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FOREWORD

This 1992 Addendumto 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) operationson the ContinentalU.S. (includingAmchitkaIsland,Alaska) that
are under the purviewof the DOE Nevada FieldOffice (DOE/NV). The primaryI;.;rposeof
these operationsis the conductof the nuclearweaponstestingprogramfor the DOE and the
Department of Defense. Since 1951, these tests have been conductedprincipallyat the
Nevada Test Site (NTS), which is locatedapproximately100 milesnorthwestof Las Vegas,
Nevada. In accordancewith DOE Order 5400.1, this 1992 Addendumto the EMP brings
together,in one document,updatedinformationand/ornew sectionsto the descriptionof the
environmentalactivitiesconductedat the NTS by user organizations,operationssupport
contractors,and the U.S. EnvironmentalProtectionAgency(EPA) originallypublishedin the
EMP. The EPA conductsboththe offsite environmentalmonitoringprogramaround the NTS
and post-operationalmonitoringeffortsat non-NTS test locationsused between 1961 and
1973 in otherpartsof the continentalU.S. Ali of these monitoringactivitiesare conducted
under the auspicesof the DOE/NV, which has the stated policyof conductingits operationsin
compliancewithboth the letter and the spiritof applicableenvironmentalstatutes, 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 conductedin three areas: at the bottom of plugged
verticalshaftsdrilledinto (1) Yucca Flat or into(2) Pahute Mesa and in sealed tunnelsmined
into (3) Rainier Mesa. Nuclearsafety testswere conductedin the 1950s and 1960s on the
Range Complex and on the TTR. Low-level radioactivewaste disposal(burial)facilitiesare
locatedin FrenchmanFlat and Yucca Flat. Transuranicwaste is containerizedand storedin
FrenchmanFlat pendingshipmentto the Waste IsolationPilot Plant in New Mexico. Other
testing facilitieson the NTS includethe (non-nuclear)LiquifiedGaseous Fuels Spill Test
Facility (LGFSTF) in FrenchmanFlat, the TreatabilityTest Facility located inArea 25, and the
Nevada Research and DevelopmentArea in Jackass Flats. Constructionandmaintenance
facilitiesconsistingof offices,shops, laboratories,andworker housingfacilitiesare locatedat
the NTS base camp at Mercuryand the Area 12 Camp. Other constructionand maintenance
facilitiesare located inArea 3, Area 20, and at the NTS ControlPoint. The current
operationalareas and facilitiesare shownin Exhibit1-2. Nucleartestingon the NTS is
conductedby the NTS user organizations;LawrenceLivermoreNational Laboratory(LLNL),
LosAlamosNational Laboratory(LANL), and Defense NuclearAgency(DNA). Private sector
firms or consortiumsconductnon-nuclearliquidspilltests at the LGFSTF.

2.0 Sources and Effluents

2.3 Off-NTSContinentalU.S.Test Areas

No effluents are produced at these sites. At most sites, contaminationis confinedto the
residualradioactivityremainingat the pointof the undergroundnuclearexplosion. Accidental
leakage caused low levelsof tritiumcontaminationat the surfaceon AmchitkaIsland at the
LONG SHOT site, andwaste disposalresultedin low surface levelsof tritiumat the Project
DRIBBLE site in Mississippi,but onlyresidualcontamination(tritium)remainsat both sites.
Since 1984, a monitoringwell near the projectGASBUGGY groundzero (GZ) has indicated
slightlyelevated levelsof tritium;however,these levels are well below the limitsset in the
Interim Primary DrinkingWater Regulations.

9.0 Summary of Operational Area Monitoring Plans

9.2 Lawrence LivermoreNational LaboratoryTesting Areas
and Facilities, NTS

This OAMP describes effluent monitoringplans for underground nuclear tests conducted in
plugged vertical shafts drilled into LLNL testing areas located in Areas 2, 4, 8, 9, 10, 12, and
20 of the NTS. The Laboratory conducts no ambient environmental surveillance monitoring at
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the NTS. LLNL effluent monitoring is for radioactive gaseous and particulate emissions to the
atmosphere from venting, seepage, device assembly, and post-test ("post-shot") drillback
operations conducted to collect samples or equipment from the vicinity of the underground
test. Liquids and/or drilling muds from drilling operations are sampled at time of discharge
into tanks. There are no liquid or mud discharges to surface drainage channels or to the
offsite environment. Environmental surveillance in the LLNL areas is performed by REECo.

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

This plan contains a listing of the sources of air and wastewater discharges on the NTS, the
permits required from the state of Nevada for operation of the sources, and the monitoring
required to comply with the permits. Other monitoring is conducted to comply with the
requirements of 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 disposal of radioactive
low-level waste (LLW). The site in Area 3 consists of two adjoining surface subsidence
craters used for the disposal of bulk LLW. The site in Area 5 includes facilities for various
kinds of waste management such as burial of LLW, greater confinement disposal (deep
borehole) of other LLW, a transuranic waste storage cell (pending shipment to the Waste
Isolation Pilot Plant in New Mexico), a mixed waste management unit (Rocky Flats waste
only), and a storage area for accumulation of hazardous waste that is shipped to non-NTS
RCRA-permitted commercial disposal facilities every 90 days. The OAMP describes the
surveillance plan as presently designed and a vadose monitoring procedure that is being
considered. The RWMS pits in Area 5 are being studied to determine if them should be
classified as diffuse air sources.
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3.0 Effluent Monitoring Plan

3.3 EffluentMonitoringSystem Design

3.3.1 Drillback Activities

The monitoringfor each drillbackactivity is done by use of several devices as shown in
Exhibits3-2 and 3-3, one of which is a constantmonitoringsystem. The air in the
system is continuouslymonitoredfor gamma-emittingradionuclides.This system is calibrated
to respondto gamma energies above 80 keV, the predominanttransitionenergy of l_°Xe,
which is the most abundantnuclidein the gas mix seen at the surfaceduringmost drillback
operations. This radionuclideacts as an early warning,indicatingthere is material inthe
stack, and allowsfor remedial actionbeforea release occurs. Detailedinformationis in
LANL-NTS-DP-002 (AppendixI1.1-C). The monitoringof any release from the cellar duringthe
drillbackor cementback phasesis done by a flow throughsystem samplingthe Auxiliary
Cellar ExhaustBlower. A sampleof the exhaustedair is drawn throughthe system, and
analyzed for 1=Xe in the Rad Lab. Detailed informationis givenin DraftProcedure, LANL-
NTS-DP-001 (Appendix II.l-D).
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DRAFT LANL-NTS-DP-002, RO
Page 1 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 of
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 1 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
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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
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

:L33Xe, 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 n3Xe.
During that operation several vials of 133Xe were

released into the containment system under various

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

quantification c_ 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 minut_
times 3 X 10 -o6 millicuries.

Activity (mCi)=
Counts * Flow rate (cfm) * 3 X 10 -o6 mCi/count-cfm)

I1.1-C-3
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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 1_Xe 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.

I1.1-C-4
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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 the 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 radio-metric 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.

I_z. 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.

I1.1-D-2
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If this cannot be done in a timely manner, then the
mixture wJ.ll be exhausted using the auxiliary blower. The
main purpose of the blower is 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 133Xe 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 InXe, the
principal radioactive constituent of chimney gas. Data
are recorded on a semilog 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 i0" millicuries.

Activity (mCi) =
Counts * Flow rate *(cfm) * 3 X 10-o6 mCi/(cfm-count)

At the standard 350 cfm we have:

Activity (mCi) = Counts * 1 X 10-o3 mCi/count

I1.1-D-3
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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
n3I 105
135I 1360

133Xe I0000
Z_SXe 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 133Xe
value.

I1.1-D-4
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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 i. 05E-02 1.36E-01 1.00E+00 5.00E+00

1.0 I. 05E-04 5.39E-03 1.25E-02 1.00E+00 9.17E-01
2.0 1.10E-04 2.76E-03 I. 15E-03 i. 00E+00 I. 68E-01

3.0 1.15E-04 1.42E-03 I. 05E-04 i. 00E+00 3.08E-02

4.0 1.20E-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 I. 32E-04 1.91E-04 8.12E-08 I. 00E+00 1.90E-04

7.0 1.38E-04 9.80E-05 7.45E-09 I. 00E+00 3.49E-05

8.0 1.45E-04 5.03E-05 6.84E-I0 i. 00E+00 6.40E-06

9.0 1.52E-04 2.58E-05 6.28E-II 1.00E+00 1.17E-06

i0.0 1.59E-04 1.32E-05 5.76E-12 1.00E+00 2.15E-07

Ii.0 i. 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 i. 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-II

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 !.00E+00 1.50E-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 I. 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 2.2_E-09 I. 88E-25 1.00E+00 5.72E-17

24.0 3.03E-04 I. 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 i. 46E-28 1.00E+00 3.53E-19

27.0 3,49E-04 1.55E-I0 I. 34E-29 1.00E+00 6.47E-20

28.0 3.65E-04 7.96E-II 1.23E-30 1.00E+00 i. 19E-20

29.0 3.82E-04 4.08E-II i. 13E-31 1.00E+00 2.18E-21

30.0 4.00E-04 2.09E-II I. 03E-32 I. 00E+00 3.99E-22
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1.0 Introduction

1.1 Organizational Structure and Responsibility

Effluent monitoringof LLNL programsat the NTS is the responsibilityof the LLNL-NTOD
ES&H Group. This group'ssupportto NuclearTest G.Z. operationsis under the directionand
controlof the LLNLTest Director. Ali otheroperationsare under the cognizanceof the LLNL-
NTOD Head.

3.0 Effluent Monitoring Plan

3.1.2 Post.Event Monitoring

During drill-back operations the potential for a release of radioactive materials is greaterthan
the potentialfor a ventingbut the amountof radioactivityinvolvedis muchsmaller. A release
throughthe ventline is the main type of effluentencountered. The ventlineis a 20-inch
(outsidediameter)steel pipe conductingair from the postshotdrillingcellar, throughbanksof
filters, to a pointof release to the atmosphere. Also, releases do occuron the rigplatform
primarilythroughthe top of the drillstring. Minorreleases of radioactivitymay occur from
handlingof the core material in the core traileror the "highgrading"(samplepreparation)
shack. Liquidradioactivedrillingfluid effluentsare contained(tanks) at the site.
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3.0 Effluent Monitoring Plan

3.2.2 Permit Requirements

Nevada Water PollutionControl Permits are required for the liquid effluent discharged from the
tunnels. A temporarywater pollutioncontrolpermit for N Tunnel was issuedby the State of
Nevada on 15 May 1992. A permanentpermitapplicationfor thissourcewill be subm=ttedto
the State by 11 Sep 1992. Permitapplicationsfor E andT Tunnelsare being p_'eparedfor
submittalto the State priorto 31 Dec 1992. There are no permit requirementsfor occasional
low-levelreleasesof airborneradioactivematerials.
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2.0 Effluents

2.1 Inventory of Effluents

Tests may involve any of the approvedfluids. These are highvapor pressurematerialsthat
become gaseouson release. Test fluidsare receivedat thesite severaldays priorto testing,
and any materialsnot used in testsare returnedto the vendoras soon as shippingis
arranged.

Table 1-1 List of Approved Chemicals

Ammonia Methane
Methyl trichlorosilane

Bromine Methylamine
Butane

Nitrogen tetroxide
Carbon Dioxide
Chlorine Oleum
Chlorosulfonic Acid
Cyclohexane Phosgene

Phosphorous oxychloride
Ethylene Phosphorous trichloride

Propane
Fluorosulfonic Acid

Silicon tetrachloride
Hydrazine Sulfur dioxide
Hydrogen Sulfide Sulfur trioxide
Hydrogen Fluoride
Hydrogen Chloride Titanium tetrachloride

Trichlorosilane
LNG

Unsymmetrical dimethyl hydrazine
LPG
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2.0 Effluents (Emissions and Discharges)

2.1.2 Radioactive Liquid Discharges

Liquid discharges(processwater) from the TTF willbe decontaminatedto meet Safe Drinking
Water Act (SDWA) limitsand dischargedintoexistingsewage lagoonsor, if SDWA limits
cannotbe met, storeduntil it may be releasedto permittedcontainmentponds located
elsewhereon the NTS.

3.0 Effluent Monitoring Plan

3.2,1 Liquid Discharges

Liquid radioactivewaste from Area 12 tunnelsand the Area 6 DecontaminationFacility
dischargesintoholdingponds;radioactiveliquiddischargesfrom the TTF willbe
decontaminatedto levelsbelow SDWA release limitsand dischargedas sanitarywaste into
existingsewage treatmentfacilities. AnyTTF liquideffluentexceedingSDWA radioactivity
limitswillbe stored in tanks until it may be dischargedinto permittedcontainmentponds
locatedelsewhere on the NTS.

3.2.2,5 Area 25 Treatability Test Facility

The REECo TreatabilityTest Facility laboratory located at Area 25 in Building3124 tests
variousphysicalseparationstechnologiesfor removinglow concentrationsof americium,
plutonium,and uraniumspecies from nativesoils. Concentrationsof thesespecies shall
never exceed 100 nCi/gand will average approximately500 pCi/g.

Processinglikelyto produce nuisancedust willbe performedwet and in containments. Ali
laboratorytest bay and laboratoryhoodexhaustswillbe vented to the outsidethroughHEPA
filters. The potentialfor release of radioactivityto the environmentis directlyproportionalto
the laboratorysample throughput.Maximumannual sample throughputwillnot exceed 60
tons.

Compliance with NESHAP monitoringcriteria requiresa determinationof the type of effluent
monitoringthat is necessary. The activitylevelsof radionuclidesthat may be released from
this facilityare suchthat doses to offsiteindividualsare expectedto be <<0.1 mrem,
therefore, onlyperiodicconfirmatorymeasurementsare requiredfollowedby calculatingdose
(HE_for normal operationsand assumingthat ali emissioncontrolsare inoperative.

Assuminga worst case release to the environmentof the maximumannual 60 ton throughput,
the average concentrationof 500 pCi/g, and a respirablefactorof 0.5, the maximum individual
annual exposureto a memberof the generalpublicmay be calculated. Using EPA's CAP88-
PC computermodel, the Desert Rock Star, alongwith assumingthat the 2_U was separated
from its daughterisotopesand ali consumptionwas from locallyproducedfood, an annual
closeof < 10"4mrem is calculatedfor the nearest resident(LathropWells). This is negligibly
small when comparedto the NESHAP thresholdof 0.1 mrem and limitof 10 mrem.
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5.0 Analytical Procedures

5.1 AnalysesEmployed

Uranium analyses are required because the TreatabilityTest Facilityis responsiblefor
studyingphysicalmethodsof removal of uraniumcontaminationfrom soilsconsequently
quantitativeuraniumanalysisis requiredfor determinationof removal efficiencies.
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NUMBER OF
COLLECTION SAMPLING TYPE OF

SAMPLE TYPE DESCRIPTION FREQUENCY LOCATIONS ANALYSIS

Air Continuoussampling Weekly 52 Gamma
throughWhatman Spectroscopy,
GF/A glassfilterand gross beta,=_Pu
a charcoalcartridge (monthly

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

Continuous, low-
volumesampling

Weekly 10 =Kr and 1=Xe

Potable Water 1-1itergrab sample Weekly 9 Gross or,Gamma*
Spectroscopy,
gross 8, tritium
=3CPu(quarterly)

SupplyWells 1-1itergrab sample Monthly 12 Gross o.,Gamma"
Spectroscopy,
gross 8, tritium
==Pu (quarterly)

Open Reservoirs 1-1itergrab sample Monthly 16 Gamma
Spectroscopy,
gross 8, tritium,
==_Pu(quarterly)

NaturalSprings 1-1itergrab sample Monthly 7 Gamma
Spectroscopy,
gross 8, tritium
===Pu(quarterly

ContainmentPonds 1-1itergrab sample Monthly 9 Gamma
Spectroscopy,
gross 8, tritium
=3CPu(quarterly)

Sewage Ponds 3-1itergrab sample Quarterly 3 Gamma
Spectroscopy,
gross 8, tritium
==_Pu

ExternalGamma UD-814AS Quarterly 187 Total integrated
RadiationLevels Thermoluminescent exposure over

Dosimeters field cycle

" ==e_Ra, Rn and U analysisof potable supply wellsand water if gross (=> 5 pCR.. Samples are
collectedannuallyfrom each water sourcefor =)Sranalysis

Exhibit 4-6 Summary of the NTS Radiological Surveillance Program
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TYPE OF TYPE OF ANALYTICAL COUNTING ANALYTICAL SAMPLE DETECTION
ANALYSIS SAMPLE EQUIPMENT TIME(MIN) PROCEDURES SIZE LIMIT-pCIImL

==Sr Water Gas-Flow 100 Pmdpltete hydroxides, 1000 mL 2 x 104
Propor_onal _cetates, finallycarbonate.
Counter Calculate byyttrium

ingrowth.

muB_:ta Water Germanium 500 tara tracer, predpllate with 1000 mL 2 x 10"
Semiconductor bariumsulphate,gamma

count,

Uranium Water Silicon 1000 Separate on ion exchange, 1000 mL 8 x 10"'
Semimnductor plateon stainless planchet

Gross Beta Air Gas-flow 20 Place filteron a 12.7 an 10=mL 2 x 10",o
Propo_iomd slalnlesssteel ptanche!
Counter

Water Gas-flow 100 Evaporate,transfer residue 1000 mL 1 X 10+
PmpoCdonal to 8 12.7 cm stainless steel
Counter planchet

Gamma Air Germanium 20 As for grossbeta, but in 10mmL 5 x 10''s
Spectmscow (per_culam) Semiconductor plas_ bag

Air Germanium 20 Piace charcoalcartridgein 10" mL 5 x 10''=
(gaseous) Semiconducl_ plilS_ bag

Water Germanium 20 Aliquotsample into Nalgene 500 mL 1 x 10"
Semiconductor bottle

=_r Air Liquid 300 C_ogenic-gas chro- 3 x 10=mL 25 x 10"lt
Scintillation matographictechniqu_
Counter used to collectluypton into

liquidscintillate1solution

mPu Air Silicon 333 Filter is ashed and put in 4 x 10=mL 1 x 10'7
Semiconduct(x solu_n. Pu is pudfiedby

anionexchange resin
column,then
electrodepositedon a
stainlesssteel disc

Water Silicon 1000 Pu is concentratedwith 1000 mL 4 x 10""

Semiconductor Fe(OH)3 and purifiedwith
anion resincolumn.

Electrodepositedon 8
s_nless steel disc

Tdtium Air Liquid 70 Distill the H+Oand aliquot 5 1 x 107 mL 3 x 10''=
Scintillation mL into 8 scintillation
Counter 8otution

Water Uquid 70 Distill20 mL of Sample, 5 5 mL 4 x 10"7
ScintillaUon mL aliquot into _intillation
Counter =)Iu'don

'==Xe Air Uquid ,'t00 Cryogenic-gas 3 x 10= mL 25 x 10"1=
Scintillalion chromatographictechniques
Counter used to collect xenon into

liquid scintillalJonsc4ution

Direct Gamma TLD PanasonicUD- Automated 10 mR/quarter
Radiation 71OATLD

Reader

Exhibit 5-1 Summary of LaboratoryAnalyticalProcedures
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1.0 Introduction

This Section documents Reynolds Electrical & EngineeringCompany, Inc.'s (REECo's)
nonradiologicaleffluentand environmentalmonitoringservices for the Nevada Test Site (NTS)
and the Tonopah Test Range (TTR) providedundercontractwith DOE/NV. Environmental
monitoringincludingecologicalmonitoring,permitapplicationprocessing,and reportingthe
compliancestatus of user organizationsat the NTS and TTR have also been assignedto
REECo.

1.2 Operational Activities

° Site-wide NationalEnvironmentalPolicyAct (NEPA) compliancein areas involving

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

• Disposal of hazardouswastes

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

2.0 Rationale

The purpose of the REECo environmental surveillance program for nonradiologicalsubstances
is to examine, measure, document,and compareenvironmentalcontaminantlevelswith laws,
regulations,standards,and/orpermit requirements. The CAA mandatesthat asbestos
removaland renovationprojectsbe monitoredand the resultsreportedto the EPA under
NESHAP requirements. The primaryenvironmentalpermitareas for the NTS involveair
qualityand RCRA requirements. A National PollutionDischargeEliminationSystem (NPDES)
permit is being prepared for the NTS tunneldischargesystems. In addition,an EPA Form 1
Applicationwill be submittedfor both NTS and TTR as the firststep in NPDES permitting. A
General Permit for industrialSource stormwater runoffwillbe developedpendingfinal ruling
by EPA.

The purpose of the ecologicalmonitoringon the NTS (performedin the past by REECo and
UCLA; assignedsolelyto REECo startingin 1993) is to characterizebiologicalchanges
caused by DOE activities,measure trendsin biologicalpopulations,identifyand monitor
causes of biologicalproblems,and to notifyDOE of any biologicalproblemsdiscovered. DOE
Order 5400.1 requiresthat environmentalsurveillancebe conductedto monitorthe effects, if
any, of DOE activitieson onsite and offsiteenvironmentaland natural resources. NEPA and
ExecutiveOrder 11514 requirefederal agenciesto monitor,evaluateand controltheir
agencies'activitiesso as to protectand enhance the qualityof the environment.

2.1 Liquid Discharges

2.1.1 Domestic Sewage

Sewage discharge permits have been issuedby the state of Nevada for dischargesto lagoons
in Areas 2, 6, 12, 22, 23, and 25 of the NTS and the sewage treatmentplant on the TTR.
There are no effluentdischargesfrom the lagoons• A variancewas granted in 1990 by the
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Nevada Departmentof Human Resources,Health Division,for the Area 11 Tweezer Facility
septictank and evapotranspirationbed. Substandardpercolationrates indicatedthat a septic
tankwith an evapotranspirationbed wouldbe more appropriatethan a septictank with field
drainsystem. The septictank and evapotranspirationbed were installedin September 1990.
The sewage lagoondischargepermitfor the TTR was reappliedfor in July 1992 with an
associatedrequest that the permitbe transferredto the U.S. Air Force for managementand
oversight. As of September 1992, the renewedpermit for the TTR lagoonsystem has not
been returnedby the state of Nevada. The active sewage dischargepermitsare listedin
Table 2-1. This table reflectsthe status of sewage dischargepermitsas of August31, 1992.

Table 2-1 NTS and TTR Sewage DischargePermits, 1992

Permit No./Area Date Issued ExpirationDate

NEV87069/2&6 02/28/89 02/28/94
NEV87076/22&23 02/28/89 02/28/94
NEV87060/25&6 03/31/88 03/31/93
NEV87059/12 02/28189 02/28194
NEV20001/TTR 09/19/87 08120192(11

_1)A permit renewal packagewas transmittedto the state inJuly, 1992.)

2.1.2 Injection Wells

Following cessation of discharge,a dischargepermit applicationwas retracted by DOE
followingsubmissionto the state of Nevada for two shallowinjectionwellsat the Area 1
Subdock. The wellswere sealed in February 1990. A closureplan for these wells is currently
under review by the state. The originalsteam cleaningoperationwas replacedwith a closed
loop recirculatingsystem in May 1991.

2.2 Air Emissions

2.2.1 Permits

Over the past year, new air qualitypermitswere issuedat the NTS for destemming
equipment,a portable crusherand screens,and the two-part epoxy batchplant. The state is
currentlyevaluatingfour permitapplicationsfor the portable and stationarymud plants, a
processdescriptionfor the sand bag facility, and a listof approximately50 pieces of
equipmenthousinginternalcombustionengines.

2.7 Miscellaneous Sampling

Miscellaneoussamplingand analyses for nonradiologicalsubstancesis performed to confirm
or deny the presence of RCRA hazardous wastes. Additionally, sampling and analysis is
performed on NTS potable drinking water systems for compliance with primary and secondary
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standards of the Safe Drinking Water Act. Finally, sampling and analysisfor biologicaloxygen
demand, total suspendedsolids,and dissolvedoxygen is performedon certain NTS sewage
lagoonsystemsas requiredunder the dischargepermit(see section3.1.3.1).

2.8 Ecological Monitoring

The ecological monitoring effort on the NTS includes monitoring of undisturbedcontrolplots in
the ecosystemsimpactedby nuclearteststo determinenaturalbaselineconditions,monitoring
of studyplots in representativedisturbedareas to determinethe impactof the disturbanceand
investigateand documentnatural recoveryprocesses,and monitoringof largerwildlife
throughoutthe NTS to estimatepopulationsand distributionsand trackchangesin these with
time. Undisturbedcontrolplots and disturbedplotsare surveyed at different frequencies for
perennialand ephemeral plants, and reptiles(lizards)and small mammals. Counts are made
of wild homes,and field observationsand workerreportson raptors,waterfowl, lions,deer and
ravens furnishknowledgeof approximatedensitiesand ranges of these species. Detailed
recordshave been kept for manyyears of the desert tortoisepopulationin the Rock Valley
studyenclosureon the NTS.

3.0 Effluents (Emissions and Discharges)

3.1 Monitoring System Design - Water and Wastewater

3.1.1 Drinking Water

To support the diverse work areas at the NTS which are not supplied by a water well and
distribution system, potablewater is hauledfroma fillstandslocatedinAreas6, 12, and23. Each
loadof water is chlorinatedand sampledforanalysisbythe APL. If thesamplefroma watertruck
loadexceedsthe stateregulatoryrequirementforcoliformbacteria,boththesystemor tankto
whichthewaterwashauledas wellas the truckare removedfromservice. The truck is
superchlorinatedandresampledaccordingto staterequirements.In orderto returnthe truckto
service,samplescollectedfor fourconsecutivedaysmusthave a coliformcountthat is belowstate
regulatoryrequirements.A totalof 1134 watertrucksampleswere collectedduring1991.

3.2 Monitoring System Design - Air Emissions

3.2.1 Air Emissions

Air emissions were the focusof an air quality studyconductedby Engineering-Science,
Pasadena, California, at the NTS during August and September 1990, and a subsequent
study performed by the Mark Group in March through June 1992. These monitoring programs
were conducted under subcontract to REECo to determine the compliance status of the NTS
with current air quality standards specified by state and federal regulations.

The emissions from four point sources were tested by Engineering-Science to assess
compliance with permit conditions and applicable state and federal standards. Among the
sources tested were a boiler, paint spray booth, incinerator, and tunnel exhaust. These
sources are representative of equipment operated at the NTS which have the potential to emit
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regulated airbornepollutants. This studyconcludedthat the emissionsfrom these sources
were within permitandstate and federal standards.

The Mark Group study objectiveswere to: (1)identify specificsourcesof particulate
emissionsat designatedfacilitiesand operationswithinthe NTS; (2) determineBACT to
reduceparticulate emissionsat 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.
Recommendationsmadeby the Mark Group includedthe installationof electrostatic
precipitatorsat the Area 1 Shaker Plant and the Area 12 P-tunnelvent; a cyclonecollection
system for boththe Area 1 BatchPlant and the Portec Hopper (currentlyin Area 3, tentatively
planned to be movedto the Area 1 BatchPlant) and for the Area 1 RotaryDryer; providetent
enclosuresfor the Area 1 Crusher,Areas 2 and 3 stemmingequipmentand the Area 3 Two-
part Epoxy Batch Plant. Dust from heavily-usedunpavedroads may be mitigatedthrough
paving,water, or chemical surfactants. The above recommendations,along with less
expensivealternatives,are underconsideration.

The Mark Group studyconfirmedthe exceedanceof state requirementsfor particulate
emissionsfor major NTS emissionsources. Since particulateemissionsprovid,, the greatest
concern for air quality environmentalsurveillance,REECo EnvironmentalCompli,mce Office
(ECO) personnelroutinelyperformscheduledand unscheduledVE surveillancesof equipment
and facilitieswhich have air qualityoperatingpermitsto vedfy compliancewithparticulate
opacity limitations. Where VE surveillanceidentifiesan exceedance of permitopacity
limitations,correctiveactionis undertaken. As discussedin section3.2.1, the
recommendationsfrom the Mark Group studyare also underconsideration.

4.0 EnvironmentalSurveillance

4.1 Standard Operating Procedures/Implementing Procedures

The followinglistingof proceduresstates the type of samplingand the methodof collecting
those samples. Environmentalsurveillance,effluentmonitoringand ecologicalmonitoring
proceduresare included.

EcologicalMonitoring

AABAF.D.02.10 PerennialPlant SamplingProcedures
AABAF.D.03.10 Ephemeral Plant SamplingProcedures

AABAF.D.04.00 Tortoise Detailed Procedure
AABAF.D.05.00 Lizard Study Procedures
AABAF.D.06.00 Small Mammal StudyProcedures
AABAF.D.07.00 Procedurefor StudyingIndividualPlantsand Animals
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2.0 Effluents (Emissions and Discharges)

The RWMS pits in Area 5 may be consideredto be diffuseeffluentsources. A diffusesource
is an area source or several pointsources near each other. The disposalsite, alongwith
other NTS sites, willbe investigatedand assessedaccordingto the requirementsof DOE
Order 5400.1 to determinewhether or not theywill be classifiedas effluentsources.

4.0 Environmental Surveillance Plan

4." MeteorologicalMonitoring

A meteorological station is on order for the RWMS. The station will collect continuous wind
speed and directionmeasurementsand precipitation,temperature, relativehumidity,solar heat
flux, and soil heat fluxdata.

Table 4-1 summarizesthe environmentalsurveillancecollectionand analysisactivitiesfor the
Area 5 RWMS and the Area 3 BWMF.

4.2 Ongoing Waste Management Studies

Resultsfrom studiesof site characterizationand vadosezone monitoring,_ be evaluated as
they become availableand may necessitatealterationof sampling locationsand/or
frequencies.

4.3 Surveillance Description

4.3.3 Soil

Soil samples are taken on grids to minimize the bias from uneven distributions of radioactive
materials which may have migrated to the surface. Samples may also be collectedfrom
Iocat!onssus_ected of contamination.

Soil samples are taken to detect and determine the extent of migrationof disposedmat_dals
to the surface. Each sample collectedwill be analyzed by gamma spectroscopy,tritium,grc,.=;s
alpha and beta. Twenty-fivepercentof the sampleswillbe analyzed for _Sr, 241Am,_+Z3_Pu
and MU. Samples will be collectedat selected pointsevery two years.

4.3.6 Vadose Zone

The vadose zone monitoring system is underdevelopment. The monitoringsystemwill
providean early detectionof migrationof hazardousmaterialand LLW into_9 vadosezone.
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9.0 Public Dose Assessment

According to DOE/EH-0173T, Chapter VIII, estimatesof the offsite dose to affected members
of the publicshall be made usinga computermodelwhich is in compliancewith 40 CFR 61,
"NationalEmissionStandardsfor HazardousAir Pollutants"(NESHAP). Emissionmonitoring
and complianceproceduresfor DOE facilitiesrequire the use of CAP-88 or AIRDOS-PC
computermodels or otherapprovedproceduresto calculateeffectivedose equivalentsto
membersof the publicexposedto airborneradioactivityoriginatingin DOE facilities.

The NESHAPS report is preparedannuallyby REECo to complywith40CFR61. The report
includesthe calculatedsourceterm and dose assessmentto the maximallyexposedindividual
residingin any offsite location.

m
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1.0 Introduction

One DOE/NV supportfacilityin Las Vegas generateseffluentswith the potentialfor
environmentalcontamination. This is:

• Technical InformationProductionand Services Facilitylocatedat 3281 South Highland
Drive,Suite 810.

This facilityconductsfilm processingactivitieswhichresultin the generationof spent
photographicprocessingsolutions. These solutionsare dischargedthroughthe Clark County
sewer systemfollowingremoval of the hazardousconstituent(silver)and the adjustmentof
pH.

2.0 Effluents (Emissions and Discharges)

2.1 NTS Facilities

2.1.2 Inventory of Surface Water Discharges

Steam cleaning of trucks in the Area 6, Well 3 Yard has resultedin the dischargeof liquid
effluentscontainingoil and grease to the wash down bay floorsump which drainsto an
unlinedpit. BecauseRSN views thisas a directviolationof environmentalregulations,the
practicehas been discontinued. Engineeringdrawingshave been completedfor a new
outdoorwash down pad whichwill includea closedloop waste recirculationsystemwith an
oil/waterseparator. The sump is planned to be plumbed intothissystem, at which time steam
cleaningmay be resumed. No effluentwill resultfrom the closed loop system.

In the interim,a temporarypermissionmay be obtainedfrom the state of Nevada allowing
dischargeto the pit. Should this'occur,the effluentmonitoringas discussedin Sections3.1.2
and 3.2.2 wouldbe appliedto thesesteam cleaningactivities.

2.2 NV Support facilities

2.2.2 Inventory of Liquid Discharges

The only discharge is the spent photographicfixer solutioncontainingsilver from the Technical
InformationProductsand ServicesFacilityas identifiedin Section 1.0.

3.0 Effluent Monitoring Plan

3.2 Effluent Monitoring Design Criteria

3.2.3 Spent PhotographicSolutionsfrom LasVegas Facilities

Discharge of spent photographic solutions from the Technical Information Productsand
Services Facilityis constrainedby Clark County Permit No. CCSD 0024. Silverdischargeto
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to the sewer systemis limitedto concentrationsof 5 mg/L (5 parts per million)or less. In
ack'Jition,the solutionsmust exhibita pH in the range of 4.5 to 9.0.

Data qualityobjectivesare designedto meet the dischargecriteria forconcentrationand pH.
In order to assure compliancewith the conditionsof the dischargepermit,ali spent fixer is
collectedfollowinguse. Fixer is processedfor silverrecoveryin accordancewith Technical
InformationProductsand ServicesOperatingProcedure001. Treated solutionsare analyzed
by the LockheedAnalyticalLaboratoryin Las Vegas. In addition,each processedeffluent is
tested with a specificionprobe indicatingthe presenceof silver. Until a sufficientdata base is
developedto demonstratethe adequacyof the specificionprobetechnique,laboratory results
willbe requiredpriorto disposalto the sewer system. This requirementalso pertains to any
changes in the processor followingsystemfailure. The permit requiressemiannualsampling
and reportingto Clark County. Laboratoryresultswill be the basis for this reporteven if the
ion probetechniqueis adequate.

6.0 Quality Assurance and Quality Control

The quality assuranceand qualitycontrolof environmentaland effluentdata will be in
accordancewiththe ManagementQuality AssuranceProgram. The RSN QualityAssurance
Divisionand the RSN Environmental,Safety and HealthComplianceDepartmentwill routinely
audit the environmentaleffluentdata, calculations,and reportspreparedby and for the RSN
EnvironmentalOperationsDepartment.

11.6-2



SECTION 11.7A

Operational Area Monitoring Plan
For the

Offsite Radiological Safety Program
Nevada Test Site

by

S. C. Black
AnalyticalServicesDepartment

ReynoldsElectrical& EngineeringCo., Inc.

and

D. J. Chaloudand A.C. Neale
Nuclear RadiationAssessmentDivision

EnvironmentalMonitoringSystemsLaboratory
U.S. EnvironmentalProtectionAgency

January 21, 1993



4.0 Environmental Surveillance Plan

4.1 Rationale

There are several reference levels for radiation exposure, specified by the International
Commission on Radiological Protection (ICRP), DOE, and EPA, to be observed when
establishing a monitoring program. Guidelines are written such that ali 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 effectivedose equivalentto any offsiteindividual

• A 100 person-remannual collectiveeffectivedoseequivalentper millionindividualswithin
80 km (50 mi) of the site center

• A 5 mrem annual whole-bodydose equivalentor 15 mrem to the skin of offsiteindividuals

• Any exposureto an offsitepersonof 25 mrem effectivedoseequivalentin any year
(requiredto be reportedto DOE Headquarters)

• Unplannedreleases of radioactivityshall be monitoredand quantified

Ali of the above shallbe based on statisticallysignificantdifferencesbetween the pointof
measurementand the averagebackgroundinthe area, or othersuitablecontroldata (DOE,
1991).

The standardsfor exposure from routineoperations,from which the above criteria were
derived, are as follows:

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

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

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

In case of emergency situations:

• The Food and DrugAdministration(FDA) PAG is 1500 mrem (15 mSv) to the infant
thyroid or 500 mrem (5 mSv) to the whole body, bone marrow,or any otherorgan from
ingestionof food (FDA, 1982).

• Recently revised EPA PAGs recommendevacuationat a projecteddose of 1 to 5 rem in
the early phase of a nuclear incident (EPA, 1992). Shelteringis an alternative to
evacuation under certain specifiedconditions (EPA, 1992).

• Another useful guide as recommendedby the ICRP is that 500 mrem (5 mSv) committed
effective dose equivalentin a year is acceptableas long as the average over 70 years
does not exceed 100 mrem/yr (1 mSv/yr) (ICRP-39).
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4.2.2 Radiochemistry

At concentrationsgreater than 10 timesthe MDC, precisionis requiredto be within+ 10% for
conventionaltritiumanalyses,uranium,thorium(ali media), and strontium(except in milk)and
within± 20% for enrichedtritiumanalyses,strontium(in milk),noble gases, and plutonium.
Accuracyobjectivesfor concentrationsgreaterthan 10 times the MDC are no greater than +
10% bias for conventionaltritiumanalyses,plutonium,uranium,and thoriumand no greater
than + 20% bias for noblegases, enrichedtritium,and strontium. At concentrationsless than
10 timesthe MDC, both precisionand accuracyare not to exceed ± 30 percentfor ali
analysesand ali mediatypes.

4.3 Network Design

4.3.1 Sample Collection Locations

The presentnetworklocationsare primarilythe resultof historicalinstrumentplacement. A
statisticallybased designwas not used,norwere any citingcriteriaestablished,exceptthat
monitoringis done at ali inhabitedlocationswithin160 km (100 mi.) of the NTS, if possible.
Availabilityof electric power is the primaryrestrictionin stationlocation,with the exceptionof
PICs, which can operate on power producedby solar panels. At long distancesfrom Las
Vegas, stationlocationis furtherrestrictedby the availabilityof an individualto servicethe
station. Year-roundstationaccessis required,which restrictsplacementof stationsin areas
subjectto frequentwinter roaclclosures.

4.3.5 PressurizedIon ChamberNetwork

At this time the PIC network consists of 29 instruments deployed around the NTS: 19 at the
CRMSs and 10 at other sites, as shownon Exhibit4-6. Not shownon Exhibit4-6 are another
10 PICs_locatedat the Bureauof Land Management'sRemote AutomaticWeather Stations;
data from these instrumentsare plannedto be incorporatedintothe PIC networkdata base
beginningin 1993. The instrumentis manufacturedby Reuter-Stokesand comesin AC-
operatedor battery-operatedmodels. Most of the networkis on commercialpower, but
several PICs operate on batteries chargedby a solar power unit. The detector !:;an 8-L
sphericalaluminumchamberfilledwith highpurity argonat 25 atmospherespressure. The
paper and cassette tapes are changedweekly. The data are transmitted every 4 hoursvia
GOES directlyto CP-1 and from thereto EPA EMSL-LV bydedicatedtelephone lines. If the
gamma exposure exceeds the site-specificalarm thresholdfor two consecutive1-minute
measurements, the system transmitsa stringof nine consecutive1-minutevalues on an
average of every three minutes(typicallyvariesbetween 2 and 15 minutes). The site-specific
alarm thresholdsare set at twice the normalbackgroundexposure.

4.3.10 Hydrological Monitoring Program

4.3.10.4 Analysis

The 3.8-L (1-gal) samples collectedat each samplinglocationare preservedwith nitricacid
and are analyzed by high-resolutiongamma spectrometry. For the semiannualonsite
collections and ali offsite collections, one of the two 5q0-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
onsite 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.
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8.0 Data Management

Data generated by the environmentalmonitoringnetworksare maintainedin four data base
systems: radiochemicaldata, TLDs, Internaldosimetry,and PICs. Each of the four data
systemsincludesitsown data base managementsystem, hardware,software,and
procedures. Data processing,storage,and reductionproceduresare specificfor each of
these foursystems. Similaror commondata verification,validation,and analysisprocedures
are used for ali data.

8.1 Radiochemical Database

Ali radiochemical data are storedin the SampleTrackingand Data Management System
(STDMS), a custom-designeddatabase managementsystemwhich resideson a MicroVAX II
at EPA EMSL-LV. The MicroVAX II is networkedto a large clusterof other mainframeand
MicroVAXcomputerswhich comprisesthe "EMSL VAX network'. Trackingof samples is
initiatedwith inputof data from sample tagsand fieldforms. Analysisdata are entered after
they have been generatedand reviewedby the analystand supervisor. Special software
writtenin Fortran (referredto as "ChemistryPrograms') is used for a majorityof the
radiochemicaldata reduction. The ChemistryProgramsare used for calculatingfinaldata
_uchas activityper unitvolume, MDC, and 2-sigma error terms. Standardreportroutines
permit trackingof samples awaitinganalysis,lists of QA/QC samples,and sample resultsin
variousformats.

Accessto STDMS is controlledby the AccessControlList,keyed to user identification.
Differentlevelsof accessare assignedbased on the needs of a particularindividual. A
limitednumberof personnel have the access level necessary to make changesin the data
base; these are primarilythe personnelresponsiblefordata entry, programmers,and the data
base manager. Other personnelmay accessthe data base in a "read-only"manner;their
accesspermitsgenerationof specificreports, but does not permitany changes,additions,or
deletionsto be made.

Once data have been enteredand validated,they are transferred from a "review"data base to
a permanent data base, e.g., furtherchangesmay be made onlyby authorizedpersonnel.
Any discrepanciesnoted duringdata validationprocessesare recordedon a standardized
form. The form is reviewed and signedby the data base managerand Branch Chief. Actual
changesare made by the data base manager or the contractorresponsiblefor programming
and maintenanceof STDMS.

8.2 Thermoluminescent Dosimetry Database

The TLD data base resides on a Digital EquipmentCorp. MicroVAX II, directly connected to
the two PanasonicTLD readers. Samples are tracked usingfield data cards and an issue
data base trackingsystemincorporatedinto the made;'controlsoftware. On-line QAJQC
samples are processedwith every group of field-deployeddosimeters. These include
irradiatedcontrols,transitcontrols,and processinglaboratorybackgroundTLDs. Two major
software packagesare utilizedby the TLD network. The first, a proprietarypackage written
and supported by InternationalScienceAssociates,controlsthe TLD readers, tracks
dosimeterperformance, completesnecessarycalculationsto determineabsorbeddose
equivalent,performs automatedQNQC functions,and generates raw data files and reports.
The second, locallydeveloped, maintainsprivacyact informationand the identifyingdata,
generates reportsin a numberof predefinedformats,and providesarchivalstorageof TLD
resultsdatingto 1971.
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8.3 Internal Dosimetry Database

Intemal dosimetry utilizes a Canberra NuclearData System ND9900 "Genie"gamma
spectrometerfor acquisition,display,analysisandstorageof whole body and lung counting
data and for storageof the finalbioassayresults. The systemincorporatesa Digital
EquipmentCorp. MicroVAX II with the standardVMS softwareplus proprietarysoftware
packageswrittenand supportedby Canberra Nuclear Data Systems. In additionto the
gammaspectroscopy operations,the softwareperformsand storescalibrationprocedures
and monitorsQA/QC functions. The softwarepackagescalculatedose usingICRP-30
methodologyand generate reportsand plots of the data and results. Personal identification
and PrivacyAct data are alsostoredas part of these records.

AdditionalPrivacyAct informationand more detailedresidencelocationand exposurehistory,
results of radioanalysisof bioassaysamples,and final intemaldose informationare recorded
in the MicroVAXusingproprietarysoftwarecalled "Data Flex"developed by Data Access
Corp. This is interactivedata base softwareand allowsretrievalof informationfrom many
more parametersthan the Canberra softwareis capable of providing.Entriesin thisdata base
are verifiedby the staff using logbooks,and MicroVAX-and STDMS-generated reports.
Subjectconfidentialityand data securityare maintained. Data from occupationallyexposed
persons are handledaccordingto establishedDOE privacyact procedures. Ali internaldose
informationis consideredMedicalConfidential. Backupsand archivalstorageis on the hard
disk of the MicroVAXand on magnetictape and diskettesstoredboth in the whole body
countingfacilityand in the NRD offices.

8.4 Pressurized Ion Chamber Database

The data receivedvia the GOES telemetry systemare stored in indexedflieson a MicroVAX.
Weekly averages are calculatedusingthe four-houraverages from the telemetry data and are
stored in Lotus1fileson a PC. These values are presentedin weekly reports which are sent to
the monitoringstationsand to DOE. Hourlyand weekly averagesare calculatedby usingthe
five-minuteaverages from the magnetictapes and are then storedin debase fileson a PC.
The five-minuteaveragesare also storedon a PC. Data acquired from the telemetry system
are comparedto data acquired from the magnetictapes. Anyanomaliesare reported to the
monitoringtechnicians.
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2.0 Effluents

There are indications:,hattritium escaped from the LONG SHOT cavity soon after detonation
of that test, but the concentrationof tritiuminwater sampleshas been decreasingat a rate
somewhatfaster than wouldbe expectedfrom just radioactivedecay, an indicationof
diffusion. There is no indicationfromgroundwatermenitodngthat tritiumis continuingto leak
from the test cavity.

At the DRIBBLE site on theTatum Salt Dome near Baxterville,Mississippi,disposalof drilling
muds and fluidsnear surface groundzero (SGZ) resultedin tritiumcontaminationof shallow
groundwateronsite. This shallowwater, between 1.2 and 3 m (4 and 10 ft) deep, and a
surficialaquiferthat is 9 m (30 ft) deep both consistof non-potablewater, and the tritium
ccncentrationin 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 presentlyescapingfrom the test cavity.

Since 1984 a monitoringwell near the ProjectGASBUGGY groundzero (GZ) has yielded
slightly(less than 3 percentof the InterimPrimaryDrinkingWater Regulations_elevated levels
of tritium. Due to the proximityof the well to GZ, documentedevidence of cor,;munication
between the test cavity andthe Ojo Alamosandstoneaquifer(Peter and Bo,xman, 1970), and
the remotepossibilitythat fracturingaroundthe test cavity extendsto the ('JjoAlamo
sandstone(DOE, 1986), the possibilityof effluentmigrationfrom the test c,:vity cannotbe
discounted. However, the low concentrationsprecludethe necessityof developingan effluent
monitoringplan. No effluent release has been detected at the other test sites.

4.0 Environmental Surveillance Plan

4.2 Design Criteria

4.2.2 Data QualityObjectives

Each sample of surface and groundwater consistsof two parts: a 3.8-L (1-gal) sample
collectedin a plasticbottle for gamma spectrometricanalysisand 500-mL (1 pt) samples
collected in glass bottles for SHanalysis. The accuracyof the analyticalmethodsisas
follows:

Type of Analysis LLD1'2 Accuracy@ 95% ConfidenceIn :erval2
Tritium Analysis

Conventional 500 ± 30% at 600 or + 10% at 5000
Enrichment 10 ± 30% at 12 or :1:20% at 100

Gamma Emitters

Range 60 to 2000 keV 5 ± 30% at 6 or ± 20% at 50

Estimated Lower Umit of Detection.
Unitsof 109 iICi/MI = pCi/L.

--
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4.3 Amchitka Island Projects, Alaska

4.3.3.2 Surveillance System Design

The original hydrologic sampling network on Amchitka was establishedby the Palo Alto
LaL_oratoriesof Teledyne Isotopes(Essington1971). The backgroundor controlsampling
locationsare shownin Exhibit4-3-1 and listedin Table 4-3-1 togetherwith othersites that
have been sampledsince the LTHMP began. Sampling locationsfor LONG SHOT are shown
in Exhibit4-3-2 and listedin Table 4-3-2. Those forMILROW are shown in Exhibit4-3-3 and
listedin Table 4-3-3, and for CANNIKIN are shownin Exhibit4-3-4 and listedin Table 4-3-4.

4.6 Project DRIBBLE, Mississippi

4.6.3 EnvironmentalSurveillance

4.6.3.1 Criteria

Groundwatermonitoringis the only requirementfor surveillanceof this test site. The high
rainfallrate in this area produceswetlands,flowingstreams,and shallowaquifersthat are
monitoredin the LTHMP. The manygroundwateraqui_,.isat the Tatum Dome Site are shown
inTable 4-6-1. Althoughimprobable,the fourtestsconductedwithinthe dome couldhave
openedcracks for seepage of test-producedradioactivity.Another routeof escape for the
radioactivityin the cavityis throughthe emplacementhole:,and post-shotholesthat penetrate
the cavityif the pluggingactivitieshad not producedperfectseals. In either case, the
radionuclidemost likelyto firstappear outsidethe cavity is tritium.

4.8 Project SHOAL, Nevada

Project SHOAL was sponsored by the Department of Defense and the U.S. AtomicEnergy
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).

4.9 Project GASBUGGY, New Mexico

4.9.2 OperationalActivities

GASBUGGY was detonatedon December 10, 1967, at 1230 MountainStandardTime. The
yieldwas about 29 kt, and the detonationcreated a cavity approximately100 m (330 ft) high
and 49 m (160 ft) in diameter. The PHS reported that its monitoring program detected no
increase in radionuclides and no detectable tritium in surface and subsurface waters offsite.
No fission products were detected in air samples and ground monitoring and personal
dosimeters showed no increase over background levels. Post-test isotopic concentrations in
milk samples were similar to those in pre-test samples (PHS 1970).

During the production test phase in June and July of 1968, in which the effect of the
detonation on gas flow was determined, about 1000 Ci of SHand 141 Ci of 8SKrwere released
to the atmosphere. Although extensive monitoring similar to that mentioned above was
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conducted,only samplesof atmosphericmoistureshowedany detectable test-related
radioactivity,i.e., 3H. The highestconcentrationdetectedwas 1.2 x 10g i_Ci/mLin a sample
collectedon June 29 at 0.5 km (0.3 mi) from the releasepoint. Ali releases were well
documentedand controlled,and no significantexposuresto the general populationoccurred.

The only knowneffluentsfromthis site occurredduringthe productiontest phases as
summarizedabove. However,slightlyelevated levelsof tritiumobservedsince 1984 in one
well locatednear GZ may be indicativeof fissionproductmigrationfrom the test cavity.
These tritiumlevels have been less than 3 percentof the NationalDrinkingWater
Regulations. While continuedsurveillanceis warranted,an effluentmonitoringplan is not
necessaryat present.

7.0 Data Management

Ali radiochemical data are stored in the Sample Tracking and Data Management System
(STDMS), a custom-designeddatabase managementsystemwhich resideson a MicroVAXII
at EPA EMSL-LV. The MicroVAXII is networkedto a largeclusterof other mainframeand
MicroVAXcomputerswhich comprisesthe "EMSL VAX network'. Trackingof samples is
initiatedwith inputof data fromsample tags and field forms. Analysisdata are entered after
they have been generatedand reviewedby the analystand supervisor. Special software
writtenin Fortran (referredto as "ChemistryPrograms') is used for a majorityof the
radiochemicaldata reduction. The ChemistryProgramsare used for calculatingfinaldata
suchas activityper unitvolume,MDC, and 2 standarddeviationerror terms. Standard report
routinespermittrackingof samplesawaitinganalysis,listsof QA/QC samples, and sample
resultsin variousformats.

Access to STDMS is controlledby the AccessControlList,keyed to user identification.
Differentlevelsof accessare assignedbased on the needsof a particularindividual. A
limitednumberof personnelhave the access level necessary to make changes in the data
base; these are primarilythe personnelresponsiblefor data entry, programmers,and the data
base manager. Other personnelmay access the data base in a "read-only"manner;their
accesspermits generationof specificreports,but does not permit any changes, additions,or
deletionsto be made.

Once data have been enteredand validated, they are transferredfrom a "review"data base to
a permanent data base, e.g., furtherchangesmay be made onlyby authorized personnel.
Anydiscrepanciesnotedduringdata validationprocessesare recordedon a standardized
form. The form is reviewedand signedby the data base managerand BranchChief. Actual
changes are made by the data base manager or the contractorresponsiblefor programming
and maintenanceof STDMS.

11.7B-3



SECTION 11.8

Operational Area Monitoring Plan
for

EG&G/Energy Measurements, Inc.
Support Facilities for the

Nevada Test Site

by

H. B. Gillen and J. W. Kesler
EG&G Energy Measurements,Inc.

January 22, 1993



3.0 Effluents and Monitoring Plan

3.1 MonitoringRequirementsfor EG&G/EMOperations

3.1.2 Effluent Monitoring Design Criteria

3.1.2.1 Standards, Criteria, and Action Levels

The criteriafor designingeffluentmonitoringprogramsare the applicablefederal, state, and
local regulatoryrequirements. These requirementsare enforced for ali EG&G/EM operations
primarilyat the local lev_.!througha systemof permitsand notifications. The discharge
standards,criteria,referencevalues, and/or actionlevelsare listedor referencedin the
dischargepermits. Performancecriteriafor analyticalprocedures,e.g., probabilityof false
positivesor negatives,uncertainties,and statisticalevaluationof analyticaldata are limitedto
that usedby contractanalyticallaboratoriesperforminganalysison the compliancemonitoring
samples.

3.2.2 Monitoring Design Criteria

Wastewater effluentfrom the RSL is dischargedto the CCSDs POTW. The Districthas
adopted ResolutionNo. 83-012 to regulateindustrialusers. Permit No. CCSD-032 was issued
which establishesactionlevelsand the standardsand criteriafor designingthe monitoring
system for this effluent. A copyof thispermitcan be found in Appendix11.8-B.

Wastewater from the NLV facilityis dischargedintothe NLV POTW. The city has adopted
ordinancenumber730 to regulateindustrialusers. Permit No. 87-2 was issuedwith specific
monitoringrequirementsfor the printedcircuitboardand anodizingshop effluents. This permit
establishesactionlevelsand the standardsand criteriafor designingthe monitoringsystem
for these effluents. A copyof this permit and the associatedconditionscan be found in
Appendix 11.8-B.

3.2.3.1 Wastewater Monitoring Systems

The three regulatedwastewatereffluentsat LVAO are fromthe printedcircuitboardand the
anodizingshops (bothat the NLV Facility)and the photographylaboratoryeffluentat the RSL.
However, there will be no furthereffluentsfromthe printedcircuitboardplatingoperations
which willneed to be monitored. The printedcircuitboardplatingoperationshave been
permanentlydiscontinuedand the area shut downand completelydecontaminated. Plating
equipmenthas been disposedby variousmeans.

3.3 Amador Valley Operations

3.3.2 Monitoring Design Criteria

The general goals,standards,and criteriafor effluentmonitoringare stated in Section3.1.2.
AVE)does not have any water effluentsthat are subjectto regulatoryeffluentmonitoring
requirements. IndustrialwastewaterdischargePermit No. 3672-101 issuedby the DublinSan
Ramon Services District,the local POTW, has been downgradedto a zero industrial
wastewaterdischargepermit. A copyof thispermitcan be found in Appendix11.8-B.
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A permit application has been filed with the Bay Area Air QualityManagement Districtfor five
small solvent cleaning operations. Effluent monitoring, if required, will be based on the
requirements in the permit conditions once the permits have been issued.

3.3.3 EffluentMonitoringSystemDesign

The effluent monitoring system for regulated effluentsand at AVO mustcomplywith permit
conditionsand addressthe general conditionsstated in section3.1.3. Since there are no
regulatoryrequirmentsfor monitoringAVO's effluents,there is no effluent monitoringsystemin
place.

3.4 Kirtland Operations

3.4.1 Effluents

An inventory of effluents a., source characterizationsfor the KO facility is containedin
Table 3. KO has both a,, -,,,., wastewater effluents. However, the effluents from KO are
minimal, and discontinuous and are unregulated except for a permitted wastewater effluent at
the CraddGck facility.

3.4.2 MonitoringDesignCriteria

The general goals, standards,and criteriafor effluentmonitoringare stated in Section3.1.2.
The onlyregulatedeffluentat KO is the rinse waterfrom the alodiningoperationat the
Craddockfacility (see Table 3). This effluentis dischargedintothe local POTW. The
regulatoryauthority for thiseffluent is the city of Albuquerque,IndustrialWaste Engineer.
Wastewaterdischarge Permit No. 2175A-R has been issuedfor this effluentby the City of
Albuquerquewhich providesthe criteriafor designingthe effluentmonitoringsystem.

3.4.3 Effluent Monitoring System Design

The alodining operation has been permanentlydiscontinued,effectiveAugust31, 1992 which
has eliminatedthe need foran effluentmonitoringsystemfor thisoperation.

3.6 Santa Barbara Operations

3.6.1 Effluents

An inventory of effluents and their source characterizations for the SBO facility are contained
in Table 5. Based on the amounts of chemicals used, no air pollution control permits are
required. SBO has two wastewater discharge permits issued by the Goleta Sanitation District;
one for the 130 Robin Hill Road Facility and one for the 820 Francis Botello Road facility.

3.6.2 EffluentMonitoringDesignCriteria

The genera_goals, standards,and criteriaforeffluentmonitoringare stated in Section3.1.2.
SBO has two wastewaterdischargepermits issuedby the Goleta SanitationDistrict. Industrial
wastewaterdischarge Permit No. 111-330is for 130 Robin Hill Road Facilitywhichincludesthe
batch-treated wastewater from a mercuric iodidecrystal process (see Table 5). Industrial
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wastewater discharge Permit No. AII-204 is for the 820 FrancisBotello Road facility which
essentially has no industrial wastewater discharge. These permits establish the action levels,
standards, and criteria for designing the monitoring system for this effluent. A copy of this
permit can be found in Appendix 11.8-B.

3.6.3 Effluent Monitoring System Design

The effluent monitoringsystemat SBO must complywith permit conditionsand address the
general conditionsstated in Section3.1.3. Althoughthere is a limit to the concentrationof
mercurythat can be dischargedte the sanitarysewer, no monitoringrequirementsare
specified in Permit No. 111-330.SBO does collecta sample from each treatment batch from
the mercuriciodide crystalgrowingprocessto be pickedup the Goleta SanitationDistrict
(GSD) and analyzed for mercuryat a GSD selected laboratory.

3.7 Special Technologies Laboratory

3.7.1 Effluents

An inventoryof effluents and their source characterizationsfor the STL facility is contained in
Table 6. STL has one air pollutioncontrolpermit issuedby the County of Santa Barbara,Air
PollutionControldistrictfor a vapordegreaser, and one industrialwastewater dischargepermit
for the STL facility.

3.7.2 Effluent Monitoring Design Criteria

The general goals, standards, and criteria for effluent monitoringare stated in Section3.1.2.
The criteriafor designingeffluentmonitoringsystemsare the conditionsof the permits issued
to STL for regulatedeffluents. Authorityto ConstructPermitNo. 8477 was issued for a small
vapor degreaserwhich includesrequirementsfor monitoringsolventuse rates, recordkeeping
and annual reporting. IndustrialWastewater DischargePermitNo. 11-225was issued for
facilityindustrialwastewater. However,there are no monitoringrequirmentsassociatedwith
thispermit. A copyof these permitscan be found in Appendix11.8-B.

3.7.3 Effluent Monitoring System Design

The effluentmonitoringsystemfor regulatedeffluentsat STL mustcomplywith permit
conditionsand addressthe general conditionsstated in section3.1.3. Presentlythe GSD
analyzes the PC board rinse water at approximatelyannual intervalsand assumes
responsibilityfor compliancemonitoring.Solventuse monitoring,recordkeeping,and annual
reportingfor the regulatedvapor degreaser is managed by the site safety officer.

3.9 Woburn Cathode Ray Tube Operation

3.9.3 Effluent Monitoring System Design

The effluent monitoring system for regulated effluents and at WCO mustcomply with permit
conditions and address the general conditions stated in section 3.1.3. No effluent monitoring
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is required for the trichloroethanedegreaser, but if the annual use increasesor a different
solvent is used, then monitoringmay be required.

The effluentwastewater passes througha limestonechiptank for pH adjustment,and
samples for pH measurementmust be taken before mixingwith any otherstreams.
Wastewatereffluentflow rates are estimatedsemi-annuallyand samplestaken and analyzed
for pH. Reportsof monitoringactivitiesare submittedsemi-annually.

6.0 Quality Assurance and Quality Control

QualityAssurance (QA) is a system for ensuringthat information,data, and resultingdecisions
completedundera specifictask are technicallysound, statisticallyvalid, and properly
documented. Quality Control(QC) comprisesthe controlsimplementedto ensure data quality.

The qualityobjectivesfor the existing effluent monitoringscheme are to demonstrate
complianceand resolve issuesof noncompliancethroughperiodicsampling,emission
calculations,reporting,and correctiveactionsfor regulatedeffluents. Pursuantto: 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 directionprovidedin the DOE/NV document,GUIDANCE FOR
PREPARATION OF OPERATIONAL AREA MONITORING PLANS BY NTS CONTRACTORS,
USERS AND SUPPORT AGENCIES, February29, 1990, the general qualityassurance
proceduresfor data collectionand managementfor monitoringregulatedeffluentsare
describedbelow.

6.1 QUALITY ASSURANCE MANAGEMENT

The design of specific QA procedures for environmentalmonitoringis the responsibilityof the
EnvironmentalCompliance Sectionat LVAO. The Safety Officer at each operationother than
LVAO is responsiblefor the implementationof applicableQA procedures. For LVAOthe
EnvironmentalComplianceSectionis responsiblefor this implementation. The EG&G/EM
Environment,Safety and Health (ES&H) Directorhas the primaryoversightfor the
EnvironmentalComplianceProgramsincludingenvironmentalmonitoringactivitiesfor
EG&G/EM. See Appendix11.8Cfor organizationalstructures.

6.2 DATA MANAGEMENT AND REPORTS

This topic is covered in section 7.0 and 9.0 of this plan

6.3 QA PROGRAM ASSESSMENT

QA program assessment is the responsibilityof 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 qualificationsfor purposesof performingenvironmentalmonitoringactivitiesis
addressedin SOP No. 30-015.A, Qualificationsof ES&H Managementand Prof. Personnel.
Personsinvolvedin environmentalmonitoringactivitiesother than the individualsauthoringthe
proceduresnoted in section3.1.3 of thisplan, mustbe trainedin the applicableenvironmental
monitoringprocedures.

6.5 LABORATORY SERVICES

QA requirementsare specifiedfor ali laboratorycontractspursuantto EG&G/EM, Standard
OperatingProcedureNo. 14-041.A, EstablishingProcurementQualityAssurance.
Furthermore,contractlaboratoriesmust be vendorqualified in accordancewith EG&G/EM
StandardOperatingProcedureNo. 14-072.A, SupplierQualification.

6.6 DATA COLLECTION AND MANAGEMENT

This section includesthe data collectionproceduresto assure the quality goals are achieved.
Environmentaldata collectionactivitiesinclude:

• Sample pointselection
• Sampling method
• Documentationof samples and samplingactivity
• Laboratoryanalyses,practicesand procedures
• Emissioncalculations

The followingquality assuranceproceduresare patternedafter EPA guidance providedin the
"Handbookfor SamplingWater and Wastes."

6.6.1 SAMPLE POINT SELECTION

Unless otherwise specified in the permit conditions,the point at which the most representative
sample of the regulated effluent can be taken shall be selected as the sampling point.

6.6.2 SAMPLING METHOD

6.6.2.1 SAMPLING FREQUENCY

The minimum sampling frequency for regulated effluents will be that specifiedin the effluent
permit conditions.

6.6.2.2 TYPE OF SAMPLE

There are basically two types of samples that can be taken, each with their own listof
variations. They are grab and composite samples.

A grab sample is defined as an individual discretesample collected over a period of time not
exceeding15 minutes, lt can be taken manually,usinga pump, scoop, vacuum,or other
suitabledevice. The collectionof a grab sample is appropriatewhen it is desiredto:
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• Characterizewater qualityat a particulartime
• Provide informationabout minimumand maximumconcentration
• Allow collectionof variablesample volume
• Corroboratecompositesamples
• Meet a requirementof a dischargepermit

A compositesample is defined as a sampleformed by mixingdiscretesamples taken at
periodicpointsin time or a continuousproportionof the flow. The numberof discretesamples
whichmake up the compositedepends uponthe variabilityof pollutantconcentrationand flow.
Types of compositesamplesare:

• Continuous:constantpumpingrate over a periodof time
• Continuousflow proportioned:pumpingrate is proportionalto stream flow
• Periodic:constantsamplevolume, constanttime intervalbetween samples
• Periodic flow proportioned:constantsample volume,time intervalbetween samples

proportionalto stream flow

The sample type selectedmust always be that which is specifiedin the permit. However, if
the permit does not specifythe sampletype, then considerthe followingguidelineswhen
selectingthe sample type. A grab sampleshouldbe usedwhen:

• The stream does not flowcontinuouslysuchas batch dumps
• The water or waste characteristicsare relativelyconstant
• The parametersto be analyzed are likelyto changewith storagesuchas dissolved

gasses, residualchlorine,solublesulfide,oil and grease, microbiologicalparameters,
organics,and Ph

A compositesample shouldbe 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(split or spikedsamples)by the analyticallaboratory. The requiredsamplevolume is a
summationof that requiredfor the analysisof each parameter of interestplusQC analyses.
Samplingshall also be conductedin such a manner as to protectthe integrityof the sample
and preventthe inadvertentintroductionof contaminantsor foreign material.

6.6.2.3 SAMPLE MANAGEMENT

Sample size, containers,handling,preservation,and holdingtimes shallbe consistentwith the
requirementsin 40 Code of Federal Regulations(CFR) Part 136, Test Proceduresfor the
Analysisof Pollutantsfor wastewater effluentmonitoring,unlessotherwise specificallyallowed
by the appropriateregulatoryauthority,and Test Methods For EvaluatingSolidWaste:
Physical/ChemicalMethods,SW 846 for monitoringsolidwastes as defined by the Resource
Conservationand Recovery Act.



6.6.2.4 WASTEWATER SAMPLING EQUIPMENT

When wastewatersamplingequipmentis neededfor compositesamplingit shall be equipped
with a variablespeed peristalticpumpor an ISCO type periodicsampler, capable of taking
compositesamples of volumesnot less than 2.5 galllonsper 24 hoursat remote locations.
The wastewatersamplingequipmentmust be rinsed beforeand after each samplingevent
with uncontaminatedwater. Care must be taken to insurethe samplingequipment Is
compatiblewith the media being sampledand that itdoes not introducecontaminantsinto the
sample.

6.6.2.5 QUALITY CONTROL PROCEDURES FOR SAMPLING

Various types of controlchecksshouldbe randomly used to verify the sample collectionand
handlingprocesshas not affectedthe qualityof the samplesand validate the analytical
laboratory'spracticesanclprocedures.

The two typesof Quality Controlblanksthat can be periodicallyutilizedare: trip blanks and
equipmentblanks. A tripblank is used to estimate sample contaminationfrom the container
and preservativeduringtransportand storageof the sample. A cleaned sample containeris
filledwith uncontaminatedwater; any preservativeused in the sample is added to the blank in
the same proportionsas the real sample ; the blank is then stored,shipped, and analyzed
with its group of samples. This blankis more usefulwhen samples are not analyzed for
severaldays or weeks because leachingof the materialfrom the containercan become
significant. Contaminantsfound inthe tripblankscould be attributedto: (1) interaction
between the sample and container;(2) contaminatedrinsewater; (3) handlingproceduresthat
alter the sample analysis resultsor; (4) laboratorypractices.

Equipmentblanksare used to estimate incidentalor accidentalcontaminationof a sample
duringsample collection. To ensurethat the non-dedicatedsamplingdevice has been
effectivelycleaned (in the laboratoryor field), the device mustbe triple rinsedwith deionized
water. The final rinsewater is collectedin an appropriatecontainerand shippedwith the
sample to the laboratoryfor analysis. Proper sample preservationand holdingtimes mustbe
observed.

Split samples can be used to validatethe laboratory'sanalyticaldata. The originalsample is
split intotwo samples usingidenticalcontainersand preservativesand shouldbe shipped
togetherto the laboratory underdifferentidentificationnumbersor to a differentlaboratory.

6.6.3 DOCUMENTATION OF SAMPLES AND SAMPLING ACTIVITY

6.6.3.1 SAMPLE CONTAINER LABELS

To adequatelyidentifythe sample, a samplecontainerlabels shallbe filled out with indelible
ink and includethe followinginformation:

® Name of sample point
• Date and time of collection
• Preserva'dveused
• Unique sample identificationnumber
• Analysisrequested
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6.6.3.2 SAMPLE CONTAINER SEALS

Whenevermonitoringis being conductedto resolvediscrepancies,issuesof noncompliance,
or gather evidence for pendinglitigation,samplecontainersealsmust be used inconjunction
with a chainof custodyrecord. Samples mustbe sealed immediatelyafter collection.
Gummed paper seals aseacceptable,as long as they onlycome into contactwith the sample
containerand not the sample. Seals must be attachedin such a way that they must be
brokenin order to open the samplecontainer. The seal must includethe following
information,recordedwith indelibleink:

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

6.6.3.3 SAMPLE LOGS

A sample logshall be kept and includethe followingsamplinginformationand recorded in
indelibleink:

• Unique sample identificationnumber
• Date and time of sample (on and off times)
• Descriptionof the sample (includename, locationand sample type) and methodof

sampling(grab or composite)
• Type of sample preservationused and holdingtimes
• Name of the laboratorydoing the analysis,the parametersof interest,and the analytical

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

These recordsmust be kept in a bound,paginatednotebook. Errorsmade in entering
informationmust not be erased or blotted out, but correctedby drawinga singleline through
the error and recordingthe correct information. Initializeand date the correction.

6.6.3.4 CHAIN OF CUSTODY RECORD AND PROCEDURES

Chain of custodyprocedures and recordsshall notbe requiredfor routineeffluentmonitoring
activities for permitcompliance. Chainof custodyproceduresand recordsshall be usedwhen
effluentmonitoringactivitiesare conductedto resolvediscrepancies,issuesof noncompliance,
or gatherevidence for pendinglitigation. This processis designedto establishthe
documentationnecessary to trace sample possessionfrom the time of collectionthroughthe
laboratoryanalysis. When transferringthe possessionof the samples, the transferee shall
signand recordthe date and time on the chainof custodyrecord. Custodialtransfersshould
accountfor each individualsample, althoughsamplesmay be transferredas a group. Every
personwho takes custody of a sample shall fill in the appropriatesectionof the Chain of
CustodyRecord. As few custodiansas possibleshouldbe in the chainof possession.
Laboratorypersonnelare responsiblefor the care and custodyof the sample once it is
receivedby them. They shouldbe prepared to testifythat the samplewas in theirpossession,
in view, or securedin the laboratoryat ali times from the momentitwas received from the
custodianuntil time the analysesare completed. A sample is in someone'scustodyif it is in a
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person'sactual physicalpossession,or first in a person'sphysicalpossessionthen kept within
that person's view, or lockedup, or kept in a secured area restrictedto authorizedpersonnel.

The field custodianis responsiblefor properpackagingand deliveringsamples to the
appropriate personnelfor shipmentto the analyticallaboratory. This responsibilityIncludes
completingthe appropriateportionof the Chainof CustodyRecord and signingit.

Ali packagesshippedto the analyticallaboratoryshall be accompaniedby the Chain of
Custody Recordand other pertinentforms. A copyof each form shouldbe retainedby the
facility of odgin.

Mailed packages shallbe registeredwithreturnreceiptrequested. If packages are sent by
commoncarder, receiptsmustbe retainedas part of the permanentchain-of-custody
documentation. Proceduresshall be developedto ensurethe above documentation
requirementsare Implemented.

Samples to be shippedmust be packedto preventbreakage and the package sealed or
locked,so that any evidence of tamperingmay be readilydetected. Proceduresshall be
developed to ensure the samplesare packaged and shippedaccordingly.

6.6.4 LABORATORY PRACTICE, ANALYSIS AND CERTIFICATION

6.6.4.1 LABORATORY PRACTICE

Upon receivingthe sample,the laboratory shouldverifythe integrityof the sample. The
sample shouldbe inspectedto see that:

• The sample is clearlymarked and dated
• The samplewas collectedin an appropriatecontainer
• The sample is properlypreserved
• There is sufficientsamplevolumeto perform ali of the required analyses
• The sample is receivedin goodconditionand the custodyseal (if used) is intact
• Chain of Custody Recordsmatch the numberand descriptionof samples
• Samples are analyzed withinthe proper holdingtimes
• Samples requiringrefrigerationare storedappropriatelyuntil the analysisis performed

6.6.4.2 ANALYTICAL PROCEDURES

Any laboratoryperforminganalysis of compliancesamples mustfollowapprovedEPA
analytical proceduresas specifiedin the references notedat the end of this plan, or unless
otherwise allowed by the regulatoryagency requiringthe analysis.

6.6.4.3 LABORATORY CERTIFICATION AND Q/VOC PROGRAMS

Contract laboratoriesperforming complianceanalysesshall be appropriatelycertifiedby the
state of residenceor otherwise approvedby the regulatoryagency requiringthe analysis, lt
must also have a QA/QC programin place that is acceptable to the state or agency issuing
the certification. Each laboratorymust ensurethe followingactionsare completed:

• Calibrationof laboratory instrumentsto withinacceptable limitsaccordingto EPA or
manufacturer'sspecificationsbefore, after, and duringuse. Reference standardsmust be
used when necessary. Recordsof calibrationsmustbe available
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• Periodicinspection,maintenance,andservicing(as necessary)of ali laboratory
instrumentsand equipment

• The use of referencestandardsand qualitycontrolsamples(e.g., checks, spikes,
laboratoryblanks,duplicates,or splits),as necessary,to determine the accuracyand
precisionof procedures,instruments,and operators

• The use of adequate statisticalprocedures(e.g., qualitycontrolcharts) to monitor
precisionand accuracyof the data and to establishacceptable limits

• A continuousreview of resultsto identifye, correctproblemswithinthe measurement
system (e.g., instrumentationproblems,ina_Jequateoperatortraining,inaccurate
measurementmethodologies)

• Documentationof the performanceof systemsand operations

• Regularparticipationin external laboratoryevaluationsto determinethe accuracyand
overall performanceof the laboratory. This shouldincludeperformance evaluation,inter-
laboratory comparisonstudies,and formal fieldunit/laboratoryevaluationsand 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. Allowableemissionfactors are those derivedfrom MaterialSafety Data
Sheets, manufacturerfactorsfor processequipmentand efficiencyratingsof air pollution
controlequipment,EPA emissionfactorsand emissionfactorsprovidedby the regulatory
authority.

6.7 DISCREPANCIES AND CORRECTIVE ACTION

The analyticallaboratory performinganalyseson samplestaken forcompliance monitoring
shallbe responsiblefor resolvingitsown discrepanciesand takingcorrective action when
predeterminedlimitsfor data analyticaldata acceptabilityare exceeded.

Each operation shall be responsiblefor resolvingits own discrepanciesand taking corrective
action as a resultof environmentalappraisals,QA audits, or quality controlchecks.
Proceduresfor addressingdiscrepanciesshall be includedin the requiredeffluentmonitoring
procedures(see section 3.1.3 of thisplan).

6.8 INDEPENDENT DATA VERIFICATION

Guidance on independentdata verificationwill be providedby DOE/HQ.
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1°0 Introduction

1.1 GroundwaterProtectionManagementPlan

The present version of the Groundwater Monitoring Plan (GMP) was written specificallyto
addresspossiblefuturegroundwatermonitoringactivitiesat the NTS after completionof a
Remedial Investigation/FeasibilityStudyfor undergroundnucleartestingsites. As such, it
does not meet the completerequirementsfor a GMP as specifiedby DOE Order 5400.1. The
1993 revisedGMP willcomplywiththe Order and will includeinformationon three major
groundwaterprogramsat the NTS, GroundwaterCharacterization,GroundwaterMonitoring
and GroundwaterProtection. A briefdescriptionof these programsis presentedbelow.

Groundwatercharacterizationactivitiesare performedin severaldifferentareas including,
EnvironmentalRestoration(ER), Area 5 RadioactiveWaste Management Site
Characterization,andthe Hydrology/RadionuclideMigrationProgram(HRMP). Groundwater
characterizationactivitiesinthe ER programare performed in compliancewith CERCLA which
requirescharacterizationof potentialcontaminationsourcesand transportof those
contaminantsby groundwaterfordeterminationof riskto humanhealth and the environment.
To satisfythese requirements,drillingof approximately100 new wells and refurbishingof
other existingwells is in progress. Groundwaterand unsaturated-zonecharacterization
activitiesare being performedat the Area 5 RadioactiveWaste ManagementSite to complete
a RCRA Part B permitapplication. The HRMP is focusedon the specificneedsof the present
and futureweapons testingprogramwithprogramactivitiesincluding,long-rangehydrologic
studiesand shot specificstudies.

Groundwater monitoringis conductedat the NTS bothfor compliancewith environmentallaws
and DOE orders and for managementof water resources. Groundwater monitoringactivities
for environmentallaw and regulationcomplianceinclude,samplingof water-supplywells for
Safe DrinkingWater Act constituents,well installationand groundwatersamplingto complete
the RCRA Part B permitapplicationfor the Area 5 site, and samplingof non-routineeffluents
for RCRA-regulatedcontaminants. CERCLA drivenactivitiesare being conductedin
anticipationof listingof the NTS on the National PrioritiesListdefined in the NationalOil and
Hazardous SubstancesContingencyPlan. These CERCLA activities,which may include
groundwatermonitoring,are outlinedinSectionIII of the EnvironmentalMonitoringPlan.
Groundwatermonitoringis also conductedfor water-resourcemanagementandgroundwater
stewardship. The Long-Term HydrologicalMonitoringProgramhas been in operationsince
the 1960's and consistsof routine samplingof wellson and aroundthe NTS. Samples are
analyzed for tritiumand gamma activity. The analytical resultsare publishedannually inthe
DOE/NV Annual Site EnvironmentalReport. The HRMP monitorswater levels in wells on and
aroundthe NTS to producecurrent groundwaterelevationmaps and update groundwaterflow
models. The HRMP also monitorswater-resourceusage, conductscontaminantsource
characterizationand migrationstudies,and monitorsnucleardevice emplacement-holefluid
levels and tritiumactivity.

Groundwaterprotectionactivitiesinclude,evaluatingdevice emplacement-holelocationsfor
potentialimpactson groundwater,establishingenvironmentalregulatorycompliance of
surface facilities,and incorporatin.qwaste minimizationand pollutionpreventionawareness
intodaily activities. NTS-SOP-5417 defines five criteriafor protectionof groundwaterduring
the citingof undergroundnucleartests. Before an emplacementhole is drilledor an
emplacementdrift is mined, compliancewith the criteriamust be demonstratedby the
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sponsoringuser and verified by a DOE review. Several environmentalregulatorycompliance
programsincluding,Clean Water Act dischargepermitting;Safe DrinkingWater Act
monitoringof water-supplywells, and implementingof a Wellhead ProtectionProgram;RCRA
permittingof new waste managementactivates,operationsof existingwaste management
facilities,and closureof otherwaste managementfacilities;and, CERCLA characterization
and remediationactivitiesexistto providegroundwaterprotectionfrom surface activities.
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2.0 Meteorological Monitoring

2.3 NationalWeather ServiceSystems

2.3.2 Satellite Weather Information System

WSNSO operates three SWIS systems. One is located in the main forecast office in the Las
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 Las Vegas and at DRA are usedfor routinedaily
operationsand are monitored24 hoursdaily. The system at CP-1 is usedto supportnuclear
test operations.
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