiesoffsite. In September
1987, Nevada informedDOE/NV that it had interimstatusto disposeof mixedwaste (MW) at
the Area 5 RadioactiveWaste ManagementSite (RWMS5). The NTS continuedto receive
MW under interimstatusuntil May 1990 when the U.S. EPA issuedregulationsimplementing
the LandDisposalRestrictionsof the ResourceConservation& RecoveryAct (RCRA). The
potentialimpactof thesenew regulationson NTS MW operationswas not known,and a

unilateraldecisionwas made by DOE to stopreceivingMW at the RWMS5 untilregulatory I
compliancerequirementscouldbe evaluated. The DOE is pursuing several regulatory
options which If successful would allow disposal of MW at the RWMS5 to begin again.

In recentyears,the DOE and ReynoldsElectrical& EngineeringCo., Inc. (REECo) have
placedincreasedemphasison environmentalprotection,necessitatingdevelopmentof a
comprehensiveenvironmentalmonitoringplan at the RWMS5 and Area 3 RadioactiveWaste
ManagementSite (RWMS3). The REECo AnalyticalServices Department(ASD) provides
supportby way of samplecollectionand laboratoryanalysis.

The objectiveof environmentalmonitoringis to providetimely,reliableinformationabout
radiologicalcontaminantsin the environmentthat are associatedwith operationsat the
RWMS5 and RWMS3. The environmentalmonitoringplan, in compliancewith applicable
regulations,providesthe informationthat is necessaryfor ensuringthe protectionof the
workers,the public,and the environment.

1,1 Objectives and Regulations

A comprehensive review of DOE orders and other applicable regulationshas been conducted
and is summarized in this section. The environmental monitoring plan objectives are derived
from regulatory criteria found in various agencies and from a need to reassure the public
about the potential risks associated with waste management activities.

1.2,2 Area 5 Radioactive Waste Management Site

The Frenchman basin alluvium has resultedfrom the erosionprocesson the surrounding
mountainsand is in excessof 1000 feet thickat the centerof the basin. The basement rock
is Paleozoiccarbonates.

The RWMS5 is located halfway between the MassachusettsMountain and Frenchman Playa
on an alluvial fan, with a general upward slope to the north of approximately two percent to
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the MassachusettsMountain,3.6 milesto the northwestof the site. Towardsthe west, in the
directionof the MercuryHighway,the rate of landrise is approximatelythree percent.
Elevationat the main RWMS5 office,Building5-7, is approximately3185 feet. The highest
elevationwithinthe RWMS5 boundaryis 3335 feet at the extreme northwestcorner;the
lowestis 3180 feet at the extremesoutheastcorner.

There are no potablewater supplywellsor permanentsourcesof surfacewater at the
RWMS5. Three groundwater monitoring wells were developed In 1992 to obtain
hydrogeological characterization data and to be used for RCRA detection monitoring as
required by 40 CFR 265. Data from these Investigations are the subject of separate site
characterization reports prepared by the REECo Environmental Restoration and
Technology Development Department. The elevation of the water table was found to be
constant at approximately 733 m (2406 ft) above sea level over the entire range of the
RWMS5. The depth to water varies from approximately 235 m (770 ft) at Ue5PW-1 to
272 m (891 ft) at Ue5PW-3. Alluvium samples collected from all three monitoring wells
were found to be extremely dry (e.g. less than 10% gravimetric water content)
throughout the entire vadose zone. Water potential measurements Indicate an upward
gradient In the first 30.5 m (100 ft) and a zero gradient below. These observations
Indicate that liquid flow of water through the vadose zone to the water table is not
occurring at this time. Two shallowdry washescut throughthe site from the northwest. An
earthen dike has been constructedalongthe northern limitof the RWMS5 to divertwaterflow
fromthisdirection. Soil moisturein the unsaturatedzone istypicallyfive to seven percentby
weight;the pan evaporationrate is in excessof ten feeVyear,which is indicativeof the
extreme aridityof the site.

The nearestpopulationcenteris IndianSprings,populationof about 1500, 40 kilometersto
the southeast. Populationdensitywithin150 kilometersof the NTS is only 0.5 personsper
square kilometerversusapproximately29 personsper square kilometerin the48 contiguous
states.

The 293 hectare (732-acre) RWMS5 containsthe 37 ha (92-acre) LLW managementunit
(LLWMU) comprisedof the LLW disposalunit,the transuranic(TRU) waste storagecell
(WSC), and the greater confinementdisposal(GCD) unit. The mixedwaste managementunit
(MWMU) and the hazardouswaste accumulationsite (HWAS) are also part of the RWMS5.
Of those 37 hectares, 6.8 (17 acres) have been used for actualdisposal. The remainderof
the 293 ha (732 acres) is reserved for futureuse. The LLW disposalunitis a landfillunitused
for disposalof packagedLLW from both onsiteand offsitegenerators.

The LLWMU accepts packaged wastes from both on and offsite generators. Prior to the
decisionto stop receivingMW, waste hadbeen acceptedfrom one offsitegenerator.The TRU
WSC is used for interimstorageof TRU waste from LawrenceLivermoreNational Laboratory
(LLNL) pendingshipmentto the Waste IsolationPilotPlant (WIPP). The GCD unit is used for
disposal of LLW unsuitablefor conventionalnear surfacedisposal(NSD). The HWAS is
used for less-than-90-daystorageof hazardouswastependingshipn,entto offsitetreatment,
storage,and disposalfacilities. The RWMS5 is operatedin compliancewith applicableEPA
regulationsand DOE Orders.

Low level radioactive wastes are accepted from generators that have received DOE./HQ
and DOF.JNVapproval. Prior to receiving approval, generators must submit an
application describing a waste characterization and certification program that meets the
requirements of NVO-325 (Rev. 1), Nevada Test Site Defense Waste Acceptance Criteria1
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Certification and Transfer Requirements. Approval may be granted If an audit indicates
that the waste characterization and waste certification plans have been satisfactorily
implemented. Approved generator programs are reviewed and audited annually.

2.0 Effluents (Emissions and Discharges)

The RWMS3 and RWMS5 produce no liquid effluents. The wastes disposed of In Area 3
and Area 5 may be considered diffuse sources of airborne effluents. A diffusesourceis
an area sourceor severalpointsourcesnear each other. Tritium and ="Rn are the only
gaseous radlonuclides present In significant quantities. The disposalsite, alongwith
otherNTS sites,willbe investigatedandassessedaccordingto the requirementsof DOE
Order 5400.1 to determinewhetheror nottheywillbe classifiedas effluentsources.

3.0 Effluent Monitoring Plan

Since there are no distinctlyidentifiableeffluent sources fromthe wastepackages,an
effluent monitoringplan is not feasible. Any diffuse airborne emissions will be detected
by the environmental surveillance program.

4.2 Ongoing Environmental Restoration & Technology
Development Studies

The REECo Environmental Restoration & Technology Development Department
conducts site characterization studies, groundwater monitoring and vadose zone
monitoring at the RWMS5. Groundwater monitoring wells will be sampled quarterly
during 1993. Samples will be analyzed for chemical constituents required by 40 CFR
265 and gross alpha, gross beta, photon emitting radionuclides, tritium, °°Sr, =_c,
2_'_SRa, total uranium and 2='2"_'24°pu. Monitoring In subsequent years will be based on
the 1993 results and conditions of the treatment, storage and disposal facility permit.
Resultsfrom site characterizationstudies, groundwater monitoring and vadosezone
monitoring,willbe evaluatedas theybecomeavailableand may necessitatealterationof
samplinglocationsand/or frequencies.

4.3 Surveillance Description

Environmentalsurveillance sampling and analysis is briefly described below. Detailed
information relevant to the collection and analysis of environmental samples is contained in
DOE/NV, REECo Health Protection Department, Analytical Services Department and WOD
standard operating procedures.

4.3.1 Air

A networkof standard air samplers is maintainedaround the perimeter of Area 5. Exhibit 4-1
showsthe locationof the air samplers. Air samplersare also set up aroundthe perimeterof
the TRU WSC and at the midpointsof the east-westedges. Exhibit4-2 shows the locationof
the air sampler stationsin Area 3. The samplersare stationedaroundthe perimeterof the

11.5C-3



disposalcraters. All air samplersare obtainedfromthe REECo Air SamplerShop In Area 6
and are calibrated quarterly.

Air samplingis conducted to collect radioactiveparticulatesand gases. Glass fiberfilters
and charcoalcartridgesare usedin a singlesamplinghead. A tritiumsampler (forcollecting
tdtlatedwater) is housedin the same shelterat variousArea 5 samplingstationsas shownIn
Exhibit4-1. No tritiumsamplingis conductedat the RWMS3 and the TRU WSC.

5.0 Pathway Analysis

The environmental compartmentsconsideredas potentially significantin the transport
processesare indicatedin Exhibit5-1. Arrowsbetweenthe boxesIndicatethe directionof
transferof radionuclides.The mechanisticprocessesresponsiblefor these transfersare listed
in Table 5-1. A preliminary performance assessment prepared for the RWMS5 did not
Identify any significant pathways during the period of Institutional control (Magnuson et
al, 1982). The only pathway believed to be operating during Institutional control Is the
transport of gaseou_ species through soil to the atmosphere.

The RWMS5 is locatedin the Ash MeadowsGroundwaterSystem. The existingmedia
between landsurfaceat the RWMS5 and thewater table consistsof mixed Quaternaryand
Tertiary alluviumand tuff. Flowvelocitiesforwater inthe vidnity of the RWMS5 are very low.
The depth of the water table inthe vicinityof the RWMS5 ranges from 235 m ('/70 ft) to
272 m (891 ft). The water table has been found to be essentially flat at an elevation of
733 m (2406 ft) above sea level. Researchto date indicatesthat matrix effectswithin the
soildo not allowmoistureto penetratemorethan about50 cm (20 in) below the surface.
Transport of water through waste disposal cells to the groundwater Is not believed to
be occurring under the current climatic conditions.

Depletionof soil moisturethroughtranspirationhas been shownto occurby Romney et al.
(1981), in experimentsnear the RWMS. The removal of vegetation caused an Increase In
soil moisture when compared to an undisturbed vegetation plot. Concurrent
measurementsat greater depth yieldedsimilar,althoughattenuated,results. Soil moisture
depletionby transpirationapparentlydecreasedwith increasingdepth. Therefore,
transpirationis not expectedto contributemeasurablyto the transportprocess.
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1.0 Introduction

The mission of RSN Is to provide:

, • Project Management

RaN and RSN subcontractors performonly one activity (photographic processing)
which requires monitoring of the effluent prior to discharge to the environment.

At the NTS, spent photographic solutions are generated by the subcontractor (AWS) st
the well 3 yard, Area 6, by the Engineering Records Library (ERL) In Mercury, and by
the Nondestructive Testing (NDT) Laboratory In Area 11, or at the site of field
measurements.

The Pressntatlon and Engineering Graphics (PEG) group In Las Vegas also generates
limited quanUtlss of spent photographic solutions.

In each case, the waste stream consists of spent developer which requires only pH
adjustment, and spent fixer which requires removal of sliver and possibly pH
adjustment.

2.0 Effluents (Emissions and Discharges)

2.1 NTS Facilities

2.1.2 Inventory of Surface Water Discharges

Previously identified discharges from steam cleaning activities in Area 6 have been eliminated.

Spentphotographicsolutionsare processedfor sliver removalutilizinga steel woolcartridge
silverrecoverysystemby all RSN NTS generators. Solutionsfromthe NDT are processedat
the ERL. Followinglaboratoryanalysesto assure that residualsilverconcentrationand pH
meetthe establishedcriteria,dischargeis made to the designatedsewage lagoon.

2.2 NV Support facilities

2.2.2 Inventory of Liquid Discharges

Liquid discharges of spent photographic solutions by the PEG are made directly to the
sewer system following laboratory analysis for residual silver and pH adjustment, If
necessary. The procurement of a digital Imaging system to satisfy the bulk of PEG's
photographic requirements Is expected to reduce this waste stream to less than 80
gallons per year. Discharge to the sewer system will be authorized by the Clark County
sanitation district following receipt of analytical results of each batch processed.
Depending upon the volume generated, batch processing may range from quarterly to
annually.
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3.0 Effluent Monitoring Plan

3.2 EffluentMonitoringDesignCriteria

3.2.2 Spent Photographic Solutions from NTS FaclllUes

Spent photographic solutions from the RSN subcontractor In Area 6 are processed for
sliver recovery and pH adjustment. Discharge of resultant solutions Is made to the
designated sewage lagoon following laboratory analysis to assure compliance with
criteria and coordlnsUon with the prime contractor.

Solutions generated by the NDT and the ERL are processed at the ERL In Mercury for
sliver removal and pH adjustment. Discharge Is handled as described for Area 6 above.

In order to preserve the functioning of the sewage lagoons, the prime contractor may
establish a lower sliver concentration than the 5 ppm regulatory limit. Concentration of
1 ppm are achievable by the steel wool cartridge recovery system. All discharges to
the sewage lagoon are coordinated with the prime contractor.

3.2.3 Spent Photographic Solutions from Las Vegas Facilities

Dischargeof spentphotographicsolutionsfromthe Presentation and Engineering Graphics
Facilityis constrainedby ClarkCountySanitation District requirements. Silverdischargeto
the sewer systemis limit_ to concentrationsof 5 mg/L (5 parts per million)or less. In
addition,the solutionsmust exhibita pH in the range of 4.5 to 9.0.

Data quality objectives are designed to meet the discharge criteria for concentration
and pH. In order to assure compliance with the conditions of the discharge permit, all
spent fixer Is collected following use. Fixer Is processed for sliver recovery In
accordance with Presentation and Engineering Graphlce Operating Procedure 001.
Treated solutions are analyzed by a certified analytical laboratory In I.as Vegas.
Results are submitted to CCSD for authorization to discharge.

6.0 Quality Assurance and Quality Control

The quality assurance and qualitycontrolof environmentaland effluentdata will be in
accordancewith the ManagementQualityAssuranceProgram. The RSN QualityAssurance
Divisionand the RSN Environmental,Safety and HealthComplianceDepartment will routinely
audit the environmentaleffluentdata, calculations,and reportspreparedby and for the RSN
EnvironmentalOperationsDepartment.
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1.0 Introduction

Radlologlcal monitoring In the offslte area around the N'IS Is conducted by the U.S.
Environmental Protection Agency (EPA) Environmental Monitoring Systems Laboratory,
Las Vegas (EMSL-LV), through an Interagency agreement (lAG) with DOE/NV. The
objectives of this monitoring are to assure the health and safety of Individuals living In
the offslte area, to measure and document levels and trends of environmental radiation
or radioactive contaminants In the vicinity of nuclear testing areas, and to verify
compliance with applicable radiation protection standards, guidelines, and regulations.
In additionto operationof routinemonitoringnetworks,EPA EMSL-LV providessupportto
DOE/NV for each nuclearweaponstest.

Prior to 1954, an offslte radiation surveillance program was performed by personnel
from the Los Alamos Scientific Laboratory and the U.S. Army. Beginning in 1954, and
continuing through 1970, this program was conducted by the U.S. Public Health Service
(PHS). When the EPA was formed in December 1970, certain radiation responsibilities
from several federal agencies were transferred to It. One of these was the Offsite
Radiological Safety Program (OSRP) of the PHS. Since 1970, the EPA, EMSL-LV has
conducted the OSRP, both in Nevada and at other U.S. nuclear test sites.

4.0 Environmental Surveillance Plan

4.1 Rationale

There are several reference levels for radiation e;_posure,specified by the International
Commission on Radlological Protection (ICRP), DOE, and EPA, to be observed when
establishing a monitoring program. Guidelines are written such that all pathways that
lead to the exposures shall be routinely monitored If there Is a potential for one of the
following situations:

, A 1 mrem annual effective dose equivalent to any offsite individual

• A 100 person-rem annual collective effective dose equivalent per million individuals
within 80 km (50 ml) of the site center

• A 5 mrem annual whole-body dose equivalent or 15 mrem to the skin of offsite individuals

• Any exposure to an offsite person of 25 mrem effective dose equivalent in any year
(required to be reported to DOE Headquarters)

• Unplanned releases of radioactivity shall be monitored and quantified

All of the above shall be based on statistically significant differences between the point
of measurement and the average background in the area, or other suitable control data
(DOE, 1991).
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The standardsforexposurefrom routineoperations,from whichthe above criteriawere
dedved,are as follows:

• Air Emissions - 10 mrem/yr(0.1 mSv/yr)to any offsiteperson(40CFR61)

• DrinkingWater - 4 mrem/yr(0.04 mSv/yr)based on drinking2 L/day (40CFR141)

• Sum of all pathways - 100 mrem/yr (1 mSv/yr)set forth in ICRP-39

In case of emergencysituations:

• The Food and Drug Administration (FDA) Protective Action Guide (PAG) Is 1500
mrem (15 mSv) to the Infant thyroid or 500 mrem (5 mSv) to the whole body, bone
marrow, or any other organ from ingestion of food (FDA, 1982).

• Recently revised EPA PAGs recommend evacuation at a projected dose of 1 to 5
rem In the early phase of a nuclear Incident (EPA, 1992). Sheltering Is an alternative
to evecuation under certain specified conditions (EPA, 1992).

• Another useful guide as recommended by the ICRP Is that 500 mrem (5 mSv)
committed effective dose equivalent In a year is acceptable as long as the average
over 70 years does not exceed 100 mrem/yr (1 mSv/yr) (ICRP-39).

4.2.2 Radiochemistry

At concentrations greater than 10 times the MDC, precision is required to be within +
10% for convenUonal tritium analyses, uranium, thorium (all media), and strontium
(except in milk) and within +_20% for enriched tritium analyses, strontium (in milk),
noble gases, and plutonium. Accuracy objectives for concentrations greater than 10
times the MDC are no greater than + 10% bias for conventional tritium analyses,
plutonium, uranium, and thorium and no greater than _+20% bias for noble gases,
enriched tritium, and strontium. At concentrations less than 10 times the MDC, both
precision and accuracy are not to exceed + 30 percent for all analyses and all media
types.

4.3 Network Design

4.3.1 SampleCollectionLocations

The present network locations are primarily the result of historical Instrument
placement. A statistically based design was not used, nor were any citing criteria
established, except that monitoring is cloneat all Inhabited locations within 160 km (100
mi.) of the NTS, if possible. Availability of electric power is the primary restriction In
station location, with the exception of PlCs, which can operate on power produced by
solar panels. At long distances from I.as Vegas, station location Is further restricted by
the availability of an individual to service the station. Year-round station access Is
required, which restricts placement of stations in areas subject to frequent winter road
closures.
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4.3.2 Air Surveillance Network

The primarypurposeof the Air SurveillanceNetwork(ASN) is to detect airbomeradioactivity
that may be relatedto NTS activities. The ASN consistsof two parts:active or continuous
samplingstationsand a standbyair surveillancenetwork(SASN). The ASN consistsof a
variablenumberof air samplingstations,currently30, locatedaroundthe NTS. The SASN
currentlyconsistsof 77 stationslocatedin stateswest of the MississippiRiver. Each sampler
is equippedwitha 5-cm (2-in) diameterglass fiberfilter and a charcoalcartridgeto collect
radioactivityas particulatesor reactivegases. In case of a ventingon the NTS or a
suspectedincrease in airborneradioactivity,the SASN wouldbe activatedso that the fallout
path, area, anddurationcan be estimatedand possibleinhalationexposureof thegeneral
publiccalculated. Also,in case of an accidentalventing,portableair samplerswouldbe
deployeddownwindto measurethe extentand degree of contaminationoffsiteso that
remedialactionscan be planned.

4.3.2.1 Continuous Air Network

In 1992 the ASN comprised30 samplingstationsdistributedaroundthe NTS at placeswhere
peoplewere availableto overseetheiroperationand wherecommercialpowerwas available.
Nineteenof the air samplersare at the CRMSs. All of the stationsare displayedon the map
in Exhibit4-2.

The air samplers in use are manufacturedby RadiationDetectionCompanyandare
constant-volume samplers equipped with running-time meters. They are fitted with
stainless steel heads that hold a glass-fiber filter and charcoal cartridge. About80 m_/d
(2800 ft/d) are collectedduringoperation. The filtersare changedweekly and mailedto the
EPA EMSL-LV RadioanalysisLaboratoryfor analysis. The operatoralso completesa form to
mailwith the filtersso the runningtime andvolumeof air sampledcan be calculated.

The filtersand charcoalcartridgesare analyzed by high-resolutiongamma spectrometry. If
freshfissionproductsare detected, radiochemicalanalysisof the glass fiberfilters(prefilters)
for radiostrontiumsand plutoniumis performed, in routineoperation,the prefiltersfromfive
continuousstationsare compositedmonthlyand fromtwo standbystationsin each of thirteen
statesare compositedquarterlyfor plutoniumanalysis. Fortrendanalysis,the prefiltersfrom
all stationsare analyzedforgrossbeta activity.

4.3.4 Milk Surveillance Network
I

The MSN has three components: a routine network, a standbynetwork, anda dairy animal
and populationcensus. Milk is an importantcomponent of man's foodchain. Becausedairy
animalsconsumevegetationthat representsa large area of groundcover and because many
radionuclidescan be transferredto milk, analysisof milksamplesmay yield informationon the
depositionof small amountsof radioactivityover a relativelylarge area. In case of prompt
releases of radioactivity,radioiodineconcentrationsin milkwouldbe responsiblefor the
largestearly time exposureto infantsand children. As inthe othernetworks,collection
locationsare distributedaroundthe NTS but are limitedto thoseplaces that have familydairy
cowsor goats or where commercialdairies exist. The locationsfor milkcollectionin 1991 are
shownin Exhibit4-5.
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4.3.4.1 Routine Network Operatlon

There are a variablenumberof milksamplinglocations,usuallyabout25, inthe near offsite
areas that are visitedmonthlyby EPA monitoringtechniciansto collectsamples, if available.
At mostof these locationsonlya familycow or some milkgoats are present, so the samples
may notbe collectedif the animalis not lactstlng or not enoughmilkis availablefor various
reasons. The samplesare collectedin 3.8-L (1-gal) plasticcontainersand formaldehydeis
added as a preservative.

All of the routineMSN samplesare analyzedby high-resolutiongammaspectrometryand
each quarterthe samplesare analyzedfor tritiumand "9°Sr.

4.3.4.2 Standby Milk Network Operation

Each area in the standbynetworkis activatedat least oncea year to monitortrendsandto
ensure properoperation incase of an emergency. The standbynetworkconsistsof
approximately120 dairiesor processingplantsin all stateswest of the MississippiRiver. The
networkis activated by contactingthe FDA RegionalMilk Specialistswho inturn contactState
Dairy Regulatorsto enlistcooperatingmilkprocessorsor producers. The samples from the
standby network (described below) are also analyzed by high-resolution gamma
spectrometry, and samples from two or three locations In each state are also analyzed
for tritium and nJmSr.

4.3.4.3 Milk and Population Census

The dairy animal and population censusis continuallyupdatedfor those areas within400
km (240 mi) northand east of CP-1 and within200 km (126 ml) southandwest. The
remainderof the Nevada countiesand the western-mostUtah countiesare surveyed every
twoto three years. A full censuswas completedin the summerof 1992. The locationsof
processingplantsand commercialdairy herds in Idaho and the remainderof Utah can be
obtainedfrom the State agencies dealing with milk and food regulation.

4.3.5 Pressurized Ion Chamber PIC Network

Gamma-rate recordersof varioustypes have been deployedaroundthe NTS formany years.
Instrument field testing was completed in 1981. Beginning In 1982, a PIC was Installed
at each CRMS as the station was activated. The Instrument is manufactured by Reuter-
Stokes and comes In AC-or battery-powered models. This instrumentproducesreadings
in I_R/hrrecorded on paper tape, on magneticcassettetape, and displayed on the
instrumentreadout(whichallowsarea residents to checkthe currentreadings);It also
transmitsthe data via GOES to CP-1. The utilityof this instrumentis its rapid response. If
any significantamountof radioactivitywas emitted from the NTS, it wouldbe detectedand
recordedby the PICs almostimmediately.

At this time the PIC networkconsistsof 27 instrumentsdeployedaroundthe NTS, as shown
on Exhibit4-6. Not shown on Exhibit4-6 are 10 additional PICs, locatedat the Bureauof
Land Management's Remote AutomaticWeather Stations;data from these instrumentswill be
incorporatedintothe PIC networkdata base beginningin 1993. Mostof the networkuses
commercialpower, but several PICs receive power from batterieschargedby solar power
units. The detector is an 8-L sphericalaluminumchamberfilledwith high purityargon
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compressedto 25 timesstandardatmosphericpressure. The paper and cassettetapes are
changedbiweekly. The data are transmittedevery4 hoursvia GOES directlyto CP-1 and
fromthere to EPA EMSL-LV by dedicatedtelephone lines. If the gammaexposureexceeds
the site-specificalarm thresholdfor two consecutive1-minutemeasurements,the system
transmitsa stringof nineconsecutive1-minutevalues on an averageof everythree minutes
(typicallyvaries between 2 and 15 minutes). The site-specificalarm thresholdsare set at
twice the normalbackgroundexposure.

The unitis sensitiveenoughto pickup increasesin terrestrialradiationdue to meteorological
low pressurefronts passingover the sensor,to detectthe decreasein rate due to snowcover
in the winter,and occasionallyto detect passage of truckscarryinglow-levelwaste to the
disposalsite near Beatty,Nevada. The data are evaluatedand ,,eportedweekly at EPA
EMSL-LV as part of routinequalityassuranceproceduresto denotetrendsand anomalies.
Copiesof the reportsare sent to CRMS StationManagersfor postingat the station. These
reportsdisplaythe currentweeklyaveragegamma exposurerate, the previousweek's and
previousyear's average, andthe maximumand minimumbackgroundsin the U.S. In addition
to beingpostedat each CRMS, report copiesare sent to appropriatefederaland state
personnelin California,Nevada, and Utah.

4.3.6 Thermoluminescent Dosimetry TLD Network

In the early years of nucleartesting,filmbadgeswere usedto recordthe exposureof people
and places. The principaldisadvantagewas that exposureshad to be greater than or equal
to 30 mR (7.8 X 10"=C/kg) beforetheywere detectable. Presently these functionsare
performedby TLDs. The advantageof thisnetworkis thatthe exposureperiodfor the TLD
can be longso that small and otherwiseundetectableexposurescan be accumulated, thus
improvingsensitivity. Also, TLDs Issued to personnel have superior tissue equivalence,
which facilitates estimation of the absorbed dose equivalent, a feature critical to the
dose assessment process.

TLDs and automated readers used In this network are manufactured by Panasonlc.
Each dosimeter has 4 elements containing various thermoluminescent phosphors
behind specified attenuators. The modelUD-802 dosimeterIs usedfor monitoringof offsite
personnel. This dosimeter containstwo elementsof Li_B4OT:Cuandtwo of CaSO,:Tm
phosphorsbehind 14, 300, 300, and 1000 mg/cm2of filtration,respectively. The model UD-
814 dosimeter is used for fixed environmental station monitoring. This dosimeter
contains three replicate CaSO4:Tm elements filtered by 1000 mg/cm2of plastic and
lead. A fourth element of Li=B4OT:Cufiltered by 14 mg/cm2of plastic is not used for
purposes of environmental monitoring. About131 fixedlocationsaroundthe NTS are
equippedwith two UD-814 dosimeters deployed In specially designed holders. About 72
citizens living in the offsite area participate in the offsite resident personnel monitoring
program and are Issued single UD-802 dosimeters In standard holders. The dosimeters
are deployed and processed on a quarterly exchange frequency. The locationsof the
TLDs are shownon Exhibit4-7.

The two dosimeters deployed to fixed environmental stations provide up to six replicate
data points per deployment period. As noted above, the fourth (LI=B4OT:Cu)element is
not used for environmental monitoring. The average andstandarddeviationof fully-
corrected co-deployed CaSO4:Tm element readings are comparedwiththe average data
for the previous4 quartersat that stationto determineif any significantdeviationfrom
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historical trends has occurred. The absorbed deep dose equivalents (Ha) calculated from
the personnel dosimeters are comparedto the averageexposures determined at the
nearestfixedenvironmental station.

4.3.7 Internal Dosimetry Program

A whole-body counting facility has been maintainedat EPA EMSL-LV since 1966. At that time,
it was used to measure uptakeof radioactivityby peopleafter any accidentalreleases from
the NTS. Becauseof itsusefulness,in 1970 thisprogramwas convertedfor routine
counting of offsiteresidentsand theirfamilies. The programprovidesthe best confirmation
of the results of the environmentalmonitoringnetworks. It has the advantageof detecting
the sumof the intakesfrom all pathways,if significant,even if the radioactivityinall monitored
pathwaysis so smallas to be individuallyundetectable. Routine whole body counting
results In a baseline data base that will be useful should any release of radioactivity
from the NTS occur.

Forty-onefamiliesin the offsitearea were selectedin 1970 to participatein thisprogram
(Patzer and Kaye, 1982). They were chosento includepersonswho livedin areas of higher
falloutfrom the earliertestsas well as fromthe areas of lowerfalloutshownon Exhibit4-8. In
1992 there were 34 families(142 individuals),includingsomeborn priorto the startof
atmospherictestingat the NTS and some born afterward. Each personwas given an initial
physicalexam, whole-bodycount,and urinalysisfor tritium. The whole-bodycountingand
urinalysishave been continuedsemiannuallyalongwithphysicalexaminationevery 18
months. In 1979 a phoswichdetectorsystemwas added so that lungburdensof plutonium
couldbe detected. Currentlythere are approximately58 families(160 in,dividuals)actively
participating;these include35 of the originalparticipantsas well as the CRMS Station
Managersand theirfamilies. The locationsof the participants,includingthe 34 families
monitoredin 1991, are shownon Exhibit4-9.

Whole-body counts are now performedwithan intrinsicgermaniumdetector calibratedfrom
60 to 2500 keV collecting data for 2000 seconds. Lungcountingfordeterminingplutonium
and americiumburdensis performedwithsemi-planargermaniumdetectorscalibratedfrom 10
to 300 keV collecting data for 2000 seconds. Urinesamplesare analyzed by the
conventionalmethod for tritium.

4.3.8 Radiological Safety

In addition to the Internal Doslmetry Program described above, whole-body and lung
counting and urinalyses are used to assess the exposure status of EPA radiation
workers, DOE and DOE contractor personnel, and concerned members of the general
public. These evaluations are conducted on a routine basis and on request, as part of
the lAG tasks. Althoughnot technicallypart of the offsiteenvironmentalmonitoringprogram,
data are summarizedin the annual report.

4.3.9 Biomonitoring Program

Investigation of possible radiation effects in sheep and cattle began in the early 1950s. By
1957 a beef herd was established on the NTS, principally in Area 18. It was maintainedthere
for 25 years and then soldto the Universityof Nevada, Reno (Smith and Black, 1984).
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Bighornsheep, coyotes,quail, rabbits,and otherspecieswere collected when available and
were analyzedfor radioactivity.

An ongoing study of mule deer residing on the NTS that began over 35 years ago
continues. The forage Intake of grazing animals such as cattle and mule deer Is of
particular Interest. These animals forage over a very large surface area, which makes
them efficient fallout collectors through the concentration In their tiseues of small,
diffuse Ingestions of radioactive material.

Duringthe time the beef herdwas maintainedonsite,four animalswere sampledeach spring
and each fall to determinethe radioactivityin variousorgansand tissues. Afterthe herdwas
sold, the collectionof four cattleeach springand fall was continuedby purchaseof cows
fromherdsthat graze on the bordersof the NTS. Also,an NTS muledeer is collectedeach
quarter,either from a roadkillor by hunting. Since thesedeer migrateoffsitethey may be a
sourceof exposureto offsiteresidents. For cattleanddeer, the samplestakeninclude
muscle,lung, liver,kidney,blood,urine,and bone. A third majorportionof thisprogram
consistsof bone and kidneysamplesfrom bighornsheepthat are donatedby licensedhunters
each year for analysisof radioactivity.A veterinarianand a technicianalso investigateclaims
of alleged radiationdamageto domesticanimals(Smithand Black, 1984). Finally,vegetables
donated from homegardenslocatedin the offsitearea are analyzedwhen available.

Analyses performed on the various sample types are summarized In the following table:

Table 4.1 Biomonitoring Program Sample Types Collected and Analyses Performed

Sample Type AnalysesPerformed

Soft tissues High-resolutiongamma spectrometry
Bone, liver, and vegetables 9°Sr,2_Pu, and 2_24°Pu
Blood,urine,and vegetables Tritium(3H)

4.3.10 Long-Term Hydrological Monitoring Program

4.3.10.4 Analysis

The 3.8-L (1-gal) samples collected at each sampling location are preserved with nitric
acid and are analyzed by high-resolution gamma spectrometry. For the semiannual
onslte collections and all offslte collections, one of the two 500-mL (1-pt) samples from
one collection period is analyzed for tritium by the conventional method, and the other
Is used either as a duplicate or replacement sample. One of the 500-mL (1-pt) samples
from each of the monthly onslte collections and from the other collection period for the
semiannual onsite and offsite locations is analyzed for tritium by an enrichment method
(EPA, 1979). The MDC for this method Is less than 10 pCI/L.

7.0 Quality Assurance

Approximately20% of the workload in the radioanalysislaboratoryconsistsof QA/QC
samples. Specificsampletypesemployedare detailed inthe methodSOP. In some cases,
the concentrationor activityof the sample is knownto the analyst(QC samples);these
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samplespermit the analystto monitoranalyticalperformanceand implementcorrective
actions,as needed. In other cases, the concentration or activity of the ==ampleIs not
known to the analyst (single-blind QA umples). When the analyst neither knows the
concentration or activity of the sample nor recognizes It as different from routine
samples, the sample type Is referred to as a double-blind QA sample. Both QC and QA
samplesare usedto monitorprecisionand accuracyof the analyses. Controlchartsare
maintainedof QA/QC sampleresults,as well as of calibrationand blank (background)checks,
to ensurethe analyticalsystemis in control.

8.2 Thermoluminescent Dosimetry Data Base

The TLD data base resideson a DigitalEquipmentCorp. MicroVAXII, directlyconnectedto
the two PanasonicTLD readers. Samples are trackedusingfielddata cardsand an issue
data base trackingsystemincorporatedinto the readercontrolsoftware. On-lineQAJQC
samplesare processedwith everygroupof field-deployeddosimeters. These include
irradiatedcontrols,transitcontrols,and processinglaboratorybackgroundTLDs. Two major
softwarepackagesare utilizedbythe TLD network. The first,a proprietarypackagewritten
and supportedby InternationalScienceAssociates,controlsthe TLD readers, tracks
dosimeterperformance,completesnecessarycalculationsto determine absorbeddose
equivalentfor UD-802 TLDs Issued to personnel (UD-814 TLDs deployed to fixed
environmental stations are evaluated only to characterize ambient gamma exposure not
absorbed dose equivalent), performs automated QA/QC functions, and generates raw'"
data files and reports. The second, locally developed, maintains privacy act
Information and the Identifying data, generates reports In a number of predeflned
formats, and provides archival storage of TLD results dating to 1971.

11.7A-8



SECTION 11.7B

Operational Area Monitoring Plan
for the

Long-Term Hydrological Monitoring
Program Off The
Nevada Test Site

by

S. C. Black
ReynoldsElectrical& Engineering,Co., Inc

and

D. J. Chaloud
EnvironmentalMonitoringSystemsLaboratory

U. S. EnvironmentalProtectionAgency

January 3, 1994



2.0 Effluents

There are indicationsthat tritiumescapedfrom the LONG SHOT cavitysoonafter detonation
of that test, but the concentrationof tritiumInwater sampleshasbeen decreasingat a rate
somewhatfasterthan wouldbe expectedfromjust radioactivedecay, an Indicationof
diffusion. There is no Indicationfrom groundwatermonitoringthat tritium is continuingto leak
fromthe test cavity.

At the DRIBBLEsite on the Tatum Salt Dome near Baxtervtlle,Mississippi,disposalof drilling
mudsand fluidsnear surfacegroundzero (SGZ) resultedin tritiumcontaminationof shallow
groundwateronsite. Thisshallowwater, between 1.2 and 3 m (4 and 10 ft) deep, and a
surficlalaquifer that is 9 m (30 ft) deep bothconsistof non-potablewater, andthe tritium
concentrationIn them has decreasedto lessthan the NationalPrimaryDrinkingWater
Regulationsvalue of 20,000 pCI/L(740 Bq/L). There Is no indicationfrom groundand surface
water monitoringthat any radioactivityis presentlyescapingfromthe test cavity.

Since 1984 a monitoring well near the Project GASBUGGY ground zero (GZ) has yielded
slightly (less than 3 percent of the Interim Primary Drinking Water Regulations) elevated
levels of trlUum. Due to the proximity of the well to GZ, documented evidence of
communication between the test cavity and the OJoAlamo sandstone aquifer (Peter and
Bowman, 1970), and the remote posalblllty that fracturing around the test cavity
extends to the OJoAlamo sandstone (DOE, 1986), the possibility of effluent migration
from the test cavity cannot be disceunted. However, the low concentrations preclude
the necessity of developing an effluent monitoring plan. No effluent release has been
detected at the other test sites In recent years.

4.0 Environmental Surveillance Plan

4.2 Design Criteria

4.2.2 Data Quality Objectives

Each sample of surface and groundwater consistsof twoparts:a 3.8-L (1-gal) sample
collectedin a plasticbottlefor gammaspectrometricanalysisand 500-MI (1 pt) samples
collectedin glass bottlesfor3H analysis. The accuracyof the analyticalmethodsis as
follows:

Tyloeof Analysis LL_._DD1,_ Accuracy@ 95% ConfidenceInterval_
TritiumAnalysis

Conventional 500 + 30% at 600 or + 10% at 1000
Enrichment 10 + 30% at 12 or + 20% at 100

Gamma Emitters
Range 60 to 2000 keV 5 + 30% at 6 or + 20% at 50

1 Estimated Lower Limitof Detection.
2 Unitsof 10"° I_Ci/MI= pCi/L.
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4.3 Amchitka Island Projects, Alaska

4.3.3.2 Surveillance System Design

The originalhydrologicsamplingnetworkon Amchitkawas establishedby the Palo Alto
Laboratoriesof Teledyne Isotopes(Essington1971). The backgroundor controlsampling
locationsare shownin Exhibit4-1 and listedin Table 4-1 togetherwith othersitesthat have
been sampled sincethe LTHMP began. Samplinglocationsfor LONG SHOT are shownin
Exhibit4-2 and listedInTable 4-2. Those for MILROW are shownin Exhibit4-3 and listedIn
Table 4-3, and forCANNIKIN are shownin Exhibit4-4 and listedin Table 4-4.

4.6 Project DRIBBLE, Mississippi

4.6.3 Environmental Surveillance

4.6.3.1 Criteria

Groundwater monitoring Is the only requirement for surveillance of this test site. The
high rainfall rate In this area produces wetlands, flowing streams, and shallow aquifers
that are monitored In the LTHMP. The many groundwater aquifers at the Tatum Dome
Site are shown In Table 4-7. Although Improbable, the four tests conducted within the
dome could have opened cracks for seepage of test-produced radioactivity. Another
route of escape for the radioactivity In the cavity Is through the emplacement holes and
post-shot holes that penetrate the cavity If the plugging activities had not produced
perfect seals. In either case, the radionucllde most likely to first appear outside the
cavity Is tritium.

4.6.3.2 Surveillance System Design

The originalsamplingsites as assignedby the HydrologicProgramAdvisoryGroup are listed
in Table 4-8 and are shownon Exhibits4-8 and 4-9, togetherwith othersitesthat have been
sampledsince the LTHMP began.

4.8 Project SHOAL, Nevada

Project SHOAL was sponsored by the Department of Defense and the U.S. Atomic Energy
Commission (AEC) as a part of the Vela UniformProgram. The objectiveof the Project
SHOAL experimentwas to determinethe effectscaused by detonationof a nucleardevice in
a seismicallyactive area (AEC 1964b).

4.8.1 Operational Area

The ProjectSHOAL site is locatedin the southwesthalf of Section34, T16N, R32E, in west-
central Nevada, about 45 km (28 mi) southeastof Fallon. It is situatedon a 10-km2(4-mi2)
area of the Sand SpringsRange in the Great Basin. This is a seismicallyactive area with
tremorsand strong,shallow-focusearthquakes. About200 quakeswere recordedfrom 1945
to 1959. At the time ProjectSHOAL was conducted,the nearest habitationswere a ranch
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Table 4-8 Water Sampling Locations for Project DRIBBLE (cont.)

Sampling First Last Public
Location .Depth(ft) SamDl_ Sampled Ac,cen

HMH-12 8 1990 YES
HMH-13 8 1990 YES
HMH-14 8 1990 YES
HMH-15 8 1990 YES
HMH-16 8 1990 YES
WELL HM-L 140 1980 NO
WELL HM-I.2 -- 1981 NO
WELL HM-S 25 1980 NO
WELL HT-1 1230 1972 1979 NO
WELL HT-2C 355 1972 NO
WELL HT-2M -- 1972 1974 NO
WELL HT-4 400 1972 NO
WELL HT-5 600 1972 NO
WELL PS-3 110 1978 1979 NO
POND W OF GZ SURF 1972 YES
REECo PIT A SURF 1980 YES
REECo PIT B SURF 1980 YES
REECo PIT C SURF 1980 YES
SALT DOME TIMBER WELL -- 1984 YES
TATUM DOME HUNT CLUB -- 1987 YES

about8 km (5 mi) west and FrenchmanStation(which consisted of a bar, restaurant,
garage, and motel;all now removed)locatedabout 13 km (8 mi) northeastof SGZ. An area
map is shownin Exhibit4-13.

4.9 Project GASBUGGY, New Mexico

4.9.2 Operational Activities

The only known effluents from this site occurred during the production test phases as
summarizedabove. However, slightly elevated levels of tritium observed since 1984 In
one well located near GZ may be indicative of fission product migration from the test
cavity. These tritium levels have been less than 3 percent of the National Drinking
Water Regulations. While continued surveillance Is warranted, an effluent monitoring
plan Is not necessary at present.

The originalhydrologicsamplingnetworkfor GASBUGGY was establishedby Teledyne
Isotopesand USGS in 1967 to providepre-eventand post-eventcomparisonof radionuclide
concentrationsin surface and groundwaterin the area surroundingthe site (Teledyne Isotopes
1971). The originalsamplingsitesare shownon Exhibit4-14 and are listedin Table 4-11
togetherwithothersites that have been sampledsince the LTHMP began.
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7.0 Data Management

All radlochemlcal data are stored in the Sample Tracking and Data Management System
(STDMS), a custom-designed database management system which resides on a
MlcroVAX II at EPA EMSL-LV. The MlcroVAX II Is networked to a large cluster of other
mainframe and MicroVAX computers which comprises the "EMSL VAX network".
Tracking of samples Is initiated with Input of data from sample tags and field forms.
Analysis data are entered after they have been generated and reviewed by the analyst
and supervisor. Special software written In Fortran (referred to as "Chemistry
Programs") Is used for a majority of the radlochemlcal data reduction. The Chemistry
Programs are used for calculating final data such as activity per unit volume, MDC, and
2 standard deviation error terms. Standard report routines permit tracking of samples
awaiting analysis, lists of QAJQCsamples, and sample results In various formats.

Access to STDMS Is controlled by the Access Control List, keyed to user Identification.
Different levels of access are assigned based on the needs of a particular Individual. A
limited number of personnel have the access level necessary to make changes in ._le
data base; these are primarily the personnel responsible for data entry, programmers,
and the data base manager. Other personnel may access the data base in a "read-
only" manner; their access permits generation of specific reports, but does not permit
any changes, addlUons, or deletions to be made.

Once data have been entered and validated, they are transferred from a "review" data
base to a permanent data base, e.g., further changes may be made only by authorized
personnel. Any discrepancies noted during data validation processes are recorded on
a standardized form. The form is reviewed and signed by the data base manager and
Branch Chief. Actual changes are made by the data base manager or the contractor
responsible for programming and maintenance of STDMS.
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1.0 Introduction

This OperationalArea MonitoringPlan is for EG&G EnergyMeasurements,Inc. (EG&G/EM)
whichoperatesseveraloffsitefacilitiesin supportof activitiesat the NTS undera contractwith
the DOE/NV. These facilitiesinclude:

Facility ..... Location

KirtlandOperations(KO)
- KAFB Compound Klrtland Air Force Base
- also Craddock Facility Albuquerque, New Mexico

Santa BarbaraOperations(SBO) Goleta, California
- Francis Botello Road
- Robin Hill Road

1.1 Las Vegas Area Operations

The NLV Complex Includes multiple structures totaling about 585,000 square feet. At
the facility there are numerous areas of environmental Interest Including metal finishing
operations, a radiation source range, an x-ray laboratory, solvent and chemical cleaning
operations, limited pesticide and herbicide application, photography laboratories, and
hazardous waste generation and accumulation.

1.2 Amador Valley Operations

The AVO in Pleasanton, California, occupies a 59,445 square-foot, two-story
office/laboratory combination building. AVO is locatednear the LawrenceLivermore
NationalLaboratory(LLNL)to simplifylogisticsand communicationsassociatedwith
EG&G/EM supportof LLNLprograms. Mostof the workconductedat the AVO is performed
in supportof NTS undergroundweaponstesting. AVO also supports LLNL with optical
alignment systems, a variety of mechanical and electrical engineering activities
associated with energy research and development programs. Areas of environmental
Interest Include two small chemical cleaning operations.

AVO is a "smallquantitygenerator"of hazardouswastes. Hazardous waste is managed
using satellite accumulation areas located close to the point of generation. All
hazardousand industrialchemicalwasteare transportedto RCRA permittedfacilitiesfor
approvedtreatmentand/ordisposal.

1.3 Kirtland OperRtions

KO at KAFB and in Albuquerque, New Mexico, consist of a 56,000-square-footcomplexof
prefabricatedmetal buildingslocatedon 39.5 _cresat KAFBand a 35,000-square-foot
industrialfacilitycalledthe CraddockFacility locatednear the AlbuquerqueInternational
Airport. The KO providetechnicalsupportto Sandia NationalLaboratories(SNL), the DOE,
the U.S. Departmentof Defense (DOD), and otherfederalagencies. In conjunctionwith DOE
work, KOprovidesignificantsupportto a varietyof ongoingsafeguardsand security
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programs. KO is also responsiblefor operationof the SystemControland ReceivingStation
(SCARS), a part of the DOE Remote SeismicTest Network(RSTN). Areas of environmental
Interest Include small solvent cleaning operations and various metal finishing activities.

1.4 Los Alamos Operations

The LAO reside in a facility of approximately 65,000 square feet. It is a two-storycombination
engineeringllaboratory/officecomplexlocatednear the LosAlamosNationalLaboratory
(LANL)to providelocalsupportfor LANL'sprograms. The workperformedincludesdirect
supportof the LANLTestingProgram,the DOE Researchand Development(R&D) Program,
and miscellaneousDOE cash orderwork. LAO primaryactivitiesare twofold: (1) thedesign,
fabrication,and fieldingof data acquisitionsystemsusedin undergroundnucleartesting
diagnosticsand (2) the analysisof data from undergroundand high-altitudeexperiments. In
addition,two LAO operationsbuildand field CORRTEX III recorders. Areas of
environmental Interest Include small solvent cleaning, alodlnlng, and metal machining
operations and a small photography laboratory.

1.5 Santa Barbara Operations

SBO occupies two facilities located in Santa Barbara,California. The RobinHill Road
Facility(50,000 ft_) Includesa mercuric Iodide crystal laboratoryand a specialized radiation
research buildingthat houses the DOE-EG&G/EMlinearaccelerator (LINAC) with
accompanyinglaboratories. Located at the Francis BoteUoRoad Facility(12,174 ft=)is a
small machineshop, a laboratorybuilding,and a source range.

In support of the DOE/NV,the SBO was established for R&Dwork in nuclear instrumentation
and measurementswith emphasis on radiationdetectors,data acquisition systems, and fast
pulseelectronics. Throughthe years its facilitieshave been adapted to a wide range of R&D
tasks. SBO also supports LLNLwith optical alignmentsystems,fast-stroak camera
fabricstion, and a variety of mechanicaland electrical engineeringactivitiesassociatedwith
energy R&D programs. Fields of specializedexperiencerepresentedat SBO Include the
design and fabricationof cathode-raytubes for use in the weapons test program. The SBO
also describes and assessesthe potentialecologicalImpactsof various DOE projectson
ecological systems of interest. Activities of environmentalinterest includea mercuricIodide
laboratory(where mercuriciodide crystals are grown),minor solvent operations,and several
fume hoods.

SBO is a "small quantity generator"of hazardouswastes. Hazardouswaste is managed by
using satellite accumulationareas located close to the point of generationand the facility
waste accumulationpad for temporary storage. All hazardousand industrialchemical
wastes are transported to RCRA permitted facilitiesfor approved treatmentand/or disposal.

1.6 Special Technologies Laboratory

The STL, located in Santa Barbara, California,consistsof approximately36,000 square feet of
secure combinationoffice/laboratoryarea usedprimarilyfor engineeringand electronic
researchto deveiopa suiteof sensorsystemsfor testingand field deploymentin supportof
DOE Headquarters and DOE/NV. Areas of environmental Interest Include a small printed
circuit board operation and a small vapor degreaser.
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1.8 Woburn CathodeRayTube Operations

WCO in Woburn, Massachusetts, are comprised of a 14,000-square-footfacilitywhichis used
to developand manufactureadvancedcathode-raytubes and oscilloscopesin supportof the
DOE/NV LANL testoperationsfor use inthe weaponstestprogram. Areas of environmental
Interest Include small chemical cleaning operations, several laboratory hoods, and one
Injection well for returning uncontaminated non-contact cooling water to the ground.

2.0 Effluents

2.1 Inventoryof Effluents

All effluents from each EG&G/EM operationhave been inventoriedand are listedin a table
that accompanieseach of the operationalareas listedin the followingsection. There are no
radioactiveair emissions;radioactiveor nonradioactivesurfacewater/liquiddischarges;
subsurfacedischargesthroughleaching,leaking,seepage intothe soilcolumn;well disposal;
or burialat any of the EG&G/EM operations. Use of radioactivematerialsprimarilyinvolves
sealed sources. However, facilities which use sealed sources or radiation producing
equipment are: SBO during operation of the LINAC; STL while the neutron generator is
operational; RSL at Nellls Air Force Base; WAMD at Andrews Air Force Base and the
LVAO, NLVF, A-1 Source Range, and High Intensity Source Range. Sealed sources are
tested periodically to ensure there is no leakage of radioactive material. Documentation
of thisassessmentis found in the EG&G/EM RadiationProtectionRecords.

3.0 Effluents and Monitoring Plan

3.1 Monitoring Requirements for EG&G/EMOperations

3.1.1.1 Radiological Monitoring

As indicated in section 2.1 there are currently no operations at any EG&G Energy
Measurement facilities that produce effluents of radionuclides and is therefore not subject to
the requirements in 40 CFR 61 "National Emission Standards for Hazardous Air Pollutants" for
monitoring of radioactive effluents. Forthe sourcesof directradiationidentifiedin section2.1
of thisplan,a surveillancescreeningprogramwas conductedto determinethe needfor an
environmentalradiationexposuremonitoringprogram. The data gatheredfrom thisscreening
processrevealedthat thereare no EG&G/EM operationswhichexposethe publicor the
environmentto radiationlevelsapproaching100 torero. However, EG&G/EM has
established an Environmental Radiation Exposure Monitoring Program to measure and
control direct radlatlon from EG&G/EM facilities. The program requirements are
published in Standard Operating Rulo No. 34-027.A. Program design considerations
will be documented in the 1994 revisle, _f the Environmental Monitoring Plan.

3.1.3 Effluent Monitoring System Design

The procedures described above are prepared pursuant to Policy No. 11-20.E,
"Procedure System," which defines the system by which EG&G/EM publishes policies,
standard operating procedures, organizational operaUng procedures and organizational
operating rules. Furthermore,Manual 31, Environment,defines the EG&G/EM policiesfor
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environmentalprotectionand monitoringof regulatedeffluentswhichdrivesthe requirement
for developingproceduresfor monitoringregulatedeffluentsand specifiesthe elementsthat
mustbe includedin each procedure.

3.2.2 Monitoring Design Criteria

Wastewatereffluentfrom the RSL is dischargedto the CCSDs POTW. The Districthas
adoptedResolutionNo. 83-012 to regulateindustrialusers. PermitNo. CCSD-032 was issued
whichestablishesactionlevelsand the standardsand criteriafor designingthe monitoring
system for thiseffluent. A copyof thispermit can be foundin Appendix11.8-B.

Wastewater from the NLV facilityis dischargedintothe NLV POTW. The cityhas adopted
ordinancenumber730 to regulateindustrialusers. PermitNo. 87-2 was issuedwithspecific
monitoringrequirementsfor the printedcircuitboardand anodizingshopeffluents. This permit
establishesactionlevelsand the standardsand criteriafor designingthe monitoringsystem
for theseeffluents. A copyof thispermit and the associatedconditionscan be foundin
Appendix 11.8-B.

3.2.3.1 Wastewater Monitoring Systems

The two regulated wastewater effluents at LVAO [required to be monitored pursuant to
permit conditions| are NLVF anodizing shops and the photography laboratory effluent
at the RSL.

Untreated rinse waters from the anodizing shop are discharged directly to the sewer.
All process baths are handled as hazardous waste. Only compliancemonitoring,as
specifiedby permit conditions,is conductedon thiswastewatereffluentand reportedto the
Cityof NLV semi-annually.

3.3 Amador Valley Operations

3.3.1 Effluents

An inventory of effluents for the AVO facilityis containedinTable 2. AVO no longer has any
Industrial wastewater effluents and most of the air effluents have been eliminated due
to facility downslzlng. The remaining effluents from AVO are minimal, and
discontinuous.

3.3.2 Monitoring Design Criteria

The general goals, standards, and criteria for effluent monitoring are stated in Section3.1.2.
The only air pollution sources requiring permits are the vapor degreaser with a 10
gallon annual freon use rate and a solvent wipe cleaning operaUon with a 40 gallon
annual freon use rate. A copy of this permit can be found In Appendix II.

3,3.3 EffluentMonitoringSystemDesign

The effluent monitoring system for regulated effluents and at AVO must comply with permit
conditions and address the general conditions stated in section 3.1.3. Permit conditions
require the monitoring of solvent use rates and recordkeeping. There are no other
effluent monitoring requirements for AVO.
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3.4 Kirtland Operations

3.4.1 Effluents

An inventory of effluents and their source characterizations for the KO facility is contained in
Table 3. KO has both air and wastewatereffluents. However, the effluents from KO are
minimal, and discontinuous and are unregulated therefore no monitoring Is required or
needed.

3.4.2 Monitoring Design Criteria

The generalgoals,standards,andcriteriafor effluentmonitoringare stated in Section3.1.2.
There are no effluents at KO that require monitoring. Should any new or existing
effluents become regulated and monitoring requirements Imposed, then those
requirements will serve as the criteria and standards for designing the effluent
monitoring system.

3.6 Santa Barbara Operations

3.6.1 Effluents

An inventory of effluentsand their source characterizationsfor the SBO facility are contained
inTable 5. Basedon the amountsof chemicalsused, no air pollutioncontrolpermitsare
required. SBO hastwo wastewaterdischargepermitsissuedby the Goleta SanitationDistrict;
one for the 130 Robin Hill Road Facilityand one for the 820 FrancisBotelloRoad facility.

3.6.2 Effluent Monitoring Design Criteria

The general goals,standards,and criteriafor effluentmonitoringare stated in Section3.1.2.
SBO has two wastewaterdischargepermitsissuedby the Goleta SanitationDistrict. Industrial
wastewaterdischargePermit No. 111-330is for 130 Robin Hill Road Facilitywhichincludesthe
batch-treatedwastewaterfrom a mercuriciodidecrystalprocess(see Table 5). Industrial
wastewaterdischargePermit No. AII-204 is for the 820 FrancisBotelloRoad facilitywhich
essentiallyhas no industrialwastewaterdischarge. These permitsestablishthe actionlevels,
standards,and criteriafor designingthe monitoringsystemfor thiseffluent. A copyof these
permits can be found in Appendix11.8-B.

3.6.3 Effluent Monitoring System Design
5

The effluent monitoring system at SBO must complywithpermitconditionsand addressthe
general conditionsstated in Section3.1.3. Althoughthere is a limitto the concentrationof
mercury that can be dischargedto the sanitarysewer, no monitoringrequirementsare
specifiedin Permit No. 111-330.SBO does collecta sample from each treatment batchfrom
the mercuriciodidecrystalgrowingprocessto be pickedup the Goleta SanitationDistrict
(GSD) and analyzed for mercury at a GSD selectedlaboratory.
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3.7 Special Technologies Laboratory

3.7.1 Effluents

An Inventory of effluents and their source characterizations for the STL facilityis containedin
Table 6. STL has one air pollutioncontrolpermitissuedby the County of Santa Barbara,Air
PollutionControldistrictfor a vapordegreaser,and one industrialwastewaterdischargepermit
for the STL facility.

3.7.2 Effluent Monitoring Design Criteria

The generalgoals,standards,and criteriafor effluentmonitoringare stated in Section3.1.2.
The criteriafordesigningeffluentmonitoringsystemsare the conditionsof the permitsissued
to STL for regulatedeffluents. Permit to operateNo. 8477 was issued for a smallvapor
degreaserwhich includesrequirementsfor monitoringsolventuse rates, recordkeepingand
annual reporting. IndustrialWastewaterDischargePermit No. 11-225was issuedfor facility
industrialwastewater. However,there are no monitoringrequirementsassociatedwith this
permit. A copyof these permitscan be found in Appendix11.8-B.

3.7.3 Effluent Monitoring System Design

The effluentmonitoringsystemfor regulatedeffluentsat STL must complywith permit
conditionsand addressthe general conditionsstated insection3.1.3. Presentlythe GSD
analyzesthe PC boardrinsewater at approximatelyannual intervalsand assumes
responsibilityfor compliancemonitoring.Solventuse monitoring,recordkeeping,and annual
reportingfor the regulatedvapordegreaser is managed by the site safety officer.

3.9 Woburn Cathode Ray Tube Operation

3.9.1 Effluents

An inventory of effluentsandtheir sourcecharacterizationsfor the WCO facility is containedin
Table 7.

3.9.3 Effluent Monitoring System Design

The effluentmonitoringsystem for regulatedeffluentsat WCO must complywith permit
conditionsand addressthe general conditionsstated in section3.1.3. No effluentmonitoring
is requiredfor the trichloroethanedegreaser,but if the annual use increasesor a different
solventis used, then monitoringmay be required.

The wastewater from the sink used for chemical cleaning passes througha limestonechip
tank forpH adjustment,and samplesforpH measurementmustbe taken before mixingwith
any other streams. Wastewatereffluentflow rates are estimatedsemi-annuallyand samples
taken and analyzed for pH. Reports of monitoringactivitiesare submittedsemi-annually.

Effluent monitoring for the injection well Is conducted In direct compliance with permit
conditions which Includes monthly effluent monitoring and reporUng for flow,
temperature and pH.

11.8-6



6.0 Quality Assurance and Quality Control

The EG&G/EM general quallty assurance program for all EG&GIEM operatlons and
acUvltles (except for those programs or projects whlch are speclflcally excluded by the
DOE) whlch Is Intended to comply wlth DOE/NV Order 5700.6C Is descrlbed In
EG&G/EM Ouallty Assurance Program Manual, PR-110. The EG&G/EM pollcles and
procedures for quallty assurance are found In Manual No. 14, Quallty Assurance,
Management: Pollcles and Standard Operatlng Procedures. A descriptionof the
implementationof the EG&GIEM qualityassuranceprogramrequirementsforenvironmental
monitoringof regulatedeffluents is presented in Appendix 11.8-D.

QualityAssurance(QA) is a system for ensuringthat information,data, and resultingdecisions
completedundera specifictaskare technicallysound,statisticallyvalid,and properly
documented. QualityControl(QC) comprisesthe controlsimplementedto ensuredata quality.

The quality objectivesfor the existing effluent monitoringscheme are to demonstrate
compliance and resolve issues of noncompliance through periodic sampling, emission
calculations, reporting, and corrective actions for regulated effluents. Pursuant to: EG&G/EM
MANUAL NO. 14, QUALITY ASSURANCE, MANAGEMENT: POLICIES AND STANDARD
OPERATING PROCEDURES; EG&G/EM MANUAL NO. 15, QUALITY ASSURANCE
PROGRAM REQUIREMENTS; EG&G/EM MANUAL NO. 31, ENVIRONMENT,
ENVIRONMENT, SAFETY AND HEALTH: POLICIES AND STANDARD OPERATING
PROCEDURES; and the direction provided in the DOE/NV document, GUIDANCE FOR
PREPARATION OF OPERATIONAL AREA MONITORING PLANS BY NTS CONTRACTORS,
USERS AND SUPPORT AGENCIES, February 29, 1990, the general quality assurance
procedures for data collection and management for monitoring regulated effluents are
described below.

6.1 Quality Assurance Management

The design of specific QA procedures for environmental monitoring is the responsibility of the
Environmental Compliance Section at LVAO. The Safety Officer at each operation other than
LVAO is responsible for the implementation of applicable QA procedures. For LVAO the
Environmental Compliance Section is responsible for this implementation. The EG&G/EM
Environment, Safety and Health (ES&H) Director has the primary oversight for the
Environmental Compliance Programs including environmental monitoring activities for
EG&G/EM. See Appendix 11.8Cfor organizational structures.

6.2 Data Management and Reports

This topic is covered in Sections 7.0 and 9.0 of this plan.

6.3 QA Program Assessment

QA program assessment is the responsibility of EG&G/EM Office of Quality Assurance. They
set the schedule for performing periodic management and program audits which would include
environmental monitoring activities. Their reports are sent to management.
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6.4 Personnel Qualifications and Training

Personnel qualifications for purposes of performing environmentalmonitoringactivitiesis
addressedin SOP No. 30-015.A, Qualifiqati0nSOf ES.&HManagementand Prof. Pers0nne.I.
Persons Involvedin environmentalmonitoringactivitiesotherthan the individualsauthoringthe
proceduresnotedin section3.1.3 of this plan, mustbe trainedin the applicableenvironmental
monitoringprocedures.

6.5 Laboratory Services

QA requirementsare specifiedfor all laboratorycontractspursuantto EG&G/EM, Standard
Operating ProcedureNo. 14-041.A, establishingProcurementQualityAssurance.
Furthermore,contractlaboratoriesmustbe vendorqualifiedin accordancewith EG&G/EM
StandardOperatingProcedureNo. 14-072.A, SupplierQualification.

6.6 Data Collection and Management

This sectionincludesthe data coflectionproceduresto assurethe quality goalsare achieved.
Environmentaldata collectionactivitiesinclude:

• Sample pointselection
• Samplingmethod
• Documentationof samplesand samplingactivity
• Laboratoryanalyses,practicesand procedures
• Emissioncalculations

The followingquality assuranceproceduresare patternedafter EPA guidanceprovidedin the
"HandbookforSamplingWater and Wastes.•

6.6.1 SamplePoint Selection

Unless otherwisespecified in the permit conditions,the pointat whichthe most representative
sampleof the regulatedeffluentcan be takenshall be selected as the samplingpoint.

6.6.2 SamplingMethod

6.6.2.1 Sampling Frequency

The minimumsamplingfrequencyfor regulatedeffluentswill be that specifiedin the effluent
permitconditions.

6.6.2.2 Type of Sample

There are basicallytwo types of samplesthat can be taken, each withtheir own listof
variations. They are grab and compositesamples.

A grab sample is definedas an individualdiscretesample collectedover a period of time not
exceeding15 minutes. It can be taken manually,usinga pump,scoop, vacuum,or other
suitabledevice. The collectionof a grab sampleis appropriatewhen it is desiredto:
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• Characterizewater qualityat a particulartime
• ProvideInformationaboutminimumand maximumconcentration
• Allow collectionof variablesamplevolume
• Corroboratecompositesamples
• Meet a requirementof a dischargepermit

A compositesample is definedas a sampleformedby mixingdiscretesamplestaken at
periodicpointsin timeor a continuousproportionof the flow. The numberof discretesamples
whichmake up the compositedependsuponthevariabilityof pollutantconcentrationand flow.
Typesof compositesamplesare:

• Continuous:constantpumpingrate over a periodof time
• Continuousflow proportioned:pumpingrate is proportionalto streamflow
• Periodic:constantsamplevolume,constanttime intervalbetweensamples
• Periodicflow proportioned:constantsamplevolume,timeintervalbetween samples

proportionalto stream flow

The sample type selectedmust alwaysbe that whichis specifiedinthe permit. However, if
the permitdoes not specifythe sampletype, then considerthe followingguidelineswhen
selectingthe sample type. A grab sampleshouldbe usedwhen:

• The streamdoes not flowcontinuouslysuchas batchdumps
• The water or waste characteristicsare relativelyconstant
• The parametersto be analyzed are likelyto changewith storagesuchas dissolvedgasses,

residualchlorine,solublesulfide,oiland grease, microbiologicalparameters,organics,and
pH

A compositesampleshouldbe usedwhen:

• Determiningaverage concentrations
• Calculatingmass/unittime loading

The ultimategoal is to secure a samplethat is representativeof the effluent, in addition,
samplesshouldbe of sufficientvolumeto allowduplicateanalysesand quality assurance
testing(splitor spikedsamples)by theanalyticallaboratory. The requiredsamplevolumeis a
summationof that requiredfor the analysisof each parameterof interestplusQC analyses.
Samplingshallalso be conductedin sucha manneras to protectthe integrityof the sample
and preventthe inadvertentintroductionof contaminantsor foreignmaterial.

6.6.2.3 Sample Management

Sample size, containers,handling,preservation,and holdingtimesshall be consistentwith the
requirementsin 40 Code of Federal Regulations(CFR) Part 136, Test Proceduresfor the
Analysisof Pollutantsforwastewatereffluentmonitoring,unlessotherwisespecificallyallowed
by the appropriateregulatoryauthority,andTest MethodsFor EvaluatingSolidWaste:
Physical/ChemicalMethods,SW 846 for monitoringsolidwastes as defined by the Resource
Conservationand Recovery Act.

6.6.2.4 Wastewater SampUng Equipment

When wastewatersamplingequipmentis neededforcompositesamplingit shall be equipped
witha variablespeed peristalticpumpor an ISCO type periodicsampler, capableof taking
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compositesamplesof volumesnot lessthan 2.5 gallonsper 24 hoursat remote locations.
The wastewatersamplingequipmentmustbe rinsedbeforeand after each samplingevent
withuncontaminatedwater. Care must be taken to insurethe samplingequipmentis
compatiblewiththe media beingsampledandthat it doesnot introducecontaminantsintothe
sample.

6.6.2.5 Quality Control Procedures for Sampling

Varioustypesof controlchecksshouldbe randomlyusedto verify the samplecollectionand
handlingprocesshas notaffectedthe qualityof the samplesandvalidate the analytical
laboratory'spracticesandprocedures.

The two types of Quality Controlblanksthat can be periodicallyutilizedare: trip blanksand
equipmentblanks. A tripblank is usedto estimate sample contaminationfrom the container
and preservativeduringtransportand storageof the sample. A cleanedsample containeris
filledwith uncontaminatedwater; any preservativeused inthe sampleis added to the blankin
the same proportionsas the realsample ;the blank is then stored,shipped,and analyzed
with its group of samples. Thisblankis more usefulwhen samplesare not analyzed for
severalclaysor weeks because leachingof the materialfromthe containercan become
significant. Contaminantsfoundin the tripblanks couldbe attributedto: (1) interaction
between the sample andcontainer;(2) contaminatedrinsewater; (3) handlingproceduresthat
alter the sampleanalysisresultsor; (4) laboratorypractices.

Equipmentblanksare usedto estimate incidentalor accidentalcontaminationof a sample
duringsample collection. To ensurethat the non-dedicatedsamplingdevice has been
effectivelycleaned (in the laboratoryor field), the device mustbe triplerinsedwith deionized i
water. The final rinsewater is collectedin an appropriatecontainerand shippedwith the
sampleto the laboratoryfor analysis. Proper samplepreservationand holdingtimesmustbe
observed.

Splitsamplescan be usedto validatethe laboratory'sanalyticaldata. The originalsample is
split intotwo samples usingidenticalcontainersand preservativesand shouldbe shipped
togetherto the laboratoryunderdifferentidentificationnumbersor to a differentlaboratory.

6.6,3 Documentation of Samples and Sampling Activity

6.6.3.1 Sample Container Labels

To adequatelyidentifythe sample, a sample containerlabelsshallbe filledout with indelible
ink and includethe followinginformation:

• Name of samplepoint
• Date and time of collection
• Preservativeused
• Uniquesample identificationnumber
• Analysisrequested

6.6.3.2 Sample Container Seals

Whenever monitoringis being conductedto resolvediscrepancies,issues of noncompliance,
or gatherevidencefor pendinglitigation,samplecontainerseals mustbe used in conjunction
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witha chainof custodyrecord. Samplesmustbe sealed Immediatelyafter collection.
Gummedpaper seals are acceptable,as longas they onlycome intocontactwith thesample
containerand notthe sample. Seals mustbe attachedin sucha way that they must be
brokenIn orderto open the samplecontainer. The seal mustIncludethe following
Information,recordedwith IndelibleInk:

• Sample ID Number
• Signatureof the collector
• Date of sample

6.6.3.3 Sample Logs

A sample logshall be keptand includethe followingsamplinginformationand recordedin
Indelibleink:

• UniquesampleIdentificationnumber
• Date and timeof sample(on andoff times)
• Descriptionof the sample(includename, locationandsampletype) and methodof

sampling(grab or composite)
• Type of samplepreservationusedand holdingtimes
• Name of the laboratorydoingthe analysis,the parametersof interest,and the analytical

methods
• Name of collector
• Pertinentfield data, e.g., pH
• Chain of custodyused (yes or no)
• Fieldanalysis

These recordsmustbe kept in a bound,paginatednotebook. Errorsmade in entering
informationmustnot be erased or blottedout, but correctedby drawinga singleline through
the errorand recordingthe correct information. Initializeanddate the correction.

6.6.3.4 Chain of Custody Record and Procedures

Chain of custodyproce_turesand recordsshall notbe requiredfor routineeffluentmonitoring
activitiesfor permitcompliance. Chainof custodyproceduresand recordsshall be usedwhen
effluentmonitoringactivitiesare conductedto resolvediscrepancies,issuesof noncompliance,
or gatherevidence for pendinglitigation.This processis designedto establishthe
documentationnecessary to trace samplepossessionfrom the time of collectionthroughthe
laboratoryanalysis. When transferringthe possessionof the samples,the transfereeshall
signand recordthe date and timeon the chainof custodyrecord. Custodialtransfersshould
accountfor each individualsample,althoughsamplesmay be transferredas a group. Every
personwho takes custodyof a sampleshall fill in the appropriatesectionof the Chain of
CustodyRecord. As few custodiansas possibleshouldbe in the chainof possession.
Laboratorypersonnelare responsiblefor the care and custodyof the sampleonce it is
receivedby them. They shouldbe preparedto testifythat the samplewas in their possession,
in view, or secured in the laboratoryat all times from the momentitwas receivedfrom the
custodianuntiltimethe analysesare completed. A sampleis in someone'scustodyif it is in a
person'sactualphysicalpossession,or first in a person'sphysicalpossessionthen keptwithin
that person'sview, or lockedup, or kept in a securedarea restrictedto authorizedpersonnel.
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The fieldcustodianis responsiblefor properpackaginganddeliveringsamplesto the
appropriatepersonnelfor shipmentto the analyticallaboratory. This responsibilityincludes
completingthe appropriateportionof the Chainof CustodyRecordandsigningit.

All packagesshippedto the analyticallaboratoryshall be accompaniedby the Chain of
CustodyRecordand otherpertinent forms. A copyof each form shouldbe retainedby the
facilityof odgin.

Mailed packagesshall be registeredwith returnreceiptrequested. If packagesare sent by
commoncarrier,receiptsmustbe retainedas partof the permanentchain-of-custody
documentation. Proceduresshallbe developedto ensurethe abovedocumentation
requirementsare implemented.

Samplesto be shippedmustbe packedto preventbreakageand the package sealed or
locked, so that any evidenceof tamperingmay be readilydetected. Proceduresshallbe
developedto ensurethe samplesare packagedandshippedaccordingly.

6.6.4 Laboratory Practice, Analysis and CerUfication

6.6.4.1 Laboratory Practice

Upon receivingthe sample,the laboratory shouldverify,the integrityof the sample. The
sampleshouldbe inspectedto see that:

• The sampleis clearlymarkedand dated
• The sample was collectedin an appropriatecontainer
• The sample is properlypreserved
• There is sufficientsample volumeto performall of the requiredanalyses
• The sample is receivedin good conditionand thecustodyseal (if used) is intact
• Chain of Custody Recordsmatchthe numberand descriptionof samples
• Samples are analyzed withinthe proper holdingtimes
• Samples requiringrefrigerationare storedappropriatelyuntilthe analysisis performed

6.6.4.2 Analytical Procedures

Any laboratoryperforminganalysisof compliancesamplesmustfollowapprovedEPA
analyticalproceduresas specifiedin the referencesnotedat the end of thisplan,or unless
otherwiseallowedby the regulatoryagency requiringthe analysis.

6.6.4.3 Laboratory Certification and QAJQCPrograms

Contractlaboratoriesperformingcomplianceanalysesshallbe appropriatelycertifiedby the
state of residenceor otherwise approvedby the regulatoryagencyrequiringthe analysis. It
must also have a QAJQCprogramin place that is acceptableto the state or agency issuing
the certification. Each laboratorymustensurethe followingactionsare completed:

• Calibrationof laboratoryinstrumentsto withinacceptablelimitsaccordingto EPA or
manufacturer'sspecificationsbefore,after, and duringuse. Referencestandardsmust be
usedwhen necessary. Records of calibrationsmustbe available
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• Periodicinspection,maintenance,and servicing(as necessary)of all laboratory instruments J
and equipment

• The use of referencestandardsandqualitycontrolsamples(e.g., checks,spikes, laboratory
blanks,duplicates,or splits),as necessary,to determinethe accuracyand precisionof
procedures,instruments,and operators

• The use of adequatestatisticalprocedures(e.g., qualitycontrolcharts)to monitorpreci_' ,
and accuracyof the data andto establishacceptable limits

• A continuousreviewof resultsto identifyand correctproblemswithinthe measurement
system(e.g., instrumentationproblems,inadequateoperatortraining,inaccurate
measurementmethodologies)

• Documentationof the performanceof systemsand operations

• Regularparticipationin externallaboratoryevaluationsto determinethe accuracyand
overallperformanceof the laboratory. Thisshouldincludeperformanceevaluation,inter-
laboratorycomparisonstudies,and formal field unit/laboratoryevaluationsanu inspections

6.6.5 Air Emission Calculations

If air emissioncalculationsare requiredas a conditionof a permit, then they may be done
usingany combinationof the followingmethodologies:operationaldata providedby the
processsupervisoror operatorof the emissionunit,emissionfactors,or analyticaldata from
sourcetesting. Allowableemissionfactorsare thosederivedfrom MaterialSafety Data
Sheets, manufacturerfactors for processequipmentand efficiencyratingsof air pollution
controlequipment,EPA emissionfactorsand emissionf_" _rovidedby the regulatory
authority.

6.7 Discrepancies and Corrective Action

The analytical laboratoryperforminganalyseson samplestakenfor compliancemonitoring
shall be responsiblefor resolvingits owndiscrepanciesand takingcorrectiveactionwhen
predeterminedlimitsfor data analyticaldata acceptabilityare exceeded.

Each operationshall be responsible for resolvingits own discrepanciesand taking corrective
actionas a resultof environmentalappraisals,QA audits,or qualitycontrolchecks.
Proceduresfor addressingdiscrepanciesshall be includedinthe requiredeffluentmonitoring
procedures(see section3.1.3 of this plan).

6.8 Independent Data Verification

Guidance on independent data verificationwill be provided by DOE/HQ.

8.0 Dose Estimation

As noted insection2.1 of thisplan, there are no effluentsof radionuclidesor environmental
exposuresto direct radiationat any of the EG&G/EM operations. Fence line exposures to
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direct radiation are assessed quarterly in accordance with EG&G/EM Standard
Operating Rule No. 34-027.A, "Environmental Radiation Exposure Monitoring Program".
Additionally,the non-radiologicaleffluentsfrom EG&G/EM operationsare so small that offsite
impactsare negligible.
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1.0 Introduction

As part of the GPMP, a GroundwaterMonitoringPlan (GMP) for the NTS is also requiredby
DOE Order5400.1. According to this order, "The plan shall Identify all DOE
requirements and regulations applicable to groundwater protection and Include
monitoring strategy." The general requirements for the groundwater monitoring
program are listed below:

• Obtain data for the purpose of determining baseline conditions of groundwater
quality and quantity

• Demonstrate compliance with and implementation of all applicable regulations and
DOE orders

• Provide data to permit the early detection of groundwater pollution or contamination

• Provide a reporting mechanism for detected groundwater pollution or contamination

• Identify existing and potential groundwater contamination sources and maintain
surveillance of these sources

• Provide data upon which decisions can be made concerning land disposal practices
and the management and protection of groundwater resources

Groundwater monitoring is conducted on and near the NTS, as well as offsite, for
compliance with environmental laws and regulations in accordance with DOE Order
5400.1, Chapter 111.4.a(2) and in support of responsible resource management (DOE,
1993). At the present time, groundwater monitoring is conducted by several different
programs. It is the responsibility of the Hydrology Program Manager to eventually
coordinate the monitoring programs within the DOE/NV. The objective is to provide"
the most comprehensive and technically defensible network given the available
sampling locations." (DOE, 1993). To obtain this objective, it Is expected that existit_g
wells will be added to the network, that the present sampling and analysis strategy will
be modified, and that the resultant data will be more accessible.

This document, in accordance with DOE order 5400.1, will describe each of the
existing groundwater monitoring programs, Including applicable regulations, the
elements of the monitoring program (sampling, analysis and data management), and
the rationale for selecting these elements.

3.1 Groundwater Protection

The primary mission of DOE/NV operations at the NTS is the underground testing of
nuclear devices. Fulfillm'_ntof this mission has resulted In groundwater contamination,
of both radiologic and non-radiologic origin, Exhibit 3-1 shows areas of known and
potential groundwater contamination at the NTS. DOE groundwater policy reflects a
balance between successful mission accomplishment and minimization of groundwater
Impacts (DOE, 1993). This Involves a comprehensive groundwater protection program.
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Groundwater protection activities Include, evaluating device emplacement-hole
locations for potential Impacts on groundwater, establishing environmental regulatory
compliance of surface facilities, and Incorporating waste minimization and pollution
prevention awareness Into dally activities. NTS-SOP-5417 defines five criteria for
protection of groundwater during the siting of underground nuclear tests. Before an
emplacement hole is drilled or an emplacement drift is mined, compliance with the
criteria must be demonstrated by the sponsoring user and verified by a DOE review.
Several environmental regulatory compliance programs Including, Clean Water Act
discharge permitUng; Safe Drinking Water Act monitoring of water-supply wells, and
ImplemenUngof a WelZheadProtection Program; RCRA permitting of new waste
management activities, operating existing waste management facilities, and closure of
other waste management facilities; and, performing CERCLA characterization and
remedlation activities to provide groundwater protection from surface operations.

3.2 Description of Existing Onsite Groundwater Monitoring
Programs

3.2.1 Environmental Surveillance Program

The environmental surveillance program Is conducted by REECo, the operating
contractor at the NTS. It Includes both radiological and non-r'adiological component.
Both programs use a network that varies with the extent of I_TS operations but
presently consists of 7 springs, 14 water-supply wells and 9 drinking-water
consumption points. The water-supply wells are Indicated on Exhibit 3-2.

3.2.1.1 Radiological Monitoring Program

Rationale

This effort Is related to compliance with the SDWA, state of Nevada drinking water
regulations, and with the DOE Orders In the 5400 series dealing with radiation
protection of the public and the environment.

Sampling Plan

The wells and springs are sampled for radiological substances in accordance with the
schedule presented In Table 3-1. In addition, drinking-water consumption points are
sampled weekly to provide a constant check of the end-use activlt)' and to allow
frequent end-use activity comparisons to the radioactivity of the water in the srjpply
wells. Frequency of collection Is determined on the basis of a prellminaL_/r_Jiologlcal
pathways analysis. The water-supply wells have submersible pumps Inst_lled In the
wells and are sampled by pumping. Sampling occurs at the nearest availab:_ outlet
after fluid has reached the surface. The samples are taken in one-liter glass c_,ntainers
(DOE, 1991).

Analysis

All samples are analyzed for gross beta, tritium (conv_.ntionalmethod), and gamma-
emitting radionuclides. Plutonium analyses are performed on a quarterly basis and
strontium analyses annually. Samples of potable water are also analyzed for gross
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Table 3-1 REECo's NTS Sampling Schedule of Potable and Nonpotable Water-Supply
Wells and Natural Springs

Are...._.aaSample Location Radiological Nonradiological Comments

5 Water Well 5C a,b,c d
5 Well UE-5c a,c,e

5 Water Well 5B a,c,e Well shut down(DOE, 1992)
5 Cane Spring a,c,e
6 Water Well 4 a,b,c d
6 Water Well C a,b,c d
6 Water Well C-1 a,b,c d
7 ReitmannSeep a,c,e
12 CaptainJack Spring a,c,e
12 Gold Meadows a,c,e
12 White RockSpring a,c,e
15 Well UE-15d a,b,c
16 UE-15d a,b,c d
16 TippipahSpring a,c,e
18 Water Well 8 a,b,c d
19 Well UE-19c a,c,e
20 Water Well U-20 a,c,e
22 Army Well #1 a,b,c d
25 Water Well J-12 a,b,c d
25 Water Well J-13 a,b,c d

29 TopopahSpring a,c,e

SamplingSchedule

a. Monthly c. Annually
* TritiumActivity,conventional * Strontium90
* GrossBeta Activity

* Gamma Activity d. Annually
* VOC's

b. Quarterly * Inorganics& metals
* Gross AlphaActivity

* Plutonium238, 239 & 240 e. Quarterly
* Radium226 * Plutonium238,239 & 240
* TritiumActivity,Enriched
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alpha, for tritium by the enrichment method, and for :_Rs on s quarterly bssls. The
analysis activity Is summarized In Table 3-1. Radiologlcal analyses Is performed by
following standard procedures, which are documented In the Annual Site Environmental
Report (DOE,1991).

Data Management

Results of sample analysis are used to help document the radiological characteristics
of the NTS groundwater system. These results are reported In the ASER. In addition,
data are maintained In a data base so that long-term trends in water quality can be
evaluated and studied.

3.2.1.2 Non-Radiological Monitoring Program

Non-radlologlcal environmental monitoring of NTS operations Involves only onsite
monitoring because there are no non-radlological discharges to the offsite environment.

Rationale

Water sampling Is conducted for analysis of bacteria, volatile organic compounds
(VOCs), inorganic constituents and water quality for compliance with the SDWA and
state of Nevada drinking-water regulations. In addition, data collected under this
program are also used for CERCLA an_ RCRA compliance by demonstrating the quality
of water used In drilling characterization and monitoring wells.

Sampling Plan

Onslte drinking-water distribution systems are monitored for bacteria once a month If
serving less than 1000 people arid twice a month If serving 1000 to 2500 people.
Residual chlorine and pH levels are determined at the collection points by using
calorimetric methods approved by the state. In addition, annual samples are taken
from each of the nine potable water wells on the NTS for water quality parameters and
to check for the presence of metals, VOCs and inorganic constituents. (DOE, 1991).

Analysis

Chemical analysis for organic and Inorganic compounds Is conducted In accordance
with Nevada Administrative Code (HAC) 445 and 40 CFR 141. VOCs are sent to an EPA-
and state-approved laboratory. Samples for Inorganic compounds and water quality are
sent to the state of Nevada laboratory for analysis (DOE, 1991). Table 3-2 lists the
inorganic constituents and water quality parameters analyzed in the samples.

Data Management

Results of sample analysis are presented in the ASER. In addition, data are maintained
in a data base so that long-term trends in water quality can be evaluated and studied.

3.2.2 Site C_mracterization and Performance Assessment- Area 5

Rationale

Sampling and analysis at the Radioactive Waste Management Site (RWMS) is In
c(_mpllance with RCRA requirements in support of a RCRA Part B permit application.
This effort also supports low-level waste performance ssse.,_smentsrequired by DOE
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Table 3-2 Inorganic Constituents Analyzed In NTS Potable Water-Well Samples
Collected by REECo

Sample Location:

Army Well #1 Water Well C Water Well 4
Water Well 5C Water Well C! Water Well 8
Water Well J-12 Water Well J-13 Well UE-16 D

COnstituents:

T.D.S Nitrate Zinc Cadmium
Hardness Alkalinity Barium Calcium
Chromium Bicarbonate Boron Lead
Magnesium Carbonate Silica Mercury
Sodium _ Arsenic Cooper Selenium
Potassium Iron Turbidity Silver
Sulfate Manganese Ph Color
Chloride Fluoride Elect. Conduct. MBASs

Order 5820.2a and Is In accordance with DOE Order 5400.1 and orders In the 5400
eerles dealing with radiation protection of the public and the environment. In addition,
the data will be Integrated Into the CERCLA Remedial Investigation/Feasibility Study
(RI/FS) for the underground test areas (DOE, 1993). Sampling for this program Is
conducted by REECo.

Sample Plan

At the present time, three pilot wells have been completed. Initial aquifer testing has
characterized dir_ctlon of groundwater flow. It is anticipated that one or more of these
wells will beco_nemonitoring wells for the RCRA facility. Other monitoring wells will be
placed as required In the final RCRA permits. When possible, the groundwater
monitoring sampling plan Is designed and Implemented In accordance with 40 CFR Part
264, Subpart F, or 40 CFR Part 265, Subpart F. As the existing groundwater
monitoring programs on the NTS are coordinated and Integrated by the office of the
Hydrology Program Manager, full compliance will be achieved.

Sampling and analysis of groundwater from the pilot wells have been conducted on two
separate occasions. The Initial stage of sampling was conducted during aquifer
testing. The second stage was performed a_er well completion. It is anUclpated that
preliminary monitoring will take place quarterly. Based on results of this Interim
monitoring, a long-term monitoring plan for regulatory compliance will be Implemented
(B. Dozier, pers. comm.).

Analysis

Groundwater Is analyzed for water-quality parameters, and organic, inorganic and
radlologlcal constituents. Samples analyzed for RCRA regulated contaminants are sent
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to a laboratory certified under the Contract Laboratory Program (CLP). Radionucllde
constituents are analyzed by REECo and Lawrence Llvermore National Laboratory
(LLNL) (B. Dozier, pers. comm.).

Data Management

Results from the first two stages of sampling are being pub,shed In a data report to
DOE. It Is anticipated that results of the quarterly monitoring will be presented In the
ASER. In addition, data will be maintained In a data base so that long-term trends In
water quality can be evaluated and studied (B. Dozier, pers. comm.).

3.2.3 Underground Test Area Remedial Investigation/Feasibility Study
(UGTA RUFS)

Rationale

According to the DOE GPMP, the NTS has not been listed on the EPA's National
Priorities List. However, activities are being conducted In accordance with CERCLA
requirements In compliance with DOE order 5400.4. This program Is being put Into
place by International Technology (IT) Corporation. According to written
communication from that organization, the objectives of the monitoring strategy Include
the following:

• To ensure that appropriate and adequate data are collected In a cost-effective
manner

• To propose a technically-defensible, decision-making process to guide Initial
characterization and monitoring planning

• To refine the initial approach over the next five years to establish a monitoring
program

Sampling Plan, Analysis and Data Management

As stated above, the UGTA RI/FS is in the beginning stages of Its implementation.
Some of the wells have been completed, others are In various stages of construction or
completion. Some wells are recompletions or mocJificationsof existing wells.
Appendix A lists the wells and comments on their status. Sampling and analysis of
groundwater from these wells are conducted on two separate occasions. The initial
stage of sampling is conducted during aquifer testing. The second stage occurs after
the well is completed. Groundwater Is analyzed for water-quality parameters, and
organic, Inorganic and radiological constituents. Based on these results, a long-term
monitoring plan for regulatory compliance and a data management plan will be
Implemented.

3.2.4 U.S. Gp )logical ._.;urvey (USGS) Water-Level Monitoring

Rationale

The water-level network maintained by the USGS Water Resources Division is In
compliance with DOE Order 5400.1 which states that groundwater monitoring programs
shall be conducted to determine baseline conditions of groundwater quality and
quantity. Other support for this activity comes from an interagency agreement between
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DOE and the National Park Service. Data from the water-level network Is used to
support the UGTA RI/FS and the Hydrologic Resources Management Program (D.
Duncan, pers. comm.).

Objectives of the program are to collect and compile data to aid In characterizing the
regional and local groundwater flow systems underlying the NTS and to provide
accurate representation of groundwater In mars and models (DOE, 1993).

Sample Plan
i

Depth-to-water measurements are made at 58 wells and boreholes on and In the vicinity
of the NTS. The data collection network consists of two parts, short-term test holes
and long-term obsarvatlon wells and test holes. Depth to water Is measured In all
accessible test holes that penetrate the saturated zone according to the schedule
presented In Table 3-3. These measurements are made until measured depth to water
stabilizes or the hole Is destroyed or becomes Inaccessible. The majority of test holes
are short-term holes and the opportunity to measure depth to water is limited to a few
weeks or month, which is often not sufficient for stabilization of water depth. Most of
the existing observation wells and test holes available for long-term observation were
not drilled for the direct acquisition of hydrologic data. It is often not possible to
monitor fluctuations In water depth that represent local or regional aq_:;,..r conditions.
Wells or test holes that exhibit minor fluctuations in water depth are typically measured
annually. Wells or test holes that exhibit large fluctuations in water depth are
monitored more frequently; typically weekly, quarterly or even continuously. Currently,
depth to water Is measured with a wire-line device, which Is calibrated with a steel tape
(Wood, 1992).

In addition to the water-level monitoring, water samples are collected from 14 test holes
at the NTS, as listed in Table 3-4, and are analyzed for tritium. Raw, unfiltered samples
are collected In 500-n,L acid-rinsed glass bottles. A bailer is used to collect water
samples from below the water surface In the test holes (Wood, 1992).

Analysis

Samples are analyzed for tritium by the U.S. EPA's Environmental Monitoring Systems
Laboratory In Las Vegas (EMSL-LV).

Data Management

Water-level data have been collected, compiled, verified and stored in the Ground-Water
Sits Inventory data base. Historical records are kept to indicate long-term water-level
fluctuations and to provide a record of all reported completion depths or open Intervals
for associated wells and test holes (Wood, 1992).

3.2.5 EPA Long Term Hydrological Monitoring Program (LTHMP)

Rationale

EPA EMSL-LV operates this program. The LTHMP was instituted because the Atomic
Energy Commission (AEC, later DOE/NV) acknowledged its responsibility for obtaining
and disseminating data acquired from all locations where nuclear devices have been
tested (DOE, 1991). The objectives of this program are the following:
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Table 3-3 Wells Monitored for Water Levels by the USGS on the NTS

Sampling Sampling
Wel_._J Sche,duie Are.._.aa Wel..__! S,ch.e,.dule

1 UE-la S 7 U-7cd W
1 UE-lb S 7 U-7cd-1 W
1 UE-1C S 7 UE-7nS B
1 UE-lh S 11 UE-11a M
1 UE-1L S 12 ER-12-1 *
1 UE-lq * 12 U-12s Q
2 UE-2ce B 12 E-12t 6 Q
3 TW-7 M 14 UE-14b S
3 U-3cn 5 M 16 UE-16-f S
3 U-3mi Q 17 TW-1 Q
3 UE-3e 4-1 B 17 UE-17a S
3 UE-3e 4-2 B 18 UE-18r S
3 UE-3e 4-3 B 18 UE-18t S
4 TW-D Q 19 U-19bh M
4 U-4u PS 2A M 19 U-19bj M
4 UE-4t 1 B 19 U-19bk M
4 UE-4t 2 B 19 UE-19CWW *
5 RNM-2S M 19 UE-19h *
5 TW-3 S 20 PM-1 M
5 UE-5n M 20 NT-2 S
5 UE-5PW-1 W 20 U-20bq M
5 UE-5PW-2 W 20 U-20n PS ldd-H Q
5 UE-5PW-3 W 20 UE-20bh 1 M
5 WW-5A M 20 UE-20n 1 Q
6 TW-B Q 27 TW-f S
6 UE-6d Q of PM-3-1 *
6 UE-6e Q of PM-3-2 *
6 WW-4 M of WW-2 *
6 WW-4 M of WW-3 *
6 WW-4A M

W = Weekly B = Biweekly M = Monthly
Q = Quarterly S = Semiannually * = When requested

Table 3-4 Test Holes Sampled forTritiumby USGS

U-2gh U-20aw
U-3kv U-20ax
U-3mi U-20az
U-4au U-20bb
U-12s U-20bc
U-19au U-20bd
U-19az U-20be
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• Assure public safety

• Inform the public, news media, and scientific community about any radiologlcal
contamination

• Document compliance with existing federal, state, and local antlpollutlon
requirements

The LTHMP monitoring network was gradually developed out of existing wells. The
location of these wells reflects their Initial purpose as exploratory holes, hydrologic test
wells and water-supply wells.

Sampling Plan

The onslte monitoring network Includes locations on the NTS or Immediately outside Its
borders. The locations of the these wells are shown In Exhibit 3-3. The sampling
schedule Is shown In Table 3-5. The offslte locations are shown In Exhibit 3-4. These
are mostly public and private water supplies for residents in the area. These sampling
sites Include 22 wells, seven springs, and two surface-water sites. They are sampled
monthly, except for Penoyer Wells 7, 8, and 13, which are sampled whenever the wells
are In operation. The thirteen water-supply wells common to the LTHMP and the
Environmental Surveillance Program described In Section 3.2.1 have submersible
pumps and are sampled by pumping. The remainder of the wells are sampled with a
truck-mounted sampling rig. The standard operating procedure Is to collect three
samples fror,1each source. Two of these samples are collected In 500-mL glass bottles
to be analyz_;dfor tritium. The remaining sample Is collected In a 3.8 liter plastic
container (C_bitalner) for gamma spectrometry.

Analysis

Monthly samples are analyzed by gamma spectrometry and by the enrichment method
for tritium. For the semi-annual samples, one set is analyzed for tritium by the
enrichment method and one set by the conventional method. When a new well Is
added to the network, the first sample collected Is analyzed for "_°Sr, =_Ra, and
plutonium and uranium Isotopes by radiochemlstry as time permits. Other analyses,
for constituents such as anions, nitrates, ammonlacal nitrogen, and silica are
conducted by special request (DOE, 1991).

Data Management

Results of sample analysis are presented in EPA documents and the ASER. The data
are maintained in a data base so that long-term trends In water quality can be evaluated
and studied.

3.2.6 Hydrologic Resources Management Program (HRMP)

Rationale

This program Investigates the effects of underground testing on the hydrogeology,
groundwater chemistry and radiochemistry beneath and around the NTS. The
objectives as listed In the GPMP (DOE, 1993), are:

• To provide hydrologic information and methodologies for protecting groundwater
resources in and around the NTS
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Table 3-5 US EPA's NTS Sampling Schedule of Wells and Natural Springs

Sample Location Radi0!ogical Comments

1 UE-1C b
2 Water Well 2 b Well shutdownthroughout1991
3 Water Well A b
3 Test Hole #7 b
3 U-3cn#5 b Well shut down throughout1991
4 Test Well D b
5 Water Well 5C a
5 Well UE-5C b
5 Water Well 5B b Well shutdown (ASER 1992)
6 Water Well 4 a
6 Water Well C a
6 Water Well C1 b
6 UE-6d b
6 UE-6e b
6 Test Well B b
7 UE-7nS b Last sampled Sept. 1987
7 UE-UT #1 b
15 Well UE-15d b
16 UE-16D b
16 UE-16f b
17 USGS HTH #1 b
17 UE-17a b
18 Water Well 8 a
18 UE-18c b
18 UE-18t b
19 Well UE-19c b
20 Water Well U-20 b
20 PM-1 b
22 Army #1 Water Well a
25 Water Well J-12 a
25 Water Well J-13 a
27 USGU HTH "P b
of Army Well 6A b
of GL Well 3 To be determined
of GL Well 4 To be determined
of GL Well 5 To be determined
of GL Well 6 To be determined
of Ash Meadows: CrystalPool c,d
of Ash Meadows: FairbanksSpring c,d
of Ash Meadows: Spring c,d

17S-50E-14cac
of Ash Meadows:Well c,d

18S-51E-7db

Sample Schedule

a. Monthly c. Monthly
* TritiumActivity,Enriched * Gamma Activity
* Gamma Activity

b. Semi-Annually d. Semi-Annually
* TritiumActivity,Enriched * TritiumActivity,EnrichedOnce
* Gamma Activity * TritiumOnce
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• To provide expertise in radionucllde migration in groundwater for the weapons
testing prOgram • • "

• Long-range hydrologic research

These objectives support DOE Order 5400.1. HRMP activities are conducted by
agencies with the scientific expertise to fulfill the above objectives. These Include
LLNL, Los Alamos National Laboratory (LANL), the USGS and the Desert Research
Institute (DRI).

In general, data generated from HRMP activities are research oriented and extremely
variable, both temporally and spatially. Data produced by these investigations are
essential In producing and refining groundwater flow and contaminant transport models
for the NTS. This is necessary for proper design of an Integrated and technically
defensible monitoring network. Much of the sampling and analysis occurs at wells
which are not In the present NTS monitoring network. Often, these wells contain more
radlonuclldes than those In the present network, because they were more closely
associated with weapons testing activities. It Is anticipated that, In the future, some of
these wells will be added to the Environmental Surveillance Program or the EPA LTHMP
effort.

Sampling Plan and Analysis

Because of the nature of the program, there Is no routine sampling plan. However,
there Is a wide variety of studies presently being conducted by the program
participants. These Include:

• "Cradle-to-grave" hydrologic evaluation of a testing area, using a hydrologic
characterization well in Area 20. This well will likely be used for monitoring in the
near future

• Monitoring for fluid levels and radionuclides as part of the investigation of the high
hydraulic pressure zone in Yucca Flat

• Monitoring at the site of the CAMBRIC nuclear test in F_nchman Flat (Area 5) for
radionuclide migration away from the cavity

• Tracer testing for existence of a perched water table at Pahute Mesa

• Well validation and testing studies to quantify the movement of groundwater
beneath the NTS and help develop a technically defensible monitoring strategy for
the NTS

Sample analysis Is dependent on the objective of the study.

Data Management

Data management Is dependent on the study objective. In most cases, data are stored
In a data base, so long-term trends can be evaluated. One data reporting project is to
compile an Inventory of tritium data from the NTS, and to generate a map showing
regions of elevated tritium in the groundwater. Collected data are also used to calibrate
regional groundwater flow models, as well as radionuclide migration models. These
models are being used to better understand the hydrologic system underlying the NTS
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and to aid In m0nitoring network design and implemeptatlon. For more Information on
these projects see the ASER, or refer to the published reports of the participating "
agencies (e.g. Marsh, 1992; Heiken, 1987; and others).

3.3. Description of the Offsite Groundwater Monitoring Program

Rationale

Under the LTHMP effort conducted by the EPA, groundwater is monitored at nuclear
test sites In the United States. This effort Is In compliance with DOE Order 5400.1 and
has the same objectives as the onslte portion of the LTHMP, presented In section 3.2.4.
These Include assuring the pu!)lic safety, documenting compliance with regulations,
and disseminating Information relating to the effects of nuclear testing to the public.
The offslte portion of the LTHMP Is composed primarily of pre-existing local supply
wells rather than wells which were designed specifically for monitoring. DRI conducted
a critical evaluation of offslte monitoring and concluded that the "holes of opportunity"
system Is not the optimum monitoring network design (Chapman and Hokett, 1991).
DOE Is committed to maintain and upgrade the monitoring network at these offslte
areas, to more closely fulfill the stated objective of the program. In addition, DOE plans
to Initiate CERCLA activities, Including RI/FS projects at each of the remote testing
locations. This work will be done sequentially, beginning with the Tatum Dome Site in
Mississippi. This effort Is being supported by the DOE Environmental Restoration
Program (D. Duncan, pers. comm.).

Sampling Plan

Annual sampling Is conducted at all the remote sites, except for Amchltka Island,
Alaska, where the sampling occurs biennially. The sampling procedure used is similar
to that described In Section 3.2.4, except that a second Cubitalner Is collected to be
used as a backup, or as a duplicate sample. Specific details for each of the remote
sites Is listed below. The reader can refer to Chapman and Hokett (1991) or the latest
ASER for figures showing the location of the sampled wells.

Fallon Nuclear Test Site - Project SHOAL: This site is in a sparsely populated area
southeast of Fallon, NV. Routine sampling locations Include one spring, one windmill
and four wells of varying depths. One of the wells was refurbished In 1992, and a new
pump Installed.

Central Nevada Test Area- Project FAULTLESS: This area Is in south central Nevada.
Routine sampling locations Include one spring and five wells of varying depths. In
1992, the cavity monitoring well was sampled in addition to the routine sampling points.

Project GASBUGGY: This project Is In the San Juan Basin of northwestern New
Mexico, approximately 70 miles east of Farmlngham. Them are four springs, eight
wells and one surface sampling point currently being sampled on an annual basis.

Pro|ect GNOME: The test was conducted near Carlsbad, NM in a salt formation. The
monitoring network is composed of nine monitoring wells, the municipal water-supply
wells for the towns of Loving and C,arlsbad, New Mexico, and the Pecos River Pumping
Station Well.
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• Prolect RULISON: Thls project Is located near Rlfle, CO. Routlne sampllng locatlons
Include the municipal water-supply well for the nearbytown of Grand Valley, water- . .
supply wells for five local ranches, and three other sites in the vicinity of Ground Zero.
The analysis conducted by Chapman and Hokett (1991) Indicate that none of these
locations are likely to detect migration of radionuclides from the test cavity.

Project RIO BLANCO: This site Is also located near Rifle, CO. Sampling sites Include
two domestic water-supply wells, six surface water sites, three springs and three
monitoring wells In the vicinity of the test cavity.

Tatum Dome (Salmon) Site - Prolect DRIBBLE: This site is located In southern
Mississippi near Baxterville. At the request of the property owner, the name was
changed to the Salmon Site. This site has the most extensive monitoring network of
the remote testing areas; there are 104 routine sampling sites. In addition to the
monitoring wells in the |mmedlate vicinity of Ground Zero, most private drinking-water-
supply wells In the area are Included In the network. Because of the high rainfall in the
area, the standard sampling procedure, described In Section 3.2.4 Is somewhat
modified for onslte shallow wells. Following collecUonof the first sample, the well is
pumped for a set period of time or permitted to refill and a second sample is collected.
The second sample Is thought to be more representative of the formation water (DOE,
1991). The Tatum Dome/Salmon Site is the location of the first CERCLA activities
conducted at the remote testing areas. The RI/FS was begun this year (1993).

Amchitka Island - Projects LONG SHOT, MILROW, and CANNIKIN: Amchitka Island Is in
the Aleutian Island chain of Alaska. sampling Is conducted here every two years. The
sites were sampled in July of 1993 and samples were collected from all locations in the
routine sampling network (D. Chaloud, pers. comm.). This network Includes 12
background sites, 12 sites at LONG SHOT, 15 sites at MILROW, and 9 sites at
CANNIKIN.
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2.0 Meteorological Monitoring
iI u °

2.3 National Weather Service Systems

2.3.2 Satellite Weather Information System

WSNSO operates three SWlS systems. One Is located In the main forecast office In the
I.as Vegas DOE building, one Is at CP-1 in Area 6 on the NTS, and the third one is at
the Desert Rock (DRA WSMO). The SWlS In I.as Vegas and at DRA are used for routine
dally operations and are monitored 24 hours dally. The system at CP-1 is used to
support nuclear test operations.
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