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1.0 INTRODUCTION 

No facility for the permanent disposal of high-level radioactive waste 

currently exists in the United States. The site characterization, construc

tion, and operation of such a facility has the potential to affect the 

ambient air quality in the area or, as a result of an operational mishap, to 

expose workers or members of the public to radiation in excess of natural 

background levels. To effectively evaluate such potential impacts, baseline 

data on local air quality and the dynamics of the local meteorological 

conditions must be collected.  

The U.S. Department of Energy (DOE) established the Yucca Mountain 

Project (Project) to evaluate a potential site for a high-level radioactive 

waste repository. The proposed repository site is located on and adjacent to 

the southwest corner of the Nevada Test Site (NTS), approximately 26 km (16 

miles) north of the community of Amargosa Valley, Nevada. This document 

presents the Meteorological Monitoring Plan (NNP) for supporting that 

investigation. The meteorological monitoring equipment for this program will 

be owned by the DOE and operated by Science Applications International 

Corporation (SAIC) under a Technical and Management Support Services (T&MSS) 

contract with the DOE.  

Three regulatory agencies have'established rules and regulations 

governing the repository approval process; these rules and regulations may 

affect the data collection and evaluation activities at Yucca Mountain. The 

State of Nevada Department of Environmental Protection (NDEP) grants permits 

for construction and operation of any facility within the State in accordance
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with the provisions of the Nevada Administrative Code, Chapter 445. The NDEP 

is responsible for ensuring that the nonradiological air quality impacts from 

any activity do not exceed specified limits. The U.S. Environmental 

Protection Agency (EPA)-develops and sets the ambient air quality standards 

used in evaluating a project's impacts. The EPA also reviews state programs, 

such as those administered by the NDEP, to ensure that adequate and 

enforceable steps are being taken to maintain acceptable ambient air quality 

within a state. Further, the EPA has established the Prevention of 

Significant Deterioration (PSD) program (40 CFR 52.21, 52 FR 24736, July 1, 

1987, 52 FR 27286, July 20, 1987), which is designed to protect those areas 

of the country where air quality is better than the national standards. The 

EPA, however, has delegated the authority for administering the PSD program 

to the NDEP.  

The EPA has also proposed standards governing the release of radioactive 

materials into the environment from high-level radioactive waste reposi

tories (40 CFR Part 191), but sections of the regulations have been remanded 

(see Section 1.2.2.1). The U.S. Nuclear Regulatory Commission (NRC) has pri

mary responsibility for implementing and enforcing the EPA standards and for 

ensuring that projects with the potential for radiological impacts are 

designed properly and operated safely. The NRC has also established stan

dards for worker and public exposure to radiological hazards, and is 

responsible for granting construction authority and operating or possessing 

licenses for high-level radioactive waste repositories.  

Each of these agencies has promulgated regulations or guidelines 

outlining the meteorological data required to conduct certain environmental
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analyses, but none are specific to deep geologic repositories. The NRC 

regulations (10 CFR Part 60), under which a construction authorization and 

license for the repository would be issued, have been approved, but do not 

outline the scope and nature of the environmental analyses required to 

support those decisions. In lieu of specific guidelines concerning 

meteorological monitoring requirements, the Yucca Mountain monitoring program 

is based on an understanding of the following types of information: data and 

analyses required by the NRC for licensing other nuclear facilities 

(reactors, reprocessing plants, spent fuel storage facilities), and EPA's PSD 

monitoring requirements (40 CFR 52.21, 52 FR 24714, July 1, 1987). The 

collected data will be used in addressing the potential for degrading the air 

quality in the vicinity ofthe repository and in assessing how effectively 

routine operational and accidental radiological releases from the repository 

would be dispersed. The agency regulations and how they affect the 

meteorological monitoring requirements for this program are discussed in 

Section 1.2 of this MMP.  

The Yucca Mountain monitoring network consists of four 10-meter (33-ft) 

towers and one 60-meter (197-ft) tower, each instrumented to collect data on 

wind speed, wind direction, standard deviation of horizontal wind direction 

(sigma theta), ambient temperature, atmospheric moisture, precipitation, and 

barometric pressure. In addition, the 60-meter (197-ft) tower includes 

instrumentation to measure net radiation (solar and terrestrial), atmospheric 

turbulence, and other meteorological parameters that will be discussed later 

in this bW . The monitoring stations were installed and fully operationalat 

the end of November 1985. SAIC was responsible for network design, equipment 

selection, and is responsible for operation of the network. The following 

1-3
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sections of this MMP provide a general description of the Yucca Mountain 

Project, the monitoring program, and the practices that are employed to 

ensure the validity of the collected data.  

1.1 REPOSITORY DESCRIPTION 

The facility for which this monitoring plan was developed is a deep 

geologic repository for the receipt, handling, and permanent safe isolation 

of high-level radioactive waste. In accordance with the Nuclear Wasti Policy 

Act of 1982 (Public Law 97-425), nine sites throughout the United States in 

various geologic media were evaluated for this purpose. Five of these sites 

were recomnmended for further study by the Secretary of the DOE, three were 

selected by the President of the United States for site characterization, and 

one, the Yucca Mountain site, was designated by the Nuclear Waste Policy 

Amendments Act of 1987 (Public Law 100-203) for site characterization. Site 

characterization will consist of excavating two exploratory shafts and 

conducting tests and experiments (e.g., borehole drilling, trenching) 

designed to provide additional data on the capability of the site to 

permanently isolate and contain stored wastes. Only conceptual Project 

design information is presently available, however, and specifics on both the 

exploratory shaft configuration and repository operation or configuration may 

change as development proceeds.  

The exploratory shafts will be an important aspect of the site 

evaluation process because they will be used to conduct extensive testing to 

determine the suitability of the site for development as a repository.
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Exploratory shaft activities will not necessarily lead to repository 

construction, although current plans include incorporating the exploratory 

shafts as components of the repository, if the site is selected for that 

purpose. The meteorological monitoring program at Yucca Mountain is of 

sufficient scope to provide information in support of site characterization 

and repository development.  

1.1.1 GENERAL PROJECT DESCRIPTION 

As currently envisioned, the repository at Yucca Mountain would consist 

of an interconnected series of shafts and ramps leading to a disposal horizon 

located 366 meters (1,201 ft) below the surface, approximately under the 

ridge of Yucca Mountain. Geologically, this horizon is the Topopah Springs 

Member of the Paintbrush Tuff Formation. Two preliminary repository designs 

are being considered for development in this disposal horizon: one requiring 

vertical waste emplacement and one requiring horizontal waste emplacement.  

For vertical waste emplacement, tunnels (drifts) would be excavated using 

conventional room-and-pillar mining techniques. Single waste canisters would 

then be placed in vertical boreholes in the floor of the drift. For 

horizontal waste emplacement, several waste canisters would be placed in long 

horizontal boreholes involving fewer drifts. These emplacement methods are 

depicted graphically in Figure 1.1-1. Either emplacement method would 

provide permanent storage of up to 70,000 metric tons (MT) (77,000 tons) of 

heavy metal, or a quantity of solidified high-level radioactive waste 

resulting from the reprocessing of such a quantity of spent fuel.

1-5
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Surface support facilities would include administrative, service, mine 

.support, ventilation, and waste handling and receiving buildings. These 

facilities would be located along the eastern edge of Yucca Mountain and 

occupy approximately 30 ha (74 acres).  

Access to the repository would require construction of an all-weather 

highway and a rail line. Highway construction would begin from a point along 

U.S. Highway 95 near the community of Amargosa Valley. The new rail line 

would originate from any of three regional carriers. Construction of the 

rail spur is scheduled to begin in 1998.  

1.1.2 POTENTIAL EMISSION SOURCES 

Emissions from repository operations (including construction) that could 

affect the environment will result from a variety of activities. Site prepa

ration, shaft/drift excavation, movement of mined rock to storage piles, wind 

erosion of exposed surfaces, concrete preparation, and travel over unpaved 

roads would be the primary sources of particulate emissions associated with 

repository development. Gaseous emissions from fossil fuel combustion (NO., 

SO2 , CO, hydrocarbons) would be generated by construction equipment both at 

the surface and underground, by backup/emergency generators, by commuter
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traffic, and by waste delivery vehicles such as trucks and trains. However, 

because of the number of potential sources of particulate emissions and the 

fact that many of the gaseous pollutant sources are exempt from permit re

quirements, particulate emissions are considered to have a greater potential 

to create ambient air quality impacts than do gaseous emissions. Specific 

types of emission sources are discussed below.  

The drill/blast debris (muck) removal process used in excavating shafts, 

ramps, and emplacement drifts is a potentially significant source of 

particulate emissions. Two entry configurations would be used in the 

repository: a vertical shaft with conventional head frame/hoist facilities 

for personnel and materials, and sloped ramps for waste transport and muck 

removal. Mined debris would be delivered to the muck ramp using low-profile 

load/haul/dump (LHD) units and belt conveyers and would be conveyed directly 

to the rock stockpile on the surface as depicted in Figure 1.1-2. At the 

stockpile, the muck would be spread and compacted by a front-end loader or 

bulldozer. There are a number of points throughout the muck handling process 

that could be sources of particulate emissions.  

The muck handling process is expected to continue throughout the

operational life of the repository in production-line fashion. A vertical 

waste emplacement scenario is illustrated in Figure 1.1-3. For this 

scenario, approximately 9,100 MT (10,000 tons) of muck per day would be 

processed through the muck handling system. A total of nearly 23 million 

MT (25 million tons) of muck would be handled over the life of the reposi

tory. Conversely, horizontal emplacement would require processing only

1-8
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1,360 MT (1,500 tons)-of muck per day and would generate a total of 3.6 

million MT (4 million tons) of mined material over the life of the 

repository.  

Air vented from the repository would be divided between two separate 

systems: one for the mine development area and the other for the waste 

emplacement area. The mine development area ventilation system would be used 

to vent the exhaust from fuel-burning equipment operating underground and the 

dust associated with excavation of the drifts to the atmosphere. The 

personnel and materials shaft would serve as the intake to the mine 

development area ventilation system and the tuff ramp would be the exhaust.  

The waste emplacement area ventilation system would be used in venting 

the exhaust from fuel-burning equipment operating underground to the 

atmosphere and would provide air needed in cooling the drifts after waste 

emplacement had occurred. The exploratory shafts and the waste ramp would 

serve as the intakes to the emplacement area system, and a separate shaft 

would be excavated for use as the waste emplacement area exhaust. Air vented 

through this exhaust shaft would normally not be filtered, but would be 

monitored continuously for radioactivity. If radioactivity were measured, 

the air would be routed through a train of filters, some of which would be 

classified as high efficiency particulate absolute (HEPA) filters. These 

filters are capable of removing from an air stream at least 99.97 percent of 

particulate matter as small as 0.3 microns in diameter.  

As a precaution against radioactivity reaching the mine development 

area, the mine development area ventilation system would be maintained at
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positive pressure and the emplacement area would be maintained at a negative 

pressure. By maintaining this pressure differential, any leakage occurring 

between the ventilation systems would occur from the mine development area to 

the waste emplacement area. The entire ventilation system is designed to 

ensure that radioactive material is not vented to the atmosphere.  

Another potential source of particulate emissions would be the muck pile 

on the surface. During the operational phase of the repository, addition to 

the muck piles would be continuous and would always provide a "fresh, surface 

exposed to wind erosion. Intermittent watering would be used for dust 

control. Once the repository capacity had been reached, however, mining 

would cease and the pile would become stabilized.  

Current repository plans indicate that backfilling the emplacement ) 
drifts will not be necessary. However, access and ventilation shafts and/or 

ramps may be backfilled during closure. If necessary, these backfilling 

operations would generate particulate emissions by disturbing the muck pile.  

1.2 METEOROLOGICAL MONITORING REQUIREMENTS 

Several aspects of repository development, permitting, and licensing 

require the collection and application of onsite meteorological data.  

However, specific regulations and guidelines that outline the length and 

extent of meteorological data required for a geologic repository have not yet 

been promulgated. The following sections examine the Federal and State of

1-12



Rev. 1

Nevada regulations that were used as guidance in planning the meteorological 

monitoring program for Yucca Mountain.  

1.2.1 EVALUATING AIR QUALITY IMPACTS 

1.2.1.1 EPA Requirements 

The EPA's PSD program (40 CFR 52.21, 52 FR 24714, July 1, 1987) was 

established to fulfill the Clean Air Act requirements to protect the ambient 

air quality in areas of the 'country where the existing air quality is better 

than the national standards. As part of the State Implementation Plan (SIP) 

process (40 CFR Part 51), each state is required to emplace a state-admini

stered PSD program that is at least as stringent as the EPA program. The EPA 

reviews each SIP individually and, after resolving any outstanding issues, 

approves the SIP and delegates PSD authority to the state. Several states, 

including Nevada, have chosen to adopt the EPA PSD program without substan

tial deviations and have been successful in receiving EPA authority to ad

minister PSD in their respective jurisdictions.  

For the Yucca Mountain Project, PSD requirements may apply because the 

Project is in an area designated as Class II. The Class II designation 

indicates that _he ambient air quality in the area is better than the 

national standards. The State of Nevada, however, considers the area 

unclassifiable because there are no monitoring data to support the Class II 

designation. Although this initial PSD applicability criterion is satisfied, 

the amount of pollutant emissions from the Project for each pollutant regu-
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lated under the Clean Air Act must also be considered. Project emissions 

must be compared to PSD threshold values to determine if the PSD regulations 

actually apply. Because the repository is not one of the 28 specific source 

types that must comply with the PSD regulations, the PSD applicability thres

hold emission level is 250 tons/year. The repository is also not one of the 

30 currently-listed source types that must include fugitive emissions in the 

threshold comparison. The Project, therefore, only needs to consider 

nonfugitive air pollutant emissions in determining PSD applicability. The 

Yucca Mountain Environmental Assessment (DOE, 1986a) indicated that 

nonfugitive emissions from either site characterization or repository 

operation would bebelow the PSD threshold value and that PSD requirements 

would not apply.  

There are many factors that could change prior to the repository 

permitting stage and possibly affect the determination of PSD applicability 

for the Yucca Mountain site. For example, a refined repository design may 

change the operational characteristics, thereby increasing air pollutant 

discharges. The EPA could undertake further rule-making that includes deep 

geologic repositories on the list of *major stationary sources," which have a 

PSD applicability threshold of less than 250 tons/year. The EPA could also 

include deep geologic repositories on the list of source categories that must 

include fugitive emissions in determining PSD applicability. It was prudent, 

therefore, to consider PSD monitoring requirements and guidelines in 

developing this MMP. Considering PSD requirements ensured that the collected 

meteorological data would be of sufficient quality and duration to support 

the ambient air quality analyses required for a PSD review.
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1.2.1.2 State of Nevada Reauirements 

The Nevada Air Quality Regulations (NAQRs) (Nevada Administrative Code, 

Chapter 445) specify that a registration certificate must be obtained prior 

to construction for each new source of air pollutants within the State, 

unless the source meets certain exemption criteria. The exemptions are based 

on Othresholdw values of surface disturbance (20 acres per project), process 

rate (50 pounds per hour), or other factors. The most recent engineering 

design data for the Project indicate that site characterization (land 

disturbance, batch process plant, etc.) and the repository (land disturbance, 

batch process plant, etc.) would not be exempted on the basis of these 

threshold values. Therefore, the NAQR requirements for registration certifi

cates and subsequent operating permits will apply to these activities. The 

application for a registration certificate may require an analysis of the 

potential air quality impacts of the Project. The scope of the meteoro

logical monitoring required to support the impact analysis is determined by 

the NDEP on a case-by-case basis, but the EPA PSD monitoring guidelines (EPA, 

1987) are typically the basis for the monitoring program.  

Any air quality dispersion modeling performed in support of the permit 

application, which may be required under the NAQRs, must also comply with the 

EPA Guideline on Air Quality Models (EPA, 1986). This guideline establishes 

criteria for meteorological data used in dispersion modeling in terms of the 

proximity of a monitoring site to a project area, the complexity of the 

terrain, the exposure of the monitoring site, and the duration of monitoring.  

At Yucca Mountain, the complex terrain features make the nearest historical 

regional data from Yucca Flat (discussed in Section 2.3) unacceptable for
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detailed modeling purposes. In such cases, the EPA modeling guideline calls 

for a period of record of onsite meteorological data that is sufficient to 

observe worst-case meteorological conditions and that can provide a 

representative spectrum of site-specific atmospheric dispersion 

characteristics.  

1.2.2 EVALUATING RADIOLOGICAL IMPACTS 

Both the EPA and NRC have established rules and regulations governing 

the operation of facilities that store, process, handle, or otherwise use 

radioactive material. The role of the EPA is to provide guidance and 

direction to other Federal agencies in developing and setting standards.  

These other agencies must then require their facilities to operate in 

compliance with the standards. These standards and regulations are discussed 

briefly in the sections that follow.  

1.2.2.1 EPA Requirements 

The EPA has promulgated regulations (40 CFR Part 191') that were 

developed specifically for facilities like those envisioned at Yucca 

Mountain.  

*A decision on July 17, 1987 by the U.S. Court of Appeals for the First 
Circuit has vacated and remanded to the EPA for further proceedings, the 
postclosure standards (Subpart B) of 40 CFR Part 191.
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However, neither these regulations nor the existing regulations concerning 

other nuclear facilities (40 CFR Part 190), provide specific guidance on the 

type of meteorological monitoring program needed in assessing compliance with 

the radiological exposure standards.  

1.2.2.2 NRC Requirements and Guidance 

The NRC has established regulations and guidelines concerning facilities 

that have the potential to release radioactivity into the environment: These 

regulations and guidelines establish what permits and licenses are required, 

the format and content of applications for permits and licenses, and allow

able doses of radiation to both workers and members of the general public in 

the vicinity of NRC-licensed facilities. The primary NRC regulatory guide

line which deals specifically with meteorological monitoring programs is 

Regulatory Guide 1.23 (NRC, 1980). The NRC has indicated that a revision to 

Regulatory Guide 1.23 is pending (NRC, 1986), but has not yet issued such a 

revision. Regulatory Guide 1.23 is not repository-specific but it is useful 

in defining the scope of the Yucca Mountain monitoring program. Sections C.2 

(Siting of Meteorological Instruments), C.3 (Data Recorders), C.4 (System 

Accuracy), C.5 (Instrument Maintenance, Servicing Schedules, and Data 

Availability), and C.6 (Data Reduction and Compilation) of Regulatory Guide 

1.23 were evaluated for guidance in developing the monitoring network 

described in this MNP. Other NRC documents which do not bear directly on the 

details of a monitoring program, but do specify the required use of the data 

from such a program, were also reviewed and are discussed below.  
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10 CFR Part 20 (Standards for Protection Against Radiation) outlines 

permissible radiation doses, allowable radiation levels, and precautionary 

steps to be taken in the event of a release. Disposal procedures, 

documentation requirements, and enforcement responsibilities associated with 

nuclear facilities are also outlined in the regulation. However, 10 CFR Part 

20 does not specifically address the scope or nature of meteorological 

monitoring to be performed, or how to use meteorological data in fulfilling 

the requirements of the regulation.  

10 CFR Part 51 (Licensing and Regulatory Policy and Procedures for 

Environmental Protection) sets forth the policy and procedures to be followed 

by the NRC in complying with the mandate of the National Environmental Policy 

Act of 1969 (NEPA). Section 51.5(a)(11) specifically lists 'issuance of a 

construction authorization for a geologic repository' as an action that 

requires the preparation of an Environmental Impact Statement (EIS). Section 

51.20(a) further specifies that an applicant for any facility covered by 

Section 51.5(a) must submit with the application a separate document entitled 

"Applicant's Environmental Report - Construction Permit Stage.' This 

Environmental Report (ER) must include 'a discussion of the status of 

compliance of the facility with applicable environmental quality standards 

and requirements which have been imposed by Federal, State, regional, and 

local agencies having responsibility for environmental protection' (Section 

51.20(c)). The ER and the analysis of existing conditions and potential 

environmental consequences for an EIS dictate the need for a representative 

meteorological data base on which to base an air quality assessment.  

However, neither NEPA nor 10 CFR Part 51 provide any details regarding the 

implementation of a meteorological program to satisfy these requirements.
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10 CFR Part 60 (Disposal of High-Level Radioactive Wastes in Geologic 

Repositories Licensing Procedures) and NRC Regulatory Guide 4.17, Standard 

Format and Content of Site Characterization Reports for High-Level Waste 

Geologic Repositories (NRC, 1982a), both specify that meteorological 

conditions must be addressed. However, neither document provides specific 

guidance on what parameters are to be monitored or the period of record 

needed in addressing meteorological conditions.  

Other NRC documents provide guidance on the use of onsite meteorological 

data to analyze potential radiological and nonradiological air quality 

impacts from the construction and operation of nuclear facilities. These 

analyses are submitted in a Safety Analysis Report (SAR) and an EIS as part 

of the license application. In lieu of repository-specific regulations for 

SARs and ERs, similar NRC regulations for near-surface nuclear waste disposal 

sites and for nuclear power stations were evaluated for data needs that may 

be applicable to a geologic repository.  

NRC Regulatory Guide 4.18, Standard Format and Content of Environmental 

Reports for Near-Surface Disposal of Radioactive Waste (NRC, 1983), recom

mends a minimum of one year of onsite meteorological data for wdetermining a 

water budget for the disposal site, analyzing the airborne pathway, and 

determining the frequency, probability, and potential consequences of severe 

meteorological phenomena.0 The onsite data can then be compared with 

historical records from nearby recording stations to assess whether the 

one-year period of record is representative of typical conditions. Longer 

periods of onsite data may be desirable if representative regional data are 

not available.  
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NRC Regulatory Guide 4.2, Preparation of Environmental Reports for 

Nuclear Power Stations (NRC, 1976), specifies that at least one year of 

onsite meteorological data be provided for a construction permit application, 

and preferably three or more whole years of onsite data be provided for an 

operating license application. The guide also outlines the parameters to be 

monitored. The meteorological record must be sufficient to characterize any 

terrain influences that might affect atmospheric dispersion at the site.  

These data are used in dispersion models to calculate potential air quality 

impacts from the Project.  

NRC Regulatory Guide 1.70, Standard Format and Content of Safety 

Analysis Reports for Nuclear Power Plants (NRC, 1978), provides guidance on 

the meteorological data needed to support calculation (modeling) of potential 

radiological impacts. At least one year of onsite data is suggested as 

appropriate for the submission of the preliminary SAR, and three or more 

whole years of data are recommended for the final SAR. Again, the intent is 

to ensure that the meteorological record is sufficient to characterize any 

terrain influences and limiting conditions that might affect the transport 

and dispersion of atmospheric releases from the facility.  

1.2.3 EVALUATING METEOROLOGICAL CONDITIONS FOR PRECLOSURE GUIDELINES 

The Nuclear Waste Policy Act of 1982 (the NWPA), as amended by the 

Nuclear Waste Policy Amendments Act of 1987, requires a detailed statement of 

the basis for nominating a site for development as a deep geologic 

repository. As directed by Section 112 of the NWPA (as amended), the DOE
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developed general guidelines (10 CFR Part 960) that are to be used in the 

site selection process for the first repository. These siting guidelines are 

divided into implementation guidelines, postclosure guidelines, and 

preclosure guidelines. The implementation guidelines are not directly used 

in the evaluation of a site; their purpose is to specify how the postclosure 

and preclosure guidelines are to be applied in site screening and selection.  

The postclosure guidelines govern the siting considerations that deal with 

the long-term behavior of a repository; that is, its behavior after waste 

emplacement and repository closure. The preclosure guidelines govern the 

siting considerations that deal with the operation of the repository before 

it is closed. These preclosure guidelines reflect the considerations 

important in protecting workers and members of the general public from 

exposure to radiation during repository operations.  

An evaluation of site meteorological conditions is required by one of 

the preclosure technical guidelines (10 CFR 960.5-2-3). The qualifying 

condition for this guideline is stated as follows: 

The site shall be located such that expected meteorological conditions 
during repository operation and closure will not be likely to lead to 
radionuclide releases to an unrestricted area greater than those 
allowable under the requirements specified in 10 CFR 960.5-1(a)(1).  

While the available historical data were used to make an initial evaluation 

against this guideline, it is necessary to collect representative onsite 

meteorological data to fully evaluate whether the qualifying condition is 

satisfied. Accordingly, the meteorological monitoring program described in
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this MMP was also structured to provide the data base necessary to charac

terize the Yucca Mountain site for evaluation against the meteorology 

guideline.
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2.0 SOURCE ENVIRONMENT DESCRIPTION 

2.1 TOPOGRAPHY, VEGETATION, AND LAND USE 

The proposed repository is located in an area of southwestern Nevada 

that is approximately 26 km (16 mi) north of the community of Amargosa Valley 

(formerly Lathrop Wells), Nevada. The meteorological monitoring sites are 

located exclusively within lands controlled by the Federal government. The 

land parcel that is under consideration includes the proposed exploratory 

shaft facilities, the geologic repository, the repository surface opeiations 

area, and all proposed controlled areas. Ownership and control of the 

proposed site is divided between three entities: the DOE, which controls the 

eastern portion of the site through land withdrawn for use as the Nevada Test 

Site (NTS); the U.S. Air Force, which controls the northwestern portion of 

the site through land use permits for the Nellis Air Force Range; and the 

Bureau of Land Management (BLM), which controls the southwestern portion of 

the site as public trust lands. Figure 2.1-1 shows the relative location of 

the Project, and Figure 2.1-2 shows the location of the monitoring sites.  

Yucca Mountain lies in a geographical region of generally linear 

mountain ranges dissecting alluvial piedmont valleys with rugged, complex 

terrain features. Elevations in the area range from 86 m (282 ft) below mean 

sea level (MSL) in Death Valley, 75 km (47 mi) to the southwest, to 3,633 m 

(11,919 ft) above MSL at Charleston Peak in the Spring Mountains, 100 km 

(62 mi) to the southeast. Yucca Mountain has an elevation of approximately 

1,500 m (4,921 ft) above MSL. It slopes steeply (15' to 300) to Crater Flat 

(elevation 1,200 m (3,937 ft)) on the west, as well as along some
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of the valleys that cut into the more gently sloping (50 to 100) eastern 

slope leading to Jackass Flats (elevation 1,100 m (3,609 ft)). The major 

surface drainage for the area is Fortymile Wash, east of Yucca Mountain and 

cut 13 to 26 m (43 to 85 ft) into the surface of Jackass Flats. The area is 

bounded on the north by the rugged, volcanic terrain of Pinnacles Ridge.  

The vegetation cover in the vicinity of Yucca Mountain is sparse, but 

uniform. The dominant species consist of sagebrush and other shrubs.  

However, a number of annual species can be found, as well as stands of both 

Yucca and Joshua trees. Pinyon-juniper associations are found at elevations 

higher than those in the Yucca Mountain area.  

Because of the exclusive nature of the controlled land in the vicinity 

of the site, the land use is very limited. This area of the NTS is not 

presently being used for testing. Although grazing is possible on the BLM 

land, the vegetation is so sparse that vast amounts of land would be required 

to support grazing animals. There are no grazing permits active on the 

proposed site area. A few water wells are located in this area of the NTS, 

and there is some seismic instrumentation. A number of unpaved roads run 

through this portion of the NTS, but travel on these roads is limited.  

2.2 EXISTING STATIONARY SOURCES AND MONITORING SITES 

At the present time, there are no stationary sources of air pollutants 

within the Yucca Mountain area. Elevated levels of some pollutants that are 

either transported into the area or are due to wind-related sources of parti-
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culates may occur occasionally. Ambient concentrations of other criteria 

pollutants are probably low because there are no significant sources of these 

pollutants on the NTS. The nearest significant source of pollutants is the 

Las Vegas area, which is about 150 km (93 miles) away.  

Meteorological data have been collected at various sites on the NTS 

since the late 1950s, but in general the data are not specific to Yucca 

Mountain. The sites include, but are not limited to, a National Weather 

Service (NWS) station at Desert Rock, which is approximately 24 km (15 miles) 

east-southeast of Yucca Mountain. Sandia National Laboratories operated two 

ten-meter meteorological monitoring stations near the Yucca Mountain site 

from mid-1982 through late 1984. These stations were established to collect 

preliminary meteorological data and were not designed in accordance with PSD 

or NRC regulatory requirements. Nevertheless, these data are important 

background information for establishing general site meteorology.  

2.3 CLIMATOLOGY OF SOUTHWEST NEVADA 

Generally, the climate of the Yucca Mountain site and surrounding area 

is identified with strong solar insulation, limited precipitation, low 

relative humidity, and large diurnal temperature ranges; however, the 

climatic variation with altitude is substantial. The lowest elevations are 

characterized by hot summers and mild winters, which is typical of other 

Great Basin desert areas. As elevation increases, precipitation amounts tend 

to increase and temperatures decrease. However, minimum temperatures 

occasionally occur at low elevations in closed geologic basins during calm,
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cloudless nights. Under these conditions, the ground surface cools quickly, 

thereby cooling the air near the surface. This cooler, denser air then 

"drains' down the terrain and pools within the basins. These conditions 

generally change quickly after sunrise when the ground surface becomes heated 

by the sun. Aside from these locally induced conditions, the overall weather 

patterns of the region are influenced primarily by continental air masses, 

which contain only limited amounts of moisture.  

Table 2.3-1 gives a ten-year climatological summary for the weather 

station at Yucca Flat, which is 32 km (20 mi) east of the Yucca Mountain 

area. This summary is considered to be typical of conditions throughout the 

area, but near-surface conditions at Yucca Mountain may differ due to 

site-specific influences, particularly for the wind speed and wind direction.  

Temperature is one of the most variable meteorological parameters of the 

Yucca Mountain region on both a daily and an annual basis. The hottest 

months are generally July and August, which have average monthly temperatures 

for the ten-year record at Yucca Flat of 24.86C (76.60F) and average daily 

maximums of 35.60C (96.10F) and 35.0"C (95.O0F), respectively. Average daily 

temperature spans during these months are nearly 22 Celsius degrees (40 

Fahrenheit degrees). The highest temperature recorded at Yucca Flat of 420C 

(1070F) occurred in June, July, and August. Conversely, December is usually 

the coldest month of the year, with a monthly average temperature of 1.80C 

(34.30F) and an average daily minimum temperature of -6.76C (19.90F). The 

extreme low temperature recorded in December was -250C (-140F). Minimum 

temperatures at the site can be affected by the drainage flows described 

previously and may differ from the temperatures recorded at Yucca Flat.
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Table 2.3-1. Climatological summary for Yucca Flat, 1962 through 1971.  

TEMPERATURE b DEGREE PRECIPITATION b-c 
(_F) DAYS (INCHES) 

AVERAGES EXTREMES (Base 650) SNOW 
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Table 2.3-1. Climatological suimary for Yucca Flat, 1962 through 1971 (continued).

1W149 35 6 6.6 s8 W86s 23340.1 t3512.6 26.10. 26.54 25.42 4.9 13 81 01 2 I * * 1 0 29 Ik
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aData from Bowen and Egaal (1983).  
b- most recent of multiple occurrences.  
dT - trace (amount too small to measure).  

Average and peak speeds are for the period starting with December 1964.  
The directions of the resultant wind are from a summary covering the period December 1964 through May 1969.  

eSky cover is expressed in the range from 0 for no clouds to 10 when the sky is completely covered with clouds.  
Clear, partly cloudy, and cloudy are defined as average daytime cloudlunas of 0-3, 4-7, and 8-10 ta tenths, 
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Precipitation in the region is sparse: it averages only about 145 mn 

(5.7 in) annually at Yucca Flat. This sparse precipitation is due to the 

land-based air masses that influence the region's weather and the blocking 

effect of the Sierra Nevadas. Pacific air masses that could bring moisture 

to the region generally drop most of their moisture on the western slopes of 

the Sierra Nevadas and leave little precipitation to fall on the east side.  

Precipitation that does reach the area is concentrated in the winter months, 

but thunderstorms at other times of the year can also be significant sources 

of moisture for the area. Thunderstorms occur on 16 percent of the days in 

July and August, but occur on only 5 percent of the days annually. The 

greatest monthly precipitation recorded for Yucca Flat is 102 mm (4.02 in), 

and the greatest daily amount is 54 nun (2.13 in). With an average of only 

145 mm (5.7 in) of precipitation annually, these maximums represent 

significant storm events. The statistical maximum 24-hour precipitation for 

10-yr and 100-yr storm events for Yucca Flat is 38 mm and 57 mm (1.50 in and 

2.25 in), respectively (DOC, 1963).  

Other than temperature extremes, severe weather in the area includes 

thunderstorms, tornadoes, hail, lightning, and sandstorms. Severe thunder

storms create a potential for flash flooding, but such storms generally do 

not last longer than an hour (Bowen and Egami, 1983). Tornadoes have been 

observed within 80 km (50 mi) of Yucca Flat; but they are considered rare for 

this area (DOC, 1981).  

High winds in the area are usually associated with winter storm frontal 

passages, but they can also accompany thunderstorms. Wind speeds in excess 

of 100 km/hr (60 mph), with gusts of up to 163 km/hr (101 mph), have been 
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recorded on several occasions (Quiring, 1968). Such velocities are not 

common, however, as is evidenced by the Yucca Flat annual average wind speed 

of 12 km/hr (7.4 mph). Monthly average wind speeds do not deviate signifi

cantly from this value; the average high of 15 km/hr (9.1 mph) is in March 

and the average low of 10 km/hr (6.1 mph) is in November.  

Monthly distributions from the Sandia National Laboratories meteoro

logical tower (now inactive) near the proposed repository surface facility 

location reveal that winds from the south account for nearly 30 percent of 

the summier season flow. Winds from the northwest and north-northwest each 

account for 12 percent of the summer wind distribution. On a diurnal basis, 

Sflow from the south accounts for more than 45 percent of the summer daytime 

hours, and winds from the northwest and north-northwest each account for 

about 25 percent of the summer nighttime hours. During the winter, the wind 

distribution is dominated by northwesterly and north-northwesterly flow, and 

the winds from the south are greatly reduced over those observed in the 

sumner. On a diurnal basis, however, flows from the south still dominate the 

winter daytime hours at about 15 percent of the distribution; winds from the 

northwest and north-northwest dominate the winter nighttime hours at just 

over 25 percent each.
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3.0 METEOROLOGICAL SAMPLING PROGRAM DESCRIPTION 

At present, meteorological conditions are being monitored through a 

system of five towers. Four of the towers are 10 m high and are instrumented 

to continuously measure and record wind speed, wind direction, sigma theta 

(for determination of atmospheric stability), relative humidity, temperature, 

atmospheric pressure, and precipitation. These systems are battery-powered 

with photovoltaic solar cells to maintain battery service. Data are 

monitored continuously, averaged internally, and outputted to magnetic tape 

(cassette) at one-hour intervals. The fifth tower, which is also referred to 

as the Main Site, is 60 m high and is instrumented at both the 10-m and 60-m 

levels. The main site instrumentation measures and records wind speed, wind 

direction, standard deviation of vertical wind speed (sigma phi), sigma 

theta, temperature, temperature differential (between levels), net radiation 

(solar and terrestrial), dewpoint temperature, atmospheric pressure, and 

precipitation. Data are monitored by a data logger, averaged internally, and 

outputted to magnetic tape (cassette) on an hourly basis. Continuously 

recording strip charts at all sites provide hard-copy backup data in the 

event of digital system malfunctions. The meteorological sensors for both 

tower types are discussed in more detail in Section 5.0.  

The station locations were selected to provide baseline meteorological 

conditions in the vicinity of the proposed repository considering local 

terrain influences. Every attempt was made to locate these stations so that 

meteorological information required to assess the potential effects of
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emissions from repository operations will be readily available if the site is 

licensed for repository development. However, in addition to the towers mow 

located at Yucca Mountain, data on regional meteorological conditions will be 

needed before the licensing process could proceed.
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4.0 MONITORING NETWORK DESCRIPTION 

4.1 MAIN SITE 

The main meteorological tower is positioned at an elevation of 1,143 

meters (3,751 ft) above MSL near the proposed repository surface facility 

location. This area is bounded on the west by Yucca Mountain (with a peak 

elevation of nearly 1,523 m above MSL) and partially blocked from Jackass 

Flats (to the east) by three intermediate buttes with elevations of up to 

approximately 1,220 m (4,000 ft) above MSL. Data collected at this location 

will be used in assessing impacts associated with repository operations. The 

tower at this site is 60 m (197 ft) high and is referred to as NTS-60 

Repository. The coordinates of the main site tower are given in Table 4..-.  

Figure 4.1-1 is the view looking towards the southeast at the main site 

and shows the 60-meter tower and instrument shelter. Figure 4.1-2 is a view 

to the north, also from the main site tower location.  

4.2 REMOTE SITES 

The other four towers are used to collect data on overall meteorological 

conditions in the area so that a comparison with the data from the NTS-60 

Repository site can be made. Data from these four remote sites is particu

larly useful in characterizing terrain-induced perturbations that may 

significantly affect dispersion and transport of pollutant emissions.  

4-1

t I I I



Rev. I

Table 4.1-1. Coordinates of the Yucca Mountain Project meteorological 
monitoring sites.  

UTM Coordinates Nevada System Latitude-Longitude Elevation 
Site Zone 11 (meters) (feet) (Deg. Min. Sec.) (MSL) 

NTS-60 550,776E 569,127E 36050'339 3751 ft 
Repository 4,077,427N 761,795N 116025149w 1143 m 

Yucca 547,660E 558,862E 36051'209 4849 ft 
Mountain 4,078,781N 766,434N 116028'19" 1478 m 

Coyote 548,884E 562,876E 3651'17" 4193 ft 
Wash 4,078,689N 766,195N 116027'058 1278 m 

Alice 553,122E 576,810E 36051'51w 4047 ft 
Hill 4,079,787N 769,661N 116024'14w 1234 m 

40-Mile 554,369E 580,882E 36045'510 3124 ft 
Wash 4,068,691N 733,230N 116023'271 952 m

�u)
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View looking southeast of the NTS-60 Repository site 60-meter 
tower and instrument shelter.
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The first of these remote locations is along the north-south trending 

ridge of Yucca Mountain, approximately 3.9 km (2.5 mi) west-northwest of the 

main site at an elevation of 1,478 m (4,849 ft) above MSL. This site is 

referred to as the Yucca Mountain site. The coordinates of the Yucca 

Mountain tower are given in Table 4.1-1. Data from this site, which has 

virtually unobstructed exposure in all directions, (as seen in Figure 4.2-1), 

are indicative of synoptic-scale weather conditions at certain times.  

Comparison of these data to data from NTS-60 Repository will provide insight 

into the relationship between synoptic-scale conditions and those conditions 

that occur at the surface facilities location. Figure 4.2-2 is a view from 

the tower location towards the north.  

A second 10-m tower is placed at the site of the exploratory shaft, 2.7 

km (1.7 mi) west-northwest of the main site at an elevation of 1,278 m (4,193 

ft) above MSL. This tower is referred to as Coyote Wash and is located in 

one of the many drainages along the eastern side of Yucca Mountain. Figure 

4.2-3 is a view up the wash towards the west-northwest, and Figure 4.2-4 

shows the view down the wash looking towards the southeast. The coordinates 

of the Coyote Wash site are given in Table 4.1-1. Data from this tower will 

be used primarily to assess impacts from exploratory shaft operations, but 

will also be used in the overall repository evaluation.  

A third 10-m tower sits on Alice Hill, one of the buttes separating the 

Project area from Jackass Flats. This site is 3.0 km (1.9 mi) northeast of 

the main site at an elevation of 1,234 m (4,047 ft) above MSL. The tower is 

referred to as Alice Hill. The Alice Hill site coordinates are shown in 

Table 4.1-1. Figure 4.2-5 is a view of Yucca Mountain from Alice Hill,
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Figure 4.2-1. View from the Yucca Mountain tower location looking east 
towards Jackass Flats.
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Figure 4.2-2. Perspective of the Yucca Mountain site 10-meter tower looking 
towards the north.  
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Figure 4.2-3. Coyote Wash 10-meter tower viewed from the south-southeast up 
the wash towards the west-northwest.
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Figure 4.2-4. View looking towards the south-southeast from the Coyote Wash 
tower.
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Figure 4.2-5. Yucca Mountain as seen looking west from the Alice Hill site.
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and Figure 4.2-6 is the view from Alice Hill looking south. This tower is 

located such that data from Yucca Mountain, Coyote Wash, and Alice Hill will 

provide a cross-section of the atmosphere in the lee of Yucca Mountain. In 

addition, because Coyote Wash and Alice Hill are at approximately the same 

elevation, comparisons with the main site can be used to evaluate the 

characteristics of the drainage flow that may form.  

The final 10-m tower is at the edge of Fortymile Wash, 9.2 km (5.7 mi) 

southeast of the main tower at an elevation of 952 m (3,124 ft) above MSL.  

The tower is referred to as 40-Mile Wash. The coordinates of the 40-Mile 

Wash site are provided in Table 4.1-1. Fortymile Wash, the major water 

drainage for the area, influences the air drainage during times when rapid 

nocturnal surface cooling causes air near the surface to subside. Under 

these drainage conditions, data from the 40-Mile Wash site will indicate how 

far down-valley repository emissions could be transported. Figure 4.2-7 is 

the view from the 40-Mile Wash site looking north, and Figure 4.2-8 shows the 

view towards the south from the site.  

4.3 METEOROLOGICAL MONITORING STATION DESIGN AND PROBE SITING 

All monitoring equipment and stations were designed and sited to ensure 

that all probes and samplers meet or exceed the requirements given in the PSD 

rules and regulations (40 CFR 52.21, 52 FR 24714, July 1, 1987) and the PSD 

probe siting guidelines (EPA, 1987). Sections C.2 through C.6 of NKRC 

Regulatory Guide 1.23 (NRC, 1980) also provided guidance in designing the 

network and stations.
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Figure 4.2-6.

m0 

Vista of Jackass Flats and Fortymile Wash viewed from the K) 
Alice Hill site looking south.
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Figure 4.2-7. View from the 40-Mile Wash site looking up the wash to the 
north.
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Figure 4.2-8. View looking 
Wash site.

south towards Amargosa Valley from the 40-Mile ýj
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The meteorological sensors on the 10-m towers are mounted at the top of 

the towers, precluding tower-induced turbulence interference. For the 60-m 

tower, wind speed and direction sensors project approximately 1.8 m from the 

tower, in the direction of the prevailing wind, to minimize tower-induced 

turbulence effects.  

The four 10-m towers are instrumented identically to measure wind speed, 

wind direction, sigma theta (for determination of atmospheric stability), 

relative humidity, temperature, atmospheric pressure, and precipitation. The 

60-m meteorological tower is instrumented to measure wind speed, wind 

direction, and sigma theta at the 10-m and 60-m levels; sigma phi, 

temperature, and relative humidity at the 10-m level; temperature difference 

between the 10-m and 60-m levels; net radiation (solar and terrestrial) at 

approximately the 10-m level; atmospheric pressure; and precipitation at 

essentially ground level a short distance from the base of the tower. The 

sensors at the 10-m level satisfy the requirement for monitoring 

meteorological parameters at standard exposure heights over level, open 

terrain according to the PSD monitoring guidelines. It should be noted, 

however, that the Coyote Wash 10-m tower is located to characterize a 

specific terrain-induced flow pattern. The sensors at the 60-m level of 

NTS-60 Repository provide an indication of larger scale wind flow patterns.  

Other details of the monitoring program, such as temperature sensor 

ventilation and shielding, net radiometer (solar and terrestrial) exposure, 

and precipitation gauge heating, are all designed to be in full compliance 

with acceptable meteorological practice and applicable PSD and NRC 

regulations and guidelines.
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5.0 MONITORING EQUIPMENT AND OPERATION 

5.1 GENERAL EQUIPMENT CONSIDERATIONS 

The equipment for implementing this monitoring plan has been identified, 

purchased, and installed. Procurement of the equipment complied with 

detailed procedures and instructions for activities that could affect the 

licensing of a repository. These procedures are outlined in the Yucca 

Mountain Project Office Quality Assurance Program Plan (Project Office QAPP) 

and Quality Management Procedures (QMPs) (DOE, 1988a). The equipment 

specifications given in the sections that follow are based on applicable PSD 

and NRC requirements and guidelines, as previously referenced. The absence 

of commercial electrical power at the four remote monitoring sites required 

selection of equipment with low power consumption and stand-alone operating 

capabilities. Minimum instrument specifications for these sites and for the 

main site equipment are presented in the following sections.  

5.2 METEOROLOGICAL MONITORING EQUIPMENT 

5.2.1 10-METER TOWERS--REMOTE SITES 

Meteorological parameters at all four remote sites are monitored 

utilizing continuous analyzers to provide hourly average wind speed, wind 

direction, sigma theta, relative humidity, temperature, and atmospheric 

pressure (precipitation is recorded as an hourly total). Power is supplied 

by batteries that are trickle-charged by solar cells. A continuous recording

5-1



Rev. I

of the data on strip charts is also available at these sites. The meteoro

logical equipment specifications comply with referenced PSD and NRC rules, 

regulations, and guidelines (see Section 5.2.3 for minimum required 

specifications).  

5.2.2 60-METER TOWER--MAIN SITE 

All meteorological parameters at this site are monitored with continuous 

analyzers. The continuously recorded meteorological parameters are reduced 

and averaged to produce the following meteorological data base: 

- Hourly average wind speed (10- and 60-m levels).  

- Hourly average wind direction (10- and 60-m levels).  

- Hourly average standard deviation of wind direction (sigma theta) 

(10- and 60-m levels).  

- Hourly average atmospheric stability based on Pasquill Stability 

Categories, using net radiation and wind speed, with differential 

temperature, sigma phi, and sigma theta data as backup.  

- Hourly average temperature at standard height for climatological 

comparisons (10-m level).
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- Hourly average differential temperature measurements between the 10

and 60-m levels.  

- Hourly average dewpoint temperature and relative humidity.  

- Hourly average atmospheric pressure.  

- Hourly precipitation amounts for climatological comparisons.  

In all cases, meteorological analyzers, equipment, and methodologies are 

in accord with referenced PSD and NRC rules, regulations, and guidelines.  

5.2.3 INSTRUMENT SPECIFICATIONS 

Instrument specifications meet or exceed those given in referenced PSD 

and NRC rules, regulations, and guidelines. For cases in which agency 

specifications differ, the more stringent specification was used in designing 

the monitoring program. The minimum instrument specifications are as 

follows: 

- Wind direction: ±30 of true azimuth (including sensor orientation 

error) with a starting threshold of less than 0.45 m/s (1 mph).  

- Wind speed: ±0.22 m/s (0.5 mph) for speeds above the starting 

threshold of 0.45 m/s (1 mph) but less than 11.1 m/s (25 mph), and
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±5 percent of true speed, not to exceed 2.5 m/s (5.6 mph), at speeds 

greater than 11.1 m/s (25 mph).  

- Sigma theta: wind vane damping ratio of between 0.4 and 0.6 (inclu

sive) with a 15@ deflection and delay distance not to exceed 2 

meters.  

- Temperature: ±0.5 Celsius degrees (0.9 Fahrenheit degrees).  

- Temperature difference (between levels): ±0.003 Celsius degrees 

(0.005 Fahrenheit degrees) per meter.  

- Radiation (solar and terrestrial): ±5 percent.  

- Precipitation: resolution of 0.25 =m (0.01 in) with recorded 

accuracy of ±10 percent of total accumulated catch.  

- Time: within 5 minutes of actual time for all recording devices.  

These specifications apply to digital systems; analog back-up systems 

can deviate by up to 1.5 times these values.  

Although the NRC and EPA do not specify an accuracy for barometric 

pressure sensors, the pressure sensors used in the Yucca Mountain monitoring 

program have an accuracy of ±1 millibar (mb).
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6.0 DATA REPORTING 

6.1 GENERAL PROCEDURES 

Following the collection, inspection, reduction, and quality control 

activities (see Section 7.0), the meteorological and quality control data are 

assembled and presented in reports. The periodic summarization of data is 

intended to identify any problems in the data as they occur.  

All continuously collected data (all meteorological parameters) are 

collated in chronological order and tabulated according to observation time.  

All data units are in the SI System (International System of Units). All of 

the raw data, cassette tapes, log books, calibration data, performance audit 

results, and other information pertinent to the operation of the program are 

considered QA documents. These documents are retained in the Local Records 

Center and are processed and forwarded to the Central Records Facility to be 

entered into the Automated Records System.  

6.2 DATA REPORTING FREQUENCY AND CONTENT 

The meteorological and quality control data collected in operation of 

the monitoring program are smmnarized in three types of reports: monthly 

reports at the end of each monitoring month that are for internal data 

verification only; quarterly reports prepared after each monitoring quarter; 

and annual reports summarizing each baseline monitoring year.
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The basic formats for the monthly, quarterly, and annual data reports 

are listed in Tables 6.2-1, 6.2-2, and 6.2-3, respectively. These reports 

are in a formats consistent with reporting requirements for the EPA, the NRC, 

and the State of Nevada. The monthly reports (Table 6.2-1) serve as a means 

to track the technical aspects of the monitoring program and are not submit

ted to the DOE for subsequent submittal to appropriate regulatory agencies.  

Quarterly and annual reports provide an indication of progress to date, a 

review of all site activities during the period of record, problems 

encountered and their resolution, percentage data recovery rates, and other 

pertinent information.  

The quarterly reports (Table 6.2-2) also contain a summary description 

of the site equipment and operating methodologies and a hard copy of the 

hourly data listing for each monitored parameter. These data are in a form 

suitable for use in air quality modeling analyses and for modeling potential 

radiological impacts for the NRC SAR. A wind rose for each site showing the 

percent frequency distribution of wind speed and direction is included in 

each report. These reports present a chronology of data recovery, detailing 

the data recovery rates by parameter.  

The annual reports (Table 6.2-3) contain discussions and data similar to 

the quarterly reports, but summarized for the entire monitoring year. In 

addition, meteorological summaries, such as temperature and wind speed
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Table 6.2-1. Monthly report format 

Subject Matter 

Hourly Data Listing 
(includes daily and monthly tabular summaries 
and a summary wind rose) 

6-3



Table 6.2-2. Quarterly report format

Volume Section Subject Matter 

Vol. 1 1.0 Introduction (brief description of 
Project and goals) 

Vol. 1 2.0 Significant Project Events 
(chronology of events, down times, 
data recovery rates) 

Vol. 1 3.0 Meteorological Data Summary 
(wind roses, stability persistence 
and frequency, temperature means and 
extremes, precipitation amounts, 
etc.) 

Appendix N/Aa Monthly Wind Roses and Hourly Data 
Listing (includes monthly and 
quarterly averages) 

aN/A: Not applicable.
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Table 6.2-3. Annual report format

Volume Section Subject Matter 

Vol. 1 1.0 Introduction 
(brief description of Project and 
goals) 

Vol. 1 2.0 Site Description and Instrumentation 
(brief overview for general informa
tion) 

Vol. 1 3.0 Significant Project Events 
(annual chronology of events, down 
times, data recovery rates) 

Vol. 1 4.0 Meteorological Data Summary 
(seasonal/annual wind roses, 
stability persistence and frequency, 
temperature means and extremes, 
etc.) 

Vol. 1 5.0 Quality Assurance Activities 

Vol. 1 6.0 Audit Results 

Appendix N/Aa Hourly Data Listing 
(includes monthly, quarterly, and 
annual averages)

aN/A: Not applicable.
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seasonal variations, are presented and discussed. In addition, the annual 

reports include a summary of the results of the quality assurance/quality 

control activities for the year.  

6.3 DATA REPORTING FORMAT AND EXAMPLES 

The monthly, quarterly, and annual meteorological data are in a format 

and scope that is consistent with referenced guidelines. Figure 6.3-1 is an 

example of the listing of one day's hourly meteorological data. The Iast day 

of the monitoring quarter was selected as the example so that the daily, 

monthly, and quarterly s.umnary data would be shown. Figure 6.3-2 is an 

example of a quarterly wind rose. Wind roses for each month of the 

monitoring quarter, in the same telescopic format, are also included in the 

quarterly reports.  

6.4 DATA INPUT TO DOSE ASSESSMENTS 

As described in Section 1.2.2.2, 10 CFR Part 20 outlines permissible 

radiological doses to workers at NRC-licensed facilities and the general 

public in the vicinity of such facilities. The Yucca Mountain meteorological 

monitoring program addresses this regulatory requirement for the proposed 

repository by providing data inputs to the radiological monitoring program.  

Specifically, these inputs are used in calculations of a concentration 

parameter, Z/Q, for assessing radiological impacts. This parameter is 

calculated using a dispersion model, and represents the concentration (X) K)
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Figure 6.3-2. Example quarterly wind rose.
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over the emission rate (Q). x/Qs are calculated for several locations at 

various distances from the surface facilities. Calculating x/Qs as opposed 

to concentrations allows the source term Q to be varied without rerunning the 

model. This permits rapid calculation of doses under accident, as well as 

routine emission scenarios.  

The dispersion models are capable of simulating the meteorological and 

topographical influences on material emitted to the atmosphere as the 

material is transported and dispersed downwind. While many models have been 

developed for this.purpose, most are appropriate only for use in flat "or 

gently rolling terrain. The topography of the Yucca Mountain site warrants 

the use of a model that can simulate complex terrain effects. Both the EPA 

and the NRC have issued documents that provide guidance on the selection and 

use of the various models that have been developed. This guidance helps 

ensure that the appropriate model is used.  

The NRC has issued at least four regulatory guides (NRC, 1977a; NRC, 

1977b; NRC, 1982b; NRC, 1982c) that either reference, provide examples of, or 

suggest the use of models to determine X/Q values, but none of the guides 

was developed specifically for geologic repositories. Nonetheless, some of 

the information in the guides is applicable to a repository. These 

regulatory guides are periodically reviewed to ensure that the dispersion 

analysis done for Yucca Mountain satisfies typical NRC requirements.  

The x/Q values are calculated at discrete locations, but the receptor 

grid is arbitrary in that no specific sites have been selected for evalu

ation. Instead, a radial receptor grid is used and X/Q values at distances

6-9



Rev. I.

of 2, 4, 8, 16, 24, 32, 40, 48, 56, 64, 72, and 80 km from an assumed source --j 
are calculated in each of the 16 cardinal directions for'a total of 176 

receptors. In the future, however, specific locations of interest will be 

included in the modeling efforts.  

To ensure responsiveness to the design and performance issues, x/Qs 

representing routine and accident release scenarios are calculated. Routine 

releases are evaluated by calculating an annual average X/Q value at each of 

the receptors. Because the accident scenarios must be evaluated under 

meteorologically worst-case conditions (in terms of dispersion), one-hour x/Q 

values are also required.  

Other data needed as input to a dispersion model are the following: one 

year of hourly sequential meteorological data (wind speed, wind direction, 

temperature, mixing height, and Pasquill stability class), receptor terrain 

heights and their Universal Transverse Mercator (UTM) coordinates, and source 

characteristics (UTM coordinates, stack height, stack diameter, exit gas 

velocity, exit gas temperature, and building-stack configuration). When all 

these data have been put in the format required by the model, the model is 

run. Although the basic equations used in calculating a x/Q value are not 

exceptionally complex, the large number of calculations required for a year 

of hourly meteorological data dictates the use of a computer.  

A report presenting the x/Q values and the information used in 

calculating those values is prepared at annual intervals.
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7.0 QUALITY ASSURANCE 

7.1 CONFORMANCE WITH DOE QUALITY ASSURANCE PLAN 

The Yucca Mountain Project has developed and is implementing a Quality 

Assurance (QA) program in accordance with "The Quality Assurance Plan for 

High-Level Radioactive Waste Repositories" (DOE, 1986b). The QA program is 

implemented through the Project Office QA Plan and Administrative Procedures 

(APs). The Project Office QA Plan ensures that all applicable criteria in 

Appendix A of the NRC review plan entitled "Programs for Site 

Characterization of High-Level Waste Repositories" are satisfied. The 

Project Office QA Plan and/or applicable APs describe the following as 

applicable: 

- The process by which the Project Office reviews and approves the QA 

programs of its contractors.  

- The program being implemented to train and indoctrinate Project 

Office personnel who perform activities affecting quality. The 

program identifies the areas that require training, qualification, 

and/or certification, and outlines how training will be accomplished.  

y - The measures applied by the Project Office to ensure that the 

facility design is defined and changes to design bases are 

controlled, how the Project Office monitors contractors' design 

controls, and the extent to which the Project Office participates in 

design reviews.
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- The Project Office peer review process and the controls applied by 

the Project Office over peer reviews performed by the contractor.  

- The Project Office program for controlling internal documents, as 

well as documents being transmitted to and from contractors and other 

Project participants, to ensure controlled transmittal, receipt, 

internal distribution, and recall.  

- The methods used by the Project Office to monitor contractors' 

inspection, testing, calibration, and sample identification 

activities.  

7.2 YUCCA MOUNTAIN PROJECT QUALITY ASSURANCE REQUIREMENTS 

As stated in Section 7.1, the Yucca Mountain Project Office developed a 

QA Plan (QAP) (DOE, 1988b) that incorporates the requirements given in the 

Office of Geologic Repositories (OGR) QA Plan for High-Level Radioactive 

Waste Repositories, OGR/B-3, and other related DOE and NRC QA documents.  

Additionally, quality related APs were developed to supplement the 

requirements contained in the Project QAP. Each Yucca Mountain Project 

participant is responsible for developing and maintaining a QA Program Plan 

(QAPP) and supporting procedures to implement the requirements of the Project 

QAP and the quality related APs. All work associated with the implementation 

of the meteorological monitoring plan was performed in accordance with 

applicable QA procedures.
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The meteorological monitoring program at Yucca Mountain is also subject 

to the QA requirements of the EPA, which were developed to ensure the 

accuracy and validity of the collected data (40 CFR Part 58). The Project 

Office QAPP was used as the starting point for development of operational 

procedures that incorporate the requirements of the EPA. The Project Office 

QAPP contains specific QMPs that encompass a wide variety of activities. The 

monitoring program was broken into discrete activities, and the applicability 

of the QMPs to each activity was determined. Procedures incorporating the 

requirements of the various QMPs applicable to a given activity were then 

prepared. Project Office QA audit provisions ensure that the monitoring 

program is operated in accordance with the procedures developed in response 

to the EPA's goal of collecting accurate, valid data and the DOE's goal of 

complying with the Project QAP.  

7.3 QUALITY ASSURANCE SPECIFIC TO METEOROLOGICAL MONITORING 

The QA program specific to collecting accurate, valid data included a 

review of all aspects of the monitoring program (site selection, system 

design, report preparation, audits, data quality control) by staff who are 

independent of the daily operation of the program. The QA described herein 

represents the specific procedures necessary to ensure the quality of the 

collected meteorological data and to satisfy the regulatory requirements for 

PSD monitoring programs.  

Monitoring instrumentation and meteorological sensors are calibration 

checked and performance audited on a routine basis. All calibration check,
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test, inspection, and performance audit activities are fully documented and 

are an integral part of the Project data base. All the checks performed on 

the equipment are important in data reduction and analysis and are performed 

by specially trained individuals. The independent performance audits of the 

meteorological sensors are conducted using independent calibration devices 

and traceable standards and are performed on a quarterly basis in response to 

regulatory requirements. All activities conducted as part of the program 

were developed to ensure overall data accountability, traceability, and 

repeatability.  

For the meteorological monitoring programs, two types of activities are 

used in ensuring the validity of the collected data: the QA program 

described above and Quality Control (QC). QC activities are the primary 

avenue by which the data are kept within prescribed control conditions. The 

field QC activities are carried out by the site technician, while in-house QC 

activities are performed by personnel who are involved with the data 

reduction and analyses. The QA program ensures that each QC function is 

performed completely and accurately and is documented in accordance with 

approved procedures. If a QA check indicates that an out-of-control 

condition has occurred, the related QC activity is modified or restructured 

to eliminate future occurrences.
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7.4 FIELD QUALITY CONTROL ACTIVITIES 

7.4.1 EQUIPMENT RECEIPT, INSPECTION, ACCEPTANCE TESTING, AND INSTALLATION 

The initial quality control tasks include a receiving inspection and 

acceptance test of the meteorological monitoring equipment prior t: 

installation. An equipment receiving form (Figure 7.4-1) is filled out for 

each package received. The form includes serial numbers, condition, and the 

presence of manufacturer's manuals and comments.  

Acceptance testing is then conducted in accordance with Branch Technical 

Procedure (BTP)-MET-001, which was developed from information in manufac

turers' manuals, the technician's experience, and Project Office QMPs. The 

acceptance testing includes troubleshooting and repair of all detected 

malfunctions and of all nonfunctioning equipment. An example of an 

acceptance test form is given in Figure 7.4-2.  

The installation of each piece of monitoring equipment is performed 

after the equipment is inventoried, inspected, and acceptance tested.  

Installation, onsite tests, and related activities are performed in 

accordance with information from manufacturers' manuals and the technician's 

experience. These activities are fully documented.  

7.4.2 CALIBRATION CHECKS 

Calibration checks of the meteorological monitoring equipment are 

performed on a quarterly basis in accordance with BTP-MET-002.
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Yucca Mountain Project Meteorological Monitoring Program 

EQUIPMENT RECEIVING FORM

I T&MSS Form No. T-QA-022 
Revision 1 478

Received and Inspected by: 

Shipping Company: 

Equipment Manufacturer: 

Assigned Identification Number:

Date Equipment Received: 

Driver's Initials: 

Package External Appearance: Good Damaged 

If Damaged Describe:

Package Contents Inventoried and 

Inspected by: 

Item Description Make/Model/Serial No./Property Tag No.

C-

Date:

Physical 
Appearance.  
OK Damaged Accept

Figure 7.4-1. Equipment receiving form.  

C

Reject NCR#

P.O.  
Check 

Off

I.-

(C

II



C

Technician's Signature:

Figure 7.4-1. Equipment receiving form (continued).

C C

Comments:

-J 

-J

Date: '2
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I Yucca Mountain Project Meterologaical Mcnitoring Program Revsio-n 1 4/85o2 

WIND SPEED AND D:.ECTION SENSOR ACCEPTANCE TEST FoP.M 

Pr:jec: Name: 

Test Location: Test Date: 

Technizian: Verification/Date: 

Site Name Where Equipment is to be Installed: 

WS Sensor Make/Model/Serial Number/Property Tag Nunber: 

WD Sensor Make/Model/Serial Number/Property Tag Number: 

Test Method: 

Test Equipment Make/Model/Serial Number:

WIND SPEED SENSOR TEST RESULTS

WS Sensor Response 

In Out

RPM m/s

Threshold Verification 

Maximum Torque Rating:

Voltage m/s

As Found Torque Rating: 

(Must be Less Than Maximum Rating) 

As Left Torque Rating: 

(Must be Less Than Maximum Rating) 

Sensor Performance: Accept/Reject (Circle One) If Reject, NCR Number: 

Figure 7.4-2. Example acceptance test form.
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WIND DIRECTION SENSOR TEST RESULTS

WD Sensor Response 

Out

Voltaae

Threshcld Verifi'aticn 

Maximum Torque Rating:

Degrees 
Azimuth

As Found Torque Rating: 

(Must be Less Than Maximum Rating) 

As Left Torque Rating: 

(Must be Less Than Maximum Rating)

Sensor Performance: Accept/Reject (Circle One)

Comments:

7-9

If Reject, NCR Number:

in 

Degrees 
Azimuth

Technician's Signature: Date: 

Figure 7.4-2. Example acceptance test fom (continued).
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7.4.3 INSTRUMENT MAINTENANCE 

To provide for continued proper operation of the meteorological moni

t-:ing equipment, scheduled maintenance is performed in accordance with 

BTP-MET-002. The procedure for performing maintenance on the equipment in

cludes, but is not limited to, the following: 

- Cleaning of the magnetic tape recording heads.  

- Semi-annual replacement of wind speed and direction sensor bearings, 

if necessary, or as determined by the calibration check/performance 

audit process.  

- Weekly checking of all sensor cables, tie-downs, power cords, etc.  

- Weekly inspection of all sensors for proper operation.  

- Weekly inspection of all digital and strip chart recorders for data 

reasonableness and proper timekeeping.  

Each of these activities, as well as other checks and comparisons outlined in 

BTP-MET-002, are fully documented in logbooks and on various forms.
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7.5 DATA HANDLING ACTIVITIES 

7.5.1 DATA TRANSMITTAL AND SCREENING 

To help ensure maximum data recovery, the site technician transmits all 

data collected onsite to the Data Manager on a weekly basis. Upon receipt by 

the Data Manager, data are inspected for gross errors in transmittal, 

recording, or documentation. Any errors thus noted are brought to the 

immediate attention of the Task Manager, who notifies the individuals 

involved to correct the errors. The data tapes are then transcribed 6nto a 

computer file. The digital data file is subjected to a screening process 

that identifies out-of-range conditions, such as extremely high or negative 

wind speeds, extremely high or low temperatures, or large hourly variations.  

Data identified through this screening are visually inspected to determine 

whether the event is real or is the effect of an instrument malfunction. If 

the out-of-range data are determined to be the result of an instrument 

malfunction, the Data Manager completes a digital data correction form 

(Figure 7.5-1). The Data Manager identifies the parameters and time period 

affected by the instrument malfunction and proposes a resolution. The form 

is then forwarded to the Task Manager and Quality Control Reviewer for 

approval. When the proposed resolution has been approved, the Data Manager 

makes the change. This process is also used in extracting data that were 

recorded during instrument maintenance and calibration checks, or were 

otherwise determined not to be valid.
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Yucca Mountain Project 

Meteorological Monitoring Program 

Diaital Data Correction Form 

Name of Person Submitting: Date: 

Station(s) Involved: 1) 4) 

2) 5) 

3) 6) 

Parameter(s)/Levels Affected: 1) 6) 

(If all, enter 'ALL') 2) 7) • 

3) 8) 

4) 9) 

5) _10) 

Time Period Affected: From.(YR/MO/DA HR:MIN) 
To (YR/MO/DA HR:MIN) _ 

Description of Problem: 

Recomnmended Corrective Action(s): 

-- Reverse Side is for Final Disposition -

Figure 7.5-1. Digital data correction form.  

7-12



Rev. 1

Final Recommendation(s)/Responsibility for Implementation:

Approved:

Task Manager/Principal Investigator 

QC Reviewer

Date: 

Date:

Verification (Final Action(s) Accomplished):

Implementor 

Date

Fiaure 7.5-1. Digital data correction form (continued).
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7.5.2 DATA REDUCTION, VERIFICATION, AND VALIDATION 

60-Meter Tower 

As a means of verifying the digital data base, a random hour out of each 

day for each parameter is hand-reduced from the strip chart data at the same 

time the digital data base is undergoing the screening procedures described 

in the previous section. These hourly averages are extracted from the strip 

charts either by using graphical averaging techniques or, for rapidly 

changing traces, by using a data digitizer. The reduced data are recdrded on 

a digital/analog data comparison form (Figure 7.5-2).  

The hand-reduced data are then compared with the corresponding parameter 

and hour in the digital data base. This comparison with the digital data and 

corresponding verification data is reviewed by the Quality Control Reviewer 

and must agree within the prescribed tolerances given on the form. If it 

does not agree, the entire weekly record for that parameter is visually 

scanned to determined the source of the discrepancy. A digital data 

correction form is completed to document any corrections made in the digital 

data base. If significant gaps exist in the digital data base due to a 

failure of the digital data collection system, the corresponding period of 

strip chart data is hand-reduced to fill in the gaps. In such instances, the 

hand-reduced data are spot-checked with the original strip chart by 

independent staff to ensure agreement.
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Month:

Yucca Mountain Project 

Data Analyst:

C

Digital/Analog Data Comparison Form (Page I of 2) 

Date: QC Reviewer:

Date LWD (deg) LWS (m/s) LSIG, (deg) UWD (deg) UWS (m/s) USIG (deg) 
- --.- Comments 

Day flour Chart DDAS Diff Cbart DDAS Diff Chart DDAS Diff Chart DDAS Diff Chart DDAS Diff Chart DDAS Diff 

-4 
S - - -

Figure 7.5-2. Digital/analog data

C-'

Date:

'3

comparison form.



Yucca Mountain Project Digital/Analog Data Comparison Form (Page 2 of 2)

Data Analyst: Date: QC Reviewer:

Date TEHP (OC) DP (-C) DT (OC) RAD (W/M2 ) VSIG (m/s) PCP (mm total) 
Tolerance 

Day flour Chart DDAS Diff Chart WDAS Diff Chart DDAS Diff Chart DDAS Diff Chart DWAS Diff Chart DDAS Diff Limits 

--------------------------------------------

Figure 7.5-2. Digital/analog data comparison 

C
6-

form (continued).

C

Month: Date:

C
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The digital data listing is further inspected by checking the high and 

low values for each parameter against the corresponding strip chart data.  

Any discrepancies are corrected as described in preceding sections, and the 

checking process is repeated. The final listing is visually scanned for any 

unexplained data gaps before the summarization activities for the monthly, 

quarterly, and annual reports.  

10-Meter Towers 

As with the 60-meter tower data, the data tapes from the remote site are 

transcribed onto a computer file. After the data have been screened as 

discussed above, the digital data are reduced and reformatted to the 

appropriate units. The collected digital data are compared with the strip 

charts from these sites as was discussed for the 60-meter tower, and are 

reviewed by experienced meteorologists for erroneous or suspicious data.  

Maximum, minimum, and average values for each parameter are compared with 

similar data from nearby stations for the period in question to provide a 

gross check on data reasonableness. Diurnal patterns at each site are 

reviewed in terms of the micrometeorological features that should drive these 

patterns. Finally, data from these sites are compared to each other and to 

the 60-m tower data to identify any suspicious data.  

7.5.3 DATA SUMMARIZATION AND FORMATTING 

After the digital data base has been verified and validated using the 

procedures described in the previous sections, the data are summarized for
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inclusion in the monthly, quarterly, and annual reports. The formats for 

these data were presented in Section 6.2.  

7.6 INDEPENDENT SYSTEM AND PERFORMANCE AUDITS 

Certain QA activities that will be carried out under the meteorological 

monitoring program are defined differently than those for the overall Yucca 

Mountain Project Office QA programs. The following definitions apply to this 

HAP: 

System Audits encompass all aspects of the monitoring program (i.e., 

probe siting, data handling activities, calibration techniques and 

schedules, maintenance schedules, etc).  

Performance-Audits involve challenging the meteorological sensors 

with known standards to determine monitoring accuracy.  

Independent system audits of the monitoring installation and operational 

activities are conducted annually. The system audit, as outlined in EPA 

guidelines, includes a review of the monitoring stations to determine 

compliance with the EPA PSD probe siting criteria. This review also includes 

investigating the onsite data handling and transmittal activities as well as 

the schedule of calibration check activities and other QC functions in 

accordance with the Project Office QAPP, and BTPs. All nonconformances 

identified in any system audit are recorded in an audit report. The resolu

tion of the nonconformance is documented in the Project records system.
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Independent performance audits are also required by and outlined in EPA 

guidelines. They are performed quarterly in accordance with BTP-MET-001.  

The quality control review staff have the responsibility for maintaining 

the internal data handling and analysis activities in accordance with 

referenced EPA and NRC guidelines and requirements. The review staff 

continuously assess the accuracy and reliability of these activities and 

correct any identified problems. As required by the EPA PSD regulations, 

SAIC participates in the EPA National Performance Audit Program.
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1.0 INTRODUCTION AND PLAN SUMMARY

The Radiological Monitoring Plan for the Yucca Mountain Site Characterization 
Project (RADMP) is the controlling Yucca Mountain Site Characterization 
Project document for radiological monitoring activities for the Yucca 
Mountain Site Characterization Project. This document contains the technical 
basis and criteria for this program.  

If Yucca Mountain is (1) determined to be suitable by the 
Department of Energy (DOE), (2) approved by the President, and (3) licensed 
by the Nuclear Regulatory Commission (NRC), then the Project will oversee the 
final six of eight possible phases for the site. These eight phases overlap 
in some instances and include the following: 

1. Site selection (selection of sites for further characterization; 
completed May 28, 1986).  

2. Site characterization.  

3. Data gathering for preparation of the EIS.  

4. EIS preparation and review (the Project provides technical input to 
an OCRWM contractor who will prepare the EIS) and Safety Analysis 
Report (SAR) preparation and review.  

5. Construction authorization/Construction.  

6. License to receive and possess/operation.  

7. Permanent closure and decommissioning.  

8. Postclosure monitoring, 

Details of the Project activities are discussed in the "Environmental 
Assessment, Yucca Mountain Site, Nevada Research and Development Area (NRDA), 
Nevada" (DOE, 1986a); OSite Characterization Plan Conceptual Design Report" 
(SNL, 1987); and "Site Characterization Plan, Yucca Mountain Site, NRDA, 
Nevada" (DOE, 1988b).  

To allow proper planning, the RADMP addresses monitoring for all Project 
phases through site closure. During these phases, it is important to ensure 
compliance with applicable regulations, monitor the impacts of Project 
activities, and gather data required by the Yucca Mountain site and 
environmental program. The major environmental radiological monitoring 
activities necessary to support the phases of the Project are summarized in 
Figure 1-1. Because of the uncertainty associated with the requirements that 
may be applied to future phases of the Project, the activities detailed in 
this revision of the RADMP emphasize the site characterization phase. The 
RADMP is a dynamic document, and regular revisions are planned to accommodate 
the various phases of the Project, and nonroutine revisions as necessary.  
This document does not, however, indicate the final outcome of the repository 
selection process. If the Yucca Mountain site is not licensed as the 
repository site, Phases 5, 6, and 8 will be eliminated (since they will not 
occur) and the schedule shortened.
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The RADMP describes the activities to collect data on the existing 
radiological environment in the Yucca Mountain area and to monitor any changes in these conditions as a function of time. The RADMp implements many of the requirements in the Yucca Mountain Site Characterization Project Safety and Health Plan (SHP) (DOE/WV, 1990). In addition, each Project 
Participant will operate within the requirement of its own safety and health plan, to ensure the implementation of applicable requirements. It should be emphasized that neither radiological monitoring nor site characterization 
activities will introduce radioactive waste into the Yucca Mountain 
environment. The radioactive materials associated with radiological 
monitoring that are not already present in the environment are radioactive 
sources that will be used for calibration or accuracy checking of 
instruments. These sources: 

1. Contain extremely small quantities of radioactive material.  

2. Are present in limited number.  

3. Are carefully controlled by the T&MSS Radiological Field Programs 
Department, or by other Project Participants under the 
requirements of their approved safety and health plans.  

4. Must be disposed of at an authorized radioactive waste disposal 
site when no longer needed, or removed from the site for use 
elsewhere; thus, they will not remain at Yucca Mountain.  

Other than these radiation sources used during the radiological monitoring activities described in this document, the only radioactive materials 
that will be used at the site are part of activities comnonly used in the mining, drilling, and construction industries. A few examples of the types 
of radioactive materials that might be present are standard well-logging instrumentation and weld analysis (nondestructive) radiographic equipment.  Currently no radioactive hydrogeological tracers are planned for use.  

As required by the NWPA, Project does not plan to introduce radioactive waste into the Yucca Mountain area unless a license to operate the facility has been granted by the NRC, and the DOE is fully satisfied with the adequacy of 
any facility constructed.  

As specified in the SHP (DOE/AV, 1990), the RNW is the controlling document for Implementing the radiological monitoring activities. The RAMT describes the collection of required radiological data identified in the SCP 
(DOE, 1988b), EMP (DOE, 1990b), and other Project documents.  

The RAM complies with the requirements of the Project QARD (OCRWM, 
1990a), QhPD (OCRM, 1990b), and supporting documents, as well as with 
applicable Project and the supporting organizations' procedures.  

The NUM identifies the technical requirements for the implementation 
of procedures for the radiological monitoring activities. The procedures are prepared as described in instruction and procedural documents for each 
organization, such as the PIMK (SAIC, 1990b). Each organization in this 
activity issues technical procedures and instructions as part of the 
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controlled procedures manual, which is maintained in an updated, audited form by each user. In addition, upper tier Project-level procedures may be used to implement specific requirements affecting all organizations or the Project program as a whole.
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2.0 ORGANIZATION AND RESPCNSIBILITIES

The reporting structure for the radiological monitoring program is shown 
in Figure 2-1. Solid lines indicate the flow of technical direction and 
dashed lines indicate the flow of technical input and support. The day-to
day direction of this activity is the responsibility of the Operations 
Control Branch of the Yucca Mountain Site Characterization Project Office's 
Project Operations and Control Division. The T&MSS is responsible for 
implementation of all environmental radiological monitoring (ERM) activities 
with support from EG&G/EM as directed by the Project Office Operations and 
Control Division Director. T&MSS will perform the various activities in 
conjunction with EG&G/DE. The BFPD Manager is responsible for coordination 
of these activities.  

Technical control, support, and direction is provided by the Project 
Office's Project Operations Control Division (POCD) Director. The Office of 
Environment, Safety, and Health (OESH) of the DOEINV will also provide 
technical support to the Project Office.  

The Project Office Manager is the approval authorities for this plan.  
The concurrence of the Project Office Qh Manager verifies that the applicable 
OC requirements have been appropriately addressed in this document.  

The radiological monitoring program will consist of six major tasks: 

1. Program development and planning.  
2. Specific program implementation (operation).  
3. Data and sample archiving.  
4. Quality control activities.  
5. Analysis of data and reporting.  
6. Program revision.  

Under Task 1, there are several subtasks. These subtasks include the 
preparation of required documents (in accordance with the applicable 
organizations' administrative and technical procedures) and completion of the 
following activities: 

la. Technical plan(s).  

lb. Hazard review/safety plan.  

Ic. Training program.  

1d. Procedures.  

le. Identification of required equipment and services.  

If. Procurement specification after identification of the required 
equipment and services.  

1g. OQVquality control implementation plans/procedures.  

lh. Checklist for assessing an activity's operational readiness.  

2-1

1 11



I OON

t -I I I 
I I I 

S~I 

I I- ES

EGA&EM 
ES&N 
OCRWM 

RAMATROL 
REkCO,

TIMS

U.S. DEPARTMENT OF ENERGY. NEVADA 
OPERATIONS OFFICE 

EGLG ENERGY MEASUREMENTS 
ENVRONMENTAL SAFETY & H.ALTH 
OFFICE OF CIVLIAN RADIOACTI VE WASTE 
~MANGEMENT 

RADIOACTIVE MATERIAL CONTROL 
REYNOLDS E-ECTRbCAL AND ENGINEERING 
COMPANY 

TEC•N•M A MANAGEMENT SUPPORT SERVICES 
YUCCA MOUNTAIN PROJECT OFFICE

iWiOR(U14115-0-90

Figure 2-1. Environmental radiological monitoring activities organization chart.  

C

I

C C.



li. Budget and staffing requirements.  

Ij. Planning and scheduling of expected activities.  

lk. Project Office authorization to initiate the expected 
activities.  

Task 2 can also be broken into various subtasks: 

2a. Procurement of required equipment.  

2b. Procurement of outside services.  

2c. Personnel training (procedures and equipment operation).  

2d. Field data collection.  

2e. Laboratory analyses.  

2f. Field instrument calibration/accuracy checking.  

2g. Preparation of quality control samples.  

The balance of the tasks are essentially self-explanatory, with the exception of Task 6 (program revision), which is discussed in Section 7.2.

2-3



2.1 SUPPORTING ORGANIZATICNS 

During site characterization, the primary organizations in this program will be the Project Office, the T&MSS Contractor (SAIC), and EG&G/Em. Other groups that will be organizations or provide needed support include the DOE,/V Office of Environment, Safety, and Health (DOENV-ESH); the EPA Office of Radiation Programs (ORP) (in Las Vegas, Nevada); REECo (the prime contractor at the NTS); DOEiNV; and the State of Nevada. Details of the management of this program are addressed in the EMP (DOE, 1990b).  

2.1.1 YUCCA NLC N PROGRAM OFFICE 

The Project Office, particularly the Project and Operations Control Division, has primary management responsibility for the entire radiological monitoring program. The program, future revisions to the program, the budget and schedule for implementation of the program, and the report issued by the program will have to be approved by the Project Office.  

2.1.2 TECHNICAL AND MANAGDEMET SUPPORT SERVICES CCNTRACTR 

The T&MSS Contractor has primary responsibility for implementation of the radiological monitoring program as indicated in the tasks in Section 2.1 The T&MSS Contractor is completing Task 1 with support from EG&G, DOE/WV-ESH, and the Project Office. The T&MSS Contractor will also implement Task 2, although subcontractors will be used for most of the analytical activities.  Note: The T&MSS Contractor has primary responsibility for the radon monitoring program, and will have primary responsibility for the other major tasks (with significant support from EG&G). The T&MSS Contractor will also arrange through the Project Office for support facilities in Area 25.  

2.1.3 DOEAN OFFICE OF OIVM E21, SAFETY, AND HEALTH 

The DOE/NV-ESH provides support to the Project Office in implementing radiation safety requirements for the worker, the public, and the environment at the NTS. The DOE/NV-ESH will review the RArW, all technical procedures, and all reports associated with the program to ensure RADMP activities comply with the standards, requirements, and guidance established by the DOE/NV-ESH, and to ensure minimal impact of the program on other DOE programs. In addition, the organizations in the radiological monitoring program will comply with all applicable DOE/N-ESH standards and requirements.
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2.1.4 EG&G/DRGY MASURS

EG&G/EM, as the Project and the Nevada Test Site Operations Office 
(NTSO) technical expert in the biological sciences, will be a organization in 
Task 1- Subtasks 2a, 2b, 2d, 2g; and Tasks 4, 5, and 6 (Section 2.1) with 
support from T&MSS. The area of participation is associated with the 
collection and evaluation of biota samples from the environment.  

2.1.5 ENRVI 4TAL PROTECTION AGENCY/LAS VEGAS OFFICE OF RADIATION 
PROGRAMS 

The ORP has agreed to assist the T&MSS team in the preparation of 
quality concern (QC)'control samples and the calibration of equipment for 
radon monitoring. This activity is consistent with their basic function 
within the EPA.  

2.1.6 REYNOLDS ELECTRICAL AND ENGINEERING COMPANY 

REECo is the prime contractor for the NTS. As such, REECo provides the 
general support services at the NTS. REECo will provide the support services 
to these radiological monitoring activities, including RAMATROL, general 
health physics control, emergency support, maintenance, and other services.  

2.1.7 DOE NEVADA OPERATIONS OFFICE 

The DOE/W is the organization responsible for NTS operations. The 
radiological monitoring program will comply with all applicable NTS and 
DOE/NV requirements and standards. The radiological monitoring program will, 
through the Project Office, request the DOE/NV to obtain required NTS support 
services and approvals for the RADMP field activities.  

2.1.8 STATE OF NEVADA 

It is hoped that the State of Nevada, in the form of the Agency for 
Nuclear Projects, Nuclear Waste Project Office, or Nevada State Division of 
Health, may be a organization in this program. Details of this participation 
have not yet been established. When such details are available, this section 
will be revised to describe the State's participation. The State of Nevada 
has been offered an opportunity to be a organization in all monitoring 
activities consistent with program requirements.  

In addition, the local county health officers have been offered the 
opportunity to observe these activities and/or receive the information 
generated as a result of these activities..
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2.2 ORGANIZATION OF THE RADIOLOGICAL MONITORING PLAN 

The radiological monitoring plan activities is broken into 3 basic tasks. One task is field data collection, which is addressed in Section 4.0.  The second task is the collection of other supporting data, which is addressed in Section 5.0. The third task is data assessment and analysis, which are addressed in Section 6.0.  

The RADHP has eight major parts: Section 1 provides introductory remarks and establishes the framework of the document. Section 2 provides a general discussion of the regulatory and control framework for the document.  Section 3 provides a general discussion of the technical requirements and guidance mandating completion of the radiological monitoring activities discussed in the document. Section 4 provides criteria for and a general discussion of the radiological field monitoring activities and the activities related to the requirements in Section 3. Section 5 identifies nonmonitoring data required to support resolution of the issues and discusses how these data will be collected. Section 6 sets the forth the radiological analytical techniques used in collecting data for the resolution of the issues in the issues hierarchy. Sections 7 and 8 address administrative concerns and their resolution within the program. A listing of acronyms and abbreviations, and a glossary for the text are found at the end of the document.
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3.0 RADIOLOGICAL COMPLIANCE

Under the requirements of the NWPA of 1982 (NWPA, 1983) as amended 
(NWPAA, 1987) and Presidential decisions, the DOE is required to site, 
construct, operate, and decommission a geologic facility for the disposal of 
commercial and defense high-level radioactive waste, including spent fuel 
(SF).  

Other regulations and requirements are based on criteria established by 
the NRC (10 CFR Part 60), EPA (40 CFR Part 191), DOE (10 CFR Part 960), and 

,DOE Orders. The State and Indian Tribes, in addition to their rights for 
consultation and cooperation, enforce certain Federal or State regulations.  
The applicable regulations, requirements, and guidance that drive the 
collection and use of radiological monitoring data for this program during 
the various phases of the Project are addressed in the following sections.  
The final section addresses how this document fits into the document 
hierarchy of the Project to support compliance with the applicable 
regulations and requirements.  

The radiological monitoring and data collection activities at Yucca 
Mountain are intended to 

1. Verify that adequate protection of the radiological health and 
safety of the public and workers and the environment is provided.  

2. Support analyses to demonstrate with reasonable assurance that any 
impact on the health and safety of the public and workers or on the 
environment are within acceptable limits.  

3. Provide data required for the completion of required program 
documentation (e.g., the Final Environmental Impact Statement 
(FEIS), SAR, Envirornental Monitoring and Mitigation Progress 
Reports, and annual radiological environmental reports).  

4. Provide data needed to demonstrate compliance with applicable 
requirements for design, construction, and operational activities.  

5. Maintain consistency with existing NTS activities, thereby 
minimizing any potential conflicts and maximizing any potential 
benefits.  

6. Allow for the detection and quantification of unplanned releases of 
radioactive materials.  

7. Verify the accuracy of onsite radiological monitoring systems and 
.release estimates (by comparing the analysis of the dispersion of 
release estimates with far-field actual field monitoring data to 
determine if they are consistent).  
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8. Establish radiological baseline data for the site during site characterization, and monitor the impacts of site characterization 
activities.  

9. Monitor the impact of construction on the baseline until initiation of the preoperational radiological monitoring program.  
10. Verify the baseline conditions existing just before operation, which will be done in the preoperational radiological monitoring program.  
11. Monitor the impact of the full facility operations, if implemented, as specified in the Operational Radiological Monitoring Plan (to be issued).  

12. Monitor the site to assess the impact of decommissioning and verify the effectiveness of the decommissioning process.  
13. Monitor (long-term) the facility after closure to verify repository 

performance.  

14. Comply with appropriate technical and scientific guidance, standards, historical precedent, and practices.  

3.1 REGULARY APPLICABILITY 

3.1.1 SITING 

The activities associated with siting occur in the period preceding the license application (LA). A list of these activities follows: 
1. Data are collected to monitor the impacts of site characterization 

(DOE, 1988c).  

2. Data are collected to satisfy requirements identified in the SHP (DOE/w, 1990) to support siting preparation of the SAR (and other Project documents) and the EMP (DOE, 1990b).  
3. Radiological data are collected and analyses performed to determine compliance with applicable regulations and requirements.  
4. Radiological data are collected and analyses performed to assist 

facility design.  

The primary regulatory authority during this phase is the DOE. Data collected in accordance with the PAWti will be controlled in a manmer consistent with the Project Office QA and regulatory guidelines and requirements for ERN activities. Consideration of future NRC regulatory guidelines will allow inclusion of these data in a data base to support licensing, National Environmental Policy Act (NEPA), and SAR activities. The applicable
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radiological protection regulations (public, worker, and environmental) will K-; be addressed and sunmmarized in the Environmental Regulatory Compliance Plan 
(ERCP) (DOE, 1988a). The applicable radiological protection (not related to 
environmental protection) requirements and regulations are addressed in the 
balance of this Section. Note that the NWPA exempts site characterization 
activities from formalized documentation requirements of NEPA of 1969 (Public 
Law 91-190) (NEPA, 1969). Instead, the NWPA has been interpreted to require 
monitoring and mitigation of adverse significant impacts to ensure there is 
minimal impact from siting-related Project activities.  

3.1.2 CONSTRUCTION 

Before construction of a repository can commence, an LA must be 
subnitted to, and construction authorization received from, the NRC. Until a 
license to receive and possess has been issued, the DOE will remain the 
primary regulatory authority for overall radiological/environmental 
protection and safety activities, except as indicated in construction 
authorization constraints. The NRC will become the regulatory authority for 
facility construction activities through the construction authorization.  

3.1.3 OPERATION 

If Yucca Mountain is approved and licensed, then the operations phase 
-- will need to be addressed. When the NRC licenses the repository to receive 

high-level waste (HLW), the NRC regulations, 10 CFR Part 21 and 10 CFR Part 
60, become applicable. Additional requirements may be included in the 
license as technical specifications. At this point, the NRC will have 
primary regulatory authority over all activities. With the exception of the 
NRC's enforcement authority (10 CFR Part.21), the regulatory environment will 
be essentially unchanged in any other way. In addition, the implementation 
of the Clean Air Act will fall under Subpart I of 40 CFR Part 61 and may 
require reporting to the State, the NRC, and directly to the EPA depending on 
the statutory requirements in existence at the time. , At this time any 
requirements relative to the Safe Drinking Water Act (SDK&) must be 
implemented, based on resolution of the regulatory requirements discussed in 
the ERCP (DOE, 1988a).  

3.1.4 PERMANENT CLOSME AND DECOIKISSIONING 

When the NRC authorizes the permanent closure and decommissioning of the 
Yucca Mountain site, the technical specifications will be modified to reflect 
the requirements of the decommissioning plan. With the exception of the 
change in technical specifications, the regulatory requirements will be 
essentially the same.  
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3.1.5 POSTCLOSURE

SIf a repository is built at Yucca Mountain, then the postclosure monitoring phase will need to be addressed. If the NRC license is terminated after the facility is decommissioned, authority will revert to the DOE or, if so determined, to the State of Nevada. If the State of Nevada takes over responsibility, State of Nevada law and the requirements of the legal agreement between the DOE and the State of Nevada will control site activities. Presently, the regulatory environment for this phase is still being developed by other Project organizations, the DOE, the State, the 
Tribes, and the NRC.  

3.2 Yucca Mountain Site Characterization Project REQUI'Rs 

As part of the implementation of the NWPA, the Project has (or will develop) various plans to control Project activities and ensure compliance with the provisions of the N&PA and applicable regulations. The Project document hierarchy for the activities discussed in the RADMP is illustrated in Figures 3-1 and 3-2, with 3-2 providing details on the implementation and supporting documents of the RADMP. The various phases are controlled by different internal documents. The hierarchy shown is for the siting and construction phase. Limited documentation has been identified for later phases. This documentation will be discussed in later revisions of the 
RADMP.  

3.2.1 SITE CHAMCTERIZATION AND CNSTRUCTICN 

The specific plans and documents controlling activities during site characterization and construction are shown in Figure 3-2, although during construction the NRC construction authorization may also provide specific requirements. The RADMP-generated and related documentation is shown in Figure 3-2. The nonradiological technical reports providing input to future RADmp reports are illustrated in Figure 3-3. The primary controlling documents are the SHP (DOE/NV, 1990), the SCP (DOE, 1988b) and the EMP (DOE, 1990b). No NEPA documentation is required for the site characterization and construction phase. Each of the *input documents" specifies data requirements that are provided by this plan. The other documents, which contain technical requirements or constraints on activities to ensure compliance with applicable regulations, orders, and guidance, are also 
included in this figure.  

3.2.2 OPERATICO 

During this phase, the specific plans and documents controlling activities will be the EIS and LA as shown in Figure 3-4.
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3.2.3 PEMANET CLOSURE AND DECOMMISSIONING

During this phase, revisions to incorporate the decommissioning plans 
will be made to the controlling documents issued during operations; except 
for these revisions, the structure will remain basically the same.  

3.2.4 POSTCLOSURE MNTORING 

SResponsibility, requirements, and control for the postclosure monitoring 
phase are presently not well-defined. As information becomes available, it 
will be added to this section.  

3.3 REGLATORY AND OTHER REuiREmuT 

This section addresses the various requirements that establish the need 
and content of the radiological monitoring program. The various regulatory 
requirements are discussed in the ERCP. The balance of this section 
addresses the other requirements.  

The environmental impact assessment activities use the monitoring data 
to assess the impact of Project activities on the environment and the health 
and safety of the workers and the public. The activities will be atypical 
since this information is for a repository where both the period of interest 
(about 10,000 years) and the release pathways of interest are substantially 
longer than is characteristic of other nuclear facilities. The perceived 
hazards associated with the facility, as indicated by the political and 
public interest in this siting, are substantially greater than the actual 
hazards, which are minimal (DOE, 1986b). The perceived hazards must be 
addressed to the extent practicable, and increased monitoring activities may 
be necessary. Another atypical characteristic is a significant potential for 
a time-dependent radiological background in the Yucca Mountain area from past 
INTS activities. This is because activity is constantly moving from other 
areas into and out of the area of interest, since there are man-made sources 
of activity in the surrounding area.  

The basic precepts under which the radiological monitoring program was 
developed are to 

1. Meet or exceed all NWPA, NRC, EPA, and DOE requirements for this 
activity.  

2. Collect all environmental radiological data required to support 
Project activities.  

3. Produce and implement a program consistent with existing NTS 
environmental monitoring programs.
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4. Minimize any potential impacts on other DOE activities in the area.  

5. Monitor a sufficient range of parameters to identify any build-up, 
trends, or unexpected effects in the environment.  

The following sections provide detailed descriptions of the requirements 
and scope of this program for each of the eight Project phases mentioned in 
Section 1.0.  

The controlling documents for the Project are the Project Management Plan (PmP) (DOE/NV, 1987a), the Configuration Management Plan (CMP) (DOE, 
1989), and the Systems Engineering Management Plan (SaIP) (DOE/NV, 1987b).  
However, the needs addressed by the RAVIP are specifically identified in the 
Project Issues Hierarchy (DOE, 1986b) and the Regulatory Compliance Plan 
(RCP) (NNWSI Project, 1988), two Project documents shown in Figure 3-1.  

3.3,1 REWIJIREMITS FOR MOTITORING 

The monitoring requirements and regulations related to environmental 
protection are addressed in the ERCP (DOE, 1988a).  

The NWPA as amended (NWPAA, 1987) mandates that the DOE obtain a license 
for its commercial repository operations. To support this licensing process, 
the radiological monitoring program will comply with available NRC require
ments and guidance. The DOE will also issue requirements and guidance, which •,) 
must be met before the filing of the LA. Corley et al. (1981) and Walker (1987) are recommended as appropriate guidance by both the NRC and DOE, and 
this section relies on those documents as the primary source of the technical 
justification for the selection of radiological monitoring methodologies.  
The technical basis presented in these sections is primarily a paraphrase of 
this DOE guidance.  

3.3.1.1 Site characterization 

The environmental data collected during the site characterization phase 
may be used to assist in establishing the baseline environmental radiological 
condition, monitoring the impacts of site characterization activities, com
pleting Project activities and facility design, and demonstrating regulatory 
compliance.  

Another important reason for a comprehensive RADMP, beyond the 
regulatory compliance requirements specified in the ERCP (DOE, 1988a), is 
that it is simply good operational practice. Such a program will provide 
data for the following: 

1. Evaluation of the adequacy and effectiveness of the containment and 
effluent control systems applied to facilities and operations at the 
site.
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2. Detection of rapid changes and evaluation of long-term trends of 
concentrations in the environment, with the intent to (a) detect 
failure or lack of proper control of releases, and (b) initiate 
appropriate actions.  

3. Assessment of the actual or potential doses to man from radioactive 
materials or radiation released to the environment as a result of 
DOE operations, or the estimation of the probable limits of such 
doses.  

4. Collection of data bearing on the history of contaminants released 
to the environment, particularly with the intent of ensuring that 
the Project analyses did not fail to consider all appropriate 
pathways, synergistic effects, and modes of exposure.  

5. Maintenance of a data base and capabilities for rapid evaluation and 
response to unusual releases of radioactivity.  

6. Detection and evaluation of radioactivity from offsite sources to 
distinguish and compare the results of site operations.  

7. Demonstration of compliance with applicable regulations and legal 
requirements concerning releases to the environment.  

Furthermore, by gathering environmental radiological baseline data 
before the introduction of radioactivity into a new facility, any existing 
radiological impact can be correctly attributed. Otherwise, when activities 
that alter the baseline occur, it may not be possible to demonstrate the 
source of any radioactivity found outside the facility. By default, the 
facility would be presumed responsible. Correct attribution of responsibil
ity may significantly reduce future costs and other impacts that could result 
from incorrectly assuming the source of the release to be the Yucca Mountain 
facility.  

3.3.1.2 Construction 

3.3.1.2.1 General 

The radiological regulatory requirements applicable to construction 
remain essentially unchanged from those discussed in Section 3.3.1.1, except 
for those resulting from the NRC regulation of construction activities 
through issuance of a construction authorization. The NRC may also regulate 
other activities through specific conditions placed on the EA. There are no 
specific requirements for further collection of environmental radiological 
baseline data before initiation of the preoperational radiological monitoring 
program, since the required data for the EIS have been collected. However, a 
limited amount of data will be taken throughout this period to (1) verify 
compliance with applicable regulations; (2) establish a link between the site 
characterization data and preoperational monitoring data; and (3) verify the 
trends in the background variations, if any, identified during the site 
characterization phase.
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3.3.1.2.2 Preoperational monitoring

In addition to the requirements in Section 3.3.1.2.1, the environmental radiological baseline must be verified before initiation of operation. This verification is mandated by DOE Order 5484.1, Chapter III, Section 1 (DOE, 
1987b). Currently, there are no requirements specified by the NRC for this kind of mined geologic repository program; however, past NRC practice 
requires collection of an environmental radiological baseline for all major activities. Examples of such requirements are Regulatory Guide 4.1, Section a, for nuclear power plants (NRC, 1975); and Regulatory Guide 4.14, Section 
B, for uranium mills (NRC, 1980).  

3.3.1.3 Operations 

when a license to receive and possess is granted to the DOE (operations 
phase), the NRC becomes the primary regulatory authority. DOE Orders become internal requirements that may still be implemented. There is also a change to implementation of Subpart I of 40 CFR Part 61 (Clean Air Act) rather than Subpart H. This is essentially a change in the reporting system. In addition, a program must be implemented consistent with the SDA discussed in 
the ERCP.  

when operations are initiated, the operational environmental radiologi
cal monitoring program is implemented. The program is similar to the preoperational program, except the scope is typically reduced after the first 
year of operation and the environment is well-characterized.  

The reduced-scope program is intended to provide a check on normal operations when facility activity has normalized following startup. In the event of actual release, the scope of the program will increase substan
tially.  

The program is an outgrowth of the regulations and other requirements 
and guidance issued by the DOE and the NRC. Specifically, the operational 
program is based on the following: 

1. DOE Order 5480.11 (DOE, 1988f).  

2. DOE Order 5400.5, (DOE, 1990a).  

3. The NRC guidance in 10 CFR 60.131(a)(4).  

4. The NRC guidance in Regulatory Guides for similar facilities, and 
those issued for this type of facility.  

5. Corley and Corbit (1982) and Walker (1987) with the guidance 
recognized by both the DOE and the NRC.
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3.3.1.4 Decoamissioninq 

The monitoring requirements during the deconmissioning phase are 
unlikely to differ very much from those for the operations phase (Section 
3.3.1.3). However, specific activities in such a program would be revised to 
reflect (1) the change in activities; (2) compliance with the NRC licensing 
amendment allowing decommissioning; (3) provision of sufficient data to 
verify adequacy of the decommissioning activities to the NRC, thereby 
permitting the NRC to terminate the license (10 CFR 60.52 and 10 CFR 60.5); 
and (4) compliance with other applicable requirements promulgated before the 
decommissioning activities were initiated.  

3.3.1.5 Postclosure monitorinq 

Monitoring of the decomnissioned facility is required for a period of 
time to be determined. This monitoring cannot impact the integrity or 
reliability of the repository. The exact program and program organizations 
have yet to be established. It is possible the program may be implemented by 
the DOE, the NRC, or some other outside agency, such as the EPA or the State.  
The monitoring is mandated in 40 CFR 191.14(b) and 10 CFR 60.51(a)(1). The 
data gathered throughout the program on the radiological conditions at the 
site, including any variations in the baseline values, will be used to 
develop this monitoring program.  

3.3.2 PROJECT-GRaMTED REQUIREMENTS AND CCMITMENTS 

The controlling documents for the Project are the PMP (DOE/nv, 1987a), 
the CMP (DOE, 1989), and the SEMP (DOE/NV, 1987b). However, the needs 
addressed by the RADKP are specifically identified in the Project Issues 
Hierarchy (DOE, 1986b) and the RCP (NNKSI Project, 1988), two Project 
documents shown in Figure 3-1.  

3.3.2.1 Issues hierarchy 

The general issues hierarchy is prescribed by the OCRKM (DOE, 1986b).  
Therein key issues "are defined as the questions relating to the performance 
of the site and design" that must be resolved to demonstrate compliance with 
the applicable Federal regulations (including 10 CFR Part 60, 10 CFR Part 
960, 40 CFR Part 191, and 10 CFR Part 20). Four key issues comprise the 
programnmatic issues hierarchy: 

Key Issue 1: Will the mined geologic disposal system at [Yucca 
Mountain) isolate the radioactive waste from the 
accessible environment after closure in accordance with 
the requirements set forth in 40 CFR Part 191, 10 CFR Part 
60, and 10 CFR Part 9607...  
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Key Issue 2: 

Key Issue 3:

Will the projected releases of radioactive materials to restricted and unrestricted areas and the resulting 
radiation exposures of the general public and workers during repository operation, closure, and deconmiissioning 
at (Yucca Mountain), meet applicable safety requirements set forth in 10 CFR Part 20, 10 CFR Part 60, 10 CFR Part 960, and 40 CFR Part 191?...  

Can the mined geologic disposal system at (Yucca Mountain] be sited, constructed, operated, closed, and 
decommissioned, and can the associated transportation 
system be sited, constructed, and operated so that the quality of the environment will be protected and wastetransportation operations can be conducted without causing 
unacceptable risks to public health or safety?

Note: The site-specific issues under Key Issue 3 will be finalized after environmental program planning efforts are complete and after the EIS scoping hearings. The Project Issues Hierarchy will be amended at that time.

Key Issue 4: Will the construction, operation (including retrieval), 
closure, and decommissioning of the mined geologic 
disposal system be feasible at [Yucca Mountain) on the basis of reasonably available technology, and will the 
associated costs be reasonable in accordance with the requirements set forth in 10 CFR Part 960?

Under these key issues are various issues or programs. Each issue or program is further defined at the Project level by sets of information needs or investigations. Note that general issues and information needs refer to environmental issues, while programs and investigations refer to geotechnical site characterization activities.  

The RADMP collects a very limited amount of data to support the resolution of Key Issue 1. The data collected will support resolution of the compliance with postclosure standards primarily in the first 1,000 years after closure, and primarily as related to the groundwater systems. These RADP activities will be closely tied to the Environmental Field Activity Plan for Water Resources (to be issued) and the site characterization study plans for hydrologic studies. The issues in Key Issue 1 for which the RADMP collects data include the following: 

1. Will the mined geologic disposal system meet the system performance objective for limiting radionuclide releases to the accessible environment'as required by 10 CFR 60.112 and 40 CFR 191.13? 

2. Will the mined geologic disposal system meet the requirements for limiting individual doses in the accessible environment as required 
by 40 CFR 191.15?

K)ý
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3. will the mined geologic disposal system meet the requirements for 
the protection of special sources of groundwater as required by 40 
CFR 191.16? 

4. will the waste package meet the performance objective for 
containment as required by 10 CFR 60.113? 

5. Will the waste package and repository engineered barrier systems 
meet the performance objective for radionuclide release rates as 
required by 10 CFR 60.113? 

6. Do the data collected in order to describe the present and expected 
geohydrologic characteristics provide the information required by 
the design and performance issues? 

A major portion of the data collected in this document will be used to 
support resolution of the issues that support preclosure radiological safety 
and compliance with applicable radiation protection limits (Key Issue 2).  
Limited input is also supplied to the geochemistry program and to support the 
higher level of findings required by the siting guidelines related to this 
area in Key Issue 2. The issues in Key Issue 2, for which the RADIP collects 
data, include the following issues: 

1. During repository operation, closure, and decommissioning, will (a) 
the expected average radiation dose received by members of the 
public within any highly populated area be less than a small frac
tion of the allowable limits and (b) the expected radiation dose 
received by any member of the public in an unrestricted area be less than the allowable limits as required by 10 CFR 60.111, 40 CFR 191 
Part A, and 10 CFR Part 20? 

2. Can the repository be designed, constructed, operated, closed, and 
decommissioned in a manner that ensures the radiological safety of 
workers under normal operations as required by 10 CFR 60.111 and CFR 
Part 20? 

3. Can the repository be designed, constructed, operated, closed, and 
decommissioned in such a way that credible accidents do not result 
in projected radiological exposures of the general public at the 
nearest boundary of the unrestricted area, or workers in the 
restricted area, in excess of applicable limiting values? 

4. Have the characteristics and configurations of the repository been 
adequately established to (a) show compliance with the preclosure 
design criteria of 10 CFR 60.130 through 60.133 and (b) provide 
information for the resolution of the performance issues? 

The population density and distribution program discussed in the SCP 
(DOE, 1988b) will collect the following information to support the resolution 
of the previous issues:
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1. Forecasts of the population of general public/members of the public in any highly populated area and in potential unrestricted areas during operation and closure; and forecasts of population in areas 
needed to assess public radiation exposures (Section 6 of the 
RADMP).  

2. Forecast of the number of workers during operation and closure, in potential restricted and unrestricted areas (Section 6 of the RADMP, the Conceptual Design Report (SNL, 1987), and future design 
reports).  

The meteorological program will provide the following: 

1. Meteorological conditions in the vicinity of the site (the Meteoro
logical Monitoring Plan (DOE/NV, 1989b) and Section 6 of the RADMP).  

2. Atmospheric and meteorological phenomena at potential locations of 
surface facilities (the Meteorological Monitoring Plan (DOE/Wv, 
1989b) and Section 5 of the RADMP).  

3. Location of population centers relative to wind patterns in the 
general region of the site (the Meteorological Monitoring Plan 
(DOE/V, 1989b) and Section 5 of the RADI).  

4. Support data for assessing the potential impacts of nearby installa
tions and operations (Section 4 of the RADMP with monitoring details 
in Section 4.3).  

And, finally, the offsite installations program indicates the need for: 

1. Collection of agricultural data required by the design and perform
ance issues (Section 5 of the PAWP).  

2. Collection of cultural data required by the design and performance 
issues (Section 6 of the RAWIP).  

The information needs associated with Key Issue 3 will not be finalized until the HIS Scoping Hearings are completed; however, as currently planned, 
the data to be collected include: 

1. Potential levels of radionuclides and doses to which regional populations will be exposed for normal and accidental conditions, and their potential effects (Sections 4, 5, and 6 of the RADMP).  
2. Potential for environmental and transportation-related impacts to the natural resources, flora, and fauna (outlined in the environmental characterization issues) and to the public health and safety that cannot be mitigated or otherwise avoided (Sections 4, 5, and 6 

of the RADMP).

3-16



3. A detailed description of all sources of radioactivity associated 
with normal operations and expected operational occurrences (Section 
4 of the RADZP relative to currently existing sources).  

4. A detailed description of all onsite and offsite environmental 
effluent monitoring systems (Section 4 of the RADMP).  

5. A detailed description of all solid, liquid, and gas effluents and 
emissions and associated waste processing systems, including a list 
of all EPA designated hazardous chemicals to be used at the site 
(Section 4 of the RAD(I for radiological effluents).  

6. Present expected levels of background radiation (Section 4 of the 
RADMP).  

Furthermore, a detailed schedule of major site-related milestones and 
activities from the initiation of site activities through construction and 
decommissioning to the end of the post-surveillance period, including 
transportation, must be developed (Sections 1 and 7.1 of the RADIP). The 
data collected in the radiological monitoring activities and associated 
analyses will also provide limited support to the resolution of other issues 
addressed by key issues when finalized.  

3.3.2.1.1 Site Characterization Plan 

Each of the issues and information needs for Key Issues 1, 2, and 4 are 
addressed in the SCP (DOE, 1988b). Resolution of the information needs 
related to radiological monitoring activities is addressed in the RADMP. The 
IAW provides either (1) a detailed discussion of the justification and 
implementation of the activities, or (2) a justification for activities 
conducted by others to provide required data (Section 6). The data 
collection mandated by this document will support preparation of the Project 
Site Suitability Report, EIS, MAR, and other documents.  

Table 3-1 presents the data required, as well as the SCP section 
providing the information.  

3.3.2.1.2 Safety and Health Plan 

The SHP (DOE/W, 1990) is Annex 3 of the PI' (DOE/4V, 1987a), as 
required in DOE Order 4700.1, "Project Management System" (DOE, 1987d). This 
plan specifies the requirements for the Project safety and health protection 
implementation program. This document is implemented by (1) various 
Project-level procedures, (2) lower tier documents (i.e., the RAW), and (3) 
various organization safety and health plans. The SEP defines the minimal 
acceptable program in the area of safety and health protection required to 
implement the DOE Orders.
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Table 3-1. Site Characterization Plan data requirements (page 1 of 2)

Data requirement SCP section

METEROLOGICAL DATA

Wind speeds 

Wind direction 

Atmospheric stability 

mixing layer depth 

Average ambient temperature 

Atmospheric moisture 

Barometric pressure 

Precipitation type, amount, intensity, etc.  

Size and distance of topographic 
features from release points 

Meteorological data for offsite installations 

AGRICULTURAL DATAa 

Bioaccumulation of radionuclides in 
terrestrial flora 

Bioaccumulation of radionuclides in 
terrestrial fauna 

Types and amounts of crops raised 

Types and amounts of crops consumed locally 

Types and amounts of animals raised 

Types and amounts of animals consumed locally 

Animal consumption of forage locally

8.3.1.12.1, 

8.3.1.12.1, 

8.3.1.12.1, 

8.3.1.12.1, 

8.3.1.12.1, 

8.3.1.12.1, 

8.3.1.12.1, 
8.3.1.12.1, 

8.3.1.14.1

8.3.1.12.2 

8.3.1.12.2 

8.3.1.12.2 

8.3.1.12.2 

8.3.1.12.2 

8.3.1.12.2 

8.3.1.12.2 

8.3.1.12.2

Qý
8.3.1.12.1, 8.3.1.12.2

8.3.1.13 

8.3.1.13 

8.3.1.13 

8.3.1.13 

8.3.1.13 

8.3.1.13 

8.3.1.13
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Table 3-1. Site Characterization Plan data requirements (page 2 of 2) 

Data requirement SCP section 

Forage storage time 8.3.1.13 

Grazing yield and period 8.3.1.13 

Radius of crop and animal area 8.3. 1.13 

&Collection of these data is part of the planned activities in the 
Radiological Monitoring Plan (RADMP), and is discussed in Section 8.3.1.13 of 
the SCP.  

3.3.2.1.3 Environmental Protection Implementation Plan 

The Environmental Protection Implementation Plan (EPIP) (DOE/WV, 1989a) 
provides the detailed sumnmary of the implementation of DOE Order 5400.1, 
"General Environmental Protection Program (DOE, 1988e)," for the Project as 
required by the Order. This document provides information on the approach 
the Project implements to satisfy DOE requirements for environmental 
protection. This approach is implemented through the EmP (DOE, 1990b), 
Environmental Monitoring and Mitigation Plan (EMMP) (DOE, 1988c), ERCP (DOE, 
1988a), RAMK, Reclamation Implementation Plan (to be issued), and the 
Hazardous Materials Management and Handling Program documents.  

3.3.2.1.4 Environmental Management Plan 

The U.S. Department of Energy (DOE) is committed to performing its 
activities in an environmentally safe and sound manner and will comply with 
all applicable environmental statutes and regulations. To fulfill this 
commitment, the DOE has established an environmental program for the Yucca 
Mountain site that plans and performs the activities necessary to satisfy 
applicable environmental regulatory and programmatic requirements. The 
environmental program is structured to satisfy the statutory requirements of 
the Nuclear Waste Policy Act as amended; the National Environmental Policy 
Act; the Atomic Energy Act; and other applicable statutes, regulations, and 
DOE Orders. The environmental program is integrated with other programs 
under the direction of the DOE Office of Civilian Radioactive waste 
Management (OCM) to evaluate the Yucca Mountain site as a candidate site 
for a high-level radioactive waste repository. OMM environmental 
programmatic policy requirements (as described in the Mission Plan and 
Mission Plan Amendment) have also been incorporated into the environmental 
program.
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The techniques used to manage the environmental program are described in 
this EMP (DOE, 1990b). Systems engineering methodology is used in all aspects of the Yucca Mountain Site Characterization Project, including the environmental program, as described in the System Engineering Management Plan (SEMP) and directed by the Project Management Plan (Pmp). The DMWP (DOE, 
1988c) and the ERCP (DOE, 1988a) have been developed to assure implementation 
of the applicable laws and regulations by the EMP activities.  

Details on RADMP activities that address implementation of EMKP 
activities can be found in the Environmental Field Activity Plan (EFAP) for Radiological Studies (DOE, 1988d). This document addresses those activities 
specifically required as a result of monitoring and mitigation activities in 
a manner consistent with other Project EFAPs.  

3.3.2.2 Regulatory Compliance Plan 

The RCP (NlwSI Project, 1988) addresses the licensing-related regula•tions that apply to the Project and how they are to be implemented. The RCP or support document will summarize other applicable regulations, requirements, and guidance in this area, such as DOE Orders, State regulations, EPA guidance, National Council on Radiation Protection and Measurements (NCRP) guidance, and International Commission on Radiation Protection (ICRP) 
guidance.  

3.3.3 INTERNAL REQUIPRMENTS AND DIRECTIWN 
In addition to the technical data needs discussed in Sections 3.3.1 and 

3.3.2, these activities are controlled by: 

1. OCRM policies and plans.  

2. The OCRM QAGD (OC1M, 1990a), QAPD (OCRM, 1990b), and supporting 
documents.  

3. Yucca Mountain Site Characterization Project Office administrative 
procedures.  

4. The Project Technical Data Management System (DKS) and Information 
Management System (IMS).  

5. The Project SEMP (DOE/NV, 1987b).  

6. SAIC administrative procedures and policies.
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3.3.3.1 Office of Civilian Radioactive Waste Management policies and plans 

Oar4e policies and plans establish the basic criteria for all Project 
activities interacting with the Project Office. The expected milestones for 
the RADM are based on the Draft Mission Plan Amendment of January 1987 (DOE, 
1987c). The RADMF also implements some of the applicable sections of the 
OCEM Safety Plan (DOE, 1986c). The activities completed within the RADMP 
implement the requirements of the OCEM QARD (OCRM, 1990a).  

3.3.3.2 Activity-specific quality assurance programs 

Implementation of the OCRWM QARD (OCRM, 1990a) depends on the 
implementing organization and is discussed below.  

3.3.3.2.1 OCFUM Quality Assurance Requirements Document and supporting 
procedures 

All activities implemented by the Project Office are subject to the 
requirements of the OARD (OCIRM, 1990a) as implemented by the OCm QAPD 
(OCIRH1, 1990b) and applicable organization O&PDs (see Section 3.3.3.2.3 and 
4).  

3.3.3.2.2 OCRM Quality Assurance Program Description Document and 
supporting procedures 

All activities implemented by the Project Office are subject to the 
requirements of the QAPD (OC!M*1, 1990b) which implements the OC•i~ OMD 
(OCMq, 1990a). Satisfaction of these requirements is based on the QA 
grading packages prepared for this activity, consistent with Project Office 
Administrative Procedure (AP) 5.28Q, Quality Assurance Grading (DOE, 1990c).  

3.3.3-.2.3 TUMSS Quality Assurance Program Document and supporting 
procedures 

All activities implemented by TU&MSS are subject to the requirements of 
the TUMSS OAP (SAIC, 1990a) and supporting documents. NRA/EPA 's activities 
will be conducted in accordance with the TUMSS ONPD (SAIC,1990a).  
Satisfaction of these requirements is based on the 0A grading packages 
prepared for this activity, consistent with Project Office AP 5.280, Quality 
Assurance Grading (DOE, 1990c).
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3.3.3.2.4 EG&G Quality Assurance Program Document and supporting 
procedures 

All activities implemented by EG&G/EM are subject to the requirements of the EG&G QAPD and supporting documents. Satisfaction of these requirements is based on the QA grading packages prepared for this activity, consistent with Project Office AP 5.28Q, Quality Assurance Grading (DOE, 1990c).  

3.3.3.3 Yucca Mountain Site Characterization Project administrative 
procedures 

All organization activities are subject to the requirements of the Project APs. Specific APs implement the Project-wide requirements specified in the SHP (DOEANV, 1990).  

3.3.3.4 Project Technical Data Management System and Information 
Management System 

The data collection and reduction activities associated with the radiological monitoring program will be conducted in a manner consistent with the requirements of the DM. All reports, plans, procedures, and other documents will be controlled, issued, and distributed in a manner consistent with the IMS and the policies and procedures addressed in Sections 3.3.3.2, 
3.3.3.3, and 3.3.3.5.  

3.3.3.5 Yucca Mountain Site Characterization Project Systems Egineering management Plan 

The SMW (DOEiNv, 1987T) will ensure that these activities are consistent with Project-wide activities, needs of the various Project organizations, and needs of the Project as a whole. The APs outlined in the SEMp also require baselining (reference to establishing a controlled change system) of the requirements in the RAWP and control of changes to these 
requirements.  

3.3.3.6 Safety and health plans 

The details for implementation of the SHP (DOL/Wv, 1990) for radiological program activities is provided in safety and health plan documents for the T&MSS contractor (SAIC) and EC&G/EM. The radiological monitoring activities are referenced to the .AM1P, whereas the radiological safety activities are specifically addressed in the organization safety and health plan documents. These documents are typically implemented by 
procedures/instructions.
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3.3.3.7 Administrative and technical procedures and policies 

The activities in the .DUMP are completed as specified in the RESmIP (to be issued), supporting documents, and the supporting organizations, procedures and instructions. The RMIM (SAIC, 1990b) contains most of these T&MSS instructions. The Safety Plan for Project Operations Department Field Activities (SAIC, 1986c) addresses the safety related requirements for THSS activities. This safety plan will shortly be replaced by the T&lSS Environment, Safety, and Health Plan (TESHP). Either these documents or equivalent documents will be applied by EG&G/EM. NRA/PA shall follow the 
T&MSS documents in implementing Project activities.  

3.3.4 IMPLMMMTION DCUMMMTIW 

Based on the requirements in Section 3.3, various documents were issued to control the radiological monitoring activity directly (Figure 3-1). The primary documents are the RADMP and the PSMADMP (SAIC, 1987a). Further details addressing implementation of the RADMP will be addressed in the RESHIP when issued. The RESMIP will be a TUMSS document that provides 
implementation clarification for the RADMP.  

3.3.4.1 Technical and Management Support Services activities 

The requirements specified in these PAW and the RESMIP are directly controlled by the RHIM (SAIC, 1990b); the Safety Plan for Project Operations Department Field Activities (SAIC, 1986c) for T&MSS activities; and the EDW, TESHP (when issued), and TeMSS OAP (SAIC, 1990a). This includes specific training of personnel per the environmental radiological monitoring training 
program.  

3.3.4.2 EG&G/Energy Measurements activities 

These activities are conducted in a manner consistent with the RADMP and RESmP. The technical activities are completed as specified in applicable 
EG&G/EM documents, procedures, and instructions.
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4.0 THE RADIOLOGICAL MONITORING FIELD DATA COLLECTION ACTIVITIES 

This section addresses the collection of radiological baseline data to satisfy the regulations, requirements, and guidance discussed in Section 3 per the SHP (DOE/NV, 1990). The program described is for the site characterization phase; the program for other phases will be detailed in later RADMP revisions. As well as establishing the radiological background, the proposed program will collect data necessary meet the following 
objectives: 

1. Characterize the work environment at the site.  

2. Estimate potential impact of past and future NTS activities on 
present safety analysis and design activities.  

3. Assist facility design (SNL, 1987) and prepare safety analysis 
reports.  

4. Monitor the impacts of site characterization activities on the 
surrounding environment.  

5. Verify the feasibility of monitoring the environment for appropriate 
radionuclides.  

6. Support decontamination and decommissioning of the facility.  

7. Verify compliance with NRC, DOE, and NTS requirements.  

8. Meet the requirements specified in the SHP (DOE/Nv, 1990) in 
association with the Project APs and applicable safety and health plans for the organizations, particularly the TESHP (when issued).  

9. Monitor radioactivity in the environment for trends indicating 
changes in the existing environment.  

The PAw(P will be revised, as needed. Specifically, a revision will be 
needed after the EIS scoping process is completed, to incorporate the 
environmental baseline data required for the EIS. The entire program will also be evaluated in terms of available data to determine if changes are justified. Several revisions currently planned are detailed in Section 7.2.  
Some of the data currently being collected may be identical to the data that will be identified during the EIS scoping process. All data will be collected in a manner allowing their use in establishing the EIS 
environmental baseline. Much of the program in the far-field (beyond 15 kilometers) area already exists as part of the ongoing activities for the EPA Nuclear Radiation Assessment (NRA) to support DOE defense program activities 
at the NTS. These data are available to the Project. All relevant sampling 
locations are noted in the RADK, and any new locations added in support of the Project will be identified. All near-field locations are strictly 
related to the Project. The monitoring activities during site 
characterization are designed to characterize the environment and identify 
and quantify any impacts on it.  
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4.1 SCOPE OF THE RADIOLOGICAL MCffITORING PRGRAM 

Data will be collected for this program to satisfy the objectives listed 
in Section 4.0. Each objective is addressed separately.  

4.1.1 CHARACTERIZATION OF THE WORKSITE ENVIRONMENT 

Two characteristics of the worksite environment will be addressed in this section: (1) the existing radioactivity concentrations in the background environment at the site, and (2) the potential radon emission from 
the site.  

4.1.1.1 Existing background 

The existing radiation levels and radioactivity concentration in the 
general environment are not expected to have any significant impact on worker health and safety. The radiological monitoring program has been established 
to determine the validity of these assumptions.  

Implementation of the RADMP will evaluate various potential exposure 
pathways to man: 

1. Direct exposure to radiation.  

2. The inhalation of resuspended radioactivity.  

3. Worker and equipwent contamination contribution to the pathways 
noted in Items 1 and 2.  

4. Other indirect pathways such as ingestion of radioactivity.  

The direct exposure pathway is not projected t6 be significant. various NTS organizations have identified and posted (or decontaminated) contaminated 
areas. There are presently no posted areas at the Yucca Mountain site. To confirm the insignificance of the direct exposure pathway, an array of pas
sive radiation monitors, TLDs, and gamma radiation monitors will be installed 
throughout the site to monitor direct radiation. The posted areas within 
Area 25, which is the base for the Project activities, are very limited in 
number and contain minimal activity.  

Airborne activity has been sampled by a continuous air sampler at the 
60-meter meteorological tower located near Yucca Mountain as described in the Meteorological Monitoring Plan (DOBAV, 1989b). Samplers will be added as 
part of the radiological monitoring program implementation. Air sampling 
(Section 4.2.4) for the program will monitor airborne radioactivity present 
at the site, and will include collection of particulate size data for 
assessment of the inhalation hazard. Surface soil samples also will be taken 
to assess the radioactive material available for resuspension.
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4.1.1.2 Radon emissions 

To comply with DOE Order.5480.4 (DOE, 1987a), requiring adherence to the 
State of California Mine Safety Orders (30 CFR 57.5-3), it is necessary to 
monitor radon/radon progenies to ensure worker safety. 30 CFR 57.5-37 is 
being revised to include the radon from natural thorium as well as uranium 
decay series. The surface facilities environment, the ambient background, 
and the exhaust from the underground workings will be monitored for radon and 
radon progenies from the uranium and thorium series. These data will be used 
to assess and control potential worker exposure and to demonstrate compliance 
with the applicable regulations. This activity will fall within the 
operational health physics program when the facilities are constructed.  

4.1.2 CHARACTERIZATION OF NEVADA TEST SITE ACTMTIES 

It is essential to assess the impact of activities in the area 
surrounding the proposed Yucca Mountain facility to (1) fulfill the 
requirements of 10 CFR Part 960 (Section 3.3.1.1.3), (2) support preparation 
of the SAR, and (3) design a facility. NTS activities may have a radio
logical impact on the proposed Yucca Mountain facility. The radiological 
monitoring program will provide data to help quantify this impact. The 
information is needed to support potential design activities. Assessment of 
radiological conditions at the site will be performed by reviewing available 
documents, some of which are discussed in Section 4.2.1, and by collecting 
current data. These two data sets will then be used to document past and 
present conditions, and to project future conditions. Both data sets will be 
documented in the Radiological Data Base, currently being developed by T&MSS.  
Reduced data will be provided by this data base to the Site and Engineering 
Properties Data Base (SEPDB) and the Reference Information Base (RIB).  

The radiological field data collection activities for assessing the 
impact of NTS include: 

1. Determination of ambient airborne radionuclide concentrations in the 
Yucca Mountain area, including identification of potential sources 
and particle size distributions. These data will be used to 
establish intake-air filtration requirements, if any, and to project 
off-normal conditions for design, safety analysis, and site 
evaluation.  

2. Evaluation of the radioactivity concentrations in the groundwater to 
verify that the radiological water quality is acceptable for use in 
the facility. No radioactive material above natural background is 
expected to be present in the groundwater at Yucca Mountain. These 
data are being collected for resolution of other needs (discussed in 
Sections 3, 4.1.4, 4.1.5, and 4.1.6), but can also be used to verify 
the absence of contamination in the water supply.
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3. Surface water and sedimentation analyses of the ephemeral stream in Fortymile Canyon/Wash. These data will be used to project both the impacts of past NTS activities and the radioactivity due to airborne deposition, since this is the source of the man-made activity in excess of normal background, if any, that is present.  

4. Performance of soil and driftwall sampling to establish the existing radiation background in the surface and underground work areas to support facility design and safety analysis activities. The primary purpose of driftwall sampling will be for radon and radon progeny 
product monitoring.  

5. Biota sampling in the Yucca Mountain area to support the objectives of Items 2, 3, and 4, and to examine radioactivity already in the human food chain for the purpose of safety analysis and regulatory 
compliance.  

4.1.3 FACILITY DESIGN AND SAFETY ANALYSIS REPORT PREPARATICN 

The data requirements discussed in Section 4.1.2 and the ambient radiation data are needed for facility design and preparation of the SAR.  Collection of these data is discussed in Section 4.2.8.  

Radon exposure data will also be needed to design the facility and prepare the SAR. The radon data collected before the construction of the exploratory shaft (SE), during underground mining activities associated with the ES, and during ES activities will be used to assess the radon emission rate in the proposed underground facility at Yucca M ountain. The results from evaluation of these data will then be used in the design of the facility ventilation system and safety analysis activities. The data from soil and driftwall samples will be used to assist in the estimation of the radon emission rates and resuspension of existing radioactivity for ventilation system design. These data can also be used in the design of airborne radioactivity monitoring systems for the facility. Radon progeny products collected by air samplers interfere with accurate assessment of the airborne radioactivity concentrations from other sources.  

4.1.4 MON17ORM IMPACT(S) OF SITE OARACT ZATICN 
There is a need, to monitor site characterization impacts in three major areas. The potential sources of radioactivity are resuspended activity from the soil and sediments around Yucca Mountain, release from a groundwater source to the surface, and radon release resulting from excavation. To assess radioactivity resuspension from the site, particulate air samples will be taken and the source (the soils and sediments) analyzed. Any potential release from groundwater to the surface will be evaluated to assess the potential impact, if any. Finally, radon monitoring will provide data to Project offsite impacts of any radon release resulting from site character

ization earth-disturbing activities.
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4.1.5 FEASIBILITY OF RADIOLOGICAL MONITORIN

Because there may already be a radiological background level in excess 
of typical background levels at the Yucca mountain area, it is necessary to 
quantify existing conditions to determine if they will interfere with the 
ability to monitor releases from an operating facility. Special problems may 
exist in accurately performing routine measurements of 1-129, Tc-99, and C-14 
in environmental samples. This concern will be specifically addressed in 
later sections. Finally, it will be necessary to choose and characterize a 
local indicator species. The indicator species is an animal whose range is 
closely limited to the area of interest and whose characteristics result in 
significant intake of radionuclides in the environment. This animal can be 
used to indicate the presence or absence of unsuspected release pathways. A 
further discussion of this concept will be presented in the RESMIP (when 
issued).  

4.1.6 DATM FOR DEQOTAMINATION AND DECOM'ISSICNII 

Data or samples representing the original condition of the area will be 
needed for planning of decontamination and decomnmissioning activities. The 
required monitoring activities will be the same as those for site characteri
zation except that some locations may be changed and the number of locations 
altered. Soil, biota, and water samples must be archived specifically for 
this purpose. Samples will be archived in the Project Sample Management 
Facility (SMF), where chain-of-custody will be maintained.  

4.1.7 COMPLANCE VERIFICP-lON 

The radiological monitoring activities in the radiological monitoring 
program will allow the Project to determine compliance with the DOE Orders 
and WTS requirements during site characterization. These requirements 
cover the monitoring of effluents generated by the Project, including radio
logical emissions reporting and compliance requirements for the Clean Air 
Act.  

The DOWE Order 5400.5, Radiological Protection of Public and the 
Environment, (DOE, 1990a) specifically prohibits the use of soil columns for 
the removal of radioactive material from liquids. No significant quantity of 
any liquid is allowed to be released to the surface before the 
characteristics of the liquid are well established. This is mandated by 
applicable Project procedures. There should be no radioactivity above 
natural background in the groundwater in the Yucca Mountain area; this will 
be verified before release of significant quantities (a few gallons) of such 
water to the surface-water system. Samples will also be analyzed later as 
part of the routine PAW activities. The isotope of interest in this 
determination will be tritium.
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4.1.8 COLLECTION OF DATA FOR M EWIROTMA.L IMPAcr STATEMET 
The specific data required for preparation of the EIS will be identified during the EIS scoping process. Since approximately five years (or more) of data may be needed to establish any trends in the existing background at Yucca Mountain, the data taken in the activities discussed in Sections 4.1.1 to 4.1.6 should be collected over that interval of time. Given existing schedules, there will not be sufficient time to begin to collect these data after the EIS Scoping Hearings. The data collected for site characterization activities is expected to be similar to the data identified during EIS scoping. The data collected will be used, where appropriate, to supplement the data collected specifically for the EIS radiological baseline. Efforts will be made to keep the radiological monitoring activities discussed in Sections 4.2.1 to 4.2.6 consistent with the projected EIS radiological baseline data collection requirements and guidelines.  

4.2 DESCRIPTION OF THE RADIOLOGICAL FIELD MCNI70RING PROGRAM 

The radiological monitoring program is intended to gather environmental radiological data to satisfy the needs identified in the ERCP (DOE, 1988a) requirements. Details of the program are based on applicable DOE, NRC, and EPA guidance and requirements. Guidance from various other groups (e.g., NCRP, ICRP), consensus standards, historical precedent, and industry practice will also be used in the program's development. The program specifically addresses the site characterization phase; later phases will be discussed in subsequent revisions of this document.  

4.2.1 SAMPLING INITIATION 

The radiological monitoring program recognizes that there may be an elevated background in the Yucca Mountain area from the deposition and resuspension of particulates from past NTS activities. Also, this background may be changing with time because of radioactive decay and the movement of radioactivity into and out of the area from other locations. It is presently unknown whether this source is changing, and, if so, in which direction (increasing or decreasing). Indeed, the direction or rate of any changes may be highly dependent on radionuclide type. Consequently, it is important to characterize any changes in the source term and establish current conditions 
accurately.  

Collection of background data typically requires two years at a pristine site for preparation of the RIS and prior to initiation of operation. This permits characterization of the seasonal, statistical, and spatial variability in the current background (Corley et al., 1981; Walker, 1987; and Regulatory Guide 4.1, Section C.1 (NRC, 1975)). Characterizing the variabilities will take substantially longer if the current background is changing with time. Any significant change in the current background should, however, be identifiable from five years of data. These data will have to be
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collected for preparation of the £IS. Also, because it typically requires 
about one year to implement a program including procurement, training, and 
operational testing, the total time to establish an environmental background data base may be six years. This discussion does not address possible future 
unplanned releases at the NTS. Note that site characterization activities are not expected to alter the radiological background conditions in the Yucca 
Mountain area.  

An exception to this time requirement just discussed is the characteri
zation of the radon baseline. Because the radon parents have extremely long 
half-lives, the radon background at the site has not been affected by past NTS activities that released radionuclides. Consequently, two years of data 
collection before ES construction and mining activities would be desirable to characterize the radon source term. It is possible that only one year of data may be collected because of Project schedule constraints, and efforts are being made to maximize data collection within these constraints. The 
radon data collected using passive integrating radon monitors will be 
supplemented with continuous radon data to ensure adequate background 
information is obtained. The radon background data collection activities should be finished before shaft construction and mining activities. The 
effect on radon release rates of the weapons testing induced seismic activity would be characterized by this activity as well, if it exists. Any effect is 
unlikely to be detected on the surface, because of the small size of the 
effect, the diffusion rate of radon through the soils (Rogers et al., 1984), 
and the half-life of radon.  

Details of the RADMP monitoring activities are discussed in the 
following sections, and each type of sampling and analysis are addressed 
separately.  

4.2.2 SAMPLIM AR3 A 

Based on the regulatory requirements and guidance, technical guidance, present NTS programs, public concern, and historical precedent, the general 
areas of interest for the radiological monitoring activities are (1) the area surrounding Yucca Mountain, and (2) (based on the 10 CFR 960.5-2-1 require
ment for monitoring the newest highly populated urban area) the City of Las Vegas, Nevada. The Project sampling activities will be directed toward 
monitoring the radiological exposure pathways to man in these areas.  

4.2.3 SOURC OF RADIOACTMTY 

Potential sources of radioactivity in the environment at Yucca Mountain 
before receipt of nuclear waste are: 

1. Resuspended radioactive materials originally present in the soils or 
attached to the biota.
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2. Radioactive particulates released by other NTS activities or 
resuspended from other NTS locations.  

3. Radioactive gases (H-3, C-14, various radioactive iodine isotopes and inert gases) released by NTS activities from other NTS locations that may, with time, become associated with soils, surface water, or 
the biota.  

4. Radioactive releases from the comnercial low-level waste disposal activities located near Beatty, Nevada. The major indicators of releases are similar to those from the NTS (items 2 and 3).  
5. Planned releases of short-lived radionuclide tracers and the potential for accidental release of longer-lived radionuclides used during site characterization activities at Yucca Mountain and associated with well-logging and hydrological modeling activities.  

6. Radioactive material dissolved or suspended in the groundwater or surface-water systems from past NTS activities. (The groundwater 
source may be essentially zero due to the travel time required for the water to reach the saturated zone, radionuclide transport rate in the unsaturated and saturated zones, radionuclide decay rates, past NTS data referenced in Table 4-1, and projected groundwater 
flow paths.) 

7. Radioactive material dissolved or suspended in the groundwater or surface-water systems from natural sources of radioactivity. K.) 
8. Radon and radon progeny products released to the atmosphere, 

including existing release rates, enhanced release rates resulting from excavation activities, and enhanced release rates resulting 
from mining activities.  

9. Natural radioactive material present in the soils, in the 
atmosphere, or incorporated into the biota.  

10. Worldwide fallout.  

Activity in the Yucca Mountain area is expected to be predominately either naturally occurring or from NTS activities; neither of these is expected to be large. The contribution from the nearby c mercial low-level waste disposal activity is also expected to be negligible since it has very limited releases and is 40 kilometers (22 miles) away. The impact of the facility will be verified. The radionuclides of interest are sumuarized in Table 4-1. The radionuclides were selected based on several criteria: 

1. The significant radionuclides based on the EPASS (SAIC, 1989a), which may be derived from the various NTS activities.  

2. The significant radionuclides based on the EPASS (SAIC, 1989a) that will be present at the site when operations are initiated.
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Table 4-1. Radionuclides of interesta (pilc : *>t 1) 

Source 

Spent Fuelb Hef erence 
> 0.01% > 1% Naturallyc 40 CFR 191 (See pl.,.e ', 

Padionuclides NTSd' 10 years 10,000 years HLW occurring Table 2 Emissions" of !ahlVl) 

Footnotes 

aHL"! = High Level Naste; UTS = Nevada Test Site 
bpercent of total activity per fuel element.  
cThese are naturally occurring radionuclides that must be addressed per 30 CFR 57. IJote other 

naturally occurring radionuclides (K-40 and Be-7) will be included in the analysis to allow evalItat i.:.i f 
the analytical techniques.  

dThe n0" indicates these radionuclides are not asssociated with projected Project acLivitics ILut 11', 
be associated with NTS activities and could interfere with projected monitoring activities. RddintiucI idi.f; 4. not identified with a "0" also occur in potential waste forms for disposal at a repository. This is I:,..  
on data reported in the annual environmental reports. It is projected that sliqht conceritrt. ions cl IIIl 
isotopes listed may be present.  
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emitting radionuclides, e::cept the energy (in MeV) indicated, will be deLecteJ using jzJnIlu spF..cl 1ii 
measurements.  

fU-238 is not included in the actual percentage of activity assessment because of its low specific 
activity. It is, however, a very significant mass fraction, so it is included.
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Reference Ilunilker 
Indicated Above Source 

I ORNL/TM-9591/VI&2, Tables 3-5, 3-6, 3-7, 3-8, 3-9, 3-10 (CiHNI., 1986,) 
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old fuel 

2 DP-1606, Rev. I (August 1983). Table 5 and Table 11 (Baxter, 1983) 

NOTE: >0.01% 

3 NCRP Report 50, Section 2.3.5 (NCRP, 1976) 

4 40 CFR Part 191, Table 2 

5 EPA/600/4-86-030. (Source of analytical interferences) (lIRA, [98t.  

6 EPA/600/4-86/022. (Source of analytical interferences) (NRA, 198bb) 
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3. Radionuclides specifically addressed in the long-term release limits 
(40 CFR Part 191, Appendix A, Table 1) of the EPA's criteria for 
geologic disposal of HLW, to provide comparison data for long-term 
assessments.  

4. Radon and radon progeny products per the 30 CFR Part 57 criteria for worker exposure. In addition, the radionuclide concentration will be compared with the public exposure criteria for uranium mills and mill tailings (40 CFR 192.12, 192.32, and 192.41).  

5. Radionuclides of significant half-lives or existing in significant 
quantities in SF or HLW (references noted in Table 4-1).  

6. Naturally occurring radionuclides will allow a check of the quality of the sample analysis, since these radionuclides are present in the samples as part of the natural environment (Be-7 in gamma 
spectroscopy).  

4.2.4 ý AIRBORNE MONIMTRIM3 

The radiological monitoring program will include activities to monitor 
airborne radioactive particulates, radioiodine, tritium, and inert gases.  

4.2.4.1 Basis for monitoring airborne radioactivity 

As indicated in Corley et al. (1981) and Walker (1987), the four categories of airborne radionuclides that should be considered for measurement in air sampling systems are particulates, gases (principally the inert 
gases), halogens (principally radioiodines), and tritium. Consideration of these airborne categories is important for environmental sampling and measurement because the categories account for most of the radioactive materials 
released from any site.  

4.2.4.2 Location of air monitoring stations 

Location of the air monitoring stations requires consideration of 
various technical factors. These factors included consideration of the location of the future facilities, past activities in the area, meteorology 
of the area, topography of the area, location of population (onsite and 
offsite), and others.
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4.2.4.3 Sample collection frequency K.) 
It is essential that appropriate sampling frequencies be identified.  

with the exception of particulate size sampling, this discussion addresses 
sample change frequency, since sample collection activities are essentially 
continuous.  

Based on DOE guidance (Corley et al., 1981; and Walker, 1987), the 
frequency of collection for air samples is adjusted to take into account the 
limitations of the sample collectors, the capabilities of the air movers, and 
the physical problem of retrieving samples from each location on a fixed 
frequency. Typically, frequency of collection is every one to two weeks.  Dust loading of the filter will generally determine the sampling period.  
Dust loading increases the differential pressure across the filter to a point 
where the equipment can no longer ensure a constant flow rate.  

4.2.4.4 Air sampling and monitoring systems 

Six separate activities (based on the characteristics of the media to be 
collected) will make up airborne radioactivity sampling: airborne particulate sampling, iodine sampling, C-14 sampling (CO2 ), tritium sampling, manmade inert-gas and radon/radon sampling/bonitoring, and radon/radon progenies 
sampling and monitoring. Note that the ambient airborne radiation data 
(Section 4.2.8) will be used for cloud immersion dose assessment.  

4.2.5 WATER SAMPLING 

Corley et al. (1981) describes and justifies the water surveillance 
requirements at nuclear facilities. The principal exposure pathways from 
waterborne radionuclides to individuals (or groups of individuals) in the 
environment are ingestion of drinking water; consumption of fish, ducks, or 
other aquatic species; and the consumption of irrigated crops. Of secondary 
importance are external radiation dose contributions from surface water 
(swimming, boating, water skiing), sediment deposits along the shoreline, or 
deposits on an irrigated field. The radiation doses from these external 
sources are generally orders of magnitude less than doses from ingestion 
pathways (Denham et al., 1974; Soldat, 1971).  

As a consequence of the desert ecosystem within which the site is 
located, the potential for radioactive material from Yucca Mountain reaching 
man through the water pathway is very small. Water pathways at Yucca 
Mountain may include the following: 

1. Ephemeral streams and catch basins.  

2. Groundwater.  

3. Airborne deposition to the Amargosa River or streams.  

4. Reservoirs or ponds supplied from groundwater sources. K.)
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No liquid effluent will be released to a surface-water source, because 
there are no through-flowing streams in the Yucca Mountain area. There is a 
large ephemeral stream (Fortymile Wash) located just east of the site.  

Routine laboratory determinations from water samples typically include 
gross alpha and beta, tritiun, radiostrontium, gamna spectrometry, and 
specific radio-chemical analysis for other selected nuclides. Alpha 
spectrometry may also be included, depending on potential release of alpha 
contaminants or the results of the screening. In addition to total activity 
analysis, it may be desirable to measure the distribution of activity between 
soluble and suspended materials, as well as the chemical form of a 
radionuclide.  

4.2.5.1 Locations 

Collection of water samples at the designated locations discussed in the 
following sections is based on site-specific conditions and guidance docu
ments from DOE, NRC, and EPA. The proposed Yucca Mountain repository site 
hydrologic conditions are generally characterized by low precipitation, no 
perennial streams, few springs, rapid runoff during heavy precipitation 
(ephemeral streams), limited/intermittent catch basins, and deep underground 
aquifers (Alkali Flat-Furnace Creek Ranch groundwater basin). Other condi
tions such as local meteorology and absence of liquid effluent releases to 
surface-water sources are also important to the selection of water sampling 
locations.  

4.2.5.2 Methods 

The major concerns for water sampling are the collection of a represen
tative sample and the preservation of radionuclides in their original concen
trations before analysis. Most water measurements are made on samples taken 
in the environment and returned to the laboratory for analysis. The general 
problem of the measurement of radioactivity in environmental water samples 
has been discussed by Kahn (1972). Standardized methodologies for collection 
and handling of water samples are also discussed in numerous documents, 
including American Public Health Association (APHA) (1971), American Society 
for Testing and Materials (ASTM) (1987a,b), Manual of Ground Water Sampling 
Procedures United States Geologic Survey (USGS) (1977) and EPA (1977). All 
sampling activities will be consistent with Conti et al. (1978) and 
applicable NRC guidance.  

4.2.5.3 Sampling frequency and analysis 

Based on the reccem"ndation of the various reviewers or the RADMP and 
the characteristics of the flow regime (regional hydrology) in the Yucca 
Mountain area, the water typically will be sampled annually. A gamma
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spectroscopy evaluation will be completed on each sample. Approximately 10 K.) percent of the samples collected will be analyzed for the radionuclides discussed in Section 4.2.3, with four possible exceptions: Fe-55, Ni-59, Ni-63, and Sm-151. Only about 5 percent of the samples typically being subjected to the full suite of analysis will be analyzed for Fe-55, Ni-59, and Ni-63 (these concentrations are expected to remain constant and the analyses are extremely difficult). Since it is very difficult to test for Sm-151, and because the radionuclide will behave in the environment like europium, analysis for Sm-151 will only be conducted when europium is detected. Note: The concentration of europium and samarium in the waste will be similar.  Careful evaluation of preliminary results for these two nuclides will eventually determine the future frequency of analysis.  

4.2.6 SOIL AND DRIFT SURFACE SAMPLING 

The DOE (Corley et al., 1981; Walker, 1987) provides recommendations for soil sampling. The guidance indicates that soil provides an integrating medium that can account for contaminants released to the atmosphere (either directly in gaseous effluents, or indirectly from resuspension of onsite contamination), or through liquid effluents released to a stream that is subsequently used for irrigation. Hence, soil sampling and analysis will be used to evaluate the long-term accumulation trends and to estimate environmental radionuclide inventories. In addition to radionuclides that are specific to a particular operation or facility, naturally occurring and fallout radionuclides can be expected in soil samples.  

During underground mining and operation, driftwall sampling will be used to characterize the uranium and thorium sources that produce the radon and radon progeny product inventory emanating from the mine.  

4.2.6.1 Location and frequency 

Background determinations will be based on soil sampling and analysis at points corresponding to background (or control) air sampling locations.  Primary soil sampling locations have been selected to coincide with air sampling stations since the comparability of data may be important in achieving the objectives of the overall environmental sampling program. Soil samples will be collected in association with other sampling locations as appropriate.  

4.2.6.2 Sampling methods 

several reports are available that should be used as guidance in sampling, preparing, and analyzing soil for plutonium (AEC, 1974; Sill and Williams, 1971), for radium (Fleischhauer, 1984; Meyer and Purvis, 1985; Myrick et al., 1983), and for other radionuclides (ASTm, 1986; Mohrand and
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Franks, 1982). In addition, Healy (1984) has proposed a standard for comparing observed to allowable concentrations of plutonium. Note: 
Consideration will be given to cost effectiveness in analysis. A limited number of analyses will be completed with very high sensitivity, whereas most 
analyses will use standard analytical techniques.  

4.2.6.3 Soil and drift surface sample analysis 

The analyses for the soil and driftwall samples were selected based on 
the recommendations of the DOE guidance (Corley et al., 1981; Walker, 1987, 
etc.), good technical practices, and the specific concerns expressed in 40 
CFR Part 191.  

4.2.7 BIOTA SJMPLING 

The DOE (Corley et al., 1981; Walker, 1987) indicates that samples of milk, crops, and animal produce from livestock and game are of greatest 
importance in environmental surveillance because they provide the most direct 
basis for assessing the radiation dose to man from ingestion. The principal pathways for radionuclide contamination of food pathways to Homo sapiens are 
(1) atmospheric deposition onto crops and animal forage crops from airborne 
releases, and (2) crop irrigation from water bodies receiving liquid 
effluents.  

while this section briefly describes the biota sampling program, many 
details of the program cannot be presented until a detailed survey of the 
agricultural, recreational, and cultural activities within the area is 
conducted. The preliminary data necessary will be collected over the next 
two years as indicated in Section 6.1 of Corley et al. (1981).  

Presently, the biota samples collected under this monitoring plan will represent direct dosage pathways, indirect dosage pathways, and animal indi
cator species of local environmental contamination. Direct pathways are represented by food items and will include samples of milk, crops (intended 
for human consumption), beef, poultry, and eggs collected in the far-field 
area. Near-field samples of game birds may be collected if population 
densities increase sufficiently. Venison samples from local mule deer will not be collected due to low population density and movement pattern consider
ations. Indirect pathway samples will include cattle and deer forage 
species. Several indicator species indigenous to the facility area have been selected to assist in detecting inadvertent releases of radioactivity and to monitor any long-term radionuclide accumulation in the local environment.

4-17



4.2.8 AMBIEN (BACKGRaN) RADIATICN MCNITVRING 

The exposure of environmental population groups (general public) to external radiation from nuclear facility operations includes exposure from cloud passage of airborne effluents, as well as exposure from previous 
radionuclide deposition patterns on soil, vegetation, sediment, or structures. External exposure from radionuclides in water should be insignificant during normal operations at a site such as the Yucca Mountain 
facility, although unique situations may still arise where recreational, 
commercial, or industrial use of a receiving body of water may incur some 
direct exposure.  

The feasibility of distinguishing an annual incremental exposure even as low as 5 mR at a given location with the best available dosimetry is difficult in view of the variability of background radiation. The methods 
discussed in the balance of this section describe the range of available 
techniques, including those selected for use at Yucca Mountain.  

4.2.8.1 Thermoluminescent dosimeters 

Integrating dosimeters include such commonly used devices as TLDs and ionization chambers. Records of environmental exposure rates for the early years at the NTS were largely based on ionization chamber readings, and are generally not well-suited for comparison at low exposures (in terms of 
accuracy) with more recent results using TLDs. TLDs are the dosimeters of choice based on demonstrated sensitivity, reproducibility, reliability, and 
long-term stability. The individual dosimeter is relatively inexpensive, 
although a couplete dosimeter/reader system can involve a large initial cost.  

4.2.8.2 Exposure rate 

various instrunents are-available for continuous monitoring of the exposure rate as a function of time. For the monitoring of intermittent or unplanned releases, characterization of diurnal variations, and better identification of source terms, exposure rate instrumentation should be 
available.  

4.2.8.3 Aerial surveys 

Aerial surveys consist of overflights of the near-field area by an aircraft-borne radiation measurement and recording system. The AMS (Doyle, 1974; and Deal and Doyle, 1975) operated for the DOE by EUXG Inc., is the method currently planned for this survey. It provides detailed data analysis from aerial surveys of gamma radiation levels in and around nuclear 
facilities. Although developed primarily to provide improved radiation accident response capability, results from AMS helicopter surveys of major
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DOE sites (Burson, in preparation; and Boyns, 1975) have provided an overview 
of the location, relative intensity, and identification of gamma-emitting 
radioactive contaminants. Particularly valuable is the definition of 
radioactivity levels in areas difficult to measure by ground survey 
techniques.  

4.2.8.4 In situ gamma spectroscopy 

In situ ganma spectroscopy will be used to characterize the ambient 
environment at each soil sampling location (Section 4.2.6). The data 
collection (site-specific spectral data) will initially occur at each soil 
sampling location, and will normally be repeated only if there is an 
indication that the radiological conditions have changed. A limited number 
of locations will be selected for quarterly reevaluation to provide some idea 
of the variability of these spectra over time.  

The primary driving force for in situ spectroscopy, as for the 
radiological monitoring program, is the requirements and recommendations in 
the current draft of Corley et al. (1987). This document specifies in 

1. Section 5.4.2 (p 5.12)-that "before final placement of any 
environmental radiation measurement station (background or control 
and indicator locations), an initial on-the-spot survey should be 
performed and documented to determine the absence of possible 
naturally occurring anomalies that could affect interpretation of 
later measurements .... An in situ gamma-ray spectrometer.. .can be 
used... ." 

2. Section 5.4.2 (p 5.14) that win situ gamma spectroscopy should be 
used as a method of documenting environmental mixtures of 
radionuclides.... • 

3. Section 5.7.3 (p 5.36) that [(ulseful information about soil 
contamination levels can also be obtained using in situ ganma-ray 
spectroscopy.* 

The recoemendations of the DOE/Headquarters (HO) consultants during a 
review of the status meeting on the PAW on May 13 and 14, 1987, was that in 
situ gamma spectral analyses should be included as part of the radiological 
monitoring program.  

In addition to the DOE requirements, NCBP (1976) indicates that "[(ln 
situ measurements are valuable for the rapid assessment of radiation 
exposure, identification of radionuclides, and detection of trends in 
environment radioactivity due to man's activities." 

International Atomic Energy Agency (IAE.) (1975) indicates that in situ 
measurements are extremely useful in evaluating the impacts of unplanned 
releases. However, this evaluation is only feasible if baseline in situ data 
have been collected before the release.
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The DOE indicates in the Environmental Measurements Laboratory Health 
and Safety Laboratory (EML-HASL)/300 (Procedure C-02-01) that "(flield 
spectrometric techniques permit the rapid identification of particular radio
nuclides in the environment.... (Harley, 1986)." Furthermore, DOE 
Environmental Monitoring Laboratory personnel indicated at the Institute of 
Electrical and Electronic Engineers, Inc. (IEEE) Nuclear Science Symposium 
(San Francisco, CA, October 21-24, 1981) that "in situ gamma spectroscopy 
results may be obtained more rapidly than laboratory counting a grab sample, 
and will generally be more representative of the area." Thus, the technical 
requirements and guidance indicate that in situ ganma spectroscopy is 
appropriate.  

4.2.8.5 Public monitoring 

Based on the precedent established by the existing NTS environmental 
monitoring program, this RADMP activity may also support the public 
monitoring activity associated with the NTS. A limited number of individuals 
in the public (1) are monitored with a personal dosimeter, (2) receive 
routine bioassay, and (3) receive routine in vivo counting in the NTS 
program.  

4.3 IMPLEMEATION OF THE RADIOLOGICAL MONCITORING PROGRAM 

4.3.1 DOE PROCELRAL REWRCMUTS AmD OPERATICNS 

All activities in the radiological monitoring program must be approved 
by the Project Office and implementation must be consistent with DOEiNV 
operations, as determined to be applicable by the Project Office. The 
program will follow all applicable DOE requirements and standards. The 
program and its major organizations have their own radiological and nonradio
logical safety requirements, which will be followed. The radiological 
monitoring program will also comply with the NTS Radiological Safety 
(DOEiNV, 1988) requirements and applicable organization environment, safety, 
and health plans, as applicable. These requirements are always applicable 
when conducting activities on NTS but outside the area of Project Office 
responsibility.  

4.3.2 PRWECT I ACES 

Activities in the PAW that overlap with activities of other Project 
organizations or other organizations will be arranged to prevent duplication 
of effort. Two basic procedures will be followed: one for other Project 
organizations and one for within the TUMSS organizations. In both instances, 
the technical individuals (principal investigators) will meet and establish a
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mechanism for sharing information. For activities involving various T&MSS 
organizations will be addressed within T&MSS. However, for other Project 
organizations, a Project Office representative may be involved in the 
technical discussion. Concurrence of the affected Technical Project Officers 
is required in the decision. Areas where this overlap appears to exist 
include the following: 

1. The Sandia National Laboratories radiological assessment activities.  

2. Water sampling for radionuclide constituents.  

3. Air quality monitoring (particle size analysis).  

4. Fauna and flora sampling for radionuclide analysis.  

4.3.3 EQUIPMENT AND SERVICES 

The equipment used in implementing the radiological monitoring program 
will normally be procured as commercial grade items as discussed in 
"Guidelines for the Utilization of Comnercial Grade Items in Nuclear Safety 
Related Applications" (EPRI, 1988). This is justified, since the equipment 
used in implementing this activity is 

1. Not unique to nuclear facilities.  

2. Used in other than nuclear facilities.  

3. Can be ordered based on the manufacturer's/supplier's published 
specifications.  

If a requirement is identified, as the program is implemented, for the 
procurement of unique equipment, this equipment will be addressed on a 
case-by-case basis. No such equipment has currently been identified.  

Equipment purchased as comnercial grade will be evaluated for adequacy 
prior to procurement. Documentation of this evaluation will be in the form 
of the signature of the requester and the responsible manager on the 
procurement documentation. Upon receipt, this equipment shall be subject to 
receipt inspection to provide assurance that the equipment received is the 
equipment ordered. Before use, the equipment will be subject to an 
operability test or acceptance testing as appropriate based on the complexity 
and intended use of the equipment.
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5.0 OTHER SUPPORTING RADIOLOGICAL DATA COLLECTION ACTIVITIES 

This section briefly discusses the collection of the data required to 
support radiological analyses. It does not include collection of the radiological monitoring data previously addressed in Section 4 and future 
Project radiological analytical activities. The specific data collection 
needs are addressed in the RESMIP (to be issued), based on the criteria in 
this section.  

The primary data needed to support the radiological safety analysis are those data necessary for implementing computer programs. The primary area of emphasis is the calculation of radiation doses to the public using programs 
such as AIRDOS-EPA. These data will include radiological, meteorological, 
agricultural, cultural, and general biota data; characteristics of 
radioactive aerosols; and population demographics. Also required are 

1. Resuspension and deposition data for radioactive particulates.  

2. Solubility/leachability of radioactive materials.  

3. Chemical form of radionuclides.  

4. Radon emanation rate for various materials (or characteristics to 
assess this value).  

5. Effects on radon emanation rates of meteorological conditions and 
expected site activities.  

6. characteristics of off-normal and accident scenarios for the 
activities (present and future).  

7. Ventilation flow characteristics.  

8. Enviromental sensitivity to the impact of radionuclide uptake.  

5.1 DM REuREMENTS OF CLULATION MODELS FOR USE IN THE EI0 
IMPACT STAMENT, SAFETY ANALYSIS REPORT, AND OTHER ACTIVITIES 

The data required in developing the EIS and SAR are essentially 
identical to those data required in assessing regulatory compliance and 
environmental monitoring commitments. The following sections address the collection of these data based on the potential data source. This set of data may require changes following the EIS Scoping Hearings. These data 
include: 

0 Radiological data.  

* Characteristics of radioactive aerosols.  

* Meteorological data.  

5-1



e Agricultural data.

0 Cultural data.  

0 Population demographics.  

0 General biota data.  

5.2 DATA AVAILABLE IN THE TECHNICAL LITERA7ERE 

A significant amount of the data mentioned in Section 6.1 is available in the technical literature. Major sources of this technical guidance are (1) Regulatory Guide 1.109 (NRC, 1977), which is applicable to nuclear reactors; (2) Till and Meyers, 1983; and (3) Elder et al., 1986. This guidance, however, recommends the use of local data rather than gene ric data.  Because of the arid characteristics of the Yucca Mountain area, site-specific data are very important because most generic data (e.g., Regulatory Guide 1.109 (NRC, 1977)) were developed for non-arid environments. If site-specific data cannot be obtained, the data from Regulatory Guide 1.109 or other sources in the technical literature will be used. Specific details addressing the identification and collection of these data are found in the RESHIP (to be issued).  

Should any plant or animal species having a high bioaccumulation factor (relative to assumptions in the Environmental Pathways Analysis Scoping Study (SAIC, 1989a)) or a high biological susceptibility to radiation be identified within the area, special monitoring will be added to that described in Section 4.0. The cited reference documents are intended as examples and should not be interpreted as prescriptive.  

The data of interest includes: 

* Radiological data.  

"• Characteristics of radioactive aerosols.  

"* Meteorological data.  

"* Agricultural data.  

"* Cultural data.  

"* Population demographics.  

• General biota data.
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5.3 PROCEDURE FOR ACQUIRING DATA NOT AVAILABLE IN THE TECHNICAL LITERATURE 

Unavailable technical data are of two types. The first type is site-specific data, which need to be collected in the Yucca Mountain area.  The second type is general technical data, which are needed to support these processes and are currently not available. The two types will be discussed 
separately.  

5.3.1 SITE-SPECIFIC DATA 

Site-specific data include the characteristics of radioactive aerosols at the site, the meteorology of the site, agricultural and cultural data for the Yucca Mountain area, population demographics, and general biota data for 
the site.  

5.3.1.1 Characteristics of radioactive aerosols at the site 

These data will be collected as part of the implementation of airborne monitoring activities discussed in Section 4.2.4. They will then be used to (1) assess the resuspension and deposition of radioactive aerosols at the Yucca Mountain site, and (2) determine the typical particulate size distribution for use in assessing dispersion and deposition of any potential radioactive aerosols and the resultant dose to man.  

5.3.1.2 Meteorology of the site 

The meteorological data collection needs are addressed in the existing Project Meteorological Monitoring Plan (DOE/Nv, 1989b) and the Project Environmental Field Activity Plan for Air Quality Monitoring. Collection and reporting of data are essential to the successful completion of this 
activity.  

5.3.1.3 Agricultural and cultural data for the site 

The site-specific agricultural and cultural data for the Yucca Mountain site that are unavailable in the technical literature will be needed between 1991 and 1995. After a review of the technical data currently available, supplemental data will be developed by the T&MSS. When an initial data set is developed, it will require routine updating approximately every five years and just before preparation of the Draft Environmental Impact Statement (DEIS). The agricultural and cultural data collection activities will be separate activities and may also be reported separately.  
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5.3.1.4 The ccpulation demographics for the site and nearest highly populated area 

The required demographic data will be developed by the T&MSS Oin 
cooperation with the EPA NRA Division and other organizations. These data 
will reflect currently available data(Section 6.2) and new data collected by 
the NRA or other organizations in support of general NTS activities. The 
initial data will be needed between 1988 and 1989. To collect changes that 
occur with time, these data should be updated at least every five years and 
just before preparation of the DEIS. Also, projections of population changes 
throughout the licensing and operation phases will be needed.  

5.3.1.5 General biota data for the site 

The biota data collection supporting the radiological analyses for the 
site is primarily addressed by those activities described in Section 4.2.7.  
Ongoing NTS biota monitoring activities and the Project Environmental Field 
Activity Plan for Terrestrial Ecosystems (to be issued) provide supporting 
data.  

5.3.2 AREAS REQIRING FURTHER R.ESEARCH 

Presently the only area requiring further research, aside from the 
collection of site-specific data, is routine environmental sample analysis 
methods for Tc-99, C-14, and 1-129. These isotopes are specified in 40 CFR 
Part 191, but have not (to date) been included in the routine analysis 
programs. The development of sampling techniques for these isotopes is 
underway at the SAIC with Project support. This work is expected to be 
completed in late FY 91 or early FY 92. The analytical technique for 1-129 
will involve gamma and beta anti-coincidence counting. The radionuclide 
analyses for Tc-99 and C-14 will use various wet chemical concentration 
techniques and existing counting and analysis methodologies.
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6.0 RADIOLOGICAL DATA ASSESSmEwr

In addition to the activities in Section 4, various computational and analytical methodologies are required to support the radiological monitoring program and various other Project site characterization radiological 
assessment activities. These methodologies can be relatively uncomplicated .calculation models, or more comprehensive computer programs with varying 
degrees of-complexity.  

The analytical methods required to implement the radiological assessment 
element of the RADMP are partly determined by the reporting and analytical 
needs of the Project during site characterization. Most of the methodologies 
will be directed toward the estimation of potential radiation doses to the worker and the public, or the dispersion of activity into the environment 
from existing or planned activities. A limited number of computational 
methodologies are needed to support (1) resolution of other radiological 
issues, such as shielding design verification and impact analysis; (2) review of safety analysis, etc.; and (3) other assessment activities. The methodologies presently identified are briefly discussed in this section. The criteria for selecting methodologies for use in Project radiological impact 
assessments are also addressed. In addition, the probabilistic risk 
assessment methodology (PRAM) activities ongoing at various OCFM organizations are considering many of these same analytical methods for use 
in repository design and licensing. Every effort will be made to ensure 
consistency of this activity with the PRAM activities.  

6.1 RE=REMUi FOR THE METHODS 

All radiological assessment methodologies require various types of input data. In many instances, the development of input data itself may require 
various levels of analytical effort. This activity would include the 
development of the basic analytical methodologies, the various inputs, or the assessment techniques necessary to support the required analyses. The analytical areas that should be addressed include the following: 

0 Source term assessment.  

0 Public radiation dose assessment.  

* Worker radiation dose assessment.  

0 Risk assessment.  

• Radon source terms.  
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6.2 SELECTIW AND VERIFICATION, VALIDATICN, OR DOCUMENTATION OF METHODS 

All assessment methodologies/programs used in this task will be evaluated against a set of defined considerations. The T&MSS Contractor or other 
supporting organization will evaluate these methodological programs for use in assessing compliance during the site characterization and construction phases (and other phases as needed). When the evaluations are conducted by an organization others than T&MSS, the organization will attempt to obtain 
the concurrence of T&MSS on this evaluation. These evaluations will be submitted to the Project Office for approval when completed. These 
considerations include, but are not necessarily limited to, the following 
questions: 

1. To what extent does the methodology/program provide the required 
data from available input? 

2. How feasible is it to modify the methodology/program to provide 
the required data from available input?_ 

3. Are there alternate methodologies/programs that can provide the 
required data from available input? 

4. Has the methodology/program been accepted in NRC licensing 
proceedings? 

S. Has the methodology/program been accepted (or will it be accepted) 
by the EPA, NRC, OCRM, or other DOE organizations? 

6. Is adequate documentation available for use of the methodology/ 

program? 

7. Has the methodology/program been verified? 

8. Has the methodology/program been validated? 

9. If the answer to Item 7 or 8 is no, can verification and 
validation be accoaplished? 

10. Can site-specific data be used in these methodologies/programs? 

11. Does the methodology/program produce answers within an acceptable 
level of uncertainty? 

12. Is the methodology/program consistent with statutory requirements, 
regulatory criteria, and technical guidance? 

13. Is the methodology/program consistent with the other OCffM 
programs, and is it consistent with state-of-the-art technology?

6-2



Evaluations of the various methodologies/programs within these 
constraints and considerations will rely on completion of the following 
activities: 

1. Obtaining and reviewing a copy of documentation for the 
methodology of interest.  

2. Performing a test case implementation of the methodology.  

3. Documenting the selection process for a methodology. (Software 
documentation is discussed in the Project and/or T&MSS Software a 
Plan (SOAP) and applicable procedures or the equivalent 
documentation for the applicable organization.) 

.4. Verification and validation, as appropriate.  

5. Implementing QA and configuration management controls as described 
in the applicable SWAP and associated documents.  

After completion of the evaluation activities, the methodology is approved for use. The evaluation process may be terminated at any step if it is determined that no significant benefit to the Project will result from 
completion of the process.
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7.0 SCHEDULE AND REVISIONS

This section provides the needed administrative data to support 
implementation of the radiological monitoring program. These administrative 
data emphasize the future planning for the program.  

7.1 SCHEDULE (MILESTCNES) 

The basic schedule for RDH activities is summarized in Figure 1-1.  
The network reflects RPADMP implementation, issuance of annual data reports 
each May, preparation of a sumnary data report in 1993, revision of the RADM 
to reflect major changes in Project activities, and preparation of other 
relevant reports.  

Supplementing the basic schedule, Table 7-1 provides a summary of the 
detailed initial RAM implementation. The schedule described in Table 7-1 
is based on expected procurement time, funding, land access, site activities, 
and perceived need.ý Most of the expected scheduling relates to potential 
procurement delays and to uncertainty in the scheduling of other Project 
activities.  

7.2 REVISIONS 

Planned revisions of the RAWKP are shown in Figure 1-1. These revisions 
relate to presently identified changes in Project activities. If future 
Project activities or the data collection results indicate a need for 
additional revisions, the revisions may be initiated by the RFPD Manager or 
any individual. In addition to the planned and other revisions to the RADIP, 
modifications to the field activities may also occur. These changes will be 
documented by letters to the PM, QA, and PAP organizations. These letters 
will be added to T&MSS Sample Location Document controlled copies as they are 
issued. This will allow the program to respond to needed changes in a timely 
and fully documented manner.  

The planned revisions are expected to be primarily changes in scale of 
the activities. The revision following the EIS scoping hearings will reflect 
both recommendations from these hearings and results of the human food chain 
study discussed in Section 4.2.7.  

The revision at the time of EIS preparation (October 1993) will reflect 
a reduction in the program and represent completion of major data collection.  
The program will be used to maintain data continuity and to monitor any 
changes in site conditions. This revision will also affect the current 
facility design.
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Table 7-1. Implementation plan for Radiological Monitoring Plan activities (page 1 of 2) 

Activity Initiation Completed& 

Air sampling (60-meter tower/ 9/87 

particulate iodine only) 

Air sampling/hear field 1/91 to 6/91 

Air sampling/far field 6/88 to 3/91 
Water sampling (general) 1/91 to 9/91 
Catch basin survey 6/91 10/91 
Water sampling (catch basins) 10/91 to 10/91 
Inert gas and tritium sampling 7/88 to 9/91 

Radon integrating samplers 9/87 
Radon continuous monitoring 3/91 

Initiate analysis capability 3/91 7/91 
development for Tc-99, C-14, and 1-129 

Soil/sediment sampling 1/91 to 6/91 

In situ gama spectral analysis 1/91 to 9/91 
Milk sampling Cngoingb 

Near-field biota sampling 5/88 to 2/89 
Survey of far-field biota in human 1/91 12/91 

food chain 

Preliminary assessment of sampling 10/91 3/91 
needs in the biota (human food chain) 

Thermoluminescent dosimeter 4/88 to 6/91 
monitoring implemented
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Table 7-1. Implementation plan for Radiological Monitoring Plan activities 
(page 2 of 2)

Initiation Completeda

High pressure ion chamber monitoring 7/88 to 6/91

ARM survey
1/91 to 1/95

Public personnel monitoring Ongoingb

"*--" indicates that this activity will continue throughout the program.  bThis is simply an ongoing NTS activity from which data will be bbtained.  

A potential revision is expected to occur with construction authorization. This revision would reflect any changes made in the program as a consequence of the construction activities and the detailed knowledge of the facility's design at this stage. This revision is expected to be a relatively minor variation in planned activities.
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8.0 OPERATIONS AND SAFETY 

The radiological monitoring program will be conducted in a manner consistent with the SHP (DOE/NV, 1990); specific supporting organizations (e.g. T&MSS, EG&G/E2) environment, safety, and health plan(s); procedures/instructions; administrative procedures; and other applicable requirements. Requirements are documented in the procedures and instructions. Before initiating a field data collection activity, an internal hazards analysis and technical readiness evaluations will be conducted and documented. Personnel will receive appropriate and verified training for those activities which involve hazards significantly higher than those encountered in a normal office environment. The safety training portion will address the information in the hazards analysis and will be mandatory for all personnel involved.
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U.S. Department of Energy 
DOE Headquarters 
DOE, Nevada Operations Office 
DOEAWV Office of Environment, Safety, and Health 
Environmental Assessment 
Environmental Field Activity Plan 
EG&G Energy Measurements 
Environmental Impact Statement 
EIS Implementation Plan 
Environmental Measurements Laboratory 
Environmental Management Plan 
Environmental Monitoring and Mitigation Plan 
U.S. Environmental Protection Agency 
Environmental Pathway Analysis Scoping Study for the Yucca 
Mountain Site 
Environmental Protection Implementation Plan 
Enviromrental Report 
Environmental Regulatory Compliance Plan 
Environmental Research and Development Administration 
Environmental Radiological Monitoring 
exploratory shaft 
Environmental Health and Safety 
Enviroament, Safety, and Health Plan 
Environmental Safety and Health Document 
Final Environmental Impact Statement 
fiscal year 
high-level waste 
Health and Safety Laboratory 
International Atomic Energy Agency 
International Cocmission on Radiation Protection 
NNWSI Project Information Management System

A-I



KeV 
EA 
MeV 
MDL 
MMP MREM 
NBS 
NCRP 
NEPA 
NWwSI 
NRA 
NRC 
NRDA 
NTS 
NTSO 
NWPA 

OESH 
OR 
ORNL 
PIC PMP 
POCD 
PRAM 
Project Office 
PSCPADIIP 

CA 

QAPP 
0C 
R 
rad 
RADHP 
RAMMTRL 
RCP 
REECo 
rem 

RESMIP 

RFPD 
RIB 
RMDS 
RSED

thousands of electron volts 
License Application 
millions of electron volts 
minimum detection level 
Meteorological Monitoring Plan 
1 rem x 10-3 
National Bureau of Standards 
National Council on Radiation Protection and Measurements 
National Environmental Protection Act 
Nevada Nuclear Waste Storage Investigations 
Nuclear Radiation Assessment Division (EPA) 
U.S. Nuclear Regulatory Connission; National Research Council 
Nevada Research and Developnent Area 
Nevada Test Site 
Nevada Test Site Support Office 
Nuclear waste Policy Act of 1982 
Nuclear Waste Policy Amendments Act of 1987 
Office of Civilian Radioactive Waste Management 
Office of Environment, Safety, and Health 
Office of Radiation Programs 
Oak Ridge National Laboratory 
pressurized ionization chamber 
Project Management Plan 
Project Operations Control Division 
Preclosure Risk Assessment Methodology 
Yucca Mountain Site Characterization Project Office 
Preliminary Site Characterization Radiological Monitoring 
Plan 
Quality Assurance 
Quality Assurance Program Document 
Quality Assurance Program Plan 
Quality Control 
roentgen 
See Glossary 
Radiological Monitoring Plan 
Radioactive Material Control Group (REECo) 
Regulatory Compliance Plan 
Reynolds Electrical and Engineering Company 
See Glossary 
Radiological Monitoring Instruction Manual 
Radiological Environmental and Safety Monitoring 
Implementation Manual 
Radiological Field Programs Department 
Reference Information Base 
Radiological Monitoring Data Summary 
Regulatory and Site Evaluations Division

A-2

K)



SAIC 
SAR 
SCP SEMP 
SENFCA 
SEPDB 
SF 
SHP 
SMF 
SNL 
T&MSS 
TESHP 
TLD 
TRU 
TSLD 
USGS 
W 

WIPP 
WL 
WLM 
YMP 
YMPO 
a 
b 
9 

•.,ci 
p#R

A-3

Science Applications International Corporation 
safety analysis report 
site characterization plan 
Systems Engineering Management Plan 
Survey and Evaluation of Nuclear Fuel Cycle Activities 
Site and Engineering Properties Data Base 
spent fuel 
Safety and Health Plan 
Sample Management Facility 
Sandia National Laboratory 
Technical and Management Support Services Contractor 
T&MSS Environmental, Safety, and Health Plan 
thermoluminescent dosimeter 
transuranic waste 
T&MSS Sample Location Document 
United States Geological Survey 
Westinghouse Electric Corporation 
World Health Organization 
Waste Isolation Pilot Plant 
working level 
working level month 
Yucca Mountain Site Characterization Project 
Yucca Mountain Site Characterization Project Office 
alpha particle 
beta particle 
gamma ray 
atmospheric dispersion coefficient (Atomic Energy and 
Meteorology) 
1 curie x 10-6 
1 roentgen x 10'



SCIENTIFIC INVESTIGATION 

PACKAGE 

FOR 

RADIOLOGICAL MCOIITORING 

Revision 1 

Work Breakdown Structure (WBS) References: 

WBS 1.2.5.4.5 Radiological Studies 

T&MSS/RFPD-91/003 

Prepared by: Technical and Management Support 
Services 

May 1991

S 9106180128 910S22 
PDR WASTE 
WM-11 PDR



TABLE OF CONTENTS

1.0 Introduction ............. ............................  

2.0 Approval Memorandum .......................  

3.0 Statement of Work/Task Descriptions ...............  

3.1 Task No. 1, Program Design ................  
3.2 Task No. 2, Equipment ................................  
3.3 Task No. 3, Monitoring and Sampling ...... ............  

3.3.1 Air Sampling ........ ....................  
3.3.2 Water Sampling ... ..................  
3.3.3 Soil and Sediment Sampling ...... ............  
3.3.4 Biota Sampling ...........................  
3.3.5 Ambient Radiation Monitoring. ...............  

3.4 Task No. 4, Review and Reporting of Monitoring 
and Sample Data ........... .....................  

3.5 Task No. 5, Project Management and Quality 
Assurance ........ ... .........................  

3.6 Program Management ....................  

3.7 Applicable Plans, Procedures, and Work Instructions . ...  

4.0 Work Breakdown Structure .......... ......................  

5.0 Schedule ................. ......................... ....  

6.0 Resources and References ........ ... .....................  

Appendices 

Appendix 1 - Equipment Listing ........... ....................  

Appendix 2 - Quality Assurance Grading Reports ...... ............

Page 

1-1 

2-1 

3-3 

3-3 
3-3 
3-4 

3-4 
3-7 
3-13 
3-19 
3-22 

3-24 

3-29 

3-29 

3-30 

4-1 

5-1 

6-1 

Al -1 

A2-1



FIGURES 

Pacre 

Figure 1 RADMP Study Area ............ ...................... .. 3-2 

Figure 2 Near-Field Sampling Locations ..... ............... .. 3-5 

Figure 3 Far-Field Air Sampling Locations ..... .............. .. 3-6 

Figure 4 Far-Field Water Sampling Locations ...... ............. 3-12 

Figure 5 Far-Field Thermoluminescent Dosimeter (TLD) 
Monitoring Locations .......... .................... .. 3-23



TABLES

Table 1 

Table 2 

Table 3 

Table 4 

Table 5 

Table 6 

Table 7 

Table 8 

Table 9 

Table 10 

Table 11

Air Sampling Stations .............  

Airborne Radiological Sampling ...  

Air Sample Analysis .... ...........  

Water Sampling ............  

Water Sample Analysis .............  

Soil and Sediment Sampling ......  

Soil and Sediment Analysis ......  

Biota Sampling ............  

Biota Analysis ............  

Ambient Radiation Monitoring .....  

Ambient Radiation Monitoring Analysis .

Page 

* 3-8 

* 3-9 

* 3-10 

* 3-14 

* 3-15 

* 3-17 

* 3-18 

* 3-20 

• 3-21 

* 3-25 

* 3-26



SECTION 1 

INTRODUCTION 

SCIENTIFIC INVESTIGATION PACKAGE 

RADIOLOGICAL MONITORING

1 11



1.0 INTRODUCTION

This statement of work summarizes both the quality and non-quality affecting 
Yucca Mountain Site Characterization Project (YMP) radiological monitoring 
processes currently conducted or planned to be conducted by Technical and 
Management Support Services (T&MSS) as a project participant. Quality 
affecting work will be constrained by activities described in this and 
referenced documents and procedures. New "methods, procedures, or processes" 
will not be used in any of the processes identified in this plan. Should any 
"new methods, procedures, or processes" be required in the future, they shall 
meet the requirements identified in Section 20.6 of the T&MSS QAPD. This 
program will use existing nationally accepted practices as the criteria for 
determining methodologies.  

Radiological Monitoring History 

Radiological studies and monitoring in the vicinity of the Nevada Test 
Site (NTS) have been conducted since the first series of nuclear weapons 
testing was initiated. Most of these early radiological studies were test 
specific and are of limited value to current project studies. A formalized 
NTS radiological surveillance program was established in 1955. An 
intensified program of NTS monitoring is currently being performed onsite by 
Reynolds Electrical and Engineering Company (REECo), and offsite by the U.S.  
Environmental Protection Agency (EPA) Nuclear Radiation Assessment Division 
(NRAD). The REECo and NRAD monitoring data provide information concerning 
the radiological status of the NTS environs, but these programs provide very 
limited data specifically for the southwest region of the NTS and general 
Yucca Mountain Area. Because these studies are associated with the NTS the 
possibility exists for obtaining samples with levels of radioactive materials 
higher than natural background levels. While this is not expected to present 
any personnel exposure concerns all samples will be monitored.  

This scientific investigation package serves as the Radiological 
Environmental and Safety Monitoring Implementation Plan (RESMIP) and was 
compiled in accordance with T&MSS Standard Procedure (SP) 2.2, Scientific 
Investigation Control. SP 2.2 requires, in part, preparation, review, and 
approval of the documentation which comprises this package, prior to 
initiation of the investigation described herein.
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WBS #1.2.5.4.5 
QA

INTEROFFICE MEMORANDUM

DATE: May 24, 1991 

TO: Douglas K. Chandler, APM 
Programs and Operations 

FROM: C. Dennis Sorensen, Manager 
Radiological and Environmental 

Field Programs Department 

SUBJECT: Request for Approval of Scientific Investigation Package Entitled 
"Radiological Monitoring" 

The subject package has been compiled and completed in accordance with 
Standard Practice Procedure 2.2 entitled Scientific Investigation Control.  
All requisite documentation is attached or referenced herein. All 
prerequisites for start-up activities have been met, as determined by the 
T&MSS Readiness Review Committee. Any changes to this document or the 
associated implementing procedures will be reviewed and approved in 
accordance with the appropriate SP.

Your approval of this package is requested.  
approval by your signature below.  

Mana and Envirbnmental 
Field Programs Department

Assistant Project Manager for ' 
Programs and Operations 

&/•ssurance Manager

Please indicate concurrence and 

Approved

Concurrence 

Concurrence
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The Scientific Investigation for Radiological Monitoring consists of the 
monitoring of various elements to determine the existing radiation levels and 
radioactivity concentration at and around the proposed repository site and to 
determine the potential impact of site characterization activities on the 
envircnment. This will be a continuing scientific investigation through site 
characterization. Facilities will be used for follow-on studies at the 
conclusion of these investigations.  

Overview of Site-Specific Environmental Radiological Monitoring 

The radiological monitoring program includes monitoring of: 

o soils (non-quality affecting) 
o sediments (non-quality affecting) 
0 surface water (quality affecting) 
o groundwater (quality affecting) 
o airborne particulates and gaseous samples (quality affecting) 
o biota (non-quality affecting) 
o ambient radiation (non-quality affecting) 

Figure 1 shows the overall study area. Within the study area, two 
regions of interest have been identified: 

(1) Near-Field (NF): 16 km radius 
(2) Far-Field (FF): 84 km radius 

Details of monitoring locations and sampling are described in Section 

3.3.  

Overview of T&MSS Radiological Monitoring Activities and Tasks 

In general, T&MSS Radiological Monitoring Activities include the 

following: 

(1) Design/maintain monitoring program 
(2) Determine and procure needed equipment and services 
(3) Install and calibrate (as needed) equipment 
(4) Operate and maintain equipment 
(5) Obtain/record monitoring data 
(6) Obtain and arrange for analyses of samples 
(7) Obtain results of sample analyses 
(8) Review and report results of monitoring 
(9) Conduct population dose and environmental assessment evaluations 
(10) Project management and quality assurance
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For purposes of this statement of work, these activities are aggregated 
into five Q_) tasks as follows: 

;.ask No. i - Program Design 
Task '4o. 2 - Equipment 
Task No. 3 - Monitoring and Sampling 
Task No. 4 - Review and Reporting cf Monitcring 

and Sampling 
Task No. 5 - Project Management and Quality Assurance 

A description of each task is provided in the following sections.  

3.0 STATEMENT OF WORK/TASK DESCRIPTIONS 

3.1 Task No. 1 - Program Design 

This task is currently complete. The documentation of the monitoring 
program design is provided in the Radiological Monitoring Plan (RADMP) 
(1990). The RADMP is a DOE Management Plan. The only identified constraint in 
the design of this monitoring program was the minimum detection level (MDL) 
of radionuclides in environmental matrices. Analytical results will be 
reviewed to determine acceptability of detection limits. Cost-benefit 
analysis will then be performed to modify, as appropriate, sampling or 
analytical techniques.  

3.2 Task No. 2 - Equipment 

This task involves determination of proper equipment to perform the 
radiological monitoring, its procurement, initial testing, its installation 
and continued operation and maintenance, including periodic calibration 
testing.  

The equipment selected for the monitoring program is listed in Appendix 
1. The equipment used for these tasks was selected based on standard 
industry and commercial practices. The range and accuracy of all equipment 
is maintained on the equipment list maintained by the Measuring and Test 
Equipment (M&TE) custodian.  

Currently, a minimum of the equipment required for radiological 
monitoring has been selected, procured, and installed. Revisions to 
equipment requirements and procurement of new, different, or replacement 
equipment will be accomplished under this task. Any relocations of equipment 
or the installation of equipment at new monitoring locations will be 
implemented as part of this task.  

The operation and maintenance of equipment to ensure its effective 
performance is also included in this task. Included in these activities are 
periodic calibration of monitoring devices and associated testing of 
equipment to ensure that performance is within acceptable ranges of test 
standards. Actions to repair or replace defective devices and equipment are 
also included in this task.
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Periodic testing and calibration Df equipment and associated maintenance 

is an integral part of the current radiologicai monitoring program.  

L.3 Task No. 3 - Monitoring and Sampling 

The activities entailed in this task comprise the data collection phase 
c-f the environmental radiological monitoring program. The following sections 
aescribe the monitoring program conducted under this task. This plan is 
descriptive of the sampling types used (e.g. grab, intermittent, continuous), 
however, specific methodologies, including degree of randomness of samples, 
will be described in the applicable T&MSS Work Instructions (WI's). WI's will 
provide detailed information on the sampling parameters to assure accurate 
representation. There are no mandatory hold points for monitoring 
prerequisites in these tasks except those identified in the applicable work 
instructions, and the following: 

o Pre-activity Surveys - required by the Project Office prior to work 
in the field at Area 25 and NTS locations. This prerequisite will 
be completed for each applicable station location.  

o Readiness Review - required by SP 1.60, "Readiness Review." This 
prerequisite has been completed for these activities.  

3.3.1 Air Sampling 

As indicated in DOE-EH-0173T and predicision documents (Corley et al.  
(1981)), the four categories of airborne radionuclides that should be 
considered for measurement in air sampling systems are particulates, gases 
(principally the inert gases), halogens (principally radioiodines), and 
tritium. Consideration of these airborne categories is important for 
environmental sampling and measurement because the categories account for 
most of the radioactive materials released from any site. In addition, the 
sampling and measurement parameters and methods were compared against the 
parameters required for models which are likely to be used in the future 
(AIRDOS, REMEDY). The specific requirements will be outlined in the software 
quality procedures.  

Six separate activities (based on the characteristics of the media to be 
collected) will make up airborne radioactivity sampling: airborne 
particulate sampling, iodine sampling, C-14 sampling (CO2 ), tritium sampling, 
man-made inert-gas and radon/radon sampling and monitoring, and radon/radon 
progenies sampling and monitoring. The ambient airborne radiation data will 
be used for atmospheric transport evaluations and dose assessment.  

The airborne radioactivity monitoring program (air sampling) includes: 

0 Continuous collection of airborne particulate with some selected 
iodine samples using a particulate filter and charcoal cartridge, as 
applicable, attached to a constant flow controlled vacuum pump.  

o Intermittent airborne particulate collection for particle size 
evaluation.
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0 Airborne tritium and inert gas sampling.

o Radon and radon progeny products monitoring.  

Air Sampling Locations. Location of the air monitoring stations 
requires consideration of various technical factors. These factors included 
consideration of the location of the future facilities, past activities in 
the area, meteorology of the area, topography of the area, location of 
population (onsite and offsite), and others. Near-field and far-field 
sampling locations are shown on Figures 2 and 3, respectively.  

Table 1 lists the near-field and far-field air sampling stations and the 
rationale for their location.  

Inert gases, specifically radioxenons and radiokrypton (excluding 
radon), are monitored because of their presence as a result of NTS activities 
and potential influence on background assessments. The near-field inert 
gas/tritium (IGT) sampler location is shown in Figure 2.  

The locations for integrating radon sampling units are shown in Figure 
2. The radon monitoring system consists of both integrating samplers and 
continuous monitors. E-PERMtm electret integrating samplers for the 
measurement of radon concentrations are the primary sampling unit in the 
field. Continuous radon trace level monitors (CRMs) will be used to provide 
hourly data on radon variability at selected sampling locations. Typically, 
a CRM will be used to monitor radon concentrations at the 60 m meteorological 
tower and in the vicinity of the proposed exploratory studies area. A CRM 
will also be available for making special radon measurements at other 
locations, as needed.  

Air Samples Types, Methods, and Frequency. It is essential that 
appropriate sampling frequencies be identified. With the exception of 
particulate size sampling, this discussion addresses sample change frequency, 
since sample collection activities are essentially continuous.  

Based on DOE guidance, the frequency of collection for air samples is 
adjusted to take into account the limitations of the sample collectors, the 
capabilities of the air movers, and the physical problem of retrieving 
samples from each location on a fixed frequency. Typically, frequency of 
collection is every one to two weeks. Dust loading of the filter will 
generally determine the sampling period. Dust loading increases the 
differential pressure across the filter to a point where the equipment can no 
longer ensure a constant flow rate. Table 2 summarizes the airborne 
radiological sampling program in terms of sample type, sample method, and 
nominal collection frequency.  

Air Samples Laboratory Analysis. The laboratory analysis of most 
samples for radionuclide concentrations will be performed by a qualified 
vendor. Table 3 provides a summary of the analysis to be conducted on air 
samples.  
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Table 1. Air Sampling Stations

Station 

NEAR-FIELD 

8, 10, 11, 17 

6b, 67,.61 

13 

13 

FAR FIELD 

2, 4, 6, 9, 10, 13 

15, 16, 19 

1 7 b 

23, 26

Rationale for Location

Monitor potential concentration of radioactivity 
airborne from NTSa source(s) 

Monitor concentration at the surface facility 
area 

Monitor concentration at the exploratory shaft 
area 

Monitor concentration on top of Yucca Mountain 
due to topography 

Monitor concentration moving offsite from 
easterly winds 

Monitor radioactivity concentrations leaving the 
NTS based on existing REECoc monitoring 

Monitor primary agricultural and rural 
population area; not monitored by NTS (EPA/NRAD) 
program 

Monitor radioactivity concentrations at nearby 
population centers; not monitored by NTS 
(EPA/NRAD) program 

Monitor significant area of the wind rose not 
covered by other monitoring

3-8
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Table 2. Airborne Radiological Sampling

Sample Type 

Particulate filter 

Charcoal cartridge 
(as appropriate) 

Cascade impactor 
filters 

Radon 

Tritium 

Inert gas

Sample Method 

Continuous 

Continuous 

Intermittent 

Integrating 
Continuous 

Continuous 

Continuous

Nominal 
Collection 
Frequency 

Filter exchange weekly 

Cartridge exchange weekly 

Near-field stations annually 

Monthly sampler exchange 
Weekly data collection 

Weekly 

Weekly

3-9



Table 3. Air Sample Analysis

Analysis

Air particulate filter

Charcoal cartridge 

Inert-gas monitor

Tritium

Radon 
E-PERMtm electret 

integrating sampler 

Continuously recording 

radon monitor 

Particulate size sample

Gross beta counts - weekly filters(s) 
Gross alpha counts - weekly filters(s) 
Gamma spectroscopy - quarterly 

composite of weekly filters: 
Co-60, Cs-134, Cs-137/Ba-137m, 
K-40, Sn-126/Sb-126M/Sb-126, 
Ru-106, 
Sb-125/Te-125m, Ce-144/Pr-144, 
Pm-147 

Alpha spectrometry or specific 
radiochemical analysis on quarterly 
filter composite: Po-210, Pb-210, 
Th-230, Np-237, Ra-226, Pu-238, 
Pu-239, Pu-240, Am-241, Am-243, 
Th-232, Cm-243, and Cm-244 

Specific chemical analysis of 
quarterly composites: Sr-90/Y-90, 
Sr-89, Fe-55, C-14, 1-129, Tc-99, 
and Pu-241 

Total uranium (nonroutine analysis) 

Gamma spectral analysis of weekly 
collected cartridge for 1-131 

Xe-133, Xe-135, and Kr-85 weekly 
collection liquid scintillation 
counting

ý J

H-3 collected weekly, liquid 
scintillation counting

Radon - Monthly collection 

Radon - weekly data transfer 

Low and high volume cascade impactor 
for size segregation and determi
nation of weight fractions (non
routine, particule size 
distributions)

K)
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3.3.2 Water Sampling

DOE-EH-0173T describes and justifies the water surveillance requirements 
at nuclear facilities. The principal exposure pathways from waterborne 
radionuclides to individuals (or groups of individuals) in the environment 
are ingestion of drinking water; consumption of fish, ducks, or other aquatic 
species; and the consumption of irrigated crops. Of secondary importance are 
external radiation dose contributions from surface water (swimming, boating, 
water skiing), sediment deposits along the shoreline, or deposits on an 
irrigated field. The radiation doses from these external sources are 
generally orders of magnitude less than doses from ingestion pathways (Denham 
et al., 1974; Soldat, 1971).  

As a consequence of the desert ecosystem within which the site is 
located, the potential for radioactive material from Yucca Mountain reaching 
man through the water pathway is very small. Water pathways at Yucca 
Mountain may include the following: 

1. Ephemeral streams and catch basins.  

2. Groundwater.  

3. Airborne deposition to the Amargosa River, streams, or other bodies 
of surface water.  

4. Reservoirs or ponds supplied from groundwater sources.  

No liquid effluent will be released to a surface-water source, because 
there are no through-flowing streams in the Yucca Mountain area. There is a 
large ephemeral stream (Fortymile Wash) located just east of the site.  

Routine laboratory determinations from water samples typically include 
gross alpha and beta, tritium, radiostrontium, gamma spectrometry, and 
specific radio-chemical analysis for other selected nuclides. Alpha 
spectrometry may also be included, depending on potential release of alpha 
contaminants or the results of the screening. In addition to total activity 
analysis, it may be desirable to measure the distribution of activity between 
soluble and suspended materials, as well as the chemical form of a 
radionuclide.  

The radiological water sampling program includes the collection of 
samples of ground (or well) water, surface water, and ephemeral stream 
sources. A description of sampling locations, methods, and analysis is 
provided in thefollowing sections.  

Water Sampling Locations. Collection of water samples at the designated 
locations discussed in the following sections is based on site-specific 
conditions and guidance documents from DOE, NRC, and EPA. The proposed Yucca 
Mountain repository site hydrologic conditions are generally characterized by 
low precipitation, no perennial streams, few springs, rapid runoff during 
heavy precipitation (ephemeral streams), limited/intermittent catch basins, 
and deep underground aquifers (Alkali Flat-Furnace Creek Ranch groundwater 
basin). Other conditions such as local meteorology and absence of liquid
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effluent releases to surface-water sources are also important to the 
selection of water sampling locations. The locations of water sampling are 
shown in Figures 2 and 4. The sampling at near-field groundwater sampling 
location number 11 (NTS Well J-13) is of special interest because groundwater 
from this location is expected to be the primary source of water used during 
site characterization.  

Surface water samples will be collected at those limited locations where 
surface water occurs. No perennial streams occur at or near Yucca Mountain 
within the NF study area. The only reliable sources of surface water are 
beyond 30 km from the proposed repository site at springs in the Oasis Valley 
north of Beatty, NV; in the Amargosa Desert southeast of Amargosa Valley 
community; in Death Valley, southwest of Amargosa Valley community; and at 
Crystal Reservoir and numerous spring-fed pools in Ash Meadows, south of 
Amargosa Valley community. Based on preliminary evaluations, groundwater is 
not a significant exposure pathway and annual samples will provide adequate 
background information.  

A survey of catch basins in the Yucca Mountain area will be conducted 
and sampling expanded to include appropriate basins serving as natural 
watering stations for wildlife. Water samples will typically be collected 
once a year. Ephemeral surface water flows in Fortymile Canyon will be 
sampled as available at the locations indicated in Figure 2. Near-field 
groundwater sample collection will be coordinated with the project 
geohydrologic and water resource studies.  

Water Sample Types, Methods, and Frequency. The major concerns for 
water sampling are the collection of a representative sample and the 
preservation of radionuclides in their original concentrations before 
analysis. Most water measurements are made on samples taken in the 
environment and returned to the laboratory for analysis. The measurement of 
radioactivity in environmental water samples has been discussed by Kahn 
(1972). Standardized methodologies for collection and handling of water 
samples are also discussed in numerous documents, including American Public 
Health Association (APHA) (1971), American Society for Testing and Materials 
(ASTM) (1987a,b), Manual of Ground Water Sampling Procedures United States 
Geologic Survey (USGS) (1977) and EPA (1977). All sampling activities will 
be consistent with Conti et al. (1978) and applicable NRC guidance. Table 4 
summarizes the water sampling program in terms of sample type, methods, and 
frequency.  

Laboratory Analysis of Water Samples. Based on the characteristics of 
the flow regime (regional hydrology) in the Yucca Mountain area, the water 
typically will be sampled annually. A gamma spectroscopy evaluation will be 
completed on each sample. The laboratory analyses to be conducted on water 
samples are listed in Table 5.  

3.3.3 Soil and Sediment Sampling 

The DOE provides recommendations for soil sampling. The guidance 
indicates that soil provides an integrating medium that can account for 
contaminants released to the atmosphere (either directly in gaseous 
effluents, or indirectly from resuspension of onsite contamination), or
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Table 4. Water Sampling

Nominal 
Collection 

Sample Type Sample Method Frequency

Ground/drinking water

Surface water

Ephemeral streams

Grab

Grab 

Grab

Annual at far-field and 
near-field apportioned 
wells. As available for 
USGS monitoring wells 
near-field.  

Annual 

As available
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Table 5. Water Sample Analysis

Analysis

Groundwater and surface 
water 

Drinking water 

Ephemeral streams

Gross alpha and gross beta screening counts 
Gamma spectroscopy for gamma emitters (see 
Air Sample Analysis, Table 4, for represen
tative radionuclides of interest) 

Alpha spectroscopy for alpha emitters: 

Np-237, Am-241, Pu-238, Pu-239, Pu-240, 
Cm-,242, and Cm-244 

Specific radiochemical analysis: 

Tc-99, Ni-59, Zr-93/Nb-93m, Pm-147, 
Fe-55, and H-3 

Same as groundwater and surface water, 
plus EPA drinking water criteria: 

Gross alpha and gross beta, H-3, 
Sr-90/Y-90, Ra-226, Ra-228, and 
Rn-222 

Total uranium 

Same analysis as surface water 

3-15

Sample



through liquid effluents released to a stream that is subsequently used for 
irrigation. Hence, soil sampling and analysis will be used to evaluate the 
long-term accumulation trends and to estimate environmental radionuclide 
inventories. In addition to radionuclides that are specific to a particular 
operation or facility, naturally occurring and fallout radionuclides can be 
expected in soil samples.  

During underground mining and operation, driftwall sampling will be used 
to characterize the uranium and thorium sources that produce the radon and 
radon progeny product inventory emanating from the mine.  

Soil and Sediment Sampling Locations. Background determinations will be 
based on soil sampling and analysis at points corresponding to background (or 
control) air sampling locations. Primary soil sampling locations have been 
selected to coincide with air sampling stations since the comparability of 
data may be important in achieving the objectives of the overall environ
mental sampling program. Soil samples will be collected in association with 
other sampling locations as appropriate. Soil and sediment samples will be 
collected annually from each air sampling location and Fortymile Wash. In 
addition, soil and sediment samples (as appropriate) will be obtained from 
all sampling locations after implementation of sampling at the location.  
Special soil samples will be collected from each area selected for indicator 
species (biota) sampling. A process for random collection of soil samples 
within a designated area will be used. Areas of construction or significant 
surface disturbance will also be sampled or monitored. Most samples will be 
archived for future analyses. Soil samples from air sampling locations and 
the sediment samples from Fortymile Wash will be split, so that a portion of 
the sample can be analyzed and the balance archived. In situ gamma spectral 
analysis will also be performed at each soil sampling location.  

Soil and Sediment Sample Types, Methods, and Frequency. Several reports 
are available that are used as guidance in sampling, preparing, and analyzing 
soil for plutonium (AEC, 1974; Sill and Williams, 1971), for radium 
(Fleischhauer, 1984; Meyer and Purvis, 1985; Myrick et al., 1983), and for 
other radionuclides (ASTM, 1986; Mohrand). DOE sites (Boyns, 1975) have 
provided an overview of the location, relative intensity, and identification 
of gamma-emitting radioactive contaminants. Particularly valuable is the 
definition of radioactivity levels in areas difficult to measure by ground 
survey techniques. Table 6 summarizes the soil and sediment monitoring 
program in terms of sample type, methods, and collection frequency.  

In Situ Gamma Spectroscopy. The ambient environment at each soil 
sampling location will be measured by in situ gamma spectroscopy. The data 
collection (site-specific spectral data) will occur at each soil sampling 
location, and will normally be repeated only if there is an indication that 
the radiological conditions have changed. A limited number of locations will 
be selected for reevaluation to provide some idea of the variability of these- .  
spectra over time.  

The basis for use of in situ gamma ray spectroscopy are contained in the 
recommendations and regulatory guidance of agencies such as the DOE, 
International Atomic Energy Agency (IAEA) (1975), and NCRP (1976). In situ 
spectroscopy allows for rapid assessment of radiation exposure at a field K.) 
location, direct estimation of individual radionuclide contribution to
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Table 6. Soil and Sediment Sampling

Nominal 
Collection 

Sample Type Sample Method Frequency

SEDIMENT

Shoreline at site's 
Surface water 

Ephemeral streams 
Surface 
Depth

Grab

Grab 
Grab

Annual

Biannual 
Once (concurrent with 

initial surface sample)

SOIL

Surface

Depth

Grab

Grab

Annual at air sampling 
stations, once for 
archiving at all sample 
locations 

At selected locations 
in association with 
in situ
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ambient radiation levels from soil, evaluation of time dependent variability 
to spectra at a specific location and detection of trends in environmental 
radioactivity. Periodic re-evaluation of spectral data at specific locations 
will provide a cost effective, highly sensitive methodology for long-term 
trending of environmental radioactivity, which is indicative of 
redistribution of activity due to resuspension and atmospheric transport.  

Soil and Sediment Samples Laboratory Analysis. The laboratory analyses 
to be conducted on soil and sediment samples are listed in Table 7.  

3.3.4 Biota Sampling 

The DOE (DOE-EH-0173T) indicates that samples of milk, crops, and animal 
produce from livestock and game are of greatest importance in environmental 
surveillance because they provide the most direct basis for assessing the 
radiation dose to humans from ingestion. The principal pathways for 
radionuclide contamination of food pathways to Homo sapiens are (1) 
atmospheric deposition onto crops and animal forage crops from airborne 
releases, and (2) crop irrigation from water bodies receiving liquid 
effluents.  

While this section briefly describes the biota sampling program, many 
details of the program cannot be presented until a detailed survey of the 
agricultural, recreational, and cultural activities within the area is 
conducted. The preliminary data necessary will be collected as indicated in 
Section 6.1 of Corley et al. (1981).  

The biota samples collected under this monitoring plan will represent 
direct dosage pathways, indirect dosage pathways, and animal indicator 
species of local environmental contamination. Direct pathways are 
represented by food items and will include samples of milk, crops (intended 
for human consumption), beef, poultry, and eggs collected in the far-field 
area. Near-field samples of game birds may be collected if population 
densities increase sufficiently. Venison samples from local mule deer will 
not be collected due to low population density and movement pattern 
considerations. Indirect pathway samples will include cattle and deer forage 
species. Several indicator species indigenous to the study area have been 
selected to assist in detecting inadvertent releases of radioactivity and to 
monitor any long-term radionuclide accumulation in the local environment.  

Samples of locally produced food crops of importance in the human food 
chain exposure pathway or plants that may be indicative of localized 
agricultural conditions will be collected within the FF study area.  

Near-field biota sampling includes small mammals (indicator species) and 
deer forage vegetation. Deer forage will serve as an indicator of potential 
human food chain exposure pathway. Small mammals provide indicator 
information for assessing localized changes in background radiological data.  

Biota Sampling Locations. Locations of Biota sampling in near-field are 
shown in Figure 2. Far-field biota sampling locations will be determined on 
the basis of land use information.
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Table 7. Soil and Sediment Analysis

Analysis

Surface soil

Soil at depth

Gross alpha and beta (field screening) 
In situ gamma spectroscopy (periodic) 
Gamma spectroscopy for gamma emitters 
Specific radiochemical analysis: 

SR-90/Y-90, Zr-95/Nb-95, Ce-144/Pr-144, 
Pu-238, Pu-239, Pu-241, Am-241, Ra-226, 
Np-237, Te-99, 1-129, C-14, Po-210, and 
uranium (total) 

Same radionuclides as for surface soil

SEDIMENT

Shoreline

@ Depth

Same as surface soil 

Same as surface soil
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Biota Sample Types, Methods, and Frequency. Table 8 summarizes the 
biota sampling program in terms of sample type, methods, and collecction 
frequency.  

Biota Samples Laboratory Analysis. The laboratory analyses to be 
conducted on biota samples are listed in Table 9.  

3.3.5 Ambient Radiation Monitoring 

The exposure of environmental population groups (general public) to 
external radiation from nuclear facility operations include exposure from 
cloud passage of airborne effluents, as well as exposure from previous 
radionuclide deposition patterns on soil, vegetation, sediment, or 
structures. External exposure from radionuclides in water should be 
insignificant during normal operations at a site such as the Yucca Mountain 
facility, although unique situations may still arise where recreational, 
commercial, or industrial use of a receiving body of water may incur some 
direct exposure.  

The feasibility of distinguishing an annual incremental exposure even as 
low as 5 mR at a given location with the best available dosimetry is 
difficult in view of the variability of background radiation. The methods 
discussed in the balance of this section describe the range of available 
techniques, including those selected for use at Yucca Mountain.  

The monitoring of ambient radiation will be conducted primarily by using 
thermoluminescent dosimeters (TLDs) on a quarterly exchange period (three 
month field exposure cycle). In addition to the TLDs, high-pressure ion K) 
chambers (PICs) will be used to monitor ambient radiation levels. The PICs 
will be used to continuously monitor exposure rates at various locations.  

Ambient Radiation Monitoring Locations. Integrating dosimeters include 
such commonly used devices as TLDs and ionization chambers. Records of 
environmental exposure rates for the early years at the NTS were largely 
based on ionization chamber readings, and are generally not well-suited for 
comparison at low exposures (in terms of accuracy) with more recent results 
using TLDs. TLDs are the dosimeters of choice based on demonstrated 
sensitivity, reproducibility, reliability, and long-term stability. The 
individual dosimeter is relatively inexpensive, although a complete 
dosimeter/reader system can involve a large initial cost.  

TLDs will be placed at each air sampling location and at most near-field 
locations shown on Figure 2. Figure 5 shows the far-field TLD locations.  
Figure 2 indicates the near-field locations for deployment of PICs. A 
portable PIC unit will be available to augment the PIC monitoring network.  

Aerial surveys consist of overflights of the near-field area by an 
aircraft-borne radiation measurement and recording system. The AMS (Doyle, 
1974; and Deal and Doyle, 1975) operated for the DOE by EG&G Inc., is the 
method currently planned for this survey. It provides detailed data analyses 
from aerial surveys of gamma radiation levels in and around nuclear
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Table 8. Biota Sampling

Nominal 
Collection 

Sample Type Sample Method Frequency

Milk 

Produce 
Vegetable 
Meat 

Field crops 

Forage species 

Game birds 

Indicator species 
Small mammals 
Large herbivorous 

mammals 
Predators

TBDGrab 

Grab 
Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab

Annually 
Annually 

Annually 

Annually 

TBD

Semi-annually 
TBD 

TBD
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Table 9. Biota Analysis

Analysis

Gamma emitters (routine) 
H-3 (routine) 
Alpha spectroscopy 
Radiochemical analysis: 

1-129 (special) 
Sr-89 and Sr-90 (periodic)

Produce (human 
consumption)

Beef

Beef thyroid

Gamma emitters 
Alpha spectroscopy and specific 

radiochemical separation: Pu-239 and 
Pu-241 

Specific radioanalytic analysis: C-14, 
Sr-89, Sr-90, and Ni-63 

Gamma emitters 
Alpha spectroscopy and specific radio

analytical processes: Pu-239 and Am-241 

Specific radioanalytic analyses: Sr-90, 
and C-14

1-129

Forage (deer and 
cattle)

Indicator species 
(small mammal)

Gamma emitters 
Alpha spectroscopy and specific 

radiochemical separation: Pu-239, 
Am-241, Cm-244, and Np-237 

Specific radioanalytic analysis: Sr-90 and 
C-14 

Gamma emitters 
Alpha spectroscopy and radioanalytical 

separation: Pu-239/240, Am-241, and 
Np-237 

Specific radionuclide analysis: 1-129, 
Pu-241, C-14, Tc-99, Sr-90/Y-90, Sr-89, 
Ni-63, and Ni-59

3-22

Sample

Milk



C C C 

cokwivy I J'. ODI... "" 

Av)i 

4 - - - - -

at IIt 

DEAT " %1r

011~ 

0u r" 5. FuNC MToN 

NOTE: iiO'S ARE LOCATED AT 5 MILE INTER'AL S LOE 0 1tAN010 1 
ALONG U.S. 1110"WAY 95 OETWEEN LAS VEGAS AND iIl.-.s

RFATTY 

Figure 5. Far-Field Thermoluminescent Dosimeter (TLD) Monit~oring Locations



facilities. In addition, the EG&G Energy Measurements, Aerial Measurements 
System group will be scheduled to conduct an airborne radiometric survey of 
the Yucca Mountain area. This survey will produce external exposure rate 
isopleths (pR/h at 1 meter) for the NF area.  

Ambient Monitoring Types, Methods, and Collection Frequency. Ambient 
monitoring types, methods, and collection frequency are summarized in Table 
A0.  

Ambient Monitoring Analysis. The ambient monitoring analysis is 
summarized in Table 11.  

3.4 Task No. 4, Review and Reporting of Monitoring and Sample Data 

This task entails the collection, compilation and reduction, review, and 
reporting of the results of radiological monitoring and sampling. Various 
computational and analytical methodologies are required to support the 
radiological monitoring program and various other Project site characteri
zation radiological assessment activities. These methodologies can be 
relatively uncomplicated calculation models, or more comprehensive computer 
programs with varying degrees of complexity.  

The analytical methods required to implement the radiological-assessment 
element of the RADMP are partly determined by the reporting and analytical 
needs of the Project during site characterization. Most of the methodologies 
will be directed toward the estimation of potential radiation doses to the 
worker and the public, or the dispersion of activity into the environment 
from existing or planned activities. A limited number of computational 
methodologies are needed to support (1) resolution of radiological issues, 
(2) review of safety analysis, and (3) other assessment activities.  

All radiological assessment methodologies require various types of input 
data. In many instances, the development of input data itself may require 
various levels of analytical effort. This activity would include the 
development of the basic analytical methodologies, the various inputs, or the 
assessment techniques necessary to support the required analyses. The 
analytical areas that will be addressed include the following: 

o Source term assessment.  

o Public radiation dose assessment.  

o Worker radiation dose assessment.  

o Radon source terms.  

Data Collection. The results of the sampling and monitoring described 
in Task.No. 3 will be collected and assembled. Scientific notebooks will not 
be used in this investigation. Specific conditions critical to the 
maintenance of investigative conditions for this program will be included in 
technical procedures. These conditions include the proper storage of M&TE 
and samples.
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Table 10. Ambient Radiation Monitoring

SSample Type 

Thermoluminescent 
dosimeters 

Pressurized ion chambers 

Aerial survey

Sample Method 

Integrating 

Continuous 

Flyover

Nominal 
Collection 
Frequency 

Quarterly dosimeter 

exchange 

Weekly data collection 

Initially during site 
characterization 
phase
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Table 11. Ambient Radiation Monitoring Analysis

Sample Analysis

Thermoluminescent Dosimeter 

Pressurized Ion Chamber 

Aerial survey

Dose (mrem/qtr) 

Exposure rate (pR/hr) 

Exposure rate (Cs-137 equivalent 
PR/hr)
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Data Reduction. The collected data will be grouped in a statistical 
manner (i.e., data groups, distribution plots, and time sequence averages), 
to reduce the number of data points to a manageable number for analysis and 
reporting. Included in the data reduction will be a characterization of the 
environmental radiological data collected in an evaluation matrix, which 
relates meteorological data and other site parameters to the radiological 
data collected.  

Data Review. The environmental radiological monitoring data will be 
reviewed using the following basic criteria as appropriate: 

1. Uncertainty (95 percent confidence level) in the value, based on 

counting statistics.  

2. Consistency with meteorological parameters and site disturbances.  

3. Consistency variation with previous results.  

4. Consistency with practical range of known variability based on past 
data and existing National Council on Radiation Protection and 
Measurements information on environmental radiation background.  

5. Instrument problems and/or calibration data.  

6. Quality control sample results.  

7. Data with unresolved questions shall be clearly identified when used 
or reported.  

Computer Software 

All quality affecting computer software based assessment 
methodologies/programs used in this task will be evaluated against a set of 
defined considerations. The T&MSS Contractor or other supporting 
organizations will evaluate these methodologies/programs for use in assessing 
compliance during the site characterization and construction phases (and 
other phases as needed). When the evaluations are conducted by an 
organization other than T&MSS, the organization will attempt to obtain the 
concurrence of T&MSS on this evaluation. These evaluations will be submitted 
to the Project Office for approval when completed. These considerations 
include, but are not necessarily limited to, the following questions: 

1. To what extent does the methodology/program provide the required 
data from available input? 

2. How feasible is it to modify the methodology/program to provide the 
required data from available input? 

3. Are there alternate methodologies/programs that can provide the 
required data from available input? 

4. Has the methodology/program been accepted in NRC licensing 
proceedings
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5. Has the methodology/program been accepted (or will it be accepted) 
by the EPA, NRC, OCRWM, or other DOE organizations? K • 

6. Is adequate documentation available for use of the methodology/ 

program? 

7. Has the methodology/program been verified? 

8. Has the methodology/program been validated? 

9. If the answer to Item 7 or 8 is no, can verification and validation 
be accomplished? 

10. Can site-specific data be used in these methodologies/programs? 

11. Does the methodology/program produce answers within an acceptable 
level of uncertainty? 

12. Is the methodology/program consistent with statutory requirements, 
regulatory criteria, and technical guidance? 

13. Is the methodology/program consistent with the other OCRWM programs, 
and is it consistent with state-of-the-art technology? 

Evaluations of the various methodologies/programs within these 
constraints and considerations will rely on completion of the following 
activities: 

1. Obtaining and reviewing a copy of documentation for the methodology 
of interest.  

2. Performing a test case implementation of the methodology.  

3. Documenting the selection process for the methodology. (Software 
documentation is discussed in the Project and/or T&MSS Software QA 
Plan (SQAP) and applicable procedures or the equivalent 
documentation for the applicable organization.) 

4. Verification and validation, as appropriate.  

5. Implementing QA and configuration management controls as described 
in the applicable SQAP and associated documents.  

After completion of the evaluation activities, the methodology is 
approved for use. The evaluation process may be terminated at any step if it 
is determined that no significant benefit to the Project will result from 
completion of the process.  

Data Reporting. When data quality has been evaluated against the above 
criteria, the data will be placed in the Project technical data base for use 
by appropriate technical staff and for informational purposes to designated 
Project participants and interested parties including tribal, state, and 
local officials. This will be done in accordance with AP-5.1Q "Control and
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Transfer of Technical Data on the Yucca Mountain Project". Annual summary 
reports will also be prepared. The intended use of all data derived is 
stated in this document. All other uses of this data must be separately 
evaluated and justified for appropriateness.  

3.5 Task No. 5, Project Management and Quality Assurance 

This task comprises the effort necessary to assure quality data.  
Included in this task are the efforts necessary to assure compliance with all 
applicable project requirements and procedures, including but not limited to, 
assurance of staff qualifications and training. The T&MSS Quality Assurance 
Program Description provides the basis for the QA program which is 
implemented in this activity. All portions of the program have been through a 
formal QA grading process and NQA-l criteria implemented as applicable.  

The data obtained, the methods, the reduction of the data, analysis, and the 
physical samples taken will all be subject to the appropriate quality 
assurance criteria. Qualified data is critical in the licensing effort and 
assuring compliance with regulatory requirements. Examples of QA controls are 
listed below: 

Periodic Calibration or Performance Checks. Each instrument or 
equipment used to obtain data shall be either calibrated or performance 
checked as required in the operating manual, guidelines, standard methods or 
operating instructions for the specific measurement being taken.  

Calibration and Performance Tests. Calibration or Performance Tests of 
each sampler or analyzer will be performed on a routine basis. These 
calibrations and performance tests shall be performed by qualified personnel.  

Personnel. Each person who performs any quality affecting work 
concerning this scientific investigation shall be qualified and trained and 
the qualification and training shall be documented.  

The person who performs any such quality performing task shall be 
designated to perform that task by a responsible manager.  

Prior to the performance of the task, the responsible manager shall 
review the designated person's qualifications and training and shall specify 
any additional training which the responsible manager may require to bring 
the designated person to the level of qualification and training the 
responsible manager believes is required to perform the given task.  

The designated person shall successfully complete this specified 
training before performing the given task.  

3.6 Procrram Management 

The program outlined herein will be carried out under the general 
direction of an Assistant Project Manager of a T&MSS project organization.  
Direct management responsibility for the program will be vested in the 
Radiological Field Programs Division (RFPD) Manager of T&MSS. The Division
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Manager will be responsible for the day-to-day direction of field activities.  
RFPD personnel and other specifically designated personnel, trained and 
qualified to perform the activities assigned, will perform the activities 
associated with the work described herein, as directed by the RFPD manager.  

3.7 Applicable Plans, Procedures, and Work Instructions 

The program described herein will be conducted in accordance with 
applicable Project plans and procedures and T&MSS procedures. Work 
instructions, compiled in the Radiological Monitoring Instruction Manual, 
provide detailed guidance on the activities to be performed.
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SECTION 4 

WORK BREAKDOWN STRUCTURE 

SCIENTIFIC INVESTIGATION PACKAGE 

RADIOLOGICAL MONITORING



wES: 1.2.5.4.5 

TITLE: Radiological Studies 

PARTICIPNT: EG&G, UA, TSMSS 

SCP REFERZNCE 

OBJEZCTIVE: Provide radiological health and Safety documentation for the 
Prote radiological monitoring planning docunts, field data, and topical 
reports containing the results of field data analyses.  

DESCRIPTI0 Of .ORK: All efforts required to: 

o prepare and update, as requireda, a Radiological monitoring plan Mad 

associated technical implementing procedures 

O prepare and update, as required an EnvirOental Field Activity Plan 
for radiological studies and associated technical implementing 
procedures 

o implement the radiological field monitoring program as described in 

planning documents 

o operate, calibrate, maintain, and audit field and laboratory equipment 

o collect, reduce, edit, and validate the data 

a prepare data reports for publication and distribution 

o analyze radiological data retaltiv to p•ublc health and safety 

o present radiological data relative to existing conditions in the 
project at" 

o develop impact aseosments of proposed actions on the ambient 
radiological conditions 

o develop mitigation strategies £o: identified significant adverse 
impacts 

o provide radiological engineering (health physics) and training support 

to other activities, as required 

o proTide input to and review of the radiological monitoring progran

I
YUCCA W40W1AIN PROJECT WORK BREAKDOWN STRUCTURE DICTIOHM(AR



YUCCA HONTAI PROJECT WORK BRZAJCWN SmUCTUP DICTIOKAJ.  

w8s: 1.2.5.4.5 (continued) 

o provide laboratory support for implementation of the monitoring 
prograzm 

o provide field support for implementation of the program, as required 

o prepare appropriate field and laboratory procedures/instructions in 

accordance with quality assurance guidelines.  

CR: 89/051 
VPROWM: 28-aug-$ 98 9 
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SECTION 5 

SCHEDULE 

SCIENTIFIC INVESTIGATION PACKAGE 

RADIOLOGICAL MONITORING
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Radiological Monitoring Schedule

Air Sampling using the continuous air sampling stations began in mid-January 
1991. Filters will be changed weekly. This sampling will continue through 
the term of this investigation. Additional sampling stations will be 
initiated as approvals are given.  

Ambient Radiation Detection using thermoluminescent dosimeters (TLDs) began 
in mid-January 1991. TLDs will be changed on a quarterly basis beginning 
April 1991. This program will continue through the term of this 
investigation. Additional sampling stations will be initiated as approvals 
are given.  

Soil Sampling began in mid-January 1991. Soil sampling will be initiated 
prior to starting any major site characterization activities and also 
annually at air sampling locations. This program will be continued through 
the term of this investigation.  

Ground Survey began in mid-January 1991 and will be conducted as needed prior 
to soil sampling and any site characterization activity. This program will 
be continued through the term of this investigation.  

Radon Detection began mid-January 1991 using "E-PERMS." The "E-PERMS" will 
be read at least monthly and changed as needed. This program will continue 
through the term of this investigation. Additional sampling stations will be 
initiated as approvals are given.  

Aerial Measurement - Airborne radiometric survey - schedule TBD.  

In situ Gamma Spectrometry is scheduled to start by October 1991.  

Analytical lab analysis is scheduled to start by July 1991.  

Biota sampling has commenced for some leafy and animal specimens near field.  
Additional sampling will be implemented through the term of this 
investigation.  
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Appendix 1. Equipment (Page 1 of 3)

Item 

Continuous Radon Monitor (high 
sensitivity) 

Limited sensitivity radon detector 

Working level detector for radon 

Passive Radon Monitor 

Continuous air sampling station 

Radioactive standards to support 
analysis activities 

High pressure ion chamber 

Tritium Sampler 

In situ Gamma Spectral Analysis 

Equipment 

Noble gas sampler 

TLD for environmental measurement 

C

Function 

Continuous radon 
monitoring 

Radon monitoring 
(short timeframe) 

Working level 
measurement 

Integrated Measurement 
of radon in air 

Particulate and selected 
iodine sampling 

All measurements 
except operability 
checks 

Environmental exposure 
rate measurements 

Sample Tritium 

In situ Gamma 
Spectral Analysis 

Noble gases sampled 

Ambient radiation 
detection

C C

Number 

3 

1 

1 

20 

25 
6 

N/A 

5 

3 

1 

3 

100
300

Reference Information 

Pylon, Model PMT-TEL 

Pylon, Model PRD-1 

Pylon, Model AEP-47 

E-PERM System 

RADECO, Model HD-28A 
HiQ, Model CF-1500 

NIST traceable or 
equivalent (various 
suppliers) 

Reuter-Stokes, Model 
RSS-1012 and RSS-1l1 

TBD 

Canberra Nuclear Products 

TBD 

Teledyne Isotope 
Products



CC

Item 

Particulate size samplers and 
support equipment 

Soil/sediment sampling equipment 

Analytical balance 

Water sampling equipment 

ADP analysis support equipment 

Beta/gamma portable survey 
instrument 

Alpha portable count rate meter 

"Cutie Pie" 

pR meter

Number 

2 

1 
set 

1 
each

Reference Information 

Anderson, Model 210 
Cascade Impactor and 
Model 112 sampler 
(K-flow) 

AMS, Soil Recovery Auger 
system, templates and 
splitter 

Sartorius, Analytical 
Model A120S/FW, & 
Mettler

Function 

Measurement of airborne 
mean particulate size 

Collection of soil 
samples 

Weighing of various 
samples 

Water sample collection 

Data collection and 
analysis 

Field surveys 

Field surveys 

Dose rate monitoring 

Dose rate monitoring

C 
Appendix 1. Equipment (Page 2 of 3)

1 set TBD 

3 VAX compatible 

3 Ludlum Model 12 w/pancake 
probes 

1 TSA Model 440 w/external & 
internal probes 

3 Ludlum, Model 12 w/air 
proportioned probe 

3 Victoreen, Model 471 

4 Ludlum Model 19



APPENDIX 2 

QUALITY ASSURANCE GRADING REPORTS 

SCIENTIFIC INVESTIGATION PACKAGE 

RADIOLOGICAL MONITORING



Appendix 1. Equipment (Page 3 of 3).

Item Function Number Reference Information

Flow Calibrator 

Flow Elements

Portable MCA 
Multi-Channel Analyzer 

Portable Barometer 

Oven 

Furnace 

Mass set 

Scaler 

Rad. Sources 

Freezer

C

Portable/field Air 
Flow checks 

Instrument Air Flow 
Calibration 

Field Monitoring for 
specific radionuclides 

Barometric and 
temperature data 

Sample drying 

Sample ashing 

Checking balances 

Gross a/P counting 
of smear 

Instrument checking 

Biological Storage

3 RADeCo C-812 
1 Kurz 1540 

5 Meriam, Models 50MJl0-1, 
-11, -13 & -9 

50MW20-1 

2 TSA, Model HHMCA460 

2 A.I.R. Inc., 

AIR-HB-1A 

3 Blue Max 

2 Thermolyne 

1 Tromelyne 

1 Ludlum 2929 

15 Various radionuclides 

and activities 

1 Forma Scientific

C C
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QUAUJTY ASSURANCE GRADING REPORT 7/90 

PART L IDENTMACEION AND DEFINIWON ITMACIIT 
GE I OF 6 

nTITzEIuSCRIPTON IliS 1.2.5.4.5, Radiological Monitorin'g Plan [or Air anti water (Page ~)REPORT NO. HvP REiV. NO..  

pjun4JIl.ORGANIZATN M6SS (Radiological Field Programs Deeartment) 

Ill1 VIIO g) P UT. GUALITY Acl1Trim LIST. PROJECT R!OtNRMENTS LiST. AND SUppORTMN DoCUMENTATION 
USED: 

A quc k in d7u dslhi - toIU b fSSW V uty d eIIm 11w ' is c" I bU Of O e nd lh@!! Mee stone us ed in this OGAG2 O 

PART U. STATMUNr C:F IMPRTANCE alba atl 01M al Ioain( ii 

Sectio A: (Ctuek the B91PM 1510 Wme") UPbi ailgclSll 0Ls)IIWseIoain( i 

flp~doeMeasA9esflWN (GAL) IiSims ChMUfiOglZ~t1Of (GAt) I]poteftla Adverse inpaci on Natufal 0anlM(s) (OAt) M I A CorMplt S4,cIlt Mt 

Section0: (Check lbM eppwDpMOs aOme Woflef Radiologicail Safely (All: ~ IOpefatioflhl Reflabtly (Alt: )See Pagei 5 

0e Page~d 5eoup ae5lanalift) (Alt: 

000Mt (pwo& explaflsf n) (All: Se WAg (Pok5 x 

PARTU GRDINGJUSTIFICATION 
If EXCEPTION(S)TO 

PAT.GAIGAPPLICABLE NOT APPLICABLE CIUTEIDA SUBPARIS 

OG MT INSFORMATIONJ COPY Yes/A ----No___ (EFERENCE)'W 

GA PROGRAM -.~A..- all-'~ 

4. pfl%01cU1MII T DOCUMENT CONTROL- 
Z ib'Z 

Yea 

7. CONTRIl OF PURCHSED ITEMIS AND SERVICES 
/ 

"S PUSI £ ONTO PH MINUS PAeTe PaWNIS 6 

I,.lET CNTOLNo 
See Paite 6 

it. CoNTMOROL PMSURING AND TESTING EGU1PMENI Yella N/A~ 

I&. NANOLUGSOCAGEAND SlIPPING .......rL... N/A N v~jt~I 

it. PISPEClIONTE if. AND OPRAING STATUS 
ILCNTOOF101CNORMOOn S-esN/A -No Exception$ 

IL CORRE!CT ACTION Yes N/ o ExC._ent in§s 

My CA RECORDS Yes___v____tlns 

IL. COWUTE SOFTWARE 
.L...NASe 

P~ 

mmn!%_ VIIfTM1O CONTROL 
N liA_______

PART IV. NFALT .7% IO R DBACCEfPA E: *-, 

Ia fffm~so cl. TPys Signt



Report: RIP-l

Part I - Revision of O-List, Quality Activities List, Project Requirements List, and Supporting Documentation Used: 

1) Quality Activities List (YMP/90-56, Rev. 0, page 12 of 17, Radiological Studies (Radiological monitoring Plan - Airborne Radi=nclide, Surface Water, and Groundwater Monitoring 

2) Radiological Monitoring Plan (•NM3z/8-14, Rev. 0)

QI~

V* a I As &



WmO SmZ FOR MEVLMlfl or rLCTr SI N-%094 

02/90 

?T¶ 'I.! nr ¶ r i rw IP rPv... ..
WES 1.2.5.4.5, Radiological Monitoring Plan for Airborne and Water 

REPORT -O. _ _ -p I RZV. "0. ._ _ o'___ 

RLSPMSI=~ 03MZ=TCK T&MSS (Radiological Field Programs' Decartment) 
M OFr ppnapM u C. .D. Sorensen

CUPICTZRISTIC EVILUMOR SUM!

1. RZPRMVTrLT0ILI OR US= Of R PL[ M: 
, , •. reproducible because of ease and redundancy of sampling.

2. CmI, !: 
There are no comolex steps inherent in the verformance of this activity.  
All sampling is done to commercially acceptable scandaras ana practices.

3. Q3LIT SLTUM: 
Data measuremencs from monitorin conducted under this activity are standard
industry practices vith well defined quality histories; all oucs~Ie ia~j

.oerformine measurements vii be on the T&HSS Qualified Suppliers List.

4. S a ct•_Dioloicaloar 
Radiological Monitoring €ollectiou~and ,analysis equipment for airborne and

5. OVLThABL CMES MIW STIZDAMDS: 
Monitoring of Air and Water for determination of radioactive constituents is

2=rform% in A r~AV",u4V. vfnh flflF "r-~ AYA IqAP laf lvdruae.

6. Nc MOR proS aORM: 
No special processes are used.

Standard

commercial vract1Q~ ae..'

7. ZP=cIL UNDLI , SM: nIGr AID STOR&Z: 
No extraordinary precautione artrequire. Zor this activity.

II

I

I I • II lI | I ] II

PMMARU ORignauce and Date)

I



Report: RFP-l, Rev. 0

MDIOLCGICAL MCO4TRING PLAN FOR AIRBCM AND TER DESC.IfCrIP SUM M 

The purpose of the radiological monitoring plan for air and water is .to: 

1) Establish a background data base to determine any impacts.to the Yucca 
Mountain site from site characterization activities and NTs activities 

2) verify the feasibility of monitoring the air and water environments for 
certain radionuclides 

3) Collect air and water data in support of the Safety Analysis Report and the 
Evironmental Impact Statement 

"he data from this activity are input to site characterization of natural 
irriers and their performance assessment for waste isolation. As such, the 
ata, while not necessary to determine the suitability of Yucca Moutain as a 
geological repository, will be used to determine the impact of the repository 
during operation and after closure.

Page 4 of 6



Report: UP-1, Rev. 0

Part z:- Statement of Importance 

W) worker Radiological Safety 

Personnel performing work under this activity may occasionally be exposed to 
low-level radioactive sources. The likelihood of exceeding the limits 
specified in the Regulatory Document manual (YHP/88-l1), Section 5.1 and 
5.11, and applicable DOE orders is remote. All work conducted under this 
activity involving radioactive sources will however be subject to the 
moitoring requiremnts of the TMSS Radiological Monitoring for Health and 

Safety Program.  

2) Operation Reliability 

Subject activity does not .ý.-molve the operation or testing of systems whose 
reliability is critical to the project mission.  

3) Other Categories of Importance 

There are no categories of importance relevant to this activity other than 
those already identified in Part II, Sections A and B.

Page 5 of 6



Report: RIP-1, Rev. 0 Page 6 of 6

Part II - Grading K.) 
QA Criteria - Justifications of Non-Applicability 

3) Design Control: This activity is for the collection and analysis of air and 
iiter samples for the determination of radionuclide content. The data 
collected may be used as part of input to the facility design. However, 
this activity of collection and analyses of samples is performed under 
Criterion 20: Scientific Investigation Control.  

9) Control of Processes: This activity does not involve any special or unique 
processes.  

10) Inspection: This activity is a data-gathering and analysis function and 
does not involve the inspection of engineered item.  

11) Test Control: Radiological Monitoring does not conduct tests on engineered 
items. Therefore, the provisions of this criteria do not apply.  

CA Criteria - Exceptions to Criteria Subparts 

7) Control of Purchased Items and Services: This activity utilizes only 
commercially available .equipne and iMte. Therefore, only the provisions 
of Section 10 Supplement 7S-1 to NNQ- apply. Sections 3, 4, 8, and 9 of K) 
supplement 7S-1 are the responsibility of T&MSS 0A under WBS 1.2.9.3.5.  

19) C ter Software: This activity utilizes existing c-prorcial software 
only. Therefore, only the requirements of Section 19.6 of the GAM apply.



N GA 095 
OQAUTY ASSURANCE GRADING REPORT 7190 

PART i. miDENIFICATION AND DEFINITION: 1]ITEM ACooTV Lo ]m/arp lgkF E -1. OFAL6 

7MsCDtPTIWTM2 1ff-.2.5.4.5 General RMP, Biota, soil, an (see rflt 

RESPONSIBLE OROAtUZAi1ON T&t!S-Radiological Field Programs De artment) aeN.RV O 

VIEVISIOfS)OPO4.iS 3. CffAUTY ACTIVITIES LIST. PROJECT REQIRREMENTS LST. ANlD SUPPORIT4G DOCUMENTATION USED: 

See Pa e 2 

Ata didaIdw detofktlv* kdoiwon~ go neomeUS' to eto" defin te lb.subec Item wr sclvt and lb.tth poll !Eesed in lbb oAa rup"d 

PART U. STATEMENT OF AIMPORTANCE 

Section A: (Check the appopddt si -- ) LU Public Itadio#IogCat Safety (0 List) IIWaste isolatlon (0 List) 

Q]pseoimanc Assessmnefl (OAt) M Se Chit adeft~atiof (GAL) I]Potential Adverse InipWacon Natural Ranierls) (GAL) (5INA lConiplste Sectio 0) 

Secton B: (check the sppmpulul Wie") Wotire hadlolog~cul Safety (Aft: HA) IiOperational Ileflablilty (All HA I See Pag~e 5 

I[BO~f(Piovtdse planatton))(Att: 
Wi

1 SePg KA (Provide emptanattofi) (Anl: 

P R .G A MJUSTIRA11OW 
IF F.XCEPTI0#(S) JO 

APPL.ICABL.E NOT APPLICABLE CRITERIA SUSPARIS 

QA RIEBIA IPJFOIMATI(Itj Copy (ES OR NM) MEFElENCEr _l "N o 

1. ORGAMZAT1ON 
e I xeptE 59E 

2. A PROGRAM 
_g =H Ap xcp On 

&. DEWION CONTROL, 
-0 Cae6- I 

4.PRDCM~fCONTROL 
Ye IA "o Exceptionsu 

4. PLANSREMEN DOC IVIPENTD RWIG 
t 

7. -CONTROL OF FPRCHASED ITEMS AND SERVICES Yes 
ease________ .P~n, 

L. KENT. COkTrOI. OP MTRLU.S PARTS, C&WNMS A SMPL9 Yes..IL 

L. CONTROL OF PROCESS!ES 
Mn.. se Pagne 6 A_ 

it. 
SopC1N jn..... ~' Page 6 HfA 

ii. TencoiuTOL 
qA pandq fil -NA 

12. CONTROL OF MEAS1MHGQ AND TESTIHO EOIJIPMENT 
A 

'~r~n 

1I. HANODIH TO. AN OPOAEs TAU 
1.DSETtemAN MTNSTTSYes 

N/A Re f Ono 

IL. CONTROL OFpOjKfV~NGON~NI
3IKS,- 

W- eýos 

IL. CORRECMW AC7?ON 
A..... j xSeptiofl 

17. CA RE CORDS 
--- Xe--- 181APLiQfE 

IL. AUDITS 
as______ 

.E~EIOIf5 

19. COMUTER SOFTWARE 
NI Pgef 

0.SClEN11IVC SINVESTIGATION CONTROL 
I 

PART IV. ,PPROIYALSQ.) 1ý -
-Il T RB AC EPT : AC

Date~I 

Ipo.. not



Report: iFP-2 Page 2 of 6 

Part Z - Revision of 0-List, Quality Activities List, Project Requirements List, 
and Supporting Documentation used: 

1) Project Requiremnts List, Section 2, Rev. 0, page 7 of 26, Radiological 
Studies (Radiological Monitoring Plan activities except Airborne 
Radionuclide, Surface Water, and Ground Water), WBS 1.2.5.4.5.  

2) Radiological Monitoring Plan (1I/88-14, Rev. 0)



I= SMT FrM EIhImzm or CSCD~5z 9EmQLm094 
02/90 

TITL Or rMr I OR AnnY'Y r~ -

ýýR`L2 .& tagiYS 1 3q45'.alRVD V 4v~P4/" IC14,,- . # 0 0 " 1 ýLw S-

REX= 90.BL fl FPBi f OG C. . Sore•nse 
E Or PEPAM C. D. Sorensen

av. iol. ______________ 
Radiolo~icaI. F-ild_ P-€qrams. : _ De~arrment)

. hRAC!Z-' 3iqC 'EVALU1!CU K nn

1. REPRODUCMhIa•MI OR MM Of REPIACEiMT: 
Activity is readilv reproducible because of ease and redundancy of sampling.

2. C(MP T!: 
.There are no complex steps inherent in the performance of this activity.

sampling is done to couercial•. accepcaobe scandaras and prIEaCT -
All

3. QmLIT E=s~o3: 
Data measurements from monitorine conducted under this activity are standard
industry practices vith veil defined quality hisaor•es.n e ourzu-

labs-performing measurements will be on the T&MSS Oualified Suppliers List.

4. STNM)MIZ I(_•O: 
Radiological monitoring, collection, and analyses equipment for soil, ambient
radiation, and biota samples are co~oniy available Xrom multiple T. .

5. AVIILLUE CMES M S!IA3DS: 
Monitoring of soil. bioca, and ambient radiation is performed under DOE, EPA,
NRC, State or Nevada, and industry concensus codes, scancaros, nri9

6. MM FOMR PR MSS 1 L: 
No special Processes are used.  

7. SPECUL DfLI~L , SEPPImG, AIM STopjk : 
No extraordinary iricautions are required for this activity. Standard

IRUIU ISigaatum ai DuAI iI
P -.1 1 LL U; I -to

L

i

I

PJAM 3 OF 6



Report: R•2-2, Rev. 0

General Radiological Monitoring Plan Description Sumary 

The purpose of the General Radiological Monitoring Plan is to: 

1) Establish a background data base of information on the environmental levels 
of radiation present in the soil and biota on and adjacent to Yucca 
Mountain.  

2) Establish a background data base of information on the ambient levels of 
radiation dos. rates at and adjacent to Yucca Mountain.  

3) verify the feasibility of monitoring the envirornmts specified in items 1 
and 2 above for certain selected radionuclides.  

4) Collect soil and biota data and establish background dose levels in support 
of the Safety Analyses Report and Environmental Impact Statement.  

This activity consists of gathering data for the above named purposes and has no 
bearing on the determination of suitability of Yucca Mountain as a repository 
for high-level nuclear waste.

Page 4 of 6



Report: RFP-2, Rev. 0

Part I1 - Statemnt of importance 

1) worker Radiological Safety 

Personnel performing work under this activity may be occasionally exposed to 
low-level radioactive sources. The likelihood of exceeding the limits 
specified in the Regulatory Docuent Manual (YIIP/88-11), Sections 5.1 and 
5.11, and applicable DOE Orders is remote. All work conducted under this 
activity will however be subject to the monitoring requiremnts of the TUKSS 
Radiological Monitoring for Health and Safety Program.  

2) Operational Reliability 

Subject activity does not involve the operation or testing of systems whose 
reliability is critical to the project mission.  

3) Other Categories of Importance 

Environmental investigation activities in this package are of special 
programatic importance because of their relationship to assurance of 
regulatory copliance.

Page 5 of 6



Report: RF7-2, Rev. 0

Part III - Grading 

CA, Criteria - Justification of Non-Applicability 

3) Dsisn Control:, This activity is for the collection and analysis of soil 
and biota. sailes and for the determination of background or ambient 
radiation dose levels. The data collected will be used as input to the 
Reference Information Base.  

9) Control of Processes: This activity does not involve any special or unique 
processes.  

10) inspections This activity is a data gathering and analysis function, and 
does not involve inspection of engineered items.  

11) Test Control: Radiological Mcnitoring does not conduct tests of engineered 
items. Therefore, the provisions of this criteria do not apply.  

OA Criteria - Exceptions to Criteria Subparts 

7) Control of Purchased Items and Services: This activity utilizes only 
cmmrcially available equipment and items. Therefore, only Section 10 of 
supplement 7S-1 to NOlN apply. Sections 3, 4, 8, and 9 of supplement 7S-1 
are the responsibility of T&MSS ON under WBS 1.2.9.3.5.  

19) 2enmter $oftwaret This activity utilizes existing c iercially available 
software. Therefore, only the requirements in Section 19.6 of the MD 
apply.

K)

K)

Page 6 of 6
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OUAUTY ASSURANCE GRADING REPORT

PART 1. IDENTICATION AND DEFINITION: I]ITEM ATVT AE O 

iITLDESRIP iO Jss 1.2.5.4.5, Radiological Monitoring 
for Health and Safety(See Page 

F)Rp'RNO I~!L REV. "0. .0.  

PISpONSISIEORGANIZA~iON TIIKSS (Raidfolog cal Field, Programs 
Department)____ 

RE VISION(S OF 0-LIS5T. OUAUITY ACTIVITIES LIST. PROJECT REGOIREMENTS, LIST, AND SUMMPINGt4 DOCUMENTATION USED: 

See Page Z 

(Afttch adidoAl detirdW nftv iornl~iam neure890Y to tol" define the sub"c Item or activty end support the posit"o espresee In this CAO roped)

PART IL STATEMENT OF IMPORTANCE 

Section A: (Check thes appropllite area) rI Publft Radiol~gkal Safety (0 LIst) IIWaste isolation (0 1.ist) 

[3Pedombnca Assessrnsflt (OAL) D MeW Chwaracefhatlfl (OAt.) ElPotffiala Adverse Impact on Natwfat Barrif~s) (OAL) H A (Compolte Soclion HI) 

Section B: (Check the apprepllate areas) j]Wottie Radiological Safety (Anl: ) [Opefattotai ReflabIII (All: )See P~age 5 

ff n W wanto (nSe Pa e 5See Page [ I] WA (Provide explanation) (All: _______ 

PART II. GRADING 
JUSTIFICATION IF lEXCEPTlONS) TO 

I~~WLIIIA~f;PI ~APPLICABLE NOT APPUICABLE CRITERIASBAT 

1AI~3 0 p V (YES OR NO) (REFERENCE)' (REFERENCE)' 

1. ORGA1ZATMO 
yes H/A No excep Lions 

2. OA PROGRAN 
See ia..- No A .L~piam 

&. DEUONCONTROI. 
-no .Se ae _ 

4. PRCRTDOCUMENT CONTRO'L 
VONa N/A No exjci~t to ..  

6.PLAN% PROC EDURES, INS1RtCTIONS% AND DRAWINGS ye MA £ZC.A0tiamlL

It. DOCsm CONTRO)L 
...... 1s- 

NNAo exceptitons 

7. CONTROL OF PURCHIASED ITMS AND SERVICES Ing..... 
See,"_________6 

L. IDUIT & CONTROL OF MTRL, PARTS. CIWNTS, a SWIPLS Xes N/A...-...- No exc Iept ions 

B.COfW 0POPP SES 
-.- A-- no oat, 6N/ 

It. TESTCiONTO 
noSee gage 6fA 

12. CONTROL. OF MiEASURING AND TESTING EQUIPS T -ya.MI 
e1xce.-. it ~P onLs-

14. uS~19M, TEST. ANDOPERATIN STATUSye 
N/A No except ions 

IL. CONTRL OP NonCONOR11NO KCONDITIONS -X19 ZZZL... ~ ecpt -Ons 

1I& CORMi1VE ACTWIO 
V P A IA NKo ejjxg A ~lon

17. CARECORDS 
/'AN excent tons

1I& COMPUTES SOMl ARE 
XA.. / 

It sCENTFlR NKSTIOAlIMNCONTROL 
no_______e-

PART IV.

Date
j. .. e..*... 

I

QU UTY ASSURANCE GRADING REPORT
7190
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Report: PJ'P-3 Page 2 of 6 

Part i - Revision of Q-List. Quality Activities List. Project Requirements List, 
and Supporting Documentation used: 

1) Quality Activities List (YMP/90-56, Rev. 0, page 12 of 17, Radiological 
Studies (Radiological Studies) (Except Radiological Monitoring Plan 
Activities) 

2) 0c0 Order 5480.11.



I= SEMT FOR EY&LUIMn OF 0jr CTflSzCS 9-a-094 

ae02/90 

",.S L.2.5.4.5 Radiological Monitorin" for Health and Safety 
REPO NO . __FP-3 .... NJ_.__O._ 
RESPQ"SBLU ORGMýOUh1 M&ýMS (Radiological Field ?rograms Department) 
IUf OF PRUPIR C. D. Sorensen 

CBARCTE1STIC VLIIfS h!w 

1. RERIDCIBT Ui OR ELSZ OF REPLLCMMT: 
Activity is readily repeatable because of redundant systems and ease of 
calculations.  

2. CHLm•TT: 
No comvlex procedures are required. This activitv is performed on a step-by-step 
basis In accordance wfth procedures and is based on comon" industry practices 
anld •randardg.  

3. GQLITM EI M: 
Some radiolovical monitoring has been on-going by T&MSS RFPD personnel using 
NTS-ecuirements vithout rroblems. This tvye of work is comon in industry 

ret,1eine in high I�l�All h4•Pnrv and is based on national codes and standards.  

4. STUMMATZ!CK: 

Radiological Health and Safety equipment, tools, and sources are commonly 
available from multiDle su~lers•., 

5. AVAIL&L CDES AM STM MS: 
Radiolo~ieal •al•h nndA gpfoy ingnirtortng is addressed in numerous national 
and federal codes and standards. includinc ANSI, 29 CFR, 10 CFR, 49 CFR, NRC 
Ree. Guides. DOE Orders (e.. 5•480.11) and NCRP.  

6. lIKMD FOM O!MCE COUTML: 
.No special processes are used.  

7. SPE•CT.L M•#mG, SRMPP G, AM STORL : 
None recuired for this snerItv ,.  

IPA M (Sigaatuz. an Date)

I



Radiological Monitoring for Health and Safety (RADH&S) Description Summary 

The purpose of the RAD H&S Program for the Yucca Mountain Project is to assure 
worker Health and Safety is maintained and that there is a plan established to 
assure that all exposures to radiation are maintained at levels considered as 
loy as reasonably achievable (ALARA).  

The data to support this program is collected by routine monitoring and 
surveying and through the use of personal radiation detection equipment and 
in-vivo mnitoring.  

Rad HAS monitoring on the Yucca Mountain Project is required in order to shov 
cemliance with DOC Order 5480.11.  

The Rad HAS monitoring activity exists solely for the purpose of assuring 
personnel Health and Safety. There is no relationship between this activity 
and: 

1) Site characterization of natural barriers.

2) Potential impacts on the system of natural barriers.

Report: Rz'P-3, :Rev. 0 Page 4 of 6



Report: E•P-3, Rev. 0

Part 11 - Statement of importance 

1) Worker Radiological Safety 

This activity is essential in determining that all worker exposures to 
radiation are maintained below the limits specified in Regulatory Documnt 
Manual (YP/88-1), Section 5.1 and S.11. and applicable DOE Orders 
(5480.11). while workers in this activity will occasionally be exposed to 
sources of radiation in excess of background levels, the likelihood of 
exceeding the above stated limits is extremely small.  

2) operational Reliability 

This activity does not involve the operation or testing of systems whose 
reliability is critical tothe project mission.  

3. Other Categories of Importance 

There are no categories of importance relevant to this activity other than 
those specified in Part 11, Section B.

Page 5 of 6
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Retot: fl-3 Re, 0Pace 8 of 5 
Part III - Grading 

OA Criteria - Justification of Non-Applicability 

3) Design Control: This activity is solely concerned with worker Health and 
ey. The data collection activities have no applicability to design 

control.  

9) Control of Processes: This activity does not involve any special or unique 
processes.  

10) Inspections this activity is a data gathering and analysis function and 
does not involve inspection of engineered items.  

11) Test Control: This activity does not conduct tests on-engineered item, 
therefore, theprovisions of this criteria does not apply.  

20) Scientific Investieation Control: Since no data collected as part of this 
task will be used in characterization of the site, scientific investigation 
control does not apply.  

A Criteria - Exceptions to Criteria Subparts 

7) Control of Purchased Items and Services: This activity utilizes only 
c..I rcially available equipment and items. Therefore, only Section 10 of 
supplement 7S-1 tON-1- apply. Sections 3, 4, 8, and 9 of supplement 7S-1 
are the responsibility of T&MSS Oh under WBS 1.2.9.3.5.  

19) Ccrputer Software: This activity utilizes existing co rcially available 
software. Therefore, only the requirements in Section 19.6 of the OAD 
apply.

Rewrt: RFP-3, Rev. 0 •aae 6 of 6
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PART . IDENTIFICATION AND DEFINITION: I I ITEM Ix- I ACTIVTY PAGE' I OF 

TITLEMDSCRIUpTIO WfiS 1. 2. 5.4.2 1i Podo C lo EmI nee K igL ActIIt IvCAiEC rlte L u t4 Soniu, I U it REPORT HO. _ (IP- 4 RV 0 
forIm~I~uutI nulWnk( eePage 3) 
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Report: ?FP-4, Rev. 3

Radiological Engineering Activities related to Scoping and Institutional Work 
oescripticn Summary 

:he purpose of this element of the Radiological Engineering Program is to 
perform informal scoping studies and evaluations to provide input to outside 
organizations and to institutional affairs in support of the following: 

(1) Radiological Engineering (Health Physics) support to organizations, other 
than RFPD, such as: 

a. Development of alternate and improved methodologies associated with 
radiological monitoring techniques. Any methodology developed will 

be subject to rigorous qualification, testing, and peer review under 
a qualified program.  

b. Order of magnitude estimates of existing conditions in support of 
institutional requests. None of the information will be used to 
support license application.  

(2) Preparation and/or presentation of public health information or radiation 
and health effects.  

(3) Support of Educational Facility requests for information and educational 
input.

Page 3 of 6



Par: - Statement of importance K.) 

-. worker Radiological Safety - (Section 3) 

Personnel performing work under this activity may occasionally be exposed 
to l.w-level radioactive sources. The likelihood of exceeding the 
limits specified in the Regulatory Document manual (Yr?/88-11), 
Sections 5.1 and 5.11, and applicable DOE Orders is remote. All "work 
conducted under this activity involving radioactive sources will, 
however, be subject to the monitoring requirements of the T&MSS 
Radiological Monitoring for Health and Safety Program.  

2. Operational Reliability 

Activities in this work scope do not involve or impact any safety related 
systems or components whose reliability is critical; to the project 
mission.  

3. Other categories of Importance 

Activities in this package are important to the development of a positive 
public perception of the Project.

Report: M-4, Rev. 0 ?age 4 of 6



Report: RFP-4, Rev. .a

Part ::I Grading 

Justification of Non-Applicable Criteria 

3. Zesign ýontrol: :his activity includes no design effort or 
responsibility.  

4. Procurement Document Control: Procurement under this activity is limited 
to administratiye, maintenance, and commercial grade developmental test 
equipment, supplies, and consumables.  

7. Control of Purchased Items and Services: Procurement under this activity 
is limited to administrative, maintenance, and commercial grade 
developmental test equipment, supplies, and consumables.  

8. identification of Materials, Parts, Components, and Supplies: This 
criteria is not selected because Scoping and Information Development 
Activities do not involve the physical inventory of engineered materials, 
parts, components, and samples.  

9. Control of Processes: This activity does not involve any speciai or 
unique processes.  

10. inspection: No inspection is performed as part of this activity.  

11. Test Control: No tests are conducted as part of this activity.  

12. Control of Measuring and Test Equipment: All M&TE used under this 
activity will be commercial grade and will be used for Scoping and 
Information Development activities only. None of the information gathered 
from this activity will be used in support of license application without 
complete and rigorous qualification.  

13. Handling, Storage, and Shipping: Materials, parts, components, or samples 
handled under this activity are limited to administrative, maintenance, 
and commercial grade test equipment used for scoping and information 
development only.  

14. Inspection, Test, and Operating Status: This activity requires no 
identification or control of inspection, test or operating status.  

15. Control of Non-conforming Activities: This criterion does not apply since 
this activity involves no items used in site characterization, or in the 
design, analysis, performance assessment, or operation of repository 
structures, systems, or components.
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Repor:: .1P-4, Rev. p Page S of 6 
"9..::mputer Software: The only ccruter software used in the conduct of this activity are cmmercially available programs used for tasks such as word ;rcess3ing, spreadsheets, or flow charts.  
2.. Scientific investigation Control: This activity involves no scientific investigation.
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No 
No

C
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Attachment to 
Applicable Procedure Listing 

WBS 41.2.5.4.5 
'AGR RFP-4, Rev. 0 

(Page .of 4)

1. Organization

4uality Affecting 
Procedures 

SP 1.22, SP 1.23 
SP 1.28, SP 1.31, 
SP 1.37, SP 1.41, 
AP-5.19Q, WI-RM-101

Non-Quality 
Affectina Procedures 

SP 1.5, SP 1.9, 
SP 1.15, SP 1.20, 
SP 1.29

2. Cuality Assurance Program 

3. :esign Controi 

4. Procurement Document 
Control 

5. Instructions, 2rocedures, 

Plans, and Drawings 

6. Document Control 

7. Control of Purchased Items 
and Services 

9. :dent.ifi.caticn and Contrcl 
of Materials

SP 
SP 
'P SP

1.21, 
1.23, 
1.32, 
1.42, 
1.63,

SP 1.22, 
SP 1.31, 
SF 1.37, 
SF 1.60, 
AP-5.28Q

N/A

None

N/A

None

SP 1.1, SP 1.7, 
SP 1.30, SP 2.3 

SP 1.34, SP 1.35,

None

NIone

SP, 1.12, SP 1.25, 
SP 1.23

None 

None

SP 1.12, SP 
SP 1.28 

SP 1.25, SP 
SP 1.50, 
WI-RM-104, 
WI-RM-139, 
WI-RM'I50, 

WI-RM-151, 
WI-RM-153, 
WI-RM-156, 
AP-6.3Q

1.25 , 

1.28,

I I1



At2acnment -o 
Appiioable Procedure Listing 

WBS #1.2.5.4.5 
:AGR RFP-4, Rev. 0 

(Page 2 of 4)

:ualiz' Affec:.ng 
P rocedures

e:on-Quality Af fect.ina Procedures

9. Zontroi of Processes 

I0. inspection 

11. Test Control 

12. 2.ntrol of Measuring & 
Test Equipment

13. Handling, Shipping, 
Storage

&

:4. :nspection, Test, & 
Cperating Status 

15. Control of Non-conforming 
:tems 

16. Corrective Action 

!7. Quality Assurance Records 

:8. Audits 

.9. Software Quality Assurance

NI A NI/A

NIA N/A

None

"None

SP 1.23, SP 2.4, 
WI-PM-104, 

WI-RM-133, 
WI-R.M-390, 

WI- M-197, 

WI-RM-312, 
WI-RM-451, 
WI-PM-455 

SP 1.12, SP 1.28, 
SP 2.4, AP-6.3Q, 
WI-RM-113 

SP 1.22, SP 1.23 
SP 1.25, SP 1.37, 
-P 2.4, WI-RM-114, 
WI-RM-197, 
WI-14M-310 

SP 1.23, SP 1.25 
SP 1.37,

None

None

SP 1.22, SP 1.23, 
SP 1.25, SP 1-.7

S? 1.25, 
WI-RM-104 

SP 1.37,

SP 1.36,

SP 1.3 

None

None

None AP-1.5Q, SP 1.44, 
SP 1.45, WI-RM-125

K)



Non-Quaiity 
Affecttna Procedures 

Cp 1.101 Sp 1.11 
SP 1.341, SP 2.3 
SP 2.4, AP-5.19Q, 
AP-5.21Q, 
WI-RM-101, 
WI-RM-104, 
WI-RM-11131 
WI-RM-114, 
WI-RM-116, 
WI-RM-125F 
WI-RM-1-19, 
wi 14 1, 
WI-RM-142, 
WI-RM-143, 
WI-RM-144, 
WI-RM-146, 
WI-RM-147, 
WI-RM-148t 
WI-RM-149, 
WI-RM-150t 
WI-RM-151, 
WI-RM-153, 
wi-RM-1561 
WI-RM-170, 
WI-RM-190, 
WI-PN-197, 
WI-IRM-201, 
WI-RM-202, 
WI-RM-203, 
WI-RM-204, 
WI-M-205, 
WI-RM-206, 
WI-RM-207 
WI-RM-208 
WI-RM-310, 
WI-RM-312, 
WI-RM-450, 
WI-RM-451, 
WI-RM-455, 
WI-RM-470, 
WI-RM-471, 
WI-RM-601, 
WI-RM-602, 
WI-RR-604, 
WI-RM-610,

Attacn.ment t: 
Amollcable :--ýocedure ý'.isti.-Ig 

"qBS *'- .21 . 55 .4 
,AGR RFP-4, Rev. -D 

(Pace 1. of 4)

:uality Affecting 
Procedures

20. Scientific 7-nvestiqati.-n 
:ontrol

None

11 -11



Attachment to 
Applicable Procedure Listing 

WBS #1.2.5.4.5 
QAGR RFP-4, Rev. 0 

(Page 4 of 4)

Quality Affecting 
Procedures

Non-Quality 
Affecting Procedures

20. Scientific Investigation 
Control (Continued)

WI-RM-611, 
WI-RM-620, 
WI-RM-624, 
WI-RM-630, 
WI-RM-631, WI-RM-632, 
WII-RM-702, 'AI-RM-760, 
WI1-RM-801, 
'II-RM-802, 
WI-RM-803, 
.4I-RM-804, 
WI-RM-901



C

OFFICE OF CIVILUAN 
RADIOACTIVE WASTE MANAGEMNEIT 

U.S. DEPARTMENT OF ENERGY 
WASHINGTON, D.C..

NO YMP 91-06

QUAI T AS U A C H C L S

ORGANIZAIION EVALUATED

SAIC (T&MSS) 

DATE(S) OF EVALUATION 

June 17-21, 1991

Ix 

I
I EXTERNAL 

I INTERNAL

IX I AUDIT 

I I SURVEILLANCE 

I I INSPECTION

PREPAREDBY Aý,"r 7 ,+..e', s

CONCURRED BY

APPROVED

DATE 24LZ.1L .  

DATE %J±l 

DATE

CONTROLLING DOCUMENT (Tille. Numid. Revismo) ACTMTY EVALUATED 

ITEM REMARKS 
NO. CHARACTERISTIC TO BE EVALUATED Record objetive evidence reviewe. method RESULTS 

ol veriflcatmo. pefsonet contacted 

See attached. See attached.  

"PIDICATE RESULTS- SATISFACTORY (SAT). UNSATISFACTORY (UNSAT). NOT APPLICABLE (NIA)

C (7

,JJ , / ,



C C
OCRWM AUDIT CHECKLIST NO. 91-o6-1 

1 ORGANIZATION SAIC 2 Page 1 of 111 

$ 4 5 6 7 8 

I AUDIT QUALITY ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X.NA SUMMARY OF INVESTIGATION CONTACTED

QPPD, Rev. 3, 
Sect. 1.0,

ORGANIZATION 

The TMSS organizational components consisting of the 

following management positions listed BELOW (1-1) are 

responsible for those functions assigned to T&MSS as 

a YMP participant as well as those functions 

associated with support of the YMP office. In addition 

these positions established the requirement for and 

provide training and indoctrination of assigned 

T&MSS personnel, and management assessments of the 

portions of their QA program, and the preparation 

and review of departmental procedures and 

instructions.  

The T&MSS organization is depicted in Exhibits 1 

through 7 of this section. These exhibits reflect the 

reporting relationships, titles and organizational 

units that are assigned YIMP participants.

_______________________ J I - &

I

______________________________________

9 AUDITOR SIGNATURE

A

10 DATE

C



,

OCRWM AUDIT CHECKLIST NO. 91-o6-1

1 ORGANIZATION SAIC 2 Page 2 of 111 
3 4 5 6 78 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,__A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 
Sect. 1.0

1. Verify that Exhibits 1 through 7 reflect the 

reporting relationships, titles, and departments 

for the following:

T6MSS Project Manager 
T&MSS Deputy Project Manager 

MPM, Project Manager 
APM, Technical Support 

MPM, Program and Operations 

APM, Resource Management 

APM, Regulatory and licensing 

TAMSS QA Manager

2. Verify that procedures adequately describe all 

the responsibilities identified in Paras. 1.3, 

and 1.3.1 through 1.3.7.

_______________________ I 1 .1

.9

4

________________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE

C

1-1

C

0 

0 

0 

0 

0 

0 

0 

0

II IIC



C', C
OCRWM AUDIT CHECKLIST NO. 91-06-1

1 ORGANIZATION SAIC 2 Page 3 of 111 

3 4 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. I REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 

Sect. 1.0, 
Para. 1.12

QUALITY ISSUES 

TSHSS shall identify in procedures the methodology for 

elevating disputes regarding differences of opinion 

involving quality issues at any given organizational 
level where such disputes cannot be resolved at the 

working level.  

1. Verify that Procedures are in place which identify 

the methodology for elevating disputes.  

2. Verify through reviews of training records and 

interview with T614SS personnel that there is 

acknowledgment of the methods to evaluate disputes 

and resolve allegations.

____________________________________________________________ IL - I
9 AUDITOR SIGNATURE 10 DATE

C

1-2



C
OCRWM AUDIT CHECKLIST NO. 91-o6-1

I ORGANIZATION SAIC 2 Page 4 of IlI 

3 4 5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

AP-5.19Q, Rev. 1, 

Para. 5.0

INTERFACES 

Interfaces between the Yucca Mountain Project Office, 

other participants, and T&MSS shall be described in 
procedures, plans, or instructions, as appropriate.  

Verify that Interfaces between the YMPO, other 

participants, and T&MSS are described in procedures, 
instructions, or plans as appropriate.  

Verify that Para. 5.0 is being implemented 

adequately.

_______________________ _____________________________________________________________ ia

________________________________________________ I.

_______________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE

C

QAPD, 
Sect.  
Para.

Rev. 3, 

1.0, 
1.10

C'

1-3 

1-4

i



C
OCRWM AUDIT CHECKLIST NO. 91-o6-1

I ORGANIZATION SAIC 2 Page 5 of ill 
3Uf 4 56 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 
Sect. 1. 0, 
Para. 1.11

DELEGATION OF WORK 

The T&MSS organizations may delegate work under the 

TGMSS QA Program to others, as directed by OCRYM, 

but shall retain the responsibility for that work.  

If work is delegated, the work and associated QA 

Program requirements shall be described and documented.  

TAMSS shall be responsible for evaluating any delegated 

work by audits and surveillances.  

Verify that: 

1. The delegation of work is described in procedures 

or instructions.  

2. Any TSMSS delegated work has been described and 

documented.

_______________________ I I - &

4

4

t

________________________________________________ 4.

N

9 AUDITOR SIGNATURE 10 DATE

C- C

1-5



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 6 of 111 

3 4 5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 
Sect. 1. 0, 
Para. 1.14

STOP WORK PROVISIONS 

Provisions for issuing and lifting stop work orders/ 

requests shall be developed and implemented. Provisions 

shall include the following factors: 

Verify that: 

1. Criteria and methodology for stopping work and 

for lifting stop work orders/requests.  

2. Exact definition of work being stopped.

________________________________________________ 4.

9AUDITOR SIGNATURE 10 DATE

I I - �

C



C. C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 7 of 111 

3 4 6 7 8 
AUDIT QUALITY RSLSPRO 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

OQPD, Rev. 3, 

Sect. 2.0, 
Para. 2.2.1

QA Requirements 

The Quality Assurance requirements for the TSMSS 

QA program are identified in the OCRWH QARD and 

its Appendix A, Applications of Quality Assurance 

Program Requirements for the Mined Geological 

Disposal System (MGDS). Attachment A to this 

document lists the requirements documents upon 

which this program is based.  

Verify that Attachment A to the T&MSS QAPD lists all 

the requirements documents for the TOMSS QA Program.

iniL I 1� �

________________________________________________ 4

_______________________________________________ 4

________________________________________________ 4

Y

9 AUDITOR SIGNATURE 10 DATE

Co--

2-1



C
OCRWM AUDIT CHECKLIST NO. 91-06-1

1 ORGANIZATION SAIC 2 Page 8 of 111 

3 4 6 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, 

Sect.  
Para.

1. I - i

4.

4.

9 AUDITOR SIGNATURE 10 DATE

C.

Rev. 3, 

2.0, 
2.2.2

Qh PROGRAM PINNING 

Quality assurance program planning shall consider, as 

a minimum, the following elements: 

o Definition of activities; 

o Selective application of appropriate QA program 

requirements and procedural controls to items and 

activities; 

o Assignment of responsibilities for QA program 

control and verification activities; 

o Identification of the specific scientific or 
technical information to be collected, analyzed or 

used; 

o Identification of applicable technical and QA 
program management control and verification 

activities; and 

o Identification of required QA records.  

verify the above listed elements are considered in QA 

planning.
2-2

IICI '"• I• 

IIl •



C C)

OCRWM AUDIT CHECKLIST NO. 91-o6-1 

1 ORGANIZATION SAIC 2 Page 9 of 111 
3 4 6 78 

AUIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev, 3, 

Sect. 2.0, 
Para. 2.2.3

YTP APQs 

The quality-related YMP Administrative Procedures 

(APQs )provide the implementing interface controls 

utilized between the Project Office and the T&MSS 

participant organization activities. T&MSS 

procedures and instructions shall address the YMP 

APQs as necessary to implement its QA program. The 

applicability of APQs used directly by TSMSS 

participant activities are identified in Attachment B 

to this document.  

Verify that:

1. Attachment B identifies Project Office procedures 

(APQs) directly implemented by TMSS and that 

TIMSS is in fact implementing these procedures.

2. Verify that applicable APQs are appropriately 

implemented into TUMSS procedures as required 

by Para. 2.2.2.

_______________________ _____________________________________________________________ IL - I

1"

AUIO SIGNATURE 10 DT

C

2-3

9 AUDITOR SIGNATURE 
lO DATE



C C'
OCRWM AUDIT CHECKLIST NO. 91-o6-1 

I ORGANIZATION SAIC 2 Page 10 of 111 

3 4 5 6 87 
UDIT QUALITY 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

The T&MSS QRPD is reviewed by appropriate T&MSS 

management, reviewed and approved by the T&MSS Project 
Manager and Manager and T&MSS QA manager, and submitted 

to the Project Office for approval.  

1. Verify that the T&MSS QAPD and all subsequent 

revisions have been reviewed by appropriate T&MSS 
management.

2. Verify that the 

Project Manager 

3. Verify that the 

Project Office.

QAPD was approved by the T&MSS 

and the T&MSS QA Manager.  

QAPD has been approved by the

II I - .

9 AUDITOR SIGNATURE 10 DATE

C-

QAPD, 

Sect.  
Para.

Rev. 3, 
2.0, 
2.2.4

2-4



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 11 of 111 

3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

The T&MSS QA Department maintains QA Program 
Requirements Matrices that describe how T&MSS 
implements the NRC Review Plan, OCRWM QARD, 
ASME NQA-1 1989, and this QJPD. The Matrices 
link the requirement to implementing procedures or 

instructions.  

Verify that these Matrices exist.

I 1� �

4.

4.

________________________________________________ I.

4.

i

9 AUDITOR SIGNATURE 10 DATE

C

QAPD, 
Sect.  
Para.

Rev. 3, 
2.0, 
2.2.5

2-5



C C

OCRWM AUDIT CHECKLIST NO. 91-o6-1 

1 ORGANIZATION SAIC 2 Page 12 of 111 

s 4 86 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 

Sect. 2.0, 
Para. 2.2.6

_______________________ I I �1.

9 AUDITOR SIGNATURE

T&MSS IMPLEMENTING PROCEDURES AND INSTRUCTIONS 

The T&4SS implementing procedures and instructions 

delineate the specific administrative and quality 

assurance controls used to implement the OA 

requirements. The three categories of implementing 
procedures are as follows: 

o Standard Practice Procedure (SP) 

o Organizational Procedure (OP) 

o Work Instruction (WI) 

Verify that these documents are reviewed and 

approved by appropriate management.

10 DATE

C

2-6

N

I



C- C)
OCRWM AUDIT CHECKLIST NO. 91-06-1 

I ORGANIZATION SAIC 2 Page 13 of 111 
3 4 6 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3.  

Sect. 2.0, 
Para. 2.2.8

QUALITY ASSURANICE PROGRAM CONTROLS 

Quality assurance controls are applied to items and 

activities affecting quality under suitably controlled 

conditions that are performed by the T&WSS 

organization. The T&MSS QA program invokes controls 

over activities through procedures and instructions, 

internal audits and surveillances of the QA program by 

an independent QA staff, external audits and surveys of 

T&MSS suppliers of items and services, document reviews 

and management assessments.  

Verify that procedures or instructions are in place 

which invokes controls over the following: 

o Internal and external audits and surveillances 

by an independent QA staff; 

"o Document reviews; 

"o Management assessments; and 

"o External audits and surveys of suppliers of 

items and services.

_______________________ ____________________________________________________________ I' - I
9 SIGNATURE 10

C

2-7



(7
OCRWM AUDIT CHECKLIST NO. 91-06-1

1 ORGANIZATION SAIC 2 Page 14 of 111 

3 4 6 8 

'AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev.3, 

Sect. 2.0, 

Para. 2.2.9

READINESS REVIEWS 

TGMSS management performs readiness reviews as deemed 

appropriate. Readiness reviews are used to ensure 

that specified prerequisites and programmatic 

requirements of major scheduled/planned activities 

have been satisfied prior to starting that activity.  

1. Verify that procedures or instructions are in 

place which describe the responsibilities to 

perform readiness reviews.  

2. Verify that management readiness reviews are 

performed to ensure that specified 

prerequisites and programmatic requirements 

have been satisfied prior to starting any 

activity.

I ___________ I I ~ I

t

I .I

I.

________________________________________________ 4.

t

9 AUDITOR SIGNATURE 10 DATE

C

2-8



C C
OCRWM AUDIT CHECKLIST NO. 91-o6-1 

I ORGANIZATION SAIC 2 Page 15 of 111 

3 4 5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

Rev. 3, 

2.0, 
2.2.10

JI i -

________________________________________ I _____________

GRADED APPROACH 

The determination of importance of items and 

activities and the application of the "graded" 

approach to QA shall be consistent with the OCRWM 

QARD and Project Office procedures. T&MSS shall 

utilize Project Office procedures or develop TWNSS 

procedures as appropriate to identify items and 

activities important to radiological safety and 

waste isolation in accordance with NUREG 1318.  

These procedures shall enable T&MSS to identify 

controls for each item and activity; identify the 

scientific or technical information to be collected, 

analyzed, and/or used for design or site 

characterization; identify provisions for the 

identification of the required QA records related to 

these activities; and, identify QA program management 

controls.  

Verify that T&MSS utilizes Project Office procedures 

or has developed T&MSS procedures to identify items 

and activities important to radiological safety and 

waste isolation.

_______________________________________________ .9

9 AUDITOR SIGNATURE 10 DATE

C

QAPD, 
Sect.  
Para.

________________________________________________ 4.

2-9 AP-5.28Q, 
Para. 5.0



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 16 of 111 

3 4 5 8 
AUDIT QUALITY ' 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 

Sect. 2.0, 
Para. 2.2.10

Verify that procedures: 

1. Enable T6MSS to identify controls for each 

item and activity.  

2. Identify provisions for the identification 

of the records related to these activities.

_______________________ I I - &

9

_______________________________________________ t

9 AUDITOR SIGNATURE 10 DATE

C

2-10



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 17 of 111 

3 r4 6 
AUDIT I QUALITY 1 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N1A SUMMARY OF INVESTIGATION CONTACTED

QUALIFIED DATA 

The TSMSS QA program provides for the acceptance of 

data or data interpretations for use in licensing 
activities that were not generated under the controls 
of the YMP Quality Assurance program. Once accepted, 

these data are classified as 'qualified" for 
licensing purposes. Specific methods for 

acceptance of these data shall be described in T&MSS 
procedures and/or Project Office procedures consistent 
with the requirements of NUREG 1298.  

Verify that T&MSS utilizes Project Office or T&MSS 

procedures which provides for the acceptance of data 

or data interpretations.

J � -'

4.

t

4.

9 AUDITOR SIGNATURE 10 DATE

C-

QAPD, 

Sect.  
Para.

Rev. 3, 

2.0, 
2.2.11

2-11
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C C'
OCRWM AUDIT CHECKLIST NO. 91-o6-1

1 ORGANIZATION SAIC 2 Page 18 of 111 

3 4 56 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SXNIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, 
Sect.  
Para.

II I�i

________________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE

C

Rev. 3, 
2.0, 
2.2.12

PERSONNEL SELECTION, INDOCTRINATION AND TRAINING 

T&MSS personnel assigned to perform activities that 

affect quality shall receive appropriate indoctrination 

or training prior to performing work. T&NSS procedures 
shall address the personnel selection, performance of 

indoctrination, training, and qualification activities.  

Verify that T&MSS procedures: 

1. Mandates the indoctrination and training of 
personnel assigned to perform activities that 

affect quality prior to performing work.  

2. TWMSS Managers establishes job descriptions for 
each position in the quality program.  

3. Requires initial qualification to be documented.

2-12



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 19 of 111 

3 "6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 
Para. 2.2.12

4. Requires classroom training be performed I/A/W 

documented and approved lesson plans.  

5. Requires annual proficiency evaluation be 

documented and discussed with the individual.

I____________i I -II

9 AUDITOR SIGNATURE 10 DATE

C

2-12 

Cont' d



C C

AUDIT 91-06 

Audit Items 2-13

Manager/Supervi sor

-1
QAPD SECTION 2 

-2 -3

C

SP 1.31 
SP 1.42 SP 1.21. SP 1.31 p. 5.2.1 & 

Para. 5.2.1 Para. 5.2 & 5.3 P. 5.1.5a 5.2.3

QA 
Classif.  

TMSS 035/1

Position 
Description

Education 
Verified 
T-AD-036

Experience 
Verified 
T-AD-037

Employee 
Qualified 
T&HSS 025/1

Annual 
Evaluation 
T&MSS 024/1

III_ _I__ _ _ __ _IIIIII_ _7 

I II ii__________________ _____________________________ __________________________ __________________________ __________________________ _________________________ 

_________________________ ______________________________ ___________________________ ___________________________ ___________________________ __________________________
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3 4 6 7 8 

AUDIT QUALITY P 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

Rev. 3, 
2.0, 
2.2.12

SP 1.42, Rev. 1, 
Para. 5.2.1 

SP 1.21, Rev. 0, 
Paras. 5.2 & 5.3 

SP 1.31, Rev. 3, 
Paras. 5.1.5a G 
5.2.1

Select random employees for five (5) managers/ 

supervisors, and verify the following: 

1. Verify that QA classifications have been 
determined and that job position descriptions 
have been established.  

2. Verify that education and experience have 

been verified by the Personnel office.  

3. Verify that the evaluation and qualification 
requirements have been satisfied.

___________________ -I

________________________________________________ 4.

I.

________________________________________________ 4.

9 AUDITOR SIGNATURE 10 DATE

C

2-13 QAPD, 
Sect.  
Para.

C

i

I



QAPJ.,CTION 2

AUDIT 91-06-

Audit Item 2-13

-4

SP 1.31 
Para. 5.1.2 

Assign 
Training 

TUNSS 027/4

I U 1 Y I

SP 1.31 
Para. 5.1.4

Training 
027/4

SP 1.31 
Para. 5.1.7 

Lesson 
Plan 

051/1

SP 1.31 
Para. 5.1.13 
Instructs 
Employee 

049/1

SP 1.31 
Para. 5.2.2 
Complete 
Training 023/1

(7

Manager/Supervisor

C

Employee

-5.

SP 1.31 
Para. 5.4 

Files
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I ORGANIZATION SAIC 2 Page 21 of 111 

3 4 5 6 8 
AUDIT QUALITY RSLSPRO 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.31, Rev. 3, 
Paras. 5.1.2, 
5.1.4, 5.1.7, 
5.1.8, 5.1.9, 
5.1.13 & 
5.2.2 

Para. 5.6.2

4. Verify that the training requirements are 

satisfied.  

5. Verify that the required records are in each of 

the personnel files.

I - I-

t

9 AUDITOR SIGNATURE 1o DATE

C

2-13 

Cont' d
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1 ORGANIZATION SAIC 

3 4 5 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE SX,NA

QAPD, Rev. 2, 

Sect. 2.0, 
Para. 2.2.132 

SP 1.32, Rev. 1, 

Paras. 5.0 6 7.0

MANAGEMENT ASSESSMENT 

TSMSS shall have management assessments of the T&MSS Q 

program conducted at least annually. The assessment 

shall be performed by management above or outside the 

T&MSS OA organization by, or at the direction of, the 

T&MSS Project Manager. The management assessment shall 

determine the effectiveness of the system and 

management controls that are established to achieve and 

assure quality, and the adequacy of resources and 

personnel provided to the QA program. These 

evaluations are performed, documented, and reported to 
upper management. Any conditions adverse to quality 

identified in these assessments shall be documented, 

tracked and corrected.  

Verify that annual management assessments conducted 

by management above or outside the T&MSS QA 

organization are conducted to evaluate the 
effectiveness of the program.  

Verify that management assessments were performed.

____I I-

C
C,

2-14 

2-15

2 Page 22 of 111 

78 

PERSON 
SUMMARY OF INVESTIGATION CONTACTED 

0 AUDITOR SIGNATURE 10 DATE
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3 4 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 2.3, Rev. 1,3-1 

3-2

TECHNICAL REVIEWS

Request a list of technical reviews that have been 

completed by TSMSS since 2/14/91. Choose 10 reviews 

and request copies from the LRC. Do not select Peer 

Reviews and select from several originating 

organizations.

1. Review each technical review for complete 

records. Use attached matrix for checklist and 

record.  

2. Assure all required signatures and dates are 
filled in as appropriate.  

3. List all reviewers and management signers on a 

separate sheet and verify that all have had 

training prior to performing the review on 

procedures. SP 2.3, Rev. 1.

_____________________________________________________________II

'I

.9

9 AUDITOR SIGNATURE 10 DATE

C

Para. 5.1.4 

thru 5.3.1
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I ORGANIZATION SAIC 2 Page 24 of 111 

3 4 6 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SXN/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.62 

Rev. 0 

Para. 5. 1.1 
thru 5.1.4

I I - ii

PEER REVIEW 

The following requirements apply to requests for 

peer review which were determined not required by the 

Project Manager/Technical Director.  

1. Request a listing of all peer review request from 

the Assistant Project Manager of Technical 

Technical Support (Site Characterization support) 

for the period 11/15/90 to present.  

Retrieve the record package of each unaccepted 

request from the LRC and verify the package 

contains as a minimum: 

A. A copy of the request memo the RPM; 

B. A copy of the response memo from the RPM to 

the Project Manager and Technical Director; 

C. A copy of the decision memo rejecting the 

request from Project Manager/Technical 

Director to the RPM and requester;

_______________________________________________ 4

9 AUDITOR SIGNATURE

C C

Y

3-3

I
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1 ORGANIZATION SAIC 2 Page 25 of 111 

3 4 '5 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 

Paras. 5.1.1 
thru 5.1.4

D. Any pertinent back-up documentation 

mentioned in the above memo; 

E. Memos from the peer review group accepting 

or disagreeing with conment resolutions 

(see Para. 5.4.2).  

2. Verify that all record packages in 2 above were 

submitted to the LRC within 10 days of the date 

the record package was authenticated (SP 1.36, 

Para. 5.2.3.5).  

3. Verify that during the interim between 

authentication and record package submittal 

to the LRC, all records are kept in 1-hr fire 

rated containers (SP 1.36, Para. 5.4.1).

____________I IL - I I

I.

9AUDITOR SIGNATURE 10 DATE

C-

3-4 

Cont' d

9 AUDITOR SIGNATURE 
i0 DATE
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3 4 56 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. I REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 
Paras. 5.1.1 
thru 5.1.4 
& 7.1 

Para. 5.1.1 

Para. 5.1.2 

Para. 5.1.3

I~ I .I

3-5

9 AUDITOR SIGNATURE 10 DATE

C

The following requirements apply to all Peer Review 

packages with approved Peer Review requests. Record 

on attached matrix.  

1. Retrieve all other Peer Review packages 

submitted since 11/15/90 at the LRC and 

verify the packages contain as a minimum: 

A. Copy of the request memo to the RPM; 

B. Copy of the response memo from RPM to 

Project Manager and Technical Director; 

C. Copy of the decision memo requiring a Peer 

Review to the RPM and requester by Project 

Manager/Technical Director;

C 
C
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1 ORGANIZATION SAIC 2 Page 27 of 111 

3 4 r 6 7 
AUDIT QUALITY 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 
Para. 7.1

_______________________ I

3-5 
Cont'd

AUDITOR SIGNATURE 10 DATE

(3

D. Copies of any backup documentation mentioned 

mentioned in the memo above; 

X. Minutes of all Peer Review meetings; 

F. The Peer Review Plan (NOTE: The following 
records must be part of the Peer Review Plan 

per SP 2.3): 

"o completed form TMSS/095/2 and form 

TMSS/098/1 and all attachments 

"o records of applicable documented 

communications 

"o any references cited on form /095/2 

"o the original document, and 

"o the final document.  

Record on attached Matrix.

C

_______________________________________________ I ________________

4
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54 16 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0 
Para. 7.1

G. The Peer Review Report 

H. All comment resolution 

I. Documentation memos from the Peer Review 

Group accepting or disagreeing with conuent 

resolution (see Para. 5.4.20).  

2. Verify that all record packages were submitted to 

the LRC within 10 days of the authentication date 

on the record package.

III I

4.

i

9 AUDITOR SIGNATURE 10 DATE

C-

3-5 
Cont'd

C



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 29 of 111 

3 4 56 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SXNIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 
Para. 5.2.1

1. Review all Peer Review Plans developed between 

11/15/90 and present for minimum content of:

0 

0 

0 

0 

0 

0 

0 

0

Description of work to be reviewed; 

Review scope and objectives; 
Size and composition of peer group; 
Method and schedule for preparation of the 
Peer Review Report; 
Potential reviewer identification; 

Designated chairperson; 
Designated secretary; and 

Estimated cost of the Peer Review.

Record on attached Matrix.  

2. Audit technical advisor to review plan for 

adequacy.

9 AUDITOR SIGNATURE 10 DATE

I Urn *

C

3-6
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1 ORGANIZATION SAIC 2 Page 30 of 111 
3 4 66 7 " 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 

Para. 5.2.1

3. Verify that as a minimum all APMs and the OA 

Manager have reviewed and approved the Peer 

Review Plan:

APM Project Management 
APM Quality Assurance 

APM Technical Support 

APM Regulatory & Licensing Support 

APM Programs & Operations 

PPM Resources Management 

T&MSS QA Manager

Record on attached Matrix.  

4. Verify that the Peer Review Plan is reviewed as a 

Technical Document (SP 2.3). Steps 5.1.1 through 

5.2.12 of SP 2.3 apply.

- I -

________________________________________________ 'I

_____________________________________________________________________i

_____________________________________ 4

________________________________________________ t

9 AUDITOR SIGNATURE 10 DATE

C

3-6 
Cont' d

0 

0 

0 

0 

0 

0 

0
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3 4 5 6 I78 
AUDIT QUALITY 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 

Para. 5.2.2 

Para. 5.2.3

The Peer Review Plan is a QA record when all 

signatures have been affixed to form 098/1 per SP 

1.36. Verify that if the original is transmitted to 

the Project Manager or the Technical Director , it 

must be protected as in Para. 5.4.1 of SP 1.36, 

unless dual storage requirements are met, until 

transferred to the LRC.  

Verify that in addition to the signatures required on 

T&MSS form 98/1 attached to the Peer Review Plan, 

the T&MSS Project Manager and the Technical Director 

have signed the plan.

- II - II

I.

9 AUDITOR SIGNATURE 10 DATE

C

3-7 

3-8
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1 ORGANIZATION SAIC 2 Page 32 of 111 
3 4 66 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.62, Rev. 0, 

Para. 5.4.1

___

Audit Technical advisor to review minutes of peer 

Reviews for adequacy and compliance to NUREG 1297 2/88.  

On a separate sheet of paper list all reviewers and 

all management signers. Verify that all had been 

trained to SP 1.62, Rev. 0, prior to signing or 

reviewing the Peer Review.

I.

t

4

________________________________________________ 4

NI

4.

t

0 AUDITOR SIGNATURE 10 DATE

,

3-9 

3-10
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1ORGANIZATION sAIC 2 Page 33 of 111 

3 4 6 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

4-1 

4-2

QAPD, Rev. 3, 
Section 4, 
Para. 4.0 

Para. 4. 1 

Para. 4.2 

Para. 4.3 

Para. 4.4 

Para. 4.5 

Para. 4.6

-mIs I -'

9 AUDITOR SIGNATURE 10 DATE

C

TSMSS shall procure items and services in 
accordance with approved procedures.  

1. Verify that approved procedures implement 

requirements set forth in paragraph 4.0.  
(OP 1.4, RI, OP 1.7., R3, OP 1.3, RI) 

2. Verify inclusion of following attributes in 
approved procedures.  

A. Scope of work or services to be performed 
by supplier.  

B. Specification of technical requirements, 

codes, standards, reference drawings, etc.  

C. Approval of QA program by TGNSS QA.  

D. Right of access.  

9. Documentation to be required by procurement 
action to assure T&MSS inspection, 
surveillance, or audit of supplier facility 
and records as necessary.  

F. QA requirements for items and services 
are provided.
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1 ORGANIZATION SAIC 2 Page 34 of 111 

3 4 6 1 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SXN/A SUMMARY OF INVESTIGATION CONTACTED

QAPD Rev. 3, 

Sect. 4, 

Para. 4.8 

Para. 4.9 

Para. 4.10 

Para. 4.11

G. Control of nonconformances.  

H. Controls for evaluation, identification, 

et al., for spare and replacement parts.  

I. Acceptance criteria for procured items and 

services.  

J. Review of technical specification by technical 

organization procuring item/service.  

K. Changes to procurement documents controlled 

in same manner as original document.

�..Em.m.hL II - El

4

0 AUDITOR SIGNATURE 10 DATE

C

4-2 

Cont'd

C



C C
OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 35 of 111 

3 4 6 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

OP 1.7, Rev. 3 

Para. 5.1

Para. 5.2 

Para. 5.3

4-3

4

4

Verify qualified supplier list.  

1. Supplier Evaluation Report prepared for each 

supplier.  

2. Qualified Supplier List Form (QSL) completed, 

Form T&MSS/004/1.  

3. QSL Index, Form T&MSS/005/01.  

4. Signature of T&MSS QA Manager.  

Verify quarterly revision of QSL.  

Revision of QSL, as required.

________________________________________________ 4.

9 AUDITOR SIGNATURE 10 DATE
_______________________ _____________________________________________________________ 11

C

________________________________________________ 4.

4-4 

4-5 t
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1 ORGANIZATION SAIC 2 Page 36 of 111 
3 4 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

OP 1.3, Rev. 1

Para. 5.6

4-7 IPara. 5.1

Verify evaluation of suppliers through any of 

several methods.  

1. Comercial Grade Supplier Evaluation 

Report T&MSS/016/04, QA Manager approval.

2. Quality Affecting - Report as in fl above.  

A. Quality Records review 

B. Supplier history review 

C. Facility survey 

D. Preview YMP qualification and approval 

S. ASME, NBC, or other certified supplier 

recognized by national organizations 

3. Re-evaluation of suppliers.

-i I -

4.

t

4.

_______________________________________________ .9

9 AUDITOR SIGNATURE 10 DATE

C

4-6
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1 ORGANIZATION SAIC 2 Page 37 of 111 

3 4 6 6 87 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE SXNA SUMMARY OF INVESTIGATION CONTACTED

OP 1.4, Rev. 1 Verify QA review: 

1. Procurement Document Review Log, T&MSS/007/1.  

o TSMSS/008/03, Quality affecting 

o T&MSS/002/04, Coniercial grade 

2. Completion of procurement documents; enter 

information in log above.

_______________________ _____________________________________________________________ - I

4.

4.

________________________________________________ 4

9 AUDITOR SIGNATURE

C

4-8

C
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1ORGANIZATION SAIC 2 Page 38 of 111 

3 4 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON NO. I REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.1, Rev. 4, 

Para. 5.1.1.2

Para. 5.1.1.8 

Para. 5.1.2.4

5-1

_______________________ I I - &

Verify that a custodian has been assigned for the 

preparation and maintenance of each SP, OP procedures.  

Verify that each review package of a new procedure 

contains: 

o Document approval form with list of designated 

reviewers (TMSS/098/1); 

o Document Review and Comment form (TMSS/095/2); 

o Draft procedure; and 

o Any new or revised forms 

Verify that wmandatory" comments have been resolved 

and documented on appropriate form (THSS/095/2).

________________________________________________ 4.

_______________________________________________ A

9 AUDITOR SIGNATURE 10 DATE

t

5-2 

5-3
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1 ORGANIZATION SAIC 2 Page 39 of 111 

3 - 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.1, Rev. 4 
Para. 5.1.2.5 

Para. 5.1.2.7 

Para. 5.1.2.9

5-4

o OPs procedures have ] 

PM and QA Manager.

been approved by responsible

I��mII I I -'

4.

Verify that major changes are resubmitted to the 

original reviewers for a new cycle of review and 

comments 

Verify that reviewer concurrence is documented on 

form TMSS/098/1.  

Verify that: 

o SPs procedures have been approved by T&MSS 
Project Manager and QA Manager; and

9 AUDITOR SIGNATURE 10 DATE

C

I
5-5 

5-6
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,NIA SUMMARY OF INVESTIGATION CONTACTED

5-6 SP 1.1, Rev. 4, 
Para. 5.2.1.4 

Para. 5.2.1.5 

Para. 5.3.6

1 I - &

Verify that revised procedures are issued with 

revision bars or marked as "complete revision." 

Verify that revised procedures have been reviewed and 

documented in accordance with steps 5.1.1.6 through 
5.1.1.10, Section 5.1.2 and Section 5.1.3 of SP 1.1.  

Verify that ICN's review package contains: 

o Form TMSS/098/1 with item to be reviewed and a 

list of all designated reviewers; 

o Form TMSS/095/2; and 

o The ICN.

4.

t

4.

9 AUDITORSIGNATURE 10 DATE

C

1�
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5-8
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3 5 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N]/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.1., Rev. 4, 

Para. 5.3.10 

Para. 5.3.12 

Para. 5.4.2

Verify that comments received during the review cycle 

of an ICM have been resolved and documented on form 
TMS/095/2.  

Verify that issued ICNs contain TMSS Project Manager 

and QAM approvals.  

Verify that canceled procedure (s) have been done 

using a written statement approved by the pertinent 

APM (SPa) and the QAM.

T

9 AUDITOR SIGNATURE 10 DATE

_______________________ ____________________________________________________________ .A - I

C'

5-9 

5-10 

5-11

C
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.1, Rev. 4, 
Para. 5.4.4 

Para. 7.1 

Para. 7.3

5-12 

5-13 

5-14

_______________________ _____________________________________________________________ a

1�

Verify that canceled procedures have been 

transmitted to the LRC as a record package in 

accordance with Para. 7.4.  

Verify that a record package containing 

"o A copy of the signed procedure, 

"o Form TMSS/098/1, and 

"o Reference form(s) 

have been submitted to the LRC within 10 working days 

of a new or revised procedure.  

Verify that a record package containing 

"o Form TMSS/098/1, 

"o Form TMSS/030/1, and 

"o Signed ICN 

have been submitted to the LRC within 10 working 

days of the submission of each ICN to the DCC.

0AUDfITOR SIGNATURE 10 DATE

C',

________________________________________________ 4

i
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1ORGANIZATION SAIC 2 Page 43 of 111 

3 54 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.2., Rev. 5, 

Para. 5.4.2 

Para. 5.4.3 

Para. 7.0

5-15 

5-16 

5-17

�IL I I�i

Verify that revision bars are used on revised 

versions of the QAPD unless the entire QAPD is 

revised.  

Verify that Sections 5.1 through 5.3 of SP 1.2 have 

been followed in order to issue a revised version of 

the QAPD.  

Verify that a record package for each revision to the 

QAPD containing the following: 

o Copy of approved QAPD revision and 

o Form TMSS/098/1.

________________________________________________ 4.

ItI

9 AUDITOR SIGNATURE 10 DATE

C

t

i -
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3 4 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.30, Rev. 3, 
Para. 5.1.1.8

5-19 1 Para. 5.1.2.4

5-18

t

t

Verify that a review package for each Work 

Instruction (WI) exist and contains the following: 

o Form THSS/098/1 with a list of all designated 

reviewers; 

o Form TMSS/095/2, 

o The draft WI, and 

o Any new or revised forms.  

Verify that major changes resulting from the review 

are reflected in a resubmittal to the original 

reviewers with a new comment resolution form.  

Verify that reviewers document approval or 

concurrence on form TMSS/098/1.

9 AUDITOR SIGNATURE
_______________________ ____________________________________________________________ A - I

10 DATE

C

______________________________________ 4-

5-20 5.1.2.6

I

i
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3 I.4 Br6 7 A UDIT QUALITY 568 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.30, Rev.3, 

Para. 5.2.1.4 

Para. 5.2.1.5

Verify that revision bars are used on revised WI or 

"complete revision" is indicated on page one.  

Verify that steps 5.1.1.6 through 5.1.1.10 and 

Sections 5.1.2 and 5.1.3 are followed in the revision 

review/approval and issuance of each revised WI.

___I I�a

_______________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE

C

5-21 

5-22
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.30, Rev. 3, 
Para. 5.3.1.6 

Para. 5.3.1.10

5-25 1 Para. 5.3.2.3

5-23 

5-24

Im- I - - '

9 AUDITOR SIGNATURE 10. DATE

C

Verify that ICN review package for applicable WI 

contains the following: 

o Form TNSS/098/1 and a list of all designated 

reviewers, 

o Form TMSS/095/2, and 

o The IC0.  

Verify that discrepancies are resolved and documented 

on form TMSS/095/2.  

Verify that verbal 1CM are approved within 24 

hours by the responsible T&OSS APM and CAM.
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3 4 56 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.30, Rev. 3, 
Para. 7.1 

Para. 7.3

Verify that a record package is submitted to the LRC 

within 10 working days of the submission of a new or 

revised WI to the DCC and contains the following: 

"o Approved WI, 
"o Form TMSS/098/1 and 

"o Reference form(s).  

Verify that a record package is submitted to the LRC 

within 10 working days of the submission of each ICN 

to the DCC and contains the following:

0 

0 

0

Form TMSS/098/1, 

Form TMSS/030/1 and 

Approved ICR.

ml. JI I

_______________________________________________ 4

0 AUDITOR SIGNATURE 10 DATE

C

5-26 

5-27
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION

5-28 

5-20 

5-21

SP 1.35, Rev. 1, 
Para. 5.1.1.6 

Par&. 5.1.2.5 

Paras. 5.1.2.1 
& 5.1.2.6

I Iini

9 AUDITOR SIGNATURE 10 DATE

C

Verify that Non-Technical Documents (NTDs) review 

packages consist of: 

"o Form T1SS/098/1 and a list of all designated 

reviewers; 

"o Form TMSS/095/2 (DRC form); and 

"o The draft document.  

Verify that substantive changes to a document are 

reflected in a resubmittal of the NTD for review 
conwents to the original reviewers.  

Verify that "mandatory" comments are resolved in 

forms TMSS/095/2 and 098/1 respectively.
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3 4 56 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.35, Rev.1, 
Para. 5.2.1.5 

Para. 7.1

Verify that revisions to NTD are done in accordance 
with steps 5.1.1.4 through 5.1.1.8 and Sections 5.1.2 
and 5.1.3.  

Verify that record packages of each NTD are sent to 

the LRC within 10 working days of the approval and 
contain the following: 

o Approved NTD and 

o Form TMSS/098/1

I I - �

1 ________________

4.

________________________________________________ 4-

________________________________________________ 4.

9 AUDITOR SIGNATURE 10 DATE

C

5-22 

5-23
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3 4 5 6 7 8 
iAUDIT QUALITY 

ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.34, Rev. 3, 
Para. 5.2.1 

Para. 5.2.2 

Para. 5.3.2.2

Verify that controlled documents are stamped in red 

to indicate their status.  

Verify that documents are transmitted to document 

holders using Document Transmittal Acknowledgment 

Record (DTAR).  

Verify that DTAR not returned 15 working days after 

transmittal are tracked and document holders notified 

of such action.

_______________________ ____________________________________________________________ .1 �1

t

1�

t

9 AUDITOR SIGNATURE 10 DATE

C

6-1 

6-2 

6-3
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3 4 5 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.34, Rev. 3, 

Para. 5.6.1 

Para. 5.6.2 

Para. 5.6.6

Verify that a Master List (ML) of controlled 

documents is maintained by DCC.  

Verify that the ML is transmitted to the LRC monthly.  

Verify that document holders verify their document 

holdings annually and documentation is sent to DCC.

- i I

9 AUDITOR SIGNATURE 10 DATE

C.

6-4 

6-5 

6-6
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3 56 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.65, Rev. 0, 

Para. 5.1.3 

Para. 5.1.7 

Par. 7.1

Verify that Vendor Hanauals (VM) have been 

authenticated in accordance with SP 1.36.  

Verify that VMs are controlled documents and are 
handled like that by the DCC.  

Verify that VMs and changes are submitted to the LRC 

within 10 working days of being transmitted to the 

DCC.

_______________________ _____________________________________________________________ Irni

9 AUDITOR SIGNATURE

4.

t

t

10 DATE

6-7 

6-8 

6-9

C I
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3 4 66rs 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3 

Sect. 7, 
Para. 7.1; 

SP 1.28, Rev. 3 

Para. 5.5 & 5.1

Para. 5.8.2.1.4 

Para. 5.7 

SP 1.25 

SP 1.25

T&MSS shall plan procurement activities as early 

as practical and shall include the following, 
as practical: 

"o Procurement documentation preparation, 

review, and change control.  

"o Selection of procurement sources.  

"o Bid evaluation and award.  

"o Identification of minimum specifications.  

"o Pre-award survey or audit of supplier and 

establishing of hold points as necessary.  

"o Control of NCRs.  

"o Corrective Actions.  

"o Acceptance of item or service.  

"o QA Records.  

Verify above attributes for procurement actions.

I I - I

________________________________________________ 4.

4.

4.

_______________________________________________ I ________________

9 AUDITOR SIGNATURE 10 DATE

C

Para.  

Para.  

Para.  

Para.

5.3 

5.4 

5.5 

5.3

7-1
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V34 5 6 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 
Sect. 7, 
Para. 7.2; 
OP 1.7, Rev. 3 

Para. 7.3, 
OP 1.7, Rev. 3 

Para. 7.4; 
OP 1.7, Rev.3, 
Para. 5.2

7-2 

7-3 

7-4

_________________________________________________ I-I

1*

9 AUDITOR SIGNATURE 10 DATE

C-

Verify supplier selection establishment of QSL and 

appropriate documentation.  

Verify bid/proposal evaluation to technical and 

quality requirements.  

Verify Supplier Performance evaluation: 

o Method used; 

o Initial evaluation; and 

o Annual evaluation.
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3 4 5 6 78 AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

Para. 7.5 

Para. 7.6, 
OP 1.7, Rev. 3

Verify control of changes in technical or 

quality requirements.  

Acceptance of Items and Services.  

1. Verify recurring inspection performed on items 

per receiving inspection requirements; 

2. Verify past installation testing per the test 

requirements and acceptance criteria; 

3. Verify certificate of conformance are received, 

traceable, and periodically evaluated by audit, 

independent inspection or test.

I I�I

4

________________________________________________ 4

0 AUDITOR SIGNATURE 10 DATE

C

7-5 

7-6

i
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3 4 6 78 
AUDIT QUALITY 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NA SUMMARY OF INVESTIGATION CONTACTED

SP 1.28, Rev. 3, 

Para. 5.8.2

Para. 7.7; 
SP 1.25, Rev. 3, 
Para. 5.7

Verify on-site and off-site receipt of items per 

SP 1.25: 

o Initiation of Receipt Inspection Report, 

TMsSI038103; 

o RIR contains acceptance criteria; 

o Performance of required inspections; 

o Post-Receipt Testing, as applicable; and

o Acceptance of Services Only, TMSS/094/1.

___________________ __________________________________________________I

9 AUDITOR SIGNATURE 10 DATE

7-7

C' 

C
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3 16 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

Para. 7.8; 
SP 1.25, Rev. 3, 
Para. 5.6

Para. 7.9; 
SP 1.25, Rev. 3, 
Para. 5.3, 
Exhibit 3 

Para. 7.10; 
SP 1.25, Rev. 3 
Para. 5.3

7-8

_______________________ I� I

.9

.9

9 AUDITOR SIGNATURE 10 DATE

7-9 

7-10

Verify implementation of NCE identified by TWMSS 

(to T&WSS Program) (SP 1.23).  

Conmercial-Grade Items - Verify: 

o Inspection for acceptance; and 

o Identification on procurement document.  

Verify supplier generated documents received as 

part of RIB.
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3 4 6 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

Verify records content of procurement packages: 

"o Receiving Inspection Reports; 

"o Basis of Acceptance of Services; 

"o Purchase Requisition; 

"o Purchase Order; 

"o Supplier documentation; and 

"o NCRs

_______________________ _____________________________________________________________ 1� ii

________________________________________________ 4.

1*

9 AUDITOR SIGNATURE 10 DATE

C

7-11 Para. 7.11
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1 ORGANIZATION SAIC 2 Page 59 of Ill 

3 r4 T 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 

Sect. 8

TWMSS procedures and instructions shall describe the 

methods for ensuring that only correct and accepted 

items, samples, and data are utilized. Identification 

shall be traceable to the appropriate documentation 

such as drawings, specifications, purchase orders, 

technical reports, drilling locations, and logs 

(including well bore and depth), test records, 

installation and use records, inspections documents, 

and nonconformance reports.  

Verify that procedures are in place which address the 

requirements of QAPD, Section 8.

________________________ I '- I

V

________________________________________________ 4

9AUDfITOR SIGNATURE 10 DATE

8-1

i

W •V•l I Vg q ............
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V34 5 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.25, Rev. 3 

Para. 4.2 

Para. 4.3

10-3 1 Para. 5.1

Verify that inspection personnel are qualified and 

certified to the requirements of approved procedures.  

Verify that receiving inspection is performed at the 

receiving location Hold Area.  

Verify that a pre-numbered Receipt Inspection Record 

(RIR) (TGMSS/038/3) is in the Procurement Package.

_______________________ _____________________________________________________________ - .1

1�

________________________________________________ 4.

9 AUDITOR SIGNATURE 10 DATE

C

10-1 

10-2
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3 4 66 78 

'AUDIT QUALITY 
ITM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.25, Rev. 3 
Para. 5.3.1.c 

Paras. 5.3.2 
& 5.3.6 

Para. 5.3.7

Verify that the suppliers furnished items were 

procured from a supplier identified on the Qualified 

Supplier List (OSL).  

Verify that inspection as required by the RIR 

(THSSI038/3) and applicable sections (5.3.2 

through 5.3.6) of SP 1.25 was performed.  

Verify that Acceptance of Service only was performed 

per Para. 5.3.7 of SP 1.25 using TNSS/094/1.

10-4 

10-5 

10-6

t

_____________________________________N

_______________________________________________ .9

9 AUDITOR SIGNATURE

- IL I II �1

10 DATE

C

________________________________________________ 4-
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3 4 6 '17 8 
AUDIT  QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION ICONTACTED

10-7 

10-8 

10-9 

10-10

SP 1.25, Rev. 3 

Paras. 5.4 6 5.5 

Para. 5.6 

Para. 5.6.5 

Para. 7.0

4.

9 AUDITOR SIGNATURE 10 DATE
- I I

/

Verify that waccept" and "hold" tags are attached to 

the items as applicable.  

Verify that nonconforming items are documented as 

Para. 5.6 of SP 1.25 was form TMSS/189/1 used? 

Verify that reject items are physically separated 

from acceptable items.  

Verify that RIRs (Form TIMSS/038/3) with applicable 
exhibits and basis for Acceptance of Service 
(Form/T&MSS/094/1) are processed as QA records as 
required.
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3 4 1 " 8 
AUDIT QUALITY 
ITEM REQUIREMENT 6RELT PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N:A SUMMARY OF INVESTIGATION CONTACTED

SP 1.12, Rev. 0 
Para. 3.2.3 

Paras. 5.1, 5.2 
& 5.3

Verify that an ORFPD Designee" has been designated by 

the Radiological Field Programs Department (RFPD) 

Manager to oversee the possession, receipt, and 

shipment/transportation of radioactive material.  

Verify that radioactive material is controlled and 

processed in accordance with the specified 

requirements.

mu * - i

4.

I.

4.

9 AUDITOR SIGNATURE 10 DATE

C

10-11 

10-12

/
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k3 4 T.5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.4, Rev. 2, 

Sect. 5.1.1.1 

Sect. 5.1.5.1 

Sect. 5.1.5.2

Verify that a T&MSS M&TE 

by the Assistant Project 
Operations) and that the 

documented in accordance

Custodian has been assigned 
Manager (Programs and 
assignment has been 

with SP 1.42.

12-1 

12-2 

12-3

I____________

____________________________ I_________
_______________________________________________ .9

'9 AUDITOR SIGNATURE 10 DATE

C

Verify that the M&TE Custodian has established an 

METE Equipment List (Exhibit 1).  

Verify that the METE Custodian has established a 

component history file for each M&TE component.
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED 

12-4 SP 2.4, Rev. 2, Verify that upon receipt of M&TE reworked/ 

Sects. 5.1.3.2 & recalibrated by a vendor the H&TE Custodian performs 
5.1.3.3 the following, as required: 

o Verifies the component is in operable 
condition; 

o If acceptable, attaches a calibration sticker and 

completes TMSS/094/1 in accordance with SP 1.25; 

o Issues an an NCR in accordance with SP 1.23 if 

not acceptable; and 

o Updates equipment list and history file.  

12-5 Sect. 5.1.6 When performing a calibration/performance audit, 

verify the Responsible Manager prepares a work 

instruction in accordance with the requirements listed 

in Section 5.1.6 

9 AUDITOR SIGNATURE 10 DATE
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3 4 T5 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.4, Rev. 2, 

Sect. 5.1.7.2 

Sect. 5.2.1

1. Verify that the Responsible Manager assures 

traceability, accuracy, and designates 

calibration standards in writing to the MITE 

Custodian.  

2. Verify proper storage of calibration standards by 

the MITE Custodian/Technician.  

Verify recall of MITE is accomplished as required by 

the MITE Custodian.

9 AUDITOR SIGNATURE
-� I I �1.

1�

10 DATE

C-

12-6 

12-7

i
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3 4 5 6 I 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.4, Rev. 2, 

Sect. 5.3 

Sect. 5.4

Verify the calibration of equipment is performed in 
accordance with approved work instructions and that 
calibration labels (or calibration not required 

labels) are attached to equipment, as specified.  

Verify identification and investigation of out-of
tolerance conditions found during calibration.

I i - *

9 AUDITOR SIGNATURE

4

4.

10 DATE

C-

12-8 

12-9
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3 4 5 6 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.4, Rev. 2, 

Sect. 5.5 

Sect. 5.6

Verify performance of calibration frequency review by 

the METE Custodian.  

Verify calibration frequency extensions are requested 

and concurred with in accordance with requirements.

_______________________ _____________________________________________________________ A I

_______________________________________________ I ________________

1*

t

9 AUDITOR SIGNATURE 10 DATE

C- C

12-10 

12-11
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QP.D, Rev. 3, 

Sect. 13 

SP 1.12, Rev. 0 
Para. 5.1 

Para. 5.2

T6MSS procedures shall describe the methods for 

handling, storage cleaning, packaging, shipping and 

preservation of items to prevent loss or damage and 

to minimize deterioration. Such methods shall be in 

accordance with design and procurement requirements 

and manufacturer's recommendations. T&MSS QA shall 

monitor implementation of the procedures and 

instructions through audits and surveillances. QA 

shall also perform technical document reviews as 

necessary for special equipment and/or equipment 
requiring protective environments.  

Verify that procedures are in place which address the 

requirements of QAPD, Section 13.  

Verify that the RFPD Manager completed the evaluation 

noted in 5.1.2 and completed distribution in 

accordance with 5.1.3.  

Verify that procurement and receiving activities 

addressed in Section 5.2 comply with applicable T&MSS 

procedures (SP 1.28).  

Coordinate with E. Cocoros.

I____________ -- -

________________________________________________ I ________________

________________________________________________ 4.

________________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE

C

13-1 

13-2 

13-3
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3 4 5 6 78 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.12, Rev. 0 
Paras. 5.3.3, 
5.3.4 & 5.3.5 

Paras. 5.3.6, 
5.3.7 & 5.3.8 

Paras. 5.3.9 & 
5.3.10

Verify that the RFPD Designee inspects packaging and 

completes the required paperwork in accordance with 

5.3.3, 5.3.4 and 5.3.5 

Verify that the SCFEM and packing list is reviewed by 

the RFPD Manager in accordance with 5.3.6, 5.3.7 and 

5.3.8.  

If the activity being shipped meets or exceeds the 

quantities in 49 CFR for "normal form Type A," verify 

that a copy of the documentation is sent to the APMPO 

for authorization to make the shipment.

�Ii t I�1

1*

________________________________________________ 4.

________________________________________________ 4.

13-4 

13-5 

13-6

t

________________________________________________ +

9 AUDITOR SIGNATURE

________________________________________________�1 ________________
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

14-1 

14-2 

14-3

QAPD, Rev. 3, 

Sect. 14 

Sect. 14.1 

Sect. 14.2

I A I

4.

4.

4.

9 AUDITOR SIGNATURE 10 DATE

C'

Verify that procedures/instructions provide for 

identifying the status of inspection and test 

activities to ensure that required inspections and 

tests are performed and to ensure that unacceptable 

items are not inadvertently installed, used, or 

operated.  

1. Verify that provisions are made for the use of 

status indicators, as appropriate and that 

authority for application and removal of status 

indicators is defined.  

2. Verify that examples of status indicators are 

provided in appropriate procedures.  

Verify that procedures control altering the sequence 

of tests, inspections, and other operations important 

to safety or waste isolation and that such actions 

are subject to the same controls as the original 

review and approval.
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.23, Rev. 3, 
Para. 5.0 

Para. 5.1.1

Verify that indeterminate or nonconforming items are 

reported on a Nonconformance Report (Form 
T&MSS/189/1) and the requirement of Paras. 5.1 

through 5.8 are implemented particularly audit item 

numbers 15-2 through 15-9.  

NOTE: The test of Para. 5.0 does not offer a smooth 

transition from the text to the entries required 

by Form T6MSS/189/1.  

Verify that quantitative and qualitative information 

are reported in the NRC (Item 11).

9 AUDITOR SIGNATURE

C

15-1 

15-2

10 DATE
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A 4 16 7 8 

AUDIT I QUALITY PERSO 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.23, Rev. 3, 
Para. 5.1.3 

Para. 5.1.4

Verify that a Hold Tag(s) with appropriate 

information entered is affixed to the item or to the 

container, package or segregated storage area if 

tagging is impractical.  

Verify that indeterminate or nonconforming items are 

segregated from acceptable items and are placed in a 

cleared designated Hold Area.

t

9 AUDITOR SIGNATURE 10 DATE

C C

15-3 

15-4
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.23, Rev. 3, 
Para. 5.7.1 

Paras. 5.7.2 a 
5.7.12

Verify that Conditional Releases (TMSS/190/1) are 

initiated provided all of the conditions specified in 
Para. 5.7.1 are met.  

Verify that requirements of Paras. 5.7.5, 5.7.8, 

5.7.10, 5.7.11 & 5.7.12 are implemented.

- I - I

9 AUDITOR SIGNATURE 10 DATE
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.23, Rev. 3, 
Para. 5.8.1 

Para. 5.8.2 

Para. 5.8.3

Verify that a Nonconformance Log is maintained which 

contains the information required by Para. 5.8.1 of 

SP 1.23, Rev. 3.  

Verify that a file of NCRs is maintained until closure.  

Verify that a closed NRC package with required 

supporting documentation required is submitted to the 

LRC within 10 working days of closure of the NRC.

_______________________ I I -

________________________________________________ 4

_______________________________________________ I ________________

9 SIGNATURE 10 DATE
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15-7 

15-8 
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3AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S.X.NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.22, Rev. 0, 
Paras. 5.1 
through 5.4

Verify that when an occasion occurred that a Stop Work 

Order was required that the requirements of Paras.  
5.1 through 5.4 were satisfied.  

1. Verify that a SWO Log (Form T&MSS 61-11) is 
maintained current.  

2. Verify that SWO form T&HSS 61-10 is properly 

completed.  

3. Select two (2) SWOs and follow process from start 

to completion.

________________________________________________ 4.

I.

________________________________________________ 4

4

9 AUDITOR SIGNATURE 10

C
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.37, Rev. 3, 
Para. 5.1.1 

Paras. 5.1 
through 5.5 

Para. 5.2

Verify that Conditions Adverse to Quality are 

identified on Form TMSS/057/2.  

Verify that the referenced paras of SP 1.37, Rev. 3, 

are being adequately implemented.  

NOTE: No reference is made to block 13 in the text 

of the referenced paras.  

Verify that responses to QFRs and MCARs are provided 

within 20 and 10 working days respectively.

t

1*

________________________________________________ I ________________

10 DATE9 AUDITOR SIGNATURE

C

16-2 

16-3 
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3 4 T 6 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.37, Rev. 3 
Paras. 5.1.9 
6 5.4.1 

Para. 5.4.3

Verify that a QA Deficiency Reporting System Status 

Log is maintained and tracked to ensure that 

processing between responding organization and QA is 

satisfactory and that responses/resolutions are being 

processed in a timely manner.  

Verify that the QFR/HCARs are revised to the next 

revision when responses have not been completed 

within the response times defined in Para. 5.2.

_______________________ I lm iii

t

________________________________________________ t

t

______________________________________ N

9 AUDITOR SIGNATURE 10 DATE
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3 4 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.37, Rev. 3, 
Paras. 5.4.4 6 
5.4.5 

Para. 7.0

Verify that the Log is annotated to reflect latest 

revision, issue date and response due date for the 

revised QFR/WCAR.  

Verify that record packages contain the documents 

defined in Para. 7.0.

-� I I - Ii

9 AUDITOR SIGNATURE 10 DATE
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3 4 5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

OP 1.6, Rev. 2, 
Para. 5.1.1

16-10 1 Para. 5.1.10

________________________ ________________________________________________________________ � -

________________________________________________ 4.

9 AUDITOR SIGNATURE 10 DATE

C

16-9 Verify that Trend Analysis information is 

assimilated on a quality (3-month) basis and a Trend 

Analysis Report is prepared.  

Verify that the report includes: 

o Summary for 3-month period; 

o Positive/negative trends; 

o Trend Analysis charts (as applicable); 

o Results of any investigations for potential 
adverse trends; and 

o Identification of deficiency reports issued 

as a result of investigations.



C C>)
OCRWM AUDIT CHECKLIST NO. 91-o6-1 

1 ORGANIZATION SAIC 2 Page 81 of 111 

3 45 6 78 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

OP 1.6, Rev. 2, 

Para. 5.1.11

Verify that when the report is approved by the QA 

Manager issues the report with the minimum 

distribution to the following: 

"O T&MSS Project Manager; 

"o T&MSS Assistant Project Manager; and 

"o Project Office Quality Assurance Division Director.

_______________________ _____________________________________________________________ - IA

________________________________________________ 4-

4.

t

9 AUDITOR SIGNATURE 10 DATE
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3 46 758 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,NAA SUMMARY OF INVESTIGATION CONTACTED

Sp 1.36, 
Rev. 3, 
Para. 5.1.1 

Para. 5.1.1.1.  

Para. 5.1.1.2 

Para. 5.1.1.4

RECORDS MANAGEMENT 

Identification and preparation of Individual Hard 

Copy Records to the LRC.  

Verify that the Records Sources accomplish the 

following tasks: 

" Verify records to be generated, supplied, or 
maintained.  

" Draft documents are clearly marked "DRAFT' on the 
first page.  

" Determine if the the document(s) is part of a 
record packate and prepared in accordance with 

Para. 5.2.2 for a segment or Para. 5.2.3 for a 
completed package.

________________________________________________ I.

_______________________________________________ 4

________________________________________________ 1*

t

_______________________________________________ .9

9 AUDITOR SIGNATURE
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3 4 6 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X.N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3, 
Para. 5.1.1.5 

Para. 5.1.1.6 

Para. 5.1.1.7

"oPlace a NBS number and a quality affecting 

designation of either QA or QA:N/A in the upper 

right-hand corner of individual records.  

"o Records are complete and include all attachments or 

enclosures.  

" Records must be legible. Illegible records must be 

transcribed or enhanced, authenticated, and 

submitted with the illegible QA record.

-� I�I

4

9 AUDITOR SIGNATURE 1O DATE

C.
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AUDIT QUALITY iITEM REQUIREMENT RESULTS PERSON 

NO REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3, 
Para. 5.1.1.8 

Para. 5.1.1.10 

Para. 5.1.1.11 

Para. 5.1.1.12

o Record data must be in black ink against a light 

background.  

o Use only stamps or other marks that do not 

intersect and obliterate the text.  

o Fill in all blanks on records, including 

signature, or enter "N/A." 

o Mark ups on drafts must be initialed and dated by 

the originator or preparer.

___ I I --
9 AUDITOR SIGNATURE 10 DATE

C-

17-1 
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3 4 16 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XNIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3, 
Para. 5.1.2 

Para. 5.1.2.1 

Para. 5.1.2.2

RECORDS MANAGEMENT 

Preparation of Final Technical and Scientific Reports.  

Verify that the Record Sources take the following 

steps: 

o Contact the LRC and obtain a pre-assigned accession 
number. (Journal articles, bulletins, or 

professional papers must be submitted but do not 

require pre-assigned accession numbers.) 

o Place the accession number on the inside of the 

back cover or within the acknowledgment section.

4-

________________________________________________ t

_______________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3, 

Para. 5.1.3

Para. 5.1.3.1 

Para. 5.1.3.3

RECORDS MANAGEMENT 

Preparation of Machine Readable Records

Verify that the Record Sources take the following 
steps: 

"o Generate (or convert) all electronic data records 
to magnetic tapes. Use separate tape for temporary 
records.  

"o Convert microfiche and microfilm to hard copy.

_______________________ _____________________________________________________________ mimi

________________________________________________ 4.

t

9 AUDITOR SIGNATURE 10 DATE
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3 4 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XNA SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev.3, 
Para. 5.1.4 

Para. 5.1.4.1 

Para. 5.1.4.2

RECORDS MR1AGEMENT 

Corrections to Records

Verify that Record Sources take the following 

steps: 

o Correct errors by drawing a line of black ink 

through the incorrect information, placing the 

correct information in close proximity, and 

initialing or signing and dating the correction.  

o If a QA record does not meet legibility 
requirements,either (a) transcribe the information 

or (b) write over (enhance) a copy of the record, 

authenticate, and submit with record.

___ I��a

________________________________________________ 4

9

t

________________________________________________ 4

9 SIGNATURE 10 DATE
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3 4 5 6 7 7 
AUDrr QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SXNA SUMMARY OF INVESTIGATION CONTACTED

sP 1.36, Rev. 3, 
Para. 5.2.1 

Para. 5.2.1.1 

Para. 5.2.1.2 

Para. 5.2.1.7

RECORDS MANAGEMENT

Submittal 
LRC-

of Individual Hard Copy Records to the

Verify that Record Sources perform the following: 

" Submit individual hard copy QA records with a 

Record Source Transmittal Form (RSTF). If 

submitted directly to the LRC, submit the RSTF and 

two copies of the QA record. If distributed by the 

Mail Distribution Center (MDC), submit the 

original record with a RSTF.  

" Include the following information on the RSTF: 

- WBS designation; 

- QA designation; 
- Date of transmittal; 
- Record source name; 

- Record date; 
- Complete title of record; 

- Individual page counts; and 

- Special codes or identification numbers.  

o Submit individual records no later than 10 

working days after the completion or receipt.

ml IA -

________________________________________________ 4.

1�

________________________________________________ 4.

t

4

9 AUDITOR SIGNATURE 10 DATE
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REQUIREMENT 
REFERENCE(S)

C

OCRWM AUDIT CHECKLIST NO. 91-06-1 

1 ORGANIZATION SAIC 2 Page 89 of 111 
SI I a

5

QUALITY REQUIREMENTIGUIDELINE
RESULTS 
S,X,NIA

_ _ I I__ _ _ _ i ti

SP 1.36, Rev. 3, 

Para. 5.2.2

Para. 5.2.2.2 

Para. 5.2.2.3

________________________ _____________________________________________________________ A

PERSON 
CONTACTEDSUMMARY OF INVESTIGATION

9 AUDITOR SIGNATURE 10 DATE

43 
AUDIT 
ITEM 
NO.

17-6

I

RECORDS MANAGEMENT 

Submittal of Record Package Segments to the LRC

Verify that Record Sources perform the following: 

o Submit record package segments to the LRC along 

with a RSTF.  

o Ensure the following is included on the RSTF: 

- WBS designation; 

- QA designation; 

- Date of transmittal; 

- Record Source name; 

- Appropriate record package tracking number; 

- Title of records; 

- Date(s) of the individual record or group of 

records that constitute the package segment; 

- Page counts; and 

- Any special codes or identification numbers.

I
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3 4 5 6 7 a 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3, 
Para. 5.2.2.4 

Para. 5.2.2.5 

Para. 5.2.3

RECORDS MANAGEMENT 

Notify the LRC when submitting the final segment of 

a record package.  

o Review the completed record package after it has 

been compiled by the LRC, to ensure applicable 

steps in prior sections of this procedure have 

been adhered to.  

o Submittal of Completed Record Packages to the LRC.

_______________________ I I� I

________________________________________________ p

i.

________________________________________________ t

i.

________________________________________________ t

A

9 AUDITOR SIGNATURE 10 DATE
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3' 6 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3 

Para. 5.2.3.1 

Para. 5.2.3.4 

Para. 5.2.3.5

Verify that Record Sources perform the following: 

Complete a Table of Contents/Record Package 

Transmittal Form and submit it as the first record 

of each completed record package.  

Provide a complete description of special process 

or oversized records that are part of a record 

package, but are handled separately in accordance 

with section 5.2.4.of this procedure.  

Submit record packages upon completion of the 

activity or phase of the activity (i.e., within 10 

working days of completion of the last record in 
the package).

I I �1.

17-8 

17-9 

17-10

4.

9 AUDITOR SIGNATURE 10 DATE
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3 4 56 78 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 1.36, Rev. 3 
Para. 5.3 

Para. 5.3.1

RECORDS MANAGEMENT 

Resolution of discrepancies

Verify that Record Sources perform the following: 

Resolve discrepancies with the LRC. Make necessary 

corrections as requested on the LRC Bounce Back 

Form (BBF).

_______________________ _____________________________________________________________ - El

4.

I.

t

9 AUDITOR SIGNATURE 10 DATE

C C

17-11



C C

OCRWM AUDIT CHECKLIST NO. 91-o6-1 

1 ORGANIZAT1ON SAIC 2 Page 93 of 111 

3 4 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP-1.36, Rev. 3, 
Para. 5.4 

Para. 5.4.1 

Para. 5.5 

Para. 5.5.1

RECORDS MAGEMENT 

Record Storage

Verify that the Record Sources do the following: 

Store and protect records prior to submittal 
to the LRC in "one hour" fire-rated containers 
bearing the UL label (or equivalent) certifying 

1-hour protection or be certified by a person 
competent in the technical field of fire protection.  

Retrieval of Records-

17-12 

17-13 the following

Contact the LRC (e.g., via telephone , in person, 

electronic mail, interoffice mail) to retrieve a 

record or complete a Retrieval Request Form (RRF) 

and submit it to the LRC.

I - ii

t

________________________________________________ 4

Y

9 AUDITOR SIGNATURE 10DATE

C

Verify that the Records Sources take 
steps:
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3 4 66 78 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 

Sect. 18

This program shall provide independent verification 

of the status, adequacy, compliance, and imple

mentation of the T&MSS QA program and its elements.  

TSMSS procedures and instructions for this program 

shall include the following provisions:

audits 
audit scheduling 

audit team 

audit plan and process 
audit report 

supplier audits and evaluations 

surveillances

Verify that procedures are in place which address the 
requirements of QAPD, Section 18.

- I I I - aI

t

_______________________________________________ 4

________________________________________________ 4.

1*

_____________________________________a
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3 4 56 
AUDIT QUAL1TY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

OP 1.1, Rev. 2, 

Para. 4.1

18-3 1Para. 5.1

Para. 5.2 

Paras. 5.2 & 
5.6

Verify that audits are conducted and personnel are 

selected for auditing assignments in accordance with 

4.1.  

Verify that audit schedules are developed, prepared, 

issued and reviewed in accordance with 5.1.  

Verify that audit plans are developed in accordance 

with 5.2.1.  

Verify that audit checklists are developed and 

completed in accordance with 5.2 and 5.6.

1 II -

t

4.

________________________________________________ .1
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3 4 6 68 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE I S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

OP 1.1, Rev. 2, 
Para. 5.6 

Paras. 5.3 & 
5.5 

OP 1.2, Rev. 0, 
Para. 5.1

18-9 1 Para. 5.2

18-6 

18-7 

18-8

- Ii -_ I

.9

Verify that the audit is documented in accordance 

with 5.6.  

Verify that pre- and post-audit attendance lists are 

generated in accordance with 5.3 and 5.5.  

Verify that audit scheduling is completed in 

accordance with 5.1.  

Verify that assignment of surveillance personnel is 

completed in accordance with 5.2

9 AUDITOR SIGNATURE 10 DATE
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3 4 6 78 
AUDIT QUALInTY 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

oP 1.2, Rev. 0, 

Para. 5.4

1. Verify that the Surveillance Report Status Log 

is maintained in accordance with 5.4.  

2. Verify that the Surveillance Report is completed, 

approved and distributed in accordance with 5.4.

mmEIhh j .~.

t

________________________________________________ 9

9 AUDITOR SIGNATURE 10 DATE
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3 4 5 6 7 

AUDIT QUALITY R S LSP R O 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

OP 1.3, Rev. 1, 

Para. 5.1 

Para. 5.2

18-13 1 Para. 5.5

18-11 

18-12

I IL - I

I.

I.

4.

Verify that the evaluation of suppliers is performed 

in accordance with Para. 5.1.1, 5.1.2 or 5.1.3.  

Verify that supplier evaluations are documented in 
accordance with 5.2.  

Verify that annual performance evaluations are 

performed and documented in accordance with 5.5.  

Verify that the supplier evaluation report for 

commercial grade suppliers is completed and processed 

in accordance with 5.6.

9 AUDITOR SIGNATURE 10 DATE

C C

t

18-14 Para. 5.6
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3 4 6 T 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

OP 1.5, Rev. 2, 
Para. 5.1

1. Verify that auditors or technical specialists 

have appropriate training or orientation in 

accordance with 5.1.  

2. Verify that both training needs and training 

completion is documented in accordance with SP 
1.31.  

Coordinate with R. Constable.

i

_______________________________________________ 4

________________________________________________ t

________________________________________________ 1*

_______________________________________________ 4

9 AUDITOR SIGNATURE 10 DATE

C
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

OP 1.5, Rev. 2 
Para. 5.2

18-17 1 Para. 5.3

Verify that the Qualification/Certification of Lead 

Auditors is completed in accordance with 5.2.  

Verify that the maintenance of Qualifications of Lead 

Auditors is completed in accordance with 5.3.  

Verify that Requalification of Lead Auditors is 

completed in accordance with 5.4.

I I -'

Y

_______________________________________________ 4

________________________________________________ 1�

t

_______________________________________________ t

9 AUDITOR SIGNATURE 10 DATE
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C
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C**

i

i



C C )

OCRWM AUDIT CHECKLIST NO. 91-o6-1 

1 ORGANIZATION SATC 2 Page 101 of 111 

3 4 5 7 8 
AUDIT' QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REOUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

Verify that procedures are in place which implement 

the requirements of this SQAP. The "T&MSS procedures 
are used to implement this SQAP, assign specific 

T&MSS Organization responsibilities, generate 

appropriate QA records, and provide acceptance and 

rejection criteria to demonstrate compliance with the 

controls define by this SQAP. OPs are used to 

perform specific technical and administrative tasks 

defined in T&MSS procedures." 

As shown in Figure 2-3, these procedures are as 

follows:

T&MSS SQAP, 
Rev. 0, 
Para. 2.6 

Para. 5.2.1 

Para. 5.2.2

SP 
SP 
SP 
SP 
SP

1.52 Software Quality Management Process 

1.53 Verification/Validation 
1.54 Software Use 
1.55 Documentation and Review Process 
1.56 Configuration Management

Verify that Software Classification Forms have been 

completed in accordance with Para. 5.2.1.  

Verify that the Software Life Cycle has been applied 

to software classified as quality affecting.

4

1*

4.

t

9 AUDITOR SIGNATURE

C

0 

0 

0 
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AUDIT' QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3, 

Sect. 20.1 

Sect. 20.2 

Sect. 20.3

Audit Items 20-1 through 20-10 evaluation scientific 

investigation requirements as they apply to 

environmental monitoring activities.  

Verify that prior to the start of scientific 

investigations, a planning document containing the 

attributes in Section 20.1 is developed.  

Verify that planning document review and approval 

including changes thereto is accomplished in 

accordance with the requirements of Section 20.2.  

Verify that when Technical Procedures are used to 

control scientific investigations, the procedures 

provide for the attributes listed in Section 20.3

_______________________ ____________________________________________________________ - I

4.

________________________________________________ 4.

20-1 

20-2 

20-3

9 AUDITOR SIGNATURE 10 DATE

C-
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3 4 66 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

QAPD, Rev. 3 

Sect. 20.4 

Sect. 20.5 

Sect. 20.6

20-4 

20.5 

20.6

m1 a - a

Verify that when Scientific Notebooks are used to 

control scientific investigations, the notebooks are 

maintained in accordance with the requirements of 

Section 20.4 and the OCRWH QARD.  

Verify that T&MSS has identified ongoing field 

investigations to preclude inadvertent interruption, 

to assure operational compatibility, and that the 

location of field investigations is clearly 

identified.  

Verify that activities used to develop new methods 

or procedures for scientific investigations or 

critical processes are documented, reviewed for 

adequacy and approved by qualified persons prior to 

use.

1�

________________________________________________ 4

9 AUDITOR SIGNATURE TO DATE

C

________________________________________________ 4.

I
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3 4 5 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

20-7 

20-8 

20-9 

20-10

QAPD, Rev. 3, 

Sect. 20.7 

Sect. 20.8 

Sect. 20.9 

Sect. 20.10

.mumumm...J II i - I

Verify documentation and qualification of personnel 

for data interpretation and analysis is accomplished 

in accordance with the requirements of Section 20.7.  

Verify that reporting of scientific investigation 

results is accomplished in accordance with the 

requirements of Section 20.8.  

Verify that records of scientific investigations are 

processed in accordance with the requirements of 

Section 20.9 and Section 17 of the T&MSS QAPD.  

Verify the performance of technical reviews of 

activities associated with scientific investigations 

in accordance with Section 20.20 and TWISS procedures 

and instructions.

9 AUDITOR SIGNATURE 10 DATE

C
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3 4 5 6 87 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

SP 2.2, Rev. 0,

Sect. 7.0,, 
Para. 7.1

SCIENTIFIC INVESTIGATION CONTROL 

This checklist is made specifically for "the 
Environmental Investigation Implementation Package 

for Radiological Monitoring," TMSS/RFPD-91/003 and 

compliance to SP 2.2 

Withdraw this Environmental Investigation 

Implementation Package for Radiological Monitoring, 

Rev. 0, from LRC.  

1. Verify that the package contains: 

"o QA Grading Reports 

- Signed Approval Memo (Exhibit 1) 

- Scope of Work 
- 3BS Element Reference 

"o Criteria Listing (Exhibit 1 of SP 1.63) 

"o Technical Procedures or Scientific Notebook or 
both.  

"o Environmental Controls if applicable.  

"o Schedule 

2. Verify that the package in Item 1 above was 
submitted to the LRC within 10 days of approval 
of Exhibit 1 above.

t

_______________________________________________ 4

.9

9 AUDITOR SIGNATURE
1 -I III

10 DATE
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3 4 5 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.2, Rev. 0, 
Para. 5.0, 
Step. 5.1.9 

SP 2.2, Rev. 1, 
Para. 7.2.1 

SP 2.2, Rev. 0, 
Para. 7.2.2

Was Environmental Investigation Implementation 
Package for RAD Monitoring properly submitted to the 

LRC with Forms T&MSS-20, T81SS/095/2, T&MSS 098/1, 
TMSS/137/2 and TMSS/010/2? 

Verify that any records maintained during 

implementation are protected until transmitted to the 

LRC (1-hour fire-rated container with UL label). See 
SP 1.36, Para. 5.4.1.  

There should be no data collected in temporary 

storage with a date of 3/17/91 or before Rev. 1 

became effective 4/17/91.

..mmm�I I I

4

_______________________________________________ 4

9 AUDITOR SIGNATURE
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3 4 5 6 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.2, Rev. 1, 
Para. 5.3.1 

Para. 5.3.2 

Para. 5.3.3

20-18 1 Para. 5.3.4

20-15 

20-16 

20-17

AUDITOR SIGNATURE 10 DATE
dl '- I

C-

If Scientific Notebooks are in use, has the 

Investigation Implementation Document been revised to 

authorize use? 

If Scientific Notebooks are in use, has a PI been 

assigned responsibility? 

If Scientific Notebooks are used, were they made 

to include all of the entries in Section 1.0 of 

Exhibit 3 of SP 2.2? 

If notebooks are used are changes controlled?
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U 4 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.2, Rev. 1, 
Para. 5.3.5 

Para. 5.3.6 

Para. 5.4.7 

Para. 5.4

20-19 

20-20 

20-21 

20-22

I I -'

9 AUDITOR SIGNATURE 10 DATE

C

Subsequent entries in the notebook must include all 

entries in Section 2.0 of Exhibit 3.  

Each volume of the notebook signed as well as at the 

completion of the investigation? 

Signature of technical reviewers at completion of 

investigation in the Scientific Notebook? 

Verify that any new procedure, method or process, 

since 4/17/91 complies with the requirements of 

Paras. 5.4.1 through 5.4.5.
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3 4 5 6 7 8 

AUDIT QUALrrY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/A SUMMARY OF INVESTIGATION CONTACTED

SP 2.2, Rev. 1, 

Para. 3.2.3 

Para. 5.4.3 

SP 2.2, Rev. 0 
Para. 5.1.5 (E)

If a Scientific Notebook is used,are the pages 

numbered or the notebook bound? 

Verify that all procedures for monitoring activities 

currently in process are readily available to the 
investigators.  

Verify that the scheduled start of Rad Monitoring 

began mid January and that all the necessary 

procedures were approved and issued prior to start of 

monitoring. (All procedures are listed in the 
implementation package.)

_______________________ _____________________________________________________________ IL - I

0 AUDITOR SIGNATURE 10 DATE

C,
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AUDIT QUALITY R 6E7SO 

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

SP 131, Rev. 3, 

SP 131, Rev. 3, & 
SP 2.2, Rev.1, 
Para. 7.1.1 

SP 2.2, Rev. 1, 
Paras. 5.5.4 
thru 5.6.7

List all investigators and supervisors involved in 

monitoring. Have all received the necessary 
procedure training to the latest revision and also 

initial project orientation? Verify training in 

responsible manager working file.  

Verify that the training records have been 

transmitted to the LRC within 10 days of becoming a 
record and that any records not yet transmitted are 

in dual storage or a 1-hour rated container with UL 

label.  

Audit Technical Advisor - Review any compiled data 

for compliance to Exhibits 4 and 5 of SP 2.2. Are 

storage requirements being met for any documents, 

data, etc., that are QA records?

_______________________ I I' � 1

9.

I.

________________________________________________ 1"

20-25 

20-26 

20-27

9AUDITOR SIGNATURE 10 DATE

C C
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3 4 5 6 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

QMAD, Rev. 2, 

Sect. 20

T&MSS will develop and implement instructions, 

procedures, and plans as required by the activity to 

control scientific investigations. These 

instructions are described in the OCRWM QARD and 

reflect the following provisions:

scientific investigation planning; 
planning document review and approval; 

technical procedures; 

scientific notebooks; 
interface controls; 

new methods, procedures, or processes; 

data interpretation and analysis; 

scientific investigation results; 

records of scientific investigations, and 

peer and technical reviews.

Does the Implementation Package address these items?

4

________________________________________________ 4.

N.

t

9 AUDITOR SIGNATURE
I Iini

10 DATE
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3 4 6 78 

AUDIT QUALITY 
NRQEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

EFAP for Air 

Quality, 
Para. 6.1

1. Do the air monitoring and meteorological 

monitoring programs have a technical training/ 

orientation program for site technicians? 

Describe the programs.  

2. Describe the formal training in air monitoring 

survey design and sampling techniques of the 

technical training program director.  

3. Are new personnel supervised until training is 
completed?

_________________________________________________________________ i - i

4.

t

4.

9 AUDITOR SIGNATURE 10 DATE

C
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AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

EPAF for Air 

Quality, 
Para. 6.1

9"

TA-i 

Cont'd

.�mI I iIi��

________________________________________________ 4.

t

4. How many technicians are currently working on the 

monitoring program? 

5. Are site technicians' activities reviewed 

periodically by an independent reviewer? How 

often? 

6. Do field technicians have a basic understanding 

of the general principals under which air quality 

and meteorological instruments operate?

9 AUDITOR SIGNATURE 10 DATE

C
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3 4 5 6 78 
AUDIT QUALITY ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED 
ITEM REQUREMET RSULT J PRSO

EPAF for Air 

Quality, 
Para. 7.2

1. Is there a general knowledge of the applicable 

Quality Management Procedures (QHP) that 

encompasses ongoing monitoring activities? 

2. Is the site technician able to combine his/her 

understanding of air monitoring and 

meteorological instrumentation with a knowledge of 

the applicable QMP such that all data collected 

are valid and accurate? 

3. Is annual refresher training conducted for site 

technicians?

I i -II

9 AUDITOR SIGNATURE 10 DATE

C
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3 4 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE SXNA SUMMARY OF INVESTIGATION CONTACTED

1. Has the Environmental Field Activity Plan (EFAP) 

for Air Quality been approved? If no, what stage 

of the approval process is it in? 

2. Have the Software QA Plan been approved? 

3. Has any dispersion modeling been attempted? If 

not, when do you plan to begin?

________________________ i - I

9 A SIGNATURE 10 DATE

C-

TA-3 General
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1ORGANIZATION SAIC 2 Page 5 of 42 

3 4 5 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. I REFERENCE(S) QUALITY REIUIREMENT/GUIDELINE S,X,NA SUMMARY OF IVESTIGATION CONTACTED

TA-4

4.

t

4.

EFAP, 
Para. 3.1

9 AUDITOR SIGNATURE 10 DATE
I I - �

1. Explain the rationale for siting the particulate 

samplers (PM10 and TSP).  

2. Has the network of gaseous pollutant samplers 

been developed? 

3. If so, where, how manyand what was the 
rationale for siting the gaseous samplers? 

4. What particulate sizes are monitored through use 

of a cascade impactor?

4.

OCRWM AUDIT CHECKLIST NO. 91-06-2
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3 4 56 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

Technical Checklist for NI-AQ-O01 Air Quality 

"Ambient Particulate Sampling." 

Explain how a particulate sampler is set up for 

automatic operation.  

Technical Checklist for WI-AQ-002 Air Quality 

"Reviewing, Acceptance Testing, and Performance 

Auditing of Particulate Monitoring Equipment.  

When performing acceptance testing on an elapsed 

time indicator, what "known time piece" is used?

________________________ '- I

4

WI-AQ-001 

Para. 4.3.3 

NI-AQ-002 

Para. 4.2.2

C-

TA-5 

TA-6 

TA-7

9AUDITOR SIGNATURE 1 DATE
9 AUDITOR SIGNATURE 

io DATE
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3 4 5 6 7 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

NI-AQ-002 
Paras. 4.2 A 4.3

Please present Sampler Performance Audit Form, 

form TMSS/103/2 for the samplers currently 
deployed and for new samplers, if any. Also, 

present Particulate Sampler Acceptance Test Form, 

form TMSS/102/2 and Miscellaneous Acceptance Test 

Form, TMSS/124/2.

_______________________ I I - '

.4

4

9 AUDITOR SIGNATURE
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3 4 56 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

TA-1 I Para. 4.2

TA-9

_______________________ I II - II

4.

t

________________________________________________ 4

WI-AQ-003 

Para. 4.1

9 AUDITOR SIGNATURE 0 DATE

C-

Technical Checklist for WI-AQ-003, Air Quality: 

Particulate Sampler Filter Preparation and Handling.  

Explain, in detail, pre-sampling filter handling 
procedures including: 

o Examination, equilibration and weighing; 
o Repeat weighing; and 
o Installing in cassettes.  

1. Explain post-sampling handling procedures: 

"o Filter examination and equilibration; 

"o Weighing and recording data (Form THSS/101/2); 
and 

"o Storage of filters.  

2. Are the temperature and RH instruments in the 
desiccant cabinet and the room calibrated?

________________________________________________ 4

(7
C
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1 ORGANIZATION SAIC 2 Page 9 of 42 
3 4 6 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

WI-AQ-004 

Para. 4.1 

Calibration 
Check 

Para. 4.2 
Flow Calculations

Technical Checklist for NI-AQ-004: Calibration 

Checks of Particulate Sampling Equipment.  

What "weather conditions" affect the samplers 

during calibration? How are samplers affected.  

What criterion determines if a sampler is out of 

calibration? If so, explain what must be done.

TA-11 

TA-12

________________________________________________ I.

4.

i.

4

9 AUDITOR SIGNATURE 10 DATE
IA - i
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3 4 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NA SUMMARY OF INVESTIGATION CONTACTED

NI-AQ-004 

Para. 4.3 
Electronic Pressure 

Transducer Cali

bration Checks 

WI-AQ-005 
Para. 4.0 
Procedure

Explain in detail, how electronic pressure 

transducers are calibrated.

Technical checklists for WI-AW-005: 

Particulate Concentrations.

Calculating

TA-13 

TA-14

_______________________ ____________________________________________________________ '- I

9 AUDITOR SIGNATURE 10 DATE

Q

1. Explain how the particulate concentration is 

calculated? 

2. Is there a unique TMSS/114/2 per sample? Where 

are these forms sent? Are they independently 

reviewed for accuracy?



C- C'

OCRWM AUDIT CHECKLIST NO. 91-06-2 

1 ORGANIZATION SAIC 2 Page 11 of 42 

3 4 5 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

Technical Checklsit for WI-AQ-006: Receiving, 

Acceptance Testing, and Performance Auditing of 

Gaseous Monitoring Equipment.  

Describe the program for monitoring gaseous 
pollutants.

9 AUDITOR SIGNATURE 10 DATE
-' i mini

C-
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3 4 r5 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

Technical Checklist for WI-AQ-007: Calibration of the 

DASIBI Ozone Analyzer.  

1. Describe, in detail, the calibration of the Ozone 

Analyzer.  

2. Provide a copy of Calibration Data Sheet and 

Calibration Chart (THSS/077/1).

4

9 AUDITOR SIGNATURE 10 DATE
I I - &

C

NI-AQ-007

TA-16



C C
OCRWM AUDIT CHECKLIST NO. 91-06-2
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3 4 6 6 8 

AUDIT QUALITY 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE SXNIA SUMMARY OF INVESTIGATION CONTACTED

Technical Checklist for WI-AQ-008: Calibration of 

the CO Analyzer.  

1. Describe the calibration procedure.  

2. Provide a copy of T14SS/078/2 and TMSS/077/1 for a 

recent calibration.  

3. What is the disposition of the records?

_______________________ 1 1 � i

________________________________________________ 4

________________________________________________ t

9 AUDITOR SIGNATURE 10 DATE
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3 4 5 6 7 8 
AUDIT QUALITY 

ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

Technical Checklist for Calibration of the NO 

Analyzer.  

Explain how the NO Converter Efficiency is 

determined.

Technical Checklist for Calibration of the SO 

Analyzer.  

Explain how the SO Analyzer is calibrated.

A i

________________________________________________ t

9 AUDITOR SIGNATURE 10 DATE
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WI-AQ-009

NI-AQ-010

TA-18 

TA-19
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3 4 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA_] SUMMARY OF INVESTIGATION CONTACTED

WI-AQ-011

I 1

Technical Checklist for Zero/Level 1 

Checks.  

1. How frequently are the following 

for gaseous analyzers:

and Precision 

checks performed

o Multipoint Calibration; 

o Zero/Level QC; and 

o Precision Check.  

2. Explain, in detail, how to perform a Zero/Level 1 

QC Check.

4.

4.

I.

t

9 AUDITOR SIGNATURE 10 DATE
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3 4 T56 a 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

Technical Checklist for Maintenance and Repair/Rework.  

1. Please present the maintenance log on one or two 

samplers.  

2. Are there any recurring or chronic problems 
with any of the sampler equipment.

9

I

9 AUDITOR SIGNATURE 10 DATE
a & -'

C
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3 4 6 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

1. How are data tapes and strip charts transported 

from the field to the data manager? 

2. Is a chain-of-custody implemented?

I I�i

9 AUDITOR SIGNATURE 10 DATE

C

TA-22 EFAP-AQ 

Para. 4.1.2
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3 4 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE SX,N/A SUMMARY OF INVESTIGATION CONTACTED

Technical Checklist for WI-MET-001, Meteorological 

Monitoring: Receiving, Acceptance, Testing and 

Performance Auditing of Meteorological Monitoring 

Equipment.  

WIND SPEED SENSOR 

1. What is the starting threshold (i.e., minimum 

wind speed that the instrument can accurately 

measure) of the Wind Speed Sensors used? 

WIND DIRECTION SENSOR 

2. Explain how the Sigma-Theta Zero Test is 
performed for the main site.

___I I�I

1i

9 AUDITOR SIGNATURE 10 DATE
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WI-MET-001 

Para. 4.2.1TA-23
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OCRWM AUDIT CHECKLIST NO. 91-06-2 

I ORGANIZATION SAIC 2 Page 19 of 42 

3 4 56 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

TA-24

I '- I

________________________________________________ 4

4

t

WI-MET-001 

Para. 4.2.2

9 AUDITOR SIGNATURE 10 DATE

C

1. Verify placement of the Solar North Stake for 

calibration of the wind direction sensor.  

2. Explain how the stake is used to calibrate the 

direction sensor.  

3. How are parallax errors minimized? 

4. Explain how bearing condition in the sensor is 
checked?

-i

4
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1 ORGANIZATION SAIC 2 Page 20 of 42 

3 4 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

TA-25 I Para. 4.2.6

DIFFERENTIAL TEMPERATURE SENSORS 

Explain how the sensors are calibrated. Is the 
reference thermoemeter NIST traceable? 

NET RADIATION SENSOR 

1. Are field audits conducted on clear days? 

2. What instrument is used for comparison? Is it 

MIST traceable?

-� IL - i

9 AUDITOR SIGNATURE 10 DATE
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TA-25 WI-MET-001 
Para. 4.2.4
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I ORGANIZATION SAIC 2 Page 21 of 42 

3 4 6 7 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A I SUMMARY OF INVESTIGATION CONTACTED

HUMIDITY SENSOR 

1. What is the operational range of the RH Sensor? 

2. Which do you use - the Rotronics hygrometer or 

the Assman psychrometer? 

3. Show that it is NIST traceable?

I - i

9 AUDITOR SIGNATURE

I.

10 DATE
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WI-MET-O01 

Para. 4.2.5TA-26



C C
OCRWM AUDIT CHECKLIST NO. 91-06-2 

1 ORGANIZATION SAIC 2 Page 22 of 42 

3 4 65 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

WI-eTT-001 
Oke, Tr, 1978

Net radiation is measured as the temperature 

differences across the upper and lower surfaces of a 
thermopile (i.e., an expression of the difference in 

the energy balance of the two faces).  

How is the effect of wind differences over the two 

faces compensated for?

_________________ ___________________________________________aI

4

4

________________________________________________ 4.

9 AUDITOR SIGNATURE 10 DATE
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1 ORGANIZATION SAIC 2 Page 23 of 42 
3 '4 56 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

1. Verify that the measured net radiation meets the 

standard + 10%.  

2. According to your measurements how much 

radiation is absorbed by a desert? 

Precipitation Sensor-Tipping Bucket 

Explain the field auditing procedure.

10 DATE

4.

1*

4

4

9 AUDITOR SIGNATURE
-� I

C
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1 ORGANIZATION SAIC 2 Page 24 of 42 
P3 4 6 7 

AUDIT QUALITY ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,NA SUMMARY OF INVESTIGATION CONTACTED

WI-MET-001 

Para. 4.3.1.2c

TA-31 I Para. 4.3.1.2d

Explain how sites were selected for meteorological 

representativeness.  

1. Describe site inspection practices.  

2. Are completed inspection checklists available for 

review?

I - I

9 AUDITOR SIGNATURE 10 DATE

C
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1 ORGANIZATION SAIC 2 Page 25 of 42 

AUDIT QUALITY 6..  

ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

WI-r-T-O01 
Para. 4.3.1.2F

1. How are calibration instructions and practices 

evaluated? 

2. Are calibration schedules and records for 

meteorological instrumentations available for 
each site? (Coordinate with C. Warren)

I.

9.

4.

9.

9 AUDITOR SIGNATURE 10 DATE
- I & '- I
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OCRWM AUDIT CHECKLIST NO. 91-06-2 

I ORGANIZATION SAIC 2 Page 26 of 42 

AUDIT QUALITY1 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N1A I SUMMARY OF INVESTIGATION CONTACTED

WI-MET-001 

Para. 4.3.2 

Para. 4.3.1.1

Are results of in-house meteorological monitoring 

system audits of data handling activities (form 
T&MSS/134/2) available for review? 

Results should document: 

"o Data log-in practices; 
"o Cursory data inspections; 

"o Data reduction practices; 

"o Spot checking of data; 
"o Data editing practices; 

"o Data summarization practices; 
"o Data reporting; and 

"o Loggina and documentation of activities

TA-33 

TA-34

________________________ * - I

4

4

AUDITOR SIGNATURE 10 DATE

C

(Coordinate with C. Warren) 

Are the monitoring stations verified against EPA 

criteria annually?

9 AUDITOR SIGNATURE 
lO DATE
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I ORGANIZATION SAIC 2 Page 27 of

3 4 6 7 
AUDIT QUALITY ITEM REQUIREMENT RESULTS 

NO. REFERENCE(S) UALITY REQUIREMENT/GUIDELINE SN/A j SUMMARY OF INVESTIGATION 
NO EEEC()QAIYRQIREET/UDEIEJ_,,NAJ UMRYO•IVSIGIN

WI-MET-002 

Para. 4.1.1 

Para. 4.1.1.3

Technical checklist for NI-MET-002: Operation and 

calibration checks of meteorological monitoring 
equipment.  

Does the site technician check the operational status 

of the system at least twice each week? 

1. Does the site technician review and evaluate the 

data being collected for consistency and 

out-of-range reading? 

2. How? 

3. What happens if data are found to be out-of-range?

I i - i

9 AUDITOR SIGNATURE 10 DATE
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OCRWM AUDIT CHECKLIST NO. 91-06-2 

I ORGANIZATION SAiC 2 Page 28 of 42 

3 4 6 7 8 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/AI SUMMARY OF INVESTIGATION CONTACTED

WI-MET-002 

Paras. 4.1.1.1 & 
4.1.2.1

1. Examine the site logbook(s) for meteorological 

monitoring activities. Is the operational status 

determined for each instrument? 

2. Are the results of each status check recorded in 

the logbook(s) and on the Site Visit Checklist 

(form TMSS/107/2 - Remote Sites/form THSS/l10/3/ 

Main Site)?

___________________ -I

4.

t

4

9 AUDITOR SIGNATURE 10 DATE

C
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1ORGANIZATION SAIC 2 Page 29 of 42 

3 4 5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

WI-MET-002 

Para. 4.1.2.2
TA-36

_______________ I ~.

1. Are equipment failures reported immediately? Are 

follow-up activities documented? 

(Coordinate with C. Warren) 

2. How are deficiencies/equipment malfunctions noted? 

3. Is the method and interval of calibration for 

each instrument defined? 

4. Are comparison instruments traceable for NIST 

standards?

*1

N

9 AUDITOR SIGNATURE 10 DATE

C-
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1 ORGANIZATION SAIC 2 Page 30 of 42 
3 4 4 5 6 7 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,XN/AI SUMMARY OF INVESTIGATION CONTACTED

TA-37 

TA-38

J - i

WI-MET-002 

Para. 4.2.6 

Para. 4.4

9 AUDITOR SIGNATURE 10 DATE

C-

What procedures are followed to heat the precipitation 

gauges at the remote sites during winter? 
NOTE: Gauges will not measure frozen precipitation 

accurately.  

1. Are calibration checks performed quarterly? 

(Check with C. Warren) 

2. Are there any instrument-specific considerations 

(i.e., equipment stability, required accuracy, 

intended use, etc.) which require more frequent 

calibration of a particular instrument to 

maintain its required accuracy? 

3. Has a specific meteorological event (i.e., 
wind/dust storm, flash flooding, etc.) ever 

prompted the recalibration of the monitoring 

network?

_______________________________________________ I ________________
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OCRWM AUDIT CHECKLIST NO. 91-06-2 

1 ORGANIZATION SAIC 2 Page 31 of 42 

3 6 7 a 

AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

TA-40 I Para. 4.1.2

Para. 4.1.3.10

WI-MET-003 

Para. 4.1.1

__________________________________________________________________________________________ I

9 AUDITOR SIGNATURE 10 DATE

C

Technical Checklist for NI-MET-003 Meteorological 

Monitoring: Data Processing Instructions.  

Explain the data log-in procedure.  

1. How are data files verified and edited? 

2. How frequently are the data retrieved from each 
site? 

Is the hourly stability class computed from main site 
or remote site data?

TA-39

TA-41
______________________________________
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OCRWM AUDIT CHECKLIST NO. 91-06-2 

1 ORGANIZATION SAIC 2 Page 32 of 42 

i3 4 5 6 78 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

Para. 4.1.3.12

TA-43 I Para. 4.2

Explain how the range check routine identifies 

out-of-range data.  

Explain how the task manager reviews the processed 

data prior to generating quarterly and annual data 

summaries.

I IinI

________________________________________________ 4

*1

9 AUDITOR SIGNATURE 10 DATE
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3 4 56 78 

AUDIT  QUALITY 
ITEM REQUIREMENT RESULTS PERSON 

NO. REFERENCE(S) QUALITY REQUIREMENTIGUIDELINE S,X,N/A SUMMARY OF INVESTIGATION CONTACTED

TA-451 Para. 4.4.2

TA-44

_______________________ ____________________________________________________________ .A I

WI-MET-004 

Para. 4.3

Explain how the Digital Data Acquisition System 

(DDAS) validation is accomplished? 

1. What is done when data are found 

out-of-tolerance? 

2. Can a paper trail from data in the quarterly 

reports be traced back to entries in the original 

data tapes? 

3. How are data from the different monitoring 

stations integrated?

1

9 AUDITOR SIGNATURE 10 DATE

C-

________________________________________________ 4.
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1 ORGANIZATION SAIC 2 Page 34 of 42 

3 14 5 6 8 
AUDIT QUALITY 
ITEM REQUIREMENT RESULTS PERSON 
NO. REFERENCE(S) QUALITY REQUIREMENT/GUIDELINE S,X,NIA SUMMARY OF INVESTIGATION CONTACTED

The YMP meteorological monitoring program provides 

inputs to the radiological monitoring program which 
are used to calculate a concentrations parameter 

for assessing radiological impacts (i.e., X/Q 

concentration emission rate).  

1. How is X/Q inputted into the dispersion model? 

2. What meteorological and topographic influences 

are considered in the model?

4.

I.

4.

9 AUDITOR SIGNATURE
- I I I - U
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Department of Energy 
Yucca Mountain Site Characterization 

Project Office 

P. 0. Box 98608 

Las Vegas, NV 89193-8608

John H. Nelson 
Technical Project Officer 

for Yucca Mountain 
Site Characterization Project 

Science Applications International 
The Valley Bank Center, Suite 407 

101 Convention Center Drive 
Las Vegas, NV 89109

WBS 1.2.9.3 
CA

MAY 7 W• I 

Corporation

YUCCA MOUNTAIN SITE CHARA=TERIZATION PROJECT OFFICE APPROVAL OF THE SCIENCE 

APPLICATIONS INTERNATIONAL CORPORATION/TECHNICAL AND MANAGEMENT SUPPORT 
SERVICES (SAIC/T&MSS) QUALITY ASSURANCE PROGRAM DESCRIPTION DOCUMET (QAPD), 
REVISION 3 

Reference: Ltr, Harper to Horton, dtd 5/6/91 

The Yucca Mountain Quality Assurance Division has completed its review of 

the subject QAPD for SAIC/T&MSS, and has determined that it is consistent 

with the requirements of the Office of Civilian Radioactive Waste Management 

Quality Assurance Requirements Document, Revision 4. The SAIC/T&MSS WAPD, 

Revision 3, is approved for use on the Yucca Mountain Site Characterization 
Project, effective May 7, 1991.  

Upon receipt of this letter, please submit a controlled copy of the 
SAIC/T&MSS QAPD, Revision 3, and all controlled documents that implement 
this plan (e.g., matrices, instructions, procedures, and drawings), and 

any subsequent revisions to the office for reference and use.  

Your cooperation regarding this matter is appreciated. If you have any 
questions, please contact either Nancy A. Voltura at 794-7972 or 
Kerby L. Tyger at 794-7250.

YMQAD:NAV-3636

cc: 
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Donald G. HorYon, Director 
Yucca Mountain Quality Assurance Division

Tyger, MACTEC, Las Vegas, NV, 402 
Harper, SAIC, Las Vegas, NV, 517/T-38 
Johnson, SAIC, Las Vegas, NV 517/T-22 
Blanchard, YMP, NV 
Dixon, YMP, NV 
Iorii, YMP, NV 
Petrie, YMP, NV 
Wilson, YMP, NV
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1.0 ORGANIZATION 

The T&MSS organization consists of Science Applications International 
Corporation (SAIC), and its subcontractors: Harza Engineering Company 
and Westinghouse Electric Corporation. T&MSS has a participant role 
in the Yucca Mountain Site Characterization Project (YMP) as described 
in this section. T&MSS also has a support contractor role which, is not 
within the scope of this document.  

This section describes the T&MSS participant organization that 
executes the quality requirements in this program description.  
As work is assigned to T&MSS by the Yucca Mountain Site Characteriza
tion Project Office each T&MSS Assistant Project Manager and the T&MSS 
Quality Assurance (QA) Manager shall ensure that the scope of work 
assigned to them as delineated by the YMP is executed under the 
requirements of this QAPD. All T&MSS participant work is directed 
and controlled by T&MSS management from the T&MSS Las Vegas Office 
location.  

The T&MSS organizational components, consisting of the management 
positions listed below, are responsible for those functions assigned to 

T&MSS as a YMP participant as well as those functions associated with 
support of the YMP Office (YMPO). (The QA responsibilities for Project 
Office support are defined in the OCRWM QAPD).  

T&MSS Project Manager 
T&MSS Deputy Project Manager 
Assistant Project Manager, Project Management 
Assistant Project Manager, Technical Support 
Assistant Project Manager, Programs and Operations 
Assistant Project Manager, Resource Management 
Assistant Project Manager, Regulatory and Licensing 
T&MSS Quality Assurance Manager 

The above managers shall establish and maintain QA program implementing 
procedures (see Section 2.0). The development and implementation 
of controlling procedures is based upon an integration of QA and line 
staff input for the determination of the QA controls applied to 
participant activities.  

In addition, these managers are responsible for the performance of 
quality-related activities by personnel who are appropriately trained 
and qualified. They are also responsible for conducting management 
assessments of the programs under their control.

REV. NO. EFFECTIVE DATE SECTION TITLE PAGE NO.  

3 5/9/91 ORGANIZATION -
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The entire T&,SS organization is depicted in xwhibit 1. Exhibits 2 
through 7 reflect the reporting relationships, titles, and organiza
tionalu nits that are assigned M6 participants. The description of 
functional activities by 1PM and department that follows is limited to 
participant activities.  

1.1 T&,SS Project Manager 

The T&MSS Project Manage: is the Technical Project Officer 
for T&MSS with overall responsibility Lor implementation of the 
T&MSS Qk program. This individual reports directly to the MO 
Project Manage: foL technical direction and has authority over 
all T&MSS personnel assigned to work under the scope of services 
provided by T,.S$ as a participant in support of the MOG. The 
T$MSS Deputy Project Manager assists the T&XSS Project Manager, 
as required and acts in the capacity of the T&MXS Project Manage= 
during the absence of, or at the ezplicit direction of the T&M,3 
Project Manager. The T&MSS Project Manager's responsibilities 
include, but are not limited to the following: 

a. Planning and directing work activities; 

b. Ccoplying with quality requirments imposed by quality 
program documents; 

c. Satisfying staff resource needs, cost, and schedule 
objectives, and deliverable requirements; 

d. Approving and impleenting the TWSS QUD and the 
T&MSS implementing procedures; 

e. implenting the YGP proceduzes as they apply to the 
T&XSS scope of work; 

f. Implementing corrective actions for deficiencies 
identified within the T&MS quality progam; 

g. Pzoviding periodic assessment to the MOO regarding the 
adequacy and effectiveness of the T $S quality program; 
and 

h. Approving and implementing Stop Work Orders.

REV. NO. EFFECTIVE DATE SECTION Tflhi PAGE NO.  
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1.2 Assistant Project Manager (APM), Project Management 

The AIP, Project Management reports directly to the T&MSS 
Project Manager and is responsible under the participant QA 
Program for the following: 

a. Reviewing assigned data collection and evaluation 
activities; 

b. Management, integration and performance of technical 
and scientific studies in support of the site charac
terization programs as assigned by DOE, e.g., climatology, 
and 

c. Preparation and control of technical requirements 
documents for structures, systems, components and 
site characterization.  

1.3 Assistant Project Manager (APX), Technical Support 

The AIP for Technical Support reports directly to the 
Project Manager. Reporting to this individual for participant 
site characterization activities are managers for the following 
departments: 

1.3.1 Engineering Department 

The Engineering Department is responsible for the 
following: 

a. Perfozmance of technical evaluations of data and 
related reports, technical reports, and conclusions 
relative to site characterization of the Yucca 
Mountain Mined Geologic Disposal System as assigned 
by the DOE; 

b. Perfomance of technical and scientific studies in 
support of the site characterization programs as 
assigned by DOE; 

c. Preparation of technical requirements documents for 
structures, systems, ccoponents and site characteri
zation as assigned by the DOE; and

REV. NO. EFFECTIVE DATE SECTION TITLE PAGE NO.  
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d. Development of engineering plans and procedures as 
assigned by DOS.  

1.3.2 Systems Ingineering Department 

The systems Ingineering Department is responsible for 
the following: 

a. Performance of technical evaluations of data and 
related reports, technical reports, and conclusions 
relative to site characterization of the Yucca 
Mountain Mined Geologic Disposal System as assigned 
by the DOB; 

b. Performance of technical and scientific studies 
in support of the site characterization program= as 
assigned by DOt; 

a. Preparation of technical requirements documents for 
stSuctures, systems, components and site characteri
zation as assigned by DOt; and 

d. Development of system engineering plans and pro

ced•res as assigned by DOt.  

1.3.3 Geotechnical Department 

The Geotechnical Department is responsible for the 
following: 

a. Performance of technical evaluations of data and 
related reports, technical reports, and conclusions 
relative to site characterization of the Yucca 
Mountain Mined Geologic Disposal System as assigned 
by the DoI; 

b. Performance of technical and scientific studies 
in support of the site characterization programs as 
assigned by DOS; 

a. Preparation of technical requiremnts documents for 
structures, systems, components and site characteri
zation as assigned by DOI; and 

d. Development of geotechnical plans and procedures as 
assigned by DoI.

REV. NO. IEFFECTIVE DATE SECTION TrftlII PAGE NO 
3 1 591 OI 1-4. 1



TECHNICAL AND MANAGEMENT SUPPORT SERVICES N-OA-093 
QUALITY ASSURANCE PROGRAM DESCRIPTION 1/90 

1.3.4 Field Operations Support Department 

The Field Operations Support Department is responsible for 
the following: 

a. Development of field operations management plans and 
procedures as assigned by DOE; and 

b. Support of field operations activities as assigned by 
DOE.  

1.3.5 Training Department 

The Training Department is responsible for providing 
training support to T&MSS as requested.  

1. 4 Assistant Project Manager (APM), Programs and Operations 

The APM, Programs and Operations reports directly to the 
Project manager. Reporting to this individual are managers of the 
following departments: 

1.4.1 Regional Studies Department 

The Regional Studies Department is responsible for: 

a. Identifying potential repository related soct: :o
nomic effects; 

b. Assessment and monitoring of regional socioeconomic 
structure; 

c. Developing strategies to mitigate adverse socioeconomic 
impacts; and 

d. Socioeconomic support for financial assistance 
programs.  

1.4.2 Transportation Studies Department 

The transportation Studies Department's responsibilities 

include the conduct of studies for the following: 

a. Rail and highway access; 

b. Transportation safety risk; and
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c. Transportation interface for repository/operation 

planning.  

1.4.3 Records Management Department 

The Records Management Department's responsibilities 
include the following: 

a. Control of M) documents; 

b. Operation of the T&MSS Local Records Center (LRC); and 

c. Operation of the Me Central Records Facility (CRT).  

1.4.4 Znvironmental Field Programs Department 

The responsibilities of the Znvirormental Field Programs 
Department include the following: 

a. Program planning and coordination; and 

b. Site reclamation planning and coordination; and 

c. Operation and maintenance of field equipment for 
air quality and meteorological monitoring; 

1.4.5 Radiological Field Programs Department 

The responsibilities of the Radiological Field Programs 

Department include the following: 

a. Program planning and implementation; 

b. operation and maintenance of radiological field 
monitoring equipment; 

c. Site analysis and reporting; 

d. Field analysis and reporting; 

e. Radiological laboratory analysis; 

f. Radiological protection (safety); and 

I]I 
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g. Radiological engineering requirements, iuplementation 

and support.  

1.4.6 Information Systems Department 

The Info-mation Systems Department's responsibilities 
include the folloving: 

a. Computer software developent and maintenance; 

b. Couter software life cycle planning; 

c. Ccmputer software docunentation; 

d. Ccmputer software verification and validation; 

e. Coputer software configuration management; 

f. Ccoputer software qualification and acquisition; and 

g. Comuter software access and use.  

1.5 Assistant Project Manager (1PM), Resource Managemnt 

The APM for Resource Management reports directly to the TMS 

Project Manager. The following Department Managers report to the 

1PM for resource management: 

1.5.1 Contract Services Department 

The Contract Services Department is responsible for the 

Procurement of items and services in support of TAMSS 
participant; and 

1.5.2 ebianistratLve Services Department 

The h~m4n4vtrative Services Department is responsible for 
verifying the education and experience of TAMSS 
personnel.  

1.6 Assistant Project Manager, Regulatory and Licensing Support 

The APM for Regulatory and Licensing reports directly to the 

Project Manager. Reporting to this individual are the following 

departments:

11 1
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1.6.1 The Safety and Health Compliance Department (SHECD) 

The SBCD is responsible for the following: 

a. Identifying the applicability of safety and health 
requirements and ensuring that appropriate regulations, 
orders, procedures and policies are uniformly considered 
and applied by all IM participants; 

b. Developing programs to ensure compliance with applicable 
Occupational Safety and Health Administration (OSHA) 
regulations, Department of Energy (DOE) orders, and 
Project Office plans and procedures; 

c. Coordinating the activities of a safety committee, 
reviewing field activities procedures for compliance to 
health and safety requirements, coordinating inspections 
and abatement of identified safety and health deficiencies, 
and T&MSS record keeping and reporting; 

d. Reviewing and documenting, as required, unplanned non
radiological events that have potential for safety or 
health impact; and 

e. coordinating responses to employee complaints and unsafe 

conditions.  

1.6.2 Environmental Compliance and Permitting Department 

The Environmental Compliance and Permitting Department 
has responsibility for supporting the T&MSS organization 
with regulatory surveillance assistance to ensure compliance 
with federal, state, and local environmental and land access 
requirements, as they apply to T&MSS activities.  

1.6.3 Nuclear Regulatory Compliance Department 

The Nuclear Regulatory Compliance Department has responsibility 
for the following: 

a. Performing evaluations of site data and related reports, 

b. Preparing technical reports; and 

c. Developing conclusions relative to regulatory and licensing 
requirements of the Yucca Mountain Mined Geologic Disposal 
System, as assigned by DOZ.
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1.7 TMSS Quality Assurance Manager 

The T&MSS quality assurance responsibilities are executed through 
the T&MSS Quality Assurance (QA) Manager. The TWSS QA Manager 
reports directly to the T&MSS Project Manager and has specific 
interface responsibilities with the WMPO Q& organization. This 
individual shall have unencumbered access to higher levels of 
management on quality issues. The T&MSS QA Manager is at the same 
or higher organizational level as the highest line manager respon
sible for quality-related activities. The individual shall have 
knowledge and experience in the areas of quality assurance and 
management. This position has the appropriate organizational 
position, responsibilities and authority to exercise proper control 
over the TWSS Q& program. The QA organization is involved in all 
portions of the T&MSS participant programs that affect safety and 
waste isolation. Controls include complete responsibility 
and authority for the following: 

a. Coordinating T&MS Qk activities; 

b. Initiating, reviewing, verifying and approving those 
documents used to identify QA program deficiencies; and 

c. Indoctrination and training of the QA staff.  

1. 8 Independence of the QA Organization 

The QA organization shall have sufficient authority, organizational 
freedam, independence from cost and schedule (regarding quality 
issues) and access to work areas to carry out the duties and respon
sibilities previously described.  

1.9 DOZ Contracted Support Organizations 

Selected DOE contracted support organizations, at the direction 
of the DOE, may perfozm their work scope activities under the 
provisions of the TAMSS Q&A program. Under such an arrangement 
those organizations receive functional direction frcu TAMSS 
management and administrative direction fro DOE. Organizational 
relationships are illustrated in Ezhibit S.  

1.10 Interfaces 

Interfaces between the !MOO other participants, and TWSS shall be 
described in procedures, plans, or instructions, as appropriate.
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1.11 Delegation of Work 

The TSMSS organization may delegate work under the TLMSS QA program 
to others as directed by OCRM4, but shall retain the responsibility 
for that work. If work is delegated, the work and associated QA 
Program requirements shall be described and documented. TLMSS shall 
be responsible for evaluating any delegated work by audits and 
surveillances.  

1.12 Resolution of Disputes 

T&MSS shall identify in procedures the methodology for 
elevating disputes regarding differences of opinion 
involving quality issues at any given organizational level 
where such disputes cannot be resolved at the working level.  

1.13 Quality Concerns 

Allegations of inadequate quality shall be resolved in 
accordance with procedures established by the MOO.  

1.14 Stop Work Orders 

The T&MSS organization shall identify procedures for issuing and 
lifting Stop Work Orders. Provisions shall include the following: 

a. Criteria and methodology for stopping work and for 
lifting Stop Work Orders.  

b. Ixact definition of work being stopped; and 

c. Authorities and responsibilities.  

The T&MSS Qk organization has the authority to issue a Stop Work 
Order to line management.
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2.0 QUALITY ASSURANCE PROGRAM 

The T&MSS organization has developed this document as its description 

:f the quality assurance program that it shall implement. The T&MSS 

quality assurance program consists of the T&MSS QAPD and related 

procedures and instructions and complies with the OCRWM QAPD req.ui.re

ments that are applicable to the T&MSS participant activities for the 

Yucca Mountain Project.  

2.1 Scope 

The scope of activities that constitute the T&MSS QA program in

cludes Regional Studies, Transportation Studies, Information 

System Programs, Site Characterization Activities as requested 

by DOE, Procurement, Records Management, Document Control, and 

Environmental Compliance Management. Exhibit 1 of this section 

depicts the document hierarchy which sets forth requirements and 

guidance that the T&MSS QA Program must incorporate, as appropri

ate, to its scope of work. The T&MSS QA Program is implemented 

by line organization staff, management, and the quality assurance 
staff.  

2.2 T&MSS QA Program 

2.2.1 QA Requirements 

The quality assurance requirements for the T&MSS QA program 

are identified in the OCRWM QARD and its Appendix A, Ampli

fications of Quality Assurance Program Requirements for the 

Mined Geologic Disposal System (MGDS). Attachment A to 

this document lists the requirements documents upon which 
this program is based. When upper tier requirements, iden

tified in the OCRWM QARD, are revised or changed, the T&MSS 

QAPD shall be revised to incorporate these changes within 
20 working days and submitted to the Project Office for 
approval.  

2.2.2 QA Program Planning 

Quality Assurance program planning shall consider, as a 
minimum, the following elements: 

a. Definition of activities.  

b. Selective application of appropriate quality assurance 
program requirements and procedural controls (that is, 
a graded approach) to items and activities.

REV. NO. EFFECTIVE DATE SECTION TWLE PAGE NO.  
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c. Assignment of responsibilities for quality assurance 
program control and verification activities.  

d. Identification cf the specific scientific or technical 
infcrmation to be collected, analyzed, or used.  

e. Identification of applicable technical and quality 
assurance program management control and verifi:a-:cn 
activities.  

f. Identification of required quality assurance recor.s.  

2.2.3 YMP APQs 

The quality-related YMP Administrative Procedures (APQs) 
provide the implementing interface controls utilized between 
the Project Office and the T&MSS participant organization 
activities. T&MSS procedures and instructions shall address 
the YMP APQs as necessary to implement its QA program. The 
applicability of APQs to T&MSS participant activities are 
identified in Attachment 3 to this document.  

2.2.4 T&MSS QAPD 

The T&MSS QAPD describes the provisions established by T&MSS 
to implement the applicable requirements of the OCRWM QARZ, 
the T&MSS organizational responsibilities and authorities 
for achieving and verifying quality, the interfaces between 
T&MSS and the Project Office, and the overall QA program.  
Provisions are described in the T&MSS QAPD to meet each 
section of the OCRWM QARD. The T&MSS QAPD is reviewed by 
appropriate T&MSS management, reviewed and approved by the 
T&MSS Project Manager and T&MSS QA Manager, and submitted 
to the Project Office for approval.  

2.2.5 QA Program Requirements Matrices 

The T&MSS QA Department maintains QA Program Requirements 
Matrices that describe how T&MSS implements the NRC Review 
Plan, OCRWM QARD, ASME NQA-I 1989, and this QAPD. The 
Matrices link the requirement to implementing procedures 
or instructions.
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2.2.6 T&MSS implementing Procedures and Instructions 

The T&MSS implementing procedures and instructions delineate 
the specific administrative and quality assurance controls 
used to implement the QA requirements. The three categories 
cf implementing procedures are as follows: 

A. Standard Practice Procedures (SP) - Procedures that 
assign responsibilities for action to personnel from 
more than one APM/Department Manager with the purpose 
being to tie together the activities into one flow 
relative to an activity or task. SPs are reviewed and 
approved by the T&MSS Project Manager and QA Manager.  

B. Organizational Procedures (OPs) - Applies to activities 
and work associated with a requirement or responsibility 
contained within an organizational entity such as an 
Assistant Project Manager organization (can be used for 
Department/Divisions within an APH). OPs are reviewed 
and approved by the appropriate APM and QA Manager.  

C. Work Instructions (WIs) - Implementing procedures that 
detail all essential work steps for the worker associ
ated with a task or function. These procedures typi
cally include step-by-step work instructions that may 
or may not require performer sign-off as each step is 
completed. WIs are reviewed and approved by the appro
priate APM and QA Manager.  

As required, T&MSS shall implement YMP Project Office Site 
Characterization Project Office procedures as part of its QA 
program. Attachment B identifies the applicability of qua
lity related Project Administrative Procedures (APQs). When 
directed by DOE its contractors/suppliers may perform their 
work scope in accordance with T&MSS approved instructions, 
procedures, plans, or drawings.  

2.2.7 Delegated Work 

The delegation of work activities through consultants, sub
contractors, etc. is controlled by provisions contained in 
procurement documents. The T&MSS QA organization reviews 
and approves subcontractor QA program description documents.
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2.2.8 Quality Assurance Program Controls 

Quality assurance controls are applied to items and acti
vities affecting quality under suitably controlled condi
tions that are performed by the T&MSS organization. The 
T&MSS QA program invokes controls over activities through 
procedures and instructions, internal audits and surveil
lances of the QA program by an independent QA staff, 
external audits and surveys of T&MSS suppliers of items 
and services, document reviews and management assessments.  
The extent of QA controls is determined by the line staff 
in combination with the QA staff and is dependent upon 
the specific activity, its complexity, and its importance 
to safety or waste isolation as defined in 10CFR, Pact 60.2.  
Controlled conditions include the use of appropriate equip
ment; suitable environmental conditions for accomplishing 
the activity, such as adequate cleanness; and assurance that 
all prerequisites for the given activity have been satisfied 

SHALL, SHOULD, and MWX have unique meanings as used in the 
QAPD and implementing procedures: 

A. SHALL denotes an action required by a T&MSS cemmitment, 
by regulations, orders, or directive of T&MSS manage
ment. In playscript format, SHALL is implied when no 
specific verb (should or may) is used.  

B. SHOULD denotes an action to be ccopleted unless there is 
(ace) good reason(s) not to comply. Treated the same as 
SHALL by T&MSS personnel, but not subject to compliance 
auditing by NRC.  

C. MAX denotes an action which is ccopleted at the discre
tion of the person implementing the procedure.  

2.2.9 Readiness Reviews 

T&MSS management perforns readiness reviews as deemed 
appropriate. Readiness reviews are used to ensure that 
specified prerequisites and programatic requirements of 
major scheduled/planned activities have been satisfied 
prior to starting that activity.
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2.2.10 Determination of Importance and Graded QA for Items and 
Activities 

The determination of importance of items and activities and 
the application of the "graded' approach to QA shall be c.n
sistent with the OCRWM QARD and Project Office procedures.  
T&MSS shall utilize Project Office procedures or develco 
T&MSS procedures as appropriate to identify items and a--.
vities important to radiological safety and waste isol.at-:n 
in accordance with NUREG 1318. These procedures shall 
enable T&MSS to identify controls for each item and acti
vity; identify provisions for the identification of the 
required QA records related to these activities; and iden
tify QA program management controls.  

It is important to recognize that the implementation of the 
graded approach covers the totality of the project items 
and activities as covered by the Project Work Breakdown 
Structure (PWBS), i.e., the graded approach is not limited 
to those items and activities which are subject to the 
regulatory requirements of 10CFR60 Subpart G. In addition, 
it is a requirement that no work may be initiated on an 
item or activity until a grading report covering same has 
been approved in accordance with the NUREG 1318 approach 
adopted by OCRWM.  

2.2.11 "Qualified" Data 

The T&MSS QA program provides for the acceptance of data 
or data interpretations for use in licensing activities 
that were not generated under the controls of the YMP 
Quality Assurance program. Once accepted, these data are 
classified as *qualified* for licensing purposes. Speci
fic methods for acceptance of these data shall be described 
in T&MSS procedures and/or Project Office procedures con
sistent with the requirements of NUREG 1298.  

2.2.12 Personnel Selection, Indoctrination and Training 

T&MSS personnel assigned to perform activities that affect 
quality shall receive appropriate indoctrination or training 
prior to performing work. They shall be instructed as to 
the purpose, scope, and implementation of quality related 
manuals, instructions and procedures. T&MSS procedures 
shall address the requirements for personnel selection, 
performance of indoctrination, training, and qualification 
activities.
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An individual's manager is responsible for assuring that 
he(she) is trained and qualified. T&MSS management 
establishes job descriptions for each job position in the 
T&MSS scope of work. The extent and need of training for 
T&MSS personnel is based on an evaluaticn of the scope, 
complexity, and nature of the job position and associated 
activity and on the education, experience and proficiency 
of the person. The T&MSS Resource Management staff verifies 
the education and work experience of T&MSS personnel. DOE 
contracted support organizations working under the T&MSS UA 
Program shall verify the education and work experience cf 
their personnel. Methodology and documentation shall be 
consistent with T&MSS QA Program Provisions.  

Personnel selected for T&MSS quality affecting positions 
shall have the education, experience, and training commen
surate with the functions associated with the job position 
description. Initial qualification shall be documented.  
Proficiency shall be maintained. Responsible managers 
shall evaluate and assess the need for additional indoc
trination and training, as applicable, as assignments, 
position and procedures change. Retraining needs are 
determined by an annual evaluation. I 
Verification personnel such as lead auditors and inspectors 
shall be certified and qualified in the principles, tech
niques, and requirements of the verification activity being 
performed (e.g., Audits, Inspections) in accordance with 
approved procedures and instructions which reflect the 
requirements established in the OCRWM QARD and ASME NQA-l.  
Qualification and certification records for these personnel 
shall be maintained.  

Classroom training shall be performed in accordance with 
documented and approved lesson plans. Other forms of 
training include group instructions, on the job training, 
and procedural reading assignments.  

Personnel shall receive annual proficiency evaluations which 
shall be documented and discussed with the person evaluated.  
The evaluations shall consider retraining needs.
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Records associated with indoctrination and training shall 
reflect attendance sheets, objective and content cf the 
program material presented, and date(s) of attendance as 
applicable.  

:ýndoctrination and training are evaluated through the audit, 
surveillance, and trend programs.  

2.2.13 Management Assessments 

T&MSS shall have management assessments of the T&MSS CA 
program conducted at least annually. The assessment shall 
be performed by management above or outside the T&MSS QA 
organization by, or at the direction of, the T&MSS Project 
Manager. The management assessment shall determine the 
effectiveness of the system and management controls that 
are established to achieve and assure quality, and the 
adequacy of resources and personnel provided to the QA 
program. These evaluations are performed, documented, and 
reported to upper management. Any conditions adverse to 
quality identified in these assessments shall be documented, 
tracked, and corrected.  

Management of other organizations participating in the 
T&MSS QA program shall regularly review the status and 
adequacy of that part of the QA program which they are 
executing.  

2.2.14 Management Information Reporting and Tracking 

Communication and information systems shall be established 
to ensure timely reporting, dissemination, and tracking of 
quality assurance management information such as the status 
of QA program implementation, status of resolutions of 
significant conditions adverse to quality, and si.maries of 
management overview results.. This information may be found 
in meeting minutes, audits and surveillances reports, 
trending reports, and other documents. It shall be furnished 
to T&MSS upper management and to the Project Office on at 
least a quarterly basis.  
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3.0 DESIGK CO•NTIL 

Design activities shall be accomplished in accordance with written 

procedures. Those procedures shall describe the process by which the 

specification of technical requirements are planned, controlled, and 
implemented. Design inputs, interfaces, outputs, reviews, :hanges, and 
deficiencies shall be controlled by approved procedures.  

3.1 Engineered Structures, Systems and Coonents.  

3.1.1 Design Input 

Applicable design inputs, such as design bases, performance 
requirements, regulatory requir nts, codes, and standards, 
shall be identified and documented, and their selection reviewed 
and approved by the responsible design organization. The design 

input shall be specified and approved on a timely basis and to 

the level of detail necessary to poemit the design activity to 

be carried out in a correct manner and to provide a consistent 
basis for making design decisions, accomplishing design verify
cation measures, and evaluating design changes. Changes fcm 
approved design inputs, including the reason for the changes, 
shall be identified, approvedf, docmented, and controlled.  

3.1.2 Change Control 

Changes to design input doc=ents are subject to the control 
measures comnsurate with those applied to the original design 

input. Chanegs shall be approved by the same affected groups or 

organizations which reviewed and approved the original design 
docunents.  

3.1.3 Interface Control 

Design interfaces shall be identified and controlled and the 

design efforts shall be coordinated mong the participating 

organizations. Interface controls shall include the assignment 
of responsibility and the establishment of procedures among 

participating design organizations for the design input review, 

approval, release, distribution, and revision of doc=ents 
involving design interfaces.  

Design input information transmitted across interfaces shall be 

documented and controlled. Transmittals shall identify the 

status of the design input information or docimnt provided and, 

where necessary, identify incomplete items which require further 

evaluation, review, or approval. Where it is necessary to 

initially transmit design input infosation orally or by other 

informal means, the transmittal shall be confi•med promptly by a 
controlled document.
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3.1.4 Design Deficiency Control 

Deficiencies in approved design input information documents 
shall be documented and corrective action shall be taken in 
accordance with Section 16.  

3.1.5 Technical Review 

Technical reviews shall be used when documents, activities, 
material, or data require technical evaluation for applicability 
correctness, adequacy, completeness, and assurance that 
established requirements are satisfied.  

Technical reviews shall be performed when the information or 
document under review is within the state of the art and is 
based on accepted standards, criteria, principles, and 
practices.  

Technical reviews shall be performed by individuals with 
sufficient technical knowledge of the area under review and 
the results of the review documented.  

3.1.6 Peer Review 

Peer review shall be employed when necessary to provide adequate 
confidence in the work under review where the work is a design, 
a plan, a test procedure, a research report, a material choice, 
or other item requiring expert judgment to assess the adequacy 
of work.  

Procedures for peer reviews shall address the requirements of 

NURZG-1297.  

3.1.7 Documentation and Records 

Design input documentation and records which provide evidence 
that the design input processes were perfozed in accordance 
with Q& requizemants shall be collected, stored, and maintained 
in accordance with documented procedures.  

3.2 Computer Software 

The program description for computer software controls is defined 
in Section 19 of this document.  

3.3 Scientific Investigations 

The program description for Scientific Investigations is defined in 
Section 20.  Vr
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4.0 PROCUP0M DOCI TM C=W•L 

The procuremnt of items and services by the T&NSS organization 
shall be accomplished in accordance with approved procedures. The".  
procedures shall describe the process by which procurement planning 
is accomplished, and the process by, which procurment docuents an 
prepared, reviewed and approved, revised and controlled. The follow
ing criteria shall be applied to all tiers of procuremnt as 
applicable and shall be set forth in the procurement docutnts.  

4.1 TWKSS shall have a statemant of the scope of work or services 
. to be performed by the supplier.  

4.2 Technical requirements as well as codes, standards, reference 
drawings, and specifications as applicable shall be specified.  

4.3 Supplier QA programs shall be reviewed and approved by the TWMSS 
Qk organization for quality-related purchases. To the extent 
necessary subcontractors quality programs shall be acceptable 
based on the scope, complexity, and importance to radiological 
safety or waste isolation of the item or service being procured.  
TWMSS may authorize some or all supplier activities to be per
formed under T&MSS's Q, program when performance under a sup
plier's quality assurance program would be impractical. Katerial, 
items, and services shall be purchased from approved procurement I 
sources.  

K. 4.4 Right of access shall be established by the procurement docuents 
at each tier to assure that T&NSS can inspect, surveil, or audit 
the supplier facilities and records as necessary.  

4.5 Requirements shall be established which identify the specific 
documentation to be furnished by the supplier (Certificates of 
Conformance, Calibration Certificates, etc.).  

4.6 The quality assurance requirements for Ltm and services shall 

be provided.  

4.7 Requirements for control of nonconformances shall be established.  

4.8 Controls shall be established for the evaluation, ident•fi
cation, and requiremnts for spare and replacant parts.  

4.9 kcceptance criteria shall be identified for procured items and 
services apd complLance with such criteria shall be verified by 
an approved acceptance, LnspeftLon, and verification prograa.
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4.10 Reviews of procurement documents shall be performed by the 
technical organization procuring the item/services and a.SS Qga 
as a sini=-. Persons performing these reviews shall have 
access to pertinent information and an adequate understanding 
of the requirements and intent of the procurement documents.  
QA reviews shall assure that documnts are prepared in 
accordance with procedures; that these documents reflect 
adequate and appropriate quality assurance requirments; and, 
include applicable regulatory, design basis, and related 
technical information, and that these requirements are 
correctly stated.  

4.11 Changes to procurement documents shall be controlled in the same 
manner as the preparation and issuance of the original documents.
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5.0 INSTRUCTIONS, PROCEDURES, PLANS, OR DRAWINGS 

All quality affecting work performed under the T&MSS quality program 
shall be implemented through approved procedures, instructions, plans, 
or drawings that are appropriate to the work or activity. These 
ins::u:tinr.s, procedures, plans, and drawings shall be consistent 
with the quality requirements of the documents identified in 
Attachment A and this QAPD. Compliance with approved instructions, 
procedures, plans, and drawings by T&MSS personnel is required.  

Instructicns, procedures, plans, or drawings, as applicable, shall 
include or reference appropriate quantitative or qualitative acceptance 
criteria as required for determining that described activities have 
been satisfactorily accomplished, and have been reviewed and approved 
by T&MSS QA.  

5.1 Preparation, Distribution, and Control 

5.1.1 Instructions, procedures, plans, or drawings (as applicable) 
shall be prepared by the department or organization respon
sible for implementing the activity.  

5.1.2 These documents shall be reviewed, approved, distributed, 
and controlled as described in Section 6 of this document.  

5.1.3 When scientific notebooks are used to document scientific 
investigations, the requirements of Section 20 shall prevail.  

5.2 QA Program Compliance 

T&MSS shall demonstrate through a matrix system or other means 
that each of the applicable requirement of the OCRK QARD, the NRC 
Review Plan, ASME NQA-1, and this QAPD is properly documented and 
implemented by procedures and/or instructions.  

T&MSS implements the APQs. Attachment B identifies those APQs 
directly and indirectly implemented by T&MSS and those that do 
not apply to T&MSS participant activities.  

5.3 Change Control 

All changes to instructions, procedures, plans, and drawings are 
required to be processed in accordance with approved procedures 
prior to implementation 

5.4 Implementation Verification 

T&MSS QA shall verify appropriate implementation of T&MSS instruc
tions, procedures, plans, or drawings through internal audits and 
surveillances.
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6.0 DOCU)M CONTPROL 

TAMS shall develop and implement procedures that describe the meth
odology for preparing, reviewing, approving, revising, issuing and 
tracking quality related program documents in a controlled manner.  

The documents controlled include those generated for applicability 
to all project participants, to the Project Office only, to T&MS as 
a participant only, to other Project Office contractors, or others.  
Documents to be controlled may be submitted to T&MS for issuance by 
the Project Office, by other participants, or by the Department of 
Energy/Office of Civilian R~adioactive Waste Management for 
sub-distribution.  

6.1 Document Preparation, Review, Approval, and Revision 

Preparation of documents for quality related activities shall 
include as a minimum the following requirements: 

A. Identification of the individuals or organizations 
responsible for the preparation, review, approval, revision, 
and release of the document.  

B. Independent review of documents by qualified personnel, who 
were not materially responsible for the content of the docu
ment, for technical adequacy, completeness, correctness, and 
inclusion of appropriate quality requirements prior to 
approval and issuance.  

C. Access by the reviewer to pertinent background information 
or data to assure a coplete review.  

D. Documented resolution of review ccements for those comments 
considered mandatory by the reviewer prior to approval and 
issuance of the document.  

Z. An effective date shall be identified.  

r. TGMSS 9% shall provide appropriate reviews and concurrences 
of all T&WS quality related documents including revisions.  
Approvals shall be described in procedures appropriate 
to the work or activity.  

6.2 Issuance and Distribution 

Document issuance and distribution shall be controlled to assure 
that correct, applicable, and current documents are available to 
personnel perfoning activities at work locations. Control shall 
either be through the Document Control Center at TGMSS, the Docu
ment Control Center at the Yucca Mountain Site Office (Y14O) or 
through established procedural controls. T&MS Document Control

REV. NO. EFFECTIVE DATE SECTION TITLE PAGE 
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shall perform the controlled document distribution, tracking, and 
maintenance functions for the Project Office. Documents such as 
Nonconformance Reports, Quality Finding Reports, Audit and 
Surveillance Reports, and Inspection Reports shall be controlled 
through their respective governing procedures.  

6.2.1 Controls for issuing quality related documents include: 

A. Identifying and marking of documents including documents 
that are released as drafts prior to the completion of 
the approval process. Any document that is released 
before approval shall be uniquely identified, controlled, 
authorized for release, and shall reflect the basis for 
release. The unverified (approved) portions of the doc
ument shall be identified and the use of the document 
shall be prescribed. Quality affecting work shall only 
be accomplished using approved documents.  

B. Maintaining document distribution lists.  

C. Marking, removal, or destruction of obsolete or 
superseded documents.  

D. Maintaining of an index of the revision status for 
documents.  

1. Assigning responsibility for document release.  

6.2.2 Implementing procedures or instructions shall define the 
criteria for identifying documents that are to be controlled 
Documents such as instructions, procedures, plans, drawings, 
etc. which have been identified as "CONTROL.D" shall be 
subnitted to the T&M3S Document Control Center. The follow
ing provisions describe additional controls to 6.2.1 for 
these documents: 

A. Use of a receipt acknowledgment system for controlled 

documents.  

B. Maintaining a master list of controlled documents.  

C. Personnel using CONTROLLZD" documents are 
responsible for acknowledging document receipt, using 
only the latest revision, and marking, returning, or 
destroying obsolete or superseded documents.  

6.3 Change Control 

All changes to documents except for 'minor* changes shall be 
reviewed and approved by the same organization that approved the 
original, unless another organization is specified by the Project 
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manager. M•inor changes such as inconsequential editorial changes 
do not require such a review and approval. T&XSS procedures shall 
identify the responsibility for authorizing, reviewing, and 
approving such changes.  

An evaluation of changes to study plans and engineering design 
docuients, if applicable, shall be conducted to determine any 
potential impact on the waste isolation capability of the sitet 
or interference with other site characterization activities. Any 
impact on previous work shall be detemmined and evaluated, as 
required.
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7.0 CONTROL OF PURCHASED ITEMS AND SERVICES 

Procedures describing the procurement process shall be developed to 
ensure that delivered items and services and computer software comply 
with purchasing documents and quality assurance requirements. The T&MS 
procedures and instructions shall comply with the fo~iowing provisicns: 

7.1 Procurement Planning 

T&MSS shall plan its procurement activities as early as 
practical to assure interface compatibility and a uniform 
approach to the procurement process. Procurement of items and 
services shall not be initiated until these requirements are 
satisfied. Procurement planning shall provide for the following 
as applicable: 

A. procurement document preparation, review, and change control; 

B. selection of procurement sources; 

C. bid evaluation and award; 

D. identification of minimum specifications; 

E. T&MSS audits or surveillances of suppliers including the 
establishment of witness or hold points as necessary; 

F. control of nonconformances; 

G. corrective action; 

K. acceptance of item or service; and 

I. quality assurance records.  

7.2 Supplier Selection 

T&MSS Qh is responsible for the evaluation and determination 

of acceptability of suppliers based on input from the technical 

personnel procuring items/services and on the capability of the 

supplier to furnish the required items or service in accordance 

with procurement document requirements. Acceptable suppliers 

shall be listed on a Qualified Suppliers List (QSL), maintained 

and controlled in accordance with T&MSS procedures. Measures for 

evaluation and selection of suppliers shall include one or more 
of the following:
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7.2.1 Documented evaluation of the supplier's history of 
providing an identical or similar product that performs 
satisfactorily in actual use.  

7.2.2 Review of the supplier's current QA records supported wy 
documented qualitative and quantitative information that 
can be objectively evaluated.  

7.2.3 An evaluation by T&MSS QA and technical staff of the sun
plier's facilities, personnel, implementation cf thei- ZA 
program or the ability of the supplier to use the T&MSS 
QA program, as applicable, to ensure the adequacy of the 
supplier's technical and quality capability.  

7.3 Bid/Proposal Evaluations 

The procuring and technical organizations and QA participate in 
evaluating bids and proposals for conformance to procurement, 
technical, and quality assurance requirements.  

7.4 Supplier Performance Evaluation 

7.4.1 As required, T&MSS shall establish interface measures with 
the supplier to ensure that the performance evaluation 
methods are appropriate, adequate, and understood. These 
methods include: 

A. requiring the supplier to identify planning techniques 
and processes, 

B. reviewing supplier generated documents relative to the 
procurement activity, 

C. providing change control criteria in procurement 
documents, 

D. documenting information exchange between the supplier 
and T&MSS, and 

E. establishing the extent of source surveillance and 

inspection activities necessary.  

7.4.2 Verification of Supplier Performance 

The extent of verification of supplier performance by 
T&MSS is dependent on the relative importance, complexity, 
and quantity of the item or services procured. Evaluation 
of established performance objectives, review of records,
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audits, surveillances, and inspections are methods by 
which verification of suppliers performance may be 
accomplished. The purchaser's verification activities 
shall not relieve the supplier of his responsibilities 
for verification of quality achievement.  

7.4.3 When a supplier has an established QA program, T&YSS QA 
shall evaluate it to determine program adequacy prior to 
the supplier being qualified.  

7.5 All technical and quality changes to procurement documents for 
items or services shall be initiated by a purchase requisition 
change notice and evaluated and processed in the same manner and 
with the same criteria as the original procurement documents.  

7.6 Acceptance of Items 

T&JMSS procedures shall establish criteria for accepting an item 
being furnished by a supplier. Supplier certificates of con
formance, source verification, receiving inspection, or post 
installation testing, or combinations of these methods are 
suitable means of acceptance.  

7.6.1 Receiving Inspection 

Receiving inspection shall be performed by T&MSS personnel 
to verify conformance of supplied items to specified 
requirements per approved procedures. These inspection 
personnel shall be independent of the organization for 
which the item was procured, and assure problems are 
resolved prior to further use, processing, or delivery of 
an item. If these personnel are not part of the formal QA 
organization then this inspection activity shall be over
viewed by the T&MSS QA organization. Inspection personnel 
shall be trained and qualified.  

7.6.2 Post Installation Testing 

When T&MSS elects to use post installation testing, test 
requirements, and acceptance criteria shall be established.  
Verification of the test performance, acceptance criteria, 
and results shall be documented.
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7.6.3 Certificates of Conformance 

Certificates of conformance shall be traceable to items by 
purchase order number, part. number, serial number, or some 
other approved method. Certificates of conformance for 
4tems, services and software shall be periodically evalua
ed by audits, independent inspections or tests to assure 
they are valid and the results documented.  

7.7 Acceptance of Services 

When procuring services only, the services shall be accepted by 
one or more of the following methods: 

i. Results of audits or surveillances, as appropriate, of the 
service provided.  

2. Technical verification of data produced.  

3. Review of objective evidence for conformance to the pro
curement document requirements.  

4. Evaluation of suppliers certificates of conformance for 
services to ensure validity and documentation of results.  

7.8 Control of Supplier Nonconformances 

Nonconformances identified by T&MSS shall be identified and 
processed in accordance with Section 15 of this QAPD and 
approved T&MSS procedures. Where suppliers have a QA program, 
deficiencies identified in-process or at the supplier facility 
shall be identified per their program. Interfaces shall be 
established that ensure that supplier generated Nonconformance 
Reports with a *use-as-is' or *repair* recormandation for 
disposition are provided to TOMSS for approval.  

7.9 Ccmercial Grade Items 

Where T&MSS quality related activities require or provide for 
the use of ccnercial-grade items (as defined in this QAPD), 
then the following provisions are an acceptable alternative to 
the other requirements of this section. T&MSS procedures and 
instructions shall provide the detail for implementation of 
these requirements.
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7.9.1 For an item to be considered a con•ercial-grade item, it 
must be described in the supplier or manufacturer's 
catalogue. This published product description shall be 
referenced in T&MSS procurement documents.  

7.9.2 Procurement documents shall identify the use of c•-mmer
cial-grade items. The T&MSS depart.ment requiring 
commercial-grade items for its defined work act.vi:y shall 

determine if an alternate comercial-grade item can be 

used based on its intended function and application.  

7.9.3 Source evaluation and selection requirements for 
comercial-grade items are applicable (see para. 7.2) 
as determined by T&MSS QA and the T&MSS procuring 
organization based on the complexity of the item and 
importance to safety or waste isolation.  

7.9.4 Conmnercial-grade software used to support quality affect
ing activities shall be acquired and controlled according 
to the requirements of the T&MSS Software QA Plan (SQAP).  

7.9.5 After receipt of a commercial-grade item, it shall be 
determined that: 

A. the item is not damaged; 

B. the item received was the item ordered; 

C. inspection, testing, or both are performed to ensure 
conformance to the manufacturer's published description; 
and 

D. documentation, as applicable to the item, was received 

and is acceptable.  

7.10 Control of Supplier Generated Documents 

T&MSS procedures and instructions shall ensure that controls for 

documents that are provided by the supplier and furnished in 

accordance with procurement requirements include provisions for 
receipt, review, and evaluation. These documents include but 
are not limited to drawings, specifications, designs, and QA 
program plans.
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7.11 QA Records 

All procurement documentation required to demonstrate quality, 
including supplier generated documents, surveillance reports, 
receiving inspection reports, purchase orders/requisitions, and 
:hange requests associated with procuring items or servi:es, 
evaluating and approving suppliers, or receiving and evaluatng 
.:ems and services are QA records. They shall be processed and 
controlled in accordance with Section 17 of this QAPD.
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8.0 IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES, AND DATA 

T&MSS procedures and instructions shall describe the methods for 

ensuring that only correct and accepted items, samples, and data are 

utilized. Identification shall be traceable to the appropriate docu

mentation such as drawings, specifications, purchase orders, technical 

:epcr=s, drilling locations, and logs (including well bore and depth), 

test records, installation and use records, inspections documents, 

and ncnconfo-mance reports. Control of software is identified in 
Section 19.  

8.1 Samples 

The T&MOW procedures and instructions for the identification 

and control of samples shall be generated by the organization 

responsible for the activity and shall ensure that the follow
ing provisions are met.  

A. Samples shall be identified and controlled in a manner con

sistent with their use.  

B. Interfaces with the Sample Management Facility and other 
organizations shall be established to define responsibilities 
for the collection, identification, handling, storage, trans

portation, traceability, testing, and disposition of samples.  
Records generated from these activities shall be identified.  

C. TOSS shall either physically identify samples or identify 
samples on records traceable to the sample. Traceability of 

samples from acquisition to final disposition is required, 
including traceability to appropriate docmnentation.  

D. Controls shall be established to preclude the mixing of sam
ples or the contamination of samples. Verification of identi

fication of samples shall be performed prior to the transfer 
or release by TWMSS or the receipt from other organizations.  
Samples whose identification or integrity cannot be verified 
shall not be used in quality related or quality affecting 
activities.  

8.2 Data 

T&MSS procedures shall establish measures ensuring that data 

resulting from T&MSS activities are properly identified and 

traceable to the source from which it was generated. This 

identification and traceability shall be maintained through 

final disposition. Unacceptable data shall be controlled to 

prevent inadvertent use; its disposition shall be justified 

and documented.
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Data gathered under a QA program that does not meet the require
ments of the OCR'M QARD shall be qualified per the requirements 
of Section 2.2.9 of this QAPD and NUREG 1298.  

8.3 items 

Z:ts shall be controlled as follows: 

A. Materials, parts, components, and equipment shall be identi
fied either by physical markings or by records t:aceable to 
the items at all times during the life of the item.  

B. Marking materials and methods shall be applied using materials 
and methods which provide a clear and legible identification 
and do not detrimentally affect the function or service life 
of the item marked.  

C. Marking or identifi:ation requirements shall be identified 
in procurement documents or specifications as necessary.  

D. identification of items shall be verified and documented as 
appropriate prior to use or release.  

E. Items having limited calendar or operating life or cycle shall 
be identified and controlled to preclude inadvertent use of 
items whose shelf life or operating life has expired.  

F. The provisions for control of item identification shall be 
consistent with the planned duration and conditions of 
storage 

G. Plans, Procedures, or Instructions shall identify items 
necessary to support scientific investigations.
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9.0 CONTROL OF PROCESSES 

This section is not applicable to the T&MSS scope of work.  

The OCRWM QARD requirements for special processes apply to 
enaineered items and do not apply to scientific investigation 
activi-.ies. The T&MSS scope of work does not include special 
processes of engineered items.
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10.0 INSPECTION 

Inspection criteria apply only to engineered items and not to scien
tific investigation activities. As such, inspection for T&MSS 
a:civities is limited to *receiving and source inspectionu as 
desc.ibed in Sections 7.6 and 7.6.1 of this QAPD. Procedures 
desc.ibing these activities and which provide criteria for determining 
where inspections are to be performed shall be developed and 
Lmplemented.  

10.1 Inspection Planning 

Inspection planning shall provide for: 

a. Criteria for determining when inspections or each work 
operation are to be conducted, 

b. Identification of required procedures, drawings, and 
specifications including revisions, and 

c. Specification of necessary measuring and test equipment, 
including accuracy requirements.  

10.2 inspection Procedures, Instructions, or Checklists 

T&MSS procedures and instructions or checklists developed for 
receiving or source inspection activities shall incorporate the 
requirements of ASME NQA-I Basic Requirement 10 and Supplement 
10S-I as applicable, and shall provide for the following: 

a. Identification of characteristics and activities to be 

inspected, 

b. A description of the method of inspection.  

c. Identification of the individuals or groups responsible for 
performing the inspection operation, 

d. Acceptance and rejection criteria, 

e. Identification of required procedures, drawings, and 
specifications and revisions, 

f. Recording inspector or data recorder and the results of the 
inspection operation, and 
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g. Specifying necessary measuring and test equipment including 
accuracy requirements.  

Procedures shall identify, if deemed appropriate by QA, mandatory 
inspection hold points beyond which work may not proceed until 
ý..nspected by a designated inspector.  
Both inspection and process monitoring shall be provided when 

control is inadequate without both.  

10.3 Inspection Personnel 

Individuals performing inspections are members of the T&MSS QA 
organization or are qualified individual independent of the 
organizational unit responsible for the activity being inspected.  
In either case, inspectors shall be certified under the provi
sions of ASME NQA-1, Supplement 2S-1 by the T&MSS QA manager as 
being qualified to perform specific inspections. Such qualifica
tions/certifications shall be documented and kept current.  

10.4 Inspection Results 

".nspection results are docuented and evaluated, and their accep
tance determined by the T&MSS QA organization.  

10.5 Inspection Records 

In addition to NQA-I requirements, inspection records generated 
from controlling procedures and instructions shall contain the 
following, when applicable.  

a. Identification of the item inspected and the inspection 
procedure used, 

b. A description of the type of observation (characteristics 
inspeGted), 

c. Inspection criteria or reference documents used to determine 
acceptance, and evidence as to the acceptability of 
inspection results with signature and organization, 

d. Measuring and test equipment used during the inspection, 

e. Any special expertise used, 

f. The date and results of the inspection, 

g. Inspection identification, and 

h. Action taken to resolve any discrepancies noted.
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11.0 TEST CarTn= 

Test Control for TOMS activities shall be limited to equipment and 
instmiants that apply to engineered items only. Scientific investiga
tion activities are controlled under the provisions of Section 20.  
Instructions and procedures shall be developed to ensure that equip
ment and instrumnts procured by TOMS shall pefozm satisfactorily 
in service as deterined by testing and that the items contom to 
specified requiremnts. These procedures and instructions for tests 
shall establish controls as described in the OC J QM.  

11.1 Tests shall include prototype qualification tests as 
necessary.  

11.2 Test procedures shall provide for the following, as appropriate: 

A. test objectives, methods, and characteristics.  

B. criteria for determining when a test is required.  

C. mandatory inspection hold points (witness points, as required).  

D. test requirements and acceptance limits.  

I. trained and qualified personnel.  

r. instructions for perfoming the test.  

G. test prerequisites shall consider the following as 
applicable; calibrated instrmentation, appropriate equipment, 
condition of test equipment, item to be tested, suitable 
enviintal conditions, and provisions for data acquisition 
and storage.  

a. acceptance and rejection criteria, including required levels 
of precision and accuracy.  

1. recording of test data and results and evaluation of data 
to insure that test requirements have been satisfied 

J. test records that include description of itea tested, date of 
test, identification of tester or data recorder, type of obser
vation, results and acceptability, action taken and in connec
tion with any deviations noted, identification of person 
evaluating test results.  

K. r*eired tests shall be controlled in accordance with approved 
procedures.

REV. NO. OECTIV DATE sE-Nrni.• PAGE WO.  
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L. identify potential sources of uncertainty and error and that N 

parl.tel s affected by potential sources of uncertainty shall 
be identified and controlled.  

X. provisions for assuring that test prerequisites have boen met.  

11.3 In lieu of test procedures, TAWS may utilize appropriate 
sections of American Society for Testing and Matecials (ASTI) 
documents, supplier manuals, drawings, and other such 

documents where adequate instructions exist to assure the 
required quality of work.

N-OA-093
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12.0 CCUTWL W1 X•WJ.ST.RXG AM TEST ZQUIPqT 

TaMIS procedures shall describe the methods by which tools, gauges, 

instr•• nts, and other measuring and test equipment (MT) used for 

quality related activities are controlled, calibrated, recalled, 
and adjusted at specific intervals to maintain accuracy within 

established limits. Devices such as rulers, tape measures, levels, 

watches where nozmal comercial practices provide adequate accuracy 

do not fall within the scope of this section. TGMS$ procedures shall 

be provided for calibration (techniques and frequency), maintenance, 

and control of measuring and test equipmnt. The TAMS M&TE program 

shall be consistant with 0CRX( QM requirements.  

12.1 &TZ P rogram 

The TAWS procedure shall specify and establish a MATZ custodian, 

and responsibility of iplementing personnel, recall syitem, a 

master log of MITE including calibration due dates, methods to 

identify where VITE is used, and a history file for each MATZ used 

by TOMSS.  

The TIM$S QL orgwn~zation shall onitor the ilementation of 

the mTE program through audits and surveillances.  

12.2 Calibration Systems 

in addition to the requir•m•nts described in Para. 12.1 the MATE 

program established by TAWS shall provide for the following: 

A. Use of calibration standards traceable to nationally recog

nized standards or reviewing and documenting the basis for 

calibration when no standard exists.  

a. Unless limited by state of the art, cal ation standard 

shall have accuracy greater than the equiaint being calibra
ted. Calibration standards with the sm accuracy may be used 

if they can be shown to be adequate for the requirements, and 

the basis for acceptance is doctenited by managemnt. The 
.anagmwnt authorized to pertom this function shall be 

identified.  

c. Application requirments shall determine selection of MATZ.  

D. Identification of calibration status by tagging or other 

appropriate ansu.

REV. NO. jEPFEMTE DATE jIECTI iTTE IPAGE NO.  
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I. Repairing or replacing damaged eqtLipent or equipnt consis
tently out of calibration.  

r. x&TI shall be calibrated at specified intervals based on 
the intended use, type of eqh•ipment, degree of usage, etc., 
and when accuracy is suspect.  

G. Devices out of calibration shall be identified and not 
used. When HIT& is found to be out of calibration, evaluations 
shall be made and docmnated to dete•ine the validity and 
acceptability of measuremnts pezformed since the last 
calibration. Inspections or tests axe repeated as necessary on 
itms dateine4d to be suspect.  

3. Calibration records shall identify the procedure and 
revision used to perfo= the calibration.  

1. Nonconfomances resulting from defective 1&TZ or 
re-evaluations resulting in erroneous data shall be 
processed in accordance with Sections 15 or 16 as 
appropriate.

REV. NO. EFFECTNI DATE ECTIEON TTE PAGE NO.  
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13.0 HANDLING, STORAGE, AND SHIPPING 

13.1 ENGINEERED ITEMS 

T&MSS procedures shall describe the methods for handling, storage 

cleaning, packaging, shipping and preservation of items to 
prevent loss or damage and to minimize deterioration. Such 

methods shall be in accordance with design and procurement 

requirements and Manufacturer's recomendations. T&MSS ýA sha2.  

monitor implementation of the procedures and instructions thr:ugh 

audits and surveillances. QA shall also perform technical 
document reviews as necessary for special equipment and/or 
equipment requiring protective environments. These procedures 
and instructions shall provide for the following criteria: 

13.1.1 Implementation by suitably trained personnel. Operators 

of special handling and/or lifting equipment shall be 

experienced or trained in the use of that equipment.  

This experience and/or training shall be documented.  

13.1.2 Special handling tools and equipment shall be inspected 

and tested, as necessary, to assure that equipment is 

properly maintained. Any inspection or test shall be 

documented. Use of this equipment shall be contrclled 

as necessary to assure safe and adequate handling.  

13.1.3 Procedures shall describe measures (e.g. environmental 

controls, special packaging) appropriate to the circum
stances for sensitive items. Storage provisions for any 
item shall consider the planned duration and intended use 
of the item. Its integrity shall be maintained as appro
priate.  

13.2 GEOTECHNICAL SAMPLES 

Handling, storing, and shipping requirements are applicable 
to samples collected for site characterization.  

13.2.1 Geotechnical Sample Handling and Shipping 

Samples shall be controlled during handling, storage, 
and shipment to preclude damage or loss and minimize 
deterioration. Controls shall be established for 

appropriate packaging, handling, and modes of trans
portation, with consideration being given to type of
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containers, time constraints on perishable materials 
(that is, shelf life), and any other environmental or 
safety considerations applicable to the samples.  
Measures shall be taken to avoid sample contamination 
during handling and shipment. Where multiple organi
zations are involved, appropriate procedures shal: 
describe interface and custody responsibilities.  
Sample identification shall be verified and maintained 
when samples are handled, transported, or transferred 
from one organization's responsibility to anotner.  

:3.2.2 Geotechnical Sample Storage 

Provisions shall be made to maintain sample charac
teristics, integrity, and identification while in 
storage. These provisions shall be consistent with 
the planned duration and conditions of storage and 
shall describe actions to be taken where samples 
have a maximum life expectancy while in storage.  
Storage methodology shall be developed and implemen
ted to assure that samples are maintained in pre
determined environmental conditions commensurate with 
the samples' intended purposes.  

Samples shall be controlled to preclude unintenticnal 
mixing of like samples or contamination. Provisions 
shall be made for identification and storage of 
tested samples in an area physically separated from 
untested sample materials.
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14.0 INSP&CTI•K, TEST, A=D OPE.TMING ST1TS 

&lthough the scope of this section does not include scientific 
investigations, the following activities shall comply with the pro
visions of this section: receiving inspection activities, post 

installation testing and use of anviroimental and radiological 
monitoring equipment by TIMS. Procedures and instructions @hall 

provide for identifying the status of inspection and test active
ties to ensure that required inspections and tests are performed 

and to ensure that unacceptable itms are not inadvertently 
installed, used, or operated.  

14.1 Provisions shall be made for the use of status indicators as 

appropriate (tags, markings, inspection records, etc.).  

Authority for application and removal of such status 

indicators shall be defined. TAMSS shall provide ezItples of 

these indicators in the appropriate procedures.  

14.2 Procedures shall control altering the sequence of tests, 

inspections, and other operations important to safety or waste 
isolation. Such actions shall be subj*ct to the same controls 

as the original review and approval.
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15.0 COMTML or NOh ORING ITDS 

T&KSS procedures and instructions shall describe the mthods used to 
identify and control nonconforming items (e.g., damaged, iUroperly 
installed, etc.) to prevent inadvertent use or installation.  
Replacement, adjustment, and repair of items due to routine main
tenance and operations of equipment shall be described and controlled 
through maintenance procedures and are not required to be addressed 
on nonconformance reports. Programatic or procedural deficiencies, 
software, and documntatLon discrepancies shall be identified and 
processed as described in Section 16. T&MSS procedures and 
instructions shall include the following provisions for the control 
of nonconformances: 

15.1 Identification and Control 

TSKSS personnel shall identify any nonconforming item iLnediately I 
upon detection to the organization responsible for the item or 
associated activity and to TWKSS QA. The nonconformance shall 
be documented in accordance with approved procedures requiring 
the identification of the nonconforming condition, item descrip
tion and location. The nonconforming item shall be tagged or 
segregated to prevent inadvertent use. Further use or work 
relating to this item is prohibited pending disposition of the 
nonconformance.  

15.2 Tracking 

a nonconformance control log shall be utilized to track and 
status the nonconforance.  

15.3 Conditional Releases 

Prior to disposition, a request for conditional release may be 
made contingent on four conditions: (1) the subject itm can be 
corrected at a later date without Imiring other itei or 
facilities or further damage to itself, (2) it resm accessible 
for inspection or examination, (3) its limitations for use ar 
defined and docunented, and (4) traceability and identification 
of the itm is naintained. Responsible T6SS technical and Q 
personnel mat approve this conditional release.  

15.4 Ivaluation and Disposition 

Ronconfozmances shall be documented on a report form with a 
unique identifier and submitted to the applicable £21 for 
review, evaluation, and disposition. TNSS Q& shall evaluate 
the identified condition prior to disposition and document

REV. NO. EFFECTIVE DATE SECTION TITLE PAGE NO.  
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their concurrence with the proposed disposition. The APR 
responsible for the disposition or a designee having the tech
nical expertise to evaluate the nonconformance shall provide 
a disposition of accept, use-as-is, reject, repair or rework.  
Rejected items may be returned to vendor or sc:rapped. This 
disposition shall be signed by the responsible authority.  
Instructions for carrying out the disposition shall be provided 
as necessary and technical justification provided for use-as-is 
or repair dispositions.  

15.5 Verification and Closure 

T&MSS shall verify satisfactory disposition of the nonconfor
mance and document the verification activity. Repaired or 
reworked items shall be re-examined in accordance with the ori
ginal acceptance criteria unless the disposition establishes 
alternate acceptance criteria. Upon satisfactory verification 
of nonconformance dispositions, the nonconformances shall be 
closed.  

15.6 Trending 

Nonconformances shall be trended and reviewed for significance 
per Section 16 of the QAPD and analyzed by T&MSS QA to identify 
quality trends and root causes of nonconformances. Results of 
these trend analyses shall be reported to the Project Manager 
for review and assessment.  
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16.0 CORPZCTV ACTION 

T&MSS procedures and instructions shall be implemented to assure that 
conditions adverse to quality, such as malfunctions, deficiencies, 
nonconforzmng and defective items, samples, procedures, software and 
records are premptly identified and corrected. Significant conditions 
adverse to quality as determined by criteria established in T&MSS pro
cedures require the root cause to be determined, investigative action 
to evaluate the deficiency including generic implications to the QA 
program, and corrective actions to prevent recurrence. A trend analy
sis program shall also be established to measure the achievement of 
quality. Significant conditions adverse to quality and adverse trends 
shall be identified to the TMSS Project Manager for evaluation and 
subsequent corrective action.  

16.1 Hardware or engineered items that are deficient, damaged, or 
malfunctioning shall be processed in accordance with 
nonconformance control criteria in Section 15. Programatic 
and procedural ancmalies associated with these nonconfozmances 
shall be addressed in accordance with this section of the QAPD 
as necessary, based on the nature and extent of the problem.  

16.2 Programatic, procedural, documentation, and data deficiencies 
shall be processed by T&MSS QA in accordance vith procedures 
describing the T&MSS deficiency docmant reporting system.  
These procedures shall incorporate the following provisions: 

A. Describing the deficiency in the deficiency reports such 
that the full extent, scope, and nature of the problem is 
fully defined.  

B. Providing criteria for evaluating the significance of the 
deficiency and identifying the adverse condition to the 
responsible T&NSS organization for a response.  

C. Require remedial actions to correct the identified deficiency 
and corrective action to prevent recurrence if necessary.  

D. Determination of root cause and investigative actions as 
necessary relatLve to the significance of the deficiency.  

Z. Concurrence of the proposed response from the responsible 
organization by T&MSS QX.  

r. Verification by T&MSS QI that all corrective action cazeit
ments have been satisfactorily acccoplished and that the 
corrective actions resolved the adverse conditions.  

G. Concurrence with proposed corrective action or verification 
of corrective actions shall be within prescribed time limits.
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H. Providing to responsible management at all levels, copies of 
documentation of corrective actions that involve significant 
conditions adverse to quality.  

1. A tracking system for all deficiencies to assure that 
they are appropriately addressed, prioritized and trended.  

16.3 Procedures for trend analysis shall assure that the results of 
audits, surveillances, inspections and other activities which 
produce results (e.g. QMRs, NCRs) of an evaluation of quality 
related items and activities are utilized in the analysis of 
the QA program and help identify root causes at specified 
intervals. TWMSS Qk shall perform trend analyses in a timely 
manner such that any adverse trends shall be prcaptly identified 
and corrected.
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17.0 9QLnM AsSUAANCZ lZCOtWDS 

T&XSS shall process Quality Assurance Records in accordance with 

approved procedures and instructions. TOES generated records shall 
be processed through the T&$SS Local Records Center (LRC) or the Yucca 

Mountain Site -Office (MOO3) LRC. TW&SS procedures and instructions 
shall provide interfaces for submittal of these records to the Central 

Records facility (CU). The following provisions apply to TAMS and 
shall be reflected in procedures and instructions.  

17.1 Generation of Records 

T&M S procedures and instructions, scientific investigation 

plans, procureent documnts, and other quality-celated 

docuents shall identify the quality records to be generated, 

supplied, or maintained. QI records include: scientific, 

engineering, and operational data and logs; Geotechnical data; 

results of reviews; inspections; tests; audits and material 

analysis; monitoring of work performance; qualification of 
personnel, procedures, and equipment; and Other documentation 
such as drawings, specificatLons; procurement documents, 
cali ration procedures and reports; design review reports; peer 
review reports; nonconformance reports; and corrective action 

reports. QI. records shall be legible, identifiable, accurate, 
retrievable, and cozpleted appropriately for the work or 

activity.  

17.2 Records Validation 

TW, documents that furnish documentary evidence of quality 
become a valid Q& record only if stamped, initialed, or signed 
and dated by authorized personnel, or otherwise authenticated in 

accordance with approved procedures o instructions. uthentica
tion may take the forn of a statement by the responsible indivi

dual o organization. Originals or copies may be furnished as 
records.  

17.3 Indez, identification, Distribution 

TQS Q& records shall be ind&zed, identified, and distributed 
to the CPS in accordance with T60S procedures and instructions.  

The location of indexed records shall be identified. Records and/ 
o indazing shall provide sufficient infomation to penit identi

fication between the record and the it=n($) or activity Cies) to 
which it applies. Proceures and in-tructions shall Control 
in-process records and provide for the timely submittal of c1let 

records into the records syste.
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17.4 Records Correction 

Provisions for Correcting records (and docments that will 
beccm records) shall ensure that corrected records axe reviewed 
and approved by the originating organization. Such corrections 
shall include the date and the identification of the person making 
the correction. Previous info-sation shall not be obliterated by 
the correction. Provisions shall be established for supplemnting 
or amending records. Controls shall be established for transcribi 
and authenticating illegible or un-reproducible data or docuents.  

17.5 Local Records Center 

17.5.1 T&XSS Q1 recarb shall be submitted to the LRC for pro
cessing in accordance with T&,SS procedures and instruction 
Records submitted to the LRC shall be stored in dual facili 
ties or in a one-hour fire rated container. One-of-a-kind 
records shall be stored in a one-hour fire rated safe or 
vault. Where dual facilities axe used, such facilities are 
located sufficiently remote from each other to eliminate th 
chance of exposure to a simultaneous hazard.  

17.5.2 Procedures and instructions shall identify the LRC receipt 
control system for identifying the records received, 
receipt and inspection of inc"ing records, and temporary 
storage of the records.  

17.6 Central Records Facility 

17.6.1 The CRY shall be established and maintained by TAM4S 
in accordance with the OCRi QMD.  

17.6.2 The CRF shall receive and process records in accordance 
with written procedures.  

17.6.3 1ndoezn of all project recods shall be done in accordance 
with procedures or instructions that are consistent with 
OM direction and instructions. Procedures and instruc
tions shall define a receipt control systn which will 
pecuit a current and accurate assesment of the status 
of records during the receiving process.  

17.6.4 Records received by the CRF shall be stored in accordance 
with procedures and instructions. The procedures and 
instructions shall includ the following, as a alni:n:
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a. description of the storage facility; 

b. filing system to be used; 

c. method for verifying records received are in 
ageant with the trani•mttal and the records 
are legible; 

d. a method for verifying the records received are those 

designated as required records; 

e. rules governing access to and control of the records 
files; 

f. a method for maintaining control and accountability 
of records removed from the storage facility;.  

a. method for filing supplnmntal info=ation and 

disposing of suerseded records.  

17.6.5 The C' storage system shall provide for retrieval of 

info-ation in accordance with planned retrieval times 
based upon the record type. k list shall be maintained 

designating those personnel who shall have access to the 
files.
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18.0 AUDITS AND SURVEILLANCES 

The T&MSS Quality Assurance organization shall implement an audit 
and surveillance program in accordance with this section and OCRWM's 
•ARD. Both internal audits and surveillances of the T&MSS quality 
program and external audits and surveillances of T&MSS suppliers 

and/or :ontractcrs that furnish quality related items or servi:es 
shall be performed by the T&MSS QA organization. This program shall 
provide independent verification of the status, adequacy, ccmplianze, 
and implementation of the T&MSS QA program and its elements. T&MSS 
procedures and instructions for this program shall include the 
following provisions: 

18.1 Audits 

T&MSS shall implement procedures which define responsibilities 
and methods for conducting planned and scheduled quality 
assurance audits by qualified personnel to accomplish the 
following: 

o verify compliance and determine effectiveness of the 
program; 

o provide objective evaluation of program implementation; 
o determine effectiveness of achieving quality objectives; 
o involve T MSS management at all levels in the audit 

process, and 
o evaluate the technical adequacy of procedures, plans, 

software, test data, items and activities.  

18.1.1 Audit Scheduling 

The audit schedule shall address all quality-related 
activities and criteria under TAMSS responsibility and 
the evaluation shall consider results of previous sur
veillances and audits, and the impact of significant 
changes in personnel, organization or quality assurance 
program. Each area of activity shall be audited at least 
annually or during the life of the activity whichever is 
shorter, except for supplier audits. The audit schedule 
shall be reviewed periodically and updated as necessary.  
Supplemental audits may be performed as necessary to 

provide adequate coverage. Audits are regularly scheduled, 
based upon the status and safety importance of the activi
ties being performed and shall be initiated early enough 

FREV. NO. U7FCTIE DATE SECTION TITLE PAGE NO.  

3 5//1 AUDITS AND SURVEILLANCES X II



TECHNICAL AND MANAGEMENT SUPPORT SERVICES N-OA-093 
QUALITY ASSURANCE PROGRAM DESCRIPTION 1/90 

to assure effective QA during design, procurement, site 
characterization, manufacturing, construction, ins3tallati:n 
inspection and testing. Copies of the T&MSS audit schedule 
shall be furnished to APMs and the T4MSS Project Manager 
for review, assessment, and appropriate action. Informa
tion copies are provided to OCRU4 QA Cirec:tr.  

1-8.!.2 Audit Team 

A. An audit team comprising of one or more audit:rs i:ne 
of whom shall be qualified and certified as a Lead 
Auditor) shall be identified prior to each audit in an 
audit notification letter/memo to the organizaticn to 
be audited. Technical specialists shall be utilized 
where necessary, e.g. to audit scientific investigations 
and experiments. The Lead Auditor is responsible for 
directing and organizing the audit, determining that 
the audit team is qualified to conduct the audit, pre
paring and issuing the audit report, and evaluating the 
responses.  

B. Lead Auditor qualifications and certifications shall 
comply with requirements established in ASlIE NQA-I 
Supplement 2S-3 and Appendix 2A-3.  

C. Technical members of the audit team shall be indoc
trinated in audit techniques. Auditors shall not 
have had any direct responsibility for the activity 
being audited.  

18.1.3 Audit Plan and Process 

A. Planning shall involve the review of previous audits 
for the activity/area being audited and shall address 
previous findings (deficiencies, concerns, corrective 
actions etc.) surveillances, and assessments. Reviews 
of appropriate documents, procedures, and instructions 
shall also be performed.  

B. An audit plan shall be developed which identifies the 
audit scope, requirements, audit personnel, activi
ties to be audited, organizations being audited, 
applicable documents, schedule, and written proce
dures or checklists.
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C. T&MSS shall conduct pre-audit and post-audit confer
ences with the audited organizations to identify the 
scope and methodology of the audit, establish 
interfaces, and identify audit findings, -cserva
tions, and overall results of the audit.  

B. Requirements from the audit checklist or procedures 
shall be used to evaluate the elements selected for 
the audit.  

18.1.4 Audit Report 

The audit report is prepared and signed by the Lead 
Auditor and issued to the audited organization, the 

APH of the audited organization, or management of the 
supplier/contractor being audited, Project Office QA, 
and the T&MSS QA Manager. An analysis of audit results 
and audit reports shall be made in accordance with an 
applicable provisions of Section 16. The Project Manager 
shall be copied on all T&MSS audit correspondence.  

Documentation of identified deficiencies that are not 
corrected during the course of the audit shall be in 
accordance with Sections 15 and 16 of this QAPD as shall 
be the review, verification, and closure of deficiencies.  

18.1.5 Supplier Audits and £valuations 

A. Audits of suppliers shall be conducted as necessary 
based on the scope, complexity, importance to safety or 
waste isolation, procurement document and/or contrac
tual requirements. When T&MSS determines that an 
external audit of a supplier is required, the supplier 

shall be audited on a triennial basis, as a minimum.  

The controls and responsibilities previously described 
in this section shall be utilized.  

B. Regardless of audit requirements, all T&MSS suppliers 
on the Qualified Suppliers List shall be evaluated on 
an annual basis. The results of previous audits and 
previously identified deficiencies and nonconformances 

.shall be considered in this evaluation. This evalua
tion shall be based on some combination of: reviews of 
supplier documents; results of previous source verifi
cations, audits and receiving inspections; or, demon
strated reliability of an item in service; and results 
of audits from other sources.
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C. After award of the contract and based on the determina
tion of the quality assurance program applicabili:y cf 
each item or service to be procured, the need for 
external audits shall be evaluated. A determination 
may be made that external audcits are not necessary for 
procuring items that are: 

i. Relatively simple and standard in desian, -manufac
ture, and test; 

or 

2. Adaptable to standard or automated inspecticns or 
tests of the end product to verify quality charac
teristics after delivery. The rationale for not 
performing an external audit shall be documented 
and maintained as part of the QA records.

18.2 Surveillances 

T&MSS QA shall be responsible for implementing the surveillance 
program. Surveillance functions by non-QA personnel may be 
conducted in accordance with approved work instructions for a 
specific activity (e.g. Radiation Monitoring) as long as the 
personnel do not directly report to the supervisors responsible 
for the activity. T&MSS QA shall implement a surveillance pro
gram described in T&MSS procedures which assesses in-process 
work or activities through observation and/or examination.  
Technical adequacy and quality implementation of the activity 
shall be evaluated. QA Surveillance personnel shall be know
ledgeable in the activity being surveilled, and shall not be 
directly responsible for the work/activity under surveillance.  
Surveillances shall be planned and documented and shall identify 
acceptable and deficient conditions. Surveillances shall be 
conducted at times commensurate with work schedules and shall 
be relevant to project milestones. Deficiencies that are not 
corrected during the course of the surveillance shall be evalu
ated and handled in accordance with Sections 15 and 16 of 
this QAPD as appropriate.  

Surveillance reports shall be issued to the department or 
organization being surveilled and to the appropriate APH. The 
Project Manager shall be copied on all such reports.
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19.0 SOFTWAM QUALITY ASSURANCE 

For quality related software, T&MSS shall develop a software develop
ment and control program to meet the applicable requirements of Sec
tion 19 of the OCR4 QAPRD. The program shall be consistent with 
-- !idelines contained in NUREG-0856 and will be desLgned based on a 
Software Life Cycle (SLC) model tailored to T&MSS activities.  

Application of software QA requirements shall be graded according to.  
software function, nature, and other characteristics of each software 
type. Criteria shall be established that result in the applicati:n 
of different controls depending upon software relative importance, 
intended end-use, regulatory significance, degree of complexity, 
requirement relevance, software origin and the type of software to 
be employed by T&MSS organizations. Software controls are graded 
depending on criteria such as: 

1. Whether the software is to be used to support Project safety 
and licensing activities (i.e., does the software support 
"Activities Affecting Quality6 as defined in the OCRP. QARD).  

2. Whether the software function is considered scientific or 
engineering in nature, as defined by NUREG-0856.  

3. whether the software is developed for and by participating 
organizations (i.e., developed per the OCRfl QARD).  

4. Whether the software is procured or otherwise acquired for the 
T&MSS from sources other than project participating organizations.  

5. Whether the software is relatively complex in nature and will 
require extensive effort to verify and/or validate.  

6. Whether the quality of a software product will depend upon SLC 

controls employed during design, development, and testing.  

7. Whether th. software will be used to generate primary data.  

19.1 SOFTWE QUALITY ASSURANCE PLAN (SQAP) 

T&MSS shall implement the software quality assurance require
ments contained in OCRWM's QARD, when applicable, in a manner 
c•mensurate with the methods, criteria, and controls described 
in the T&MSS Software QA Plan (SQAP).  

The T&MSS SQAP shall establish administrative controls to be 
used by T&MSS organizations that use quality-related software 
to perform analysis to support a high-level nuclear waste 
repository license application. The SQAP shall govern the
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SLC, including the process of software planning, determination 
of software type, requirements development, structured analysis 
and design, coding and documentation, testing, verification and 
validation, installation, cerxtification for release, operational 
use and change for all quality-related software.  

This SQAP shall prescribe controls and a systematic process to 
reduce the likelihood of software defects entering executable 
computer software during development. !t also ensures :hat tne 
end-product software implements software quality assurance 
requirements for the intended application, and reduces the like
lihood that software defects will be introduced into executaobe 
code during maintenance.  

T&MSS Organizations shall control specific software types in 
accordance with the applicable Standard Practice Procedures 
(SPs), Organizational Procedures (OPs), or Work Instructions 
(WIs).  

The main objective of the SQAP is to define a structured, dis
ciplined process that controls the acquisition, design, develop
ment, qualification, documentation, usage, and maintenance of 
quality-related software. Specific software management objec
tives to be met by the SQAP include the following: 

i. Establishment of a SLC approach to development, acquisition, 
testing, and use of quality-affecting software.  

2. Definition of a prescribed set of software products to be 
generated and maintained as QA records.  

3. Establishment of controlled software libraries which form 
a baseline for a software configuration management system.  

4. Creation of a software development library for control of 
unverified or invalidated software.  

5. Creation of a software production library for use of 
software that is developed, acquired, and modified according 
to the controls of the SQAP.  

The SLC process as described in the SQA shall contain several 
phases that apply to specific software types which are distinct 
and separate. Each phase contains specific tasks, activities, 
and work that contributes to the control of computer program 
acquisition, development, use and maintenance. T&MSS organi
zations will adhere to the following SLC phases, as applicable: 
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SLC Phase Title Used 

Soft.ware Classification 
Requirements Development 

III $Software Acquisition 
IV Software Design 
V Code Development 
Vi installation and Operati:nal Use 
VI= Software Verificatizn/Validatl:n 
VI:: User Application 

The SQAP shall apply to quality-related software used for primary 
data analysis, data reduction, data acquisition, data generat,-:., 
or quality-affecting activities that produce or manipulate 

primary data that is used directly to perform technical calcula

tions in support of site characterization, repository design, 

design analysis, performance assessment, and operation-of reposi

tory structures, systems, and components.  

This SQAP also applies, in part, to system software (high-level 
sof:ware languages, etc.), acquired software, and proprietary 

off-the-shelf comzercial software packages developed outside the 
Projec:.  

The SQAP shall contain descriptions of processes employed, 
requirements established, methodologies used, and criteria to 

be met for quality-related software in the following areas: 

a., Software Quality Management Program 
b. Organization and Responsibilities 
c. Software Requirements Applicability 
d. Software Life Cycle Management Process 
e. Software Documentation, Control and Review 
f. Software Verification and Validation Process 
g. Software Configuration Management System 
h. Qualification and Acquisition of Existing Software 
i. Software Use and Application.  

19.2 SOFTWARE VERIFICATION AND VALIDATION 

Software may be used extensively in quality related scientific 

and engineering computations. Since error in such software could 
have serious impacts on activities affecting safety and waste 

isolation, it is necessary that computer programs exhibit a high 

level of reliability.  

Verification and validation is a systematic process for improving 
reliability that includes:
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o Computer software verification - a process that demonstrates 
that the computer software performs correctly, that software 

requirements are implemented in software design, and that the 
software design is implemented in the computer code.  

o computer model verification - an independent assessment that 
software performs the operations specified in a nu-mer'.:al 
model correctly.  

o computer model validation - an independent assessment f:r a 
specific computer software application that demonstrates tna: 
the mathematical model embodied in the software is an adequa-e 
representation of the process or system for which it is 
intended.  

The T&MSS SQAP shall describe the processes used to assure soft
ware verification and validation is planned, performed, documen
ted, and justified consistent with NUREG-0856 requirements and 
"the SLC.  

19.3 SOFTWARE CONFIGURATION MANAGEZMENT 

In order to satisfy configuration management program require
ments of the OCRWM QARD, a Software Configuration Management 
System (SCMS) shall be established by T&MSS and described in 
the SQAP. The SCMS shall be controlled and managed by the T&MSS 
Information Systems Department (ISD) according to implementing 
procedures or instructions. The purpose and scope of the SCMS 
is to: 

o Uniquely identify, control, and track T&MSS organization 
computer software products.  

o Control and record change to software products during 
development and maintenance of quality-related software.  

o Control the transfer of T&MSS organization computer soft
ware between the software production library, the software 
development library, and outside organizations.  

o Maintain the status of TSMSS organization quality-related 
software and any changes made to software products.  

The SCMS shall provide for six basic functions which shall be 
described in the T&MSS SQAP. These include:
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1. Identify each software product.  

2. Enter software products into the SCMS.  

3. Provide change control over the baseline.  

4. Facilitate software discrepancy reporting.  

5. Assure that software defects are corrected.  

6. identify and maintain status of the baseline.  

Two software libraries shall be established and maintained by 
T&MSS for the purpose of controlling software with different 
status. The software libraries utilized are: 

A. The Software Production Library. This library contains 
System Software and software approved for use in Project 
license application activities. User access to the library 
is controlled by the ISD Manager. Software in this library 
must have completed all applicable phases of the SLC.  

B. The Software Development Library. This library contains 
software approved for use which shall be controlled until 
verification and/or validation is completed. Access to the 
library is controlled by the ISD Manager. Once verified and 
validated, computer programs in this library will be trans
ferred to the Software Production Library. The computer 
results obtained from use of computer programs in the 
Software Development Library shall be marked or stamped to 
identify and control the use of such data in quality-affecting 
activities.  

.9.6 QUALIFICATION OF EXISTING SOFTWARE 

All TAMSS software that is acquired from commercial or non
Project sources is considered existing software and shall be 
evaluated or qualified prior to use in quality affecting activi
ties. The qualification process for existing software ensures 
that the software and associated docnentation can meet applica
able technical and QA requirements.  

System software is a special software type that is procured 
based on proven commercial use without qualification.
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19.7 SOFTWARE DOCUMENTATION 

T&MSS quality related software shall be documented in accordance 
with the SLC control process and procedures. Each SLC phase 
results in the preparation of one or more software products 
dc::menting the tasks, activities, and work conducted during the 
phase. These software products are prepared, reviewed, and 
approved according to the criteria provided in the T&MSS S•AP.  

Computer programs are documented and controlled during each 
phase of SLC. The documentation shall meet the minm.m 
acceptable levels established by the SQAP. The documentaticn 
of scientific and engineering software shall be consistent 
with the guidance contained in NUREG-0856, 'Final Technical 
Position on Documentation of Computer Codes for High-Level 
Waste Management.' 

.9.8 SOFTWARE REVIEWS 

Reviews of computer software and associated documentation 
shall be performed in accordance with a T&MSS software review 
procedure. Reviews shall be performed for each software 
product completed during the SLC as specified in the T&MSS SQAP.  
Reviews shall be performed according to a document review or:
cess that includes T&MSS comment resolution prior to entry of 
documentation into the SCMS.  

19.9 D:SCREPANCY REPORTING AND CORRECTIVE ACTION 

A formal software operational problem and defect reporting 
system shall be established and integrated with the SCMS.  
Software problems shall be evaluated to determine their poten
tial impact and whether or not a software defect exists. The 
evaluation considers the following: 

1. Does the software problem involve a condition adverse or 
potentially adverse to quality? 

2. Could the software problem, if not corrected, affect the 
quality of primary data? 

3. Is the software product used to perform scientific and 
engineering computations in support of the Project license 
application?
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4. Is the software product in use in the Software Production 
Library? 

Once a software defect is identified and affected users are 
notified, it is the responsibility of the prime user to take 
corrective action. This includes documentation of the soft
ware defect, determination of its impact on any prior user 
applications, and correction cf the software defect by 
modification of the software.  
A software defect may be cause to withdraw the software from 

either the Software Production or Development Library.  

19.10 MEDIA CONTROL AND PHYSICAL SECURITY 

Master copies of physical media containing the images of soft
ware shall be physically protected to prevent their inadlertent 
damage, degradation or loss. Media control and security is 
ensured by the Yucca Mountain Site Characterization Project 
(YMP) computer center, the magnetic tape storage system, the 
software library, and the Project Office computer protection 
system.  

19.11 ACQUIRED COMPUTER SOFTWARE 

T&MSS shall establish procedures or instructions to control the 
following software acquisition activities: 

1. Acquisition of system software 

2. Acquisition of existing software 

3. Conversion of existing software 

4. Transfer of existing software 

5. Change to acquired software 

Existing software and system software are acquired as non-qualityl 
affecting items and qualified or evaluated prior to use in 
quality-related activities.
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93.12 CCIOUTER SOFTWARE APPLICATION 

Each T&MSS organization using software installed in the Soft
ware Production or 4evelcpment Library to perform technical 
:aiAu1aticns in support of site charac:erization, design 
analysis, performance assessment and cperation of repcsit:ry 
s:ructures, systems, and components, shall follow apprzved 
technical procedures or instructions to: 

i. Control the application, documentation, review and verifi

cation of scientific and engineering computatlons.  

2. Control electronic calculations as required by the SQAP.  

3. Control the use of unverified or unvalidated software.  

19.13 T&MSs SOFTWARE QA PROCEDURES AND INSTRUCTIONS 

T&MSS shall develop specific implementing procedures or instruc
tions to control the software activities described in the SQAP, 
as appropriate.  

:f specific software activities are anticipated, planned, or 
expected to be conducted, and the initiation date of such 
activities is uncertain, implementing procedures or instruc
tions may be deferred until the activities are defined and 
their need is certain.  

T&MSS organizations developing software QA procedures or 
instructions will adhere to the following provisions, as 
appropriate: 

I. A series of procedures or instructions based on any hier
archial relationship that is consistent with the T&MSS SOAP.  

2. Issuance of one or more procedures or instructions only 
when they are needed to perform specific activities.  

3. The complete freedom to refer, cite, apply, specify, and 
utilize information or criteria contained in the SQAP.  

4. Avoid, wherever feasible, duplication and redundancy between 
the SQAP and its implementing procedures and instructions.  

5. Preclude, whenever possible, the introduction of new accep
tance or rejection criteria not specified, defined, or 
provided in the SOAP.  
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6. Clarifications, explanations, definitions and interpreta
tions of the SQAP will be documented by the T&MSS Informa
tion Systems organizations in memoranda and correspondence 
to primary users and affected parties.  

7. The software quality assurance analyst reporting to the 
T&MSS Information Systems organization will be responsible 
for concurring with clarifications, explanations, defini
tions and interpretations of the T&MSS SOAP.

8. If the 
tions, 
dures, 
assure 
of the

SQAP does not require the use of standards, c:nven
techniques, or methodologies, implementing proce
or instructions may reference such methods and 
compliance by a memorandum stating those portions 
reference to be followed.

N-QA-093 
1/90
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20.0 SCIEIFIc INVESTIGATION CONTROL 

T&MSS shall develop and implement instructions, procedures, and 

plans, as appropriate, to control scientific investigations. These 

instructions, procedures, and plans shall implement the requirements 
described in the OCRPO QAPD and reflect the following provisions.  

20.1 Scientific Investigation Planning 

a. Prior to the start of any scientific investigation, a 
scientific invstigation planning document (for example, 
study plan) shall be developed. Planning documents shall 
contain: 

1. Description of work to be performed.  

2. Rationale and justification of the information to be 
obtained.  

3. Proposed methodology.  

4. Rationale and justification for the proposed 
methodology.  

5. References to applicable documents.  

6. Identification, explanation, and justification for 
areas where scientific notebooks are to be used.  

7. Description of constraints.  

8. Description of the application of the scientific 
investigation' s results.  

9. Description of schedules and milestones.  

b. These planning measures shall include or reference 
provisions for assuring that: 

1. Prerequisites for the given scientific investigation 

Shave boen met.  

2. Adequate instruentation is available and used.  

3. Necessary monitoring including witness or hold point 
have been performed.  

4. Suitable laboratory conditions are maintained.
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5. Scientific investigations at each step are compatible 
with applicable conceptual or mathematical models used 
at each applicable stage.  

6. The evaluation of data quality to assure that generated 
data is valid, comparable, complete representative, 
precise, and accurate.  

7. Sources of error and uncertainty and input data that is 
suspect or whose quality is beyond the control of the 
performing organizations is identified.  

c. Prerequisites 

The following prerequisites shall be considered: 

1. Calibrated instzientation.  

2. Appropriate equipment.  

3. Trained personnel.  

4. Readiness of facilities, equipment, supplies, and items 
or samples.  

5. Suitable environmental conditions.  

6. Provisions for acquisition and recording of data.  

7. Disposition of facilities after completion of scientific 
investigation activities.  

8. Znvironmental compliance and land access approval.  

The responsible TIMSS organization shall conduct a technical 
review or peer review of the scientific investigation 
planning document prior to data collection or analysis 
activities. In exceptional cases, the originator's immediate 
supervisor can perfom the technical review if the supervisor 
is the only technically qualified individual, and if the need 
is individually documented and approved in advance with the 
concurrence of the QA manager of the originating organiza
tion. The results of this technical or peer review, and the 
resolution of any coments by the reviewer or reviewers, 
shall be documented, and shall become a part of the QA 
records.
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All changes in scientific investigation planning documents 
shall go through the same review and approval process as 
the original planning documents.  

The intended use of data shall be documented as part of the 
planning for scientific investigations. Any alternate use 
of the data shall be evaluated for appropriateness and the 
justification documented.  

The range, accuracy, and precision of equipment used for 
scientific investigations shall be specified in order to be 
c=ensurate with requirements. In developing quality 
assurance program requirements for equipment, consideration 
shall be given to whether proper performance of a scientific 
investigation can be determined during or after the 
scientific investigation (that is, whether failure or mal
function of equipment can be detected). Where special 
quality assurance program requirements are found to be 
necessary, specific performance verification requirement 
shall be established and described to govern the use of the 
equipmnt.  

Scientific planning documents, study plans, or other 
documents, defining and planning the activity, shall identify 
the use of ccmmercial-grade items. The T&MSS department 
requiring cccmercial grade items for its defined work activity 
shall determine if an alternate ccimercial-grade item can be 
used based on its intended function and application.  

20.2 Planning Document Review and Approval 

T&MSS shall conduct either a technical review or peer review of 
the scientific planning document with qualified personnel who 
did not develop the original planning document.  

in exceptional cases, the originator's imediate supervisor 
may perform the technical review if he or she is the only 
technically qualified individual and if the need is documented 
and approved. T&MSS Q& must concur. The results of the 
technical or peer review and concurrence with the resolution of 
any Ccements shall beccme Q records in accordance with 
Section 17.  

All changes in scientific investigation planning documnts shall 
go through the same review and approval process as the original 
planning documents.
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The intended use of data shall be documented as part of the 
planning for scientific investigations. Any alternate use of 
the data shall be evaluated for appropriateness and the 
justification document ed.  

20.3 Technical Procedures 

The use of technical procedures is one method by which 
scientific investigations are controlled. This method is used 
to perfor repetitive work that does not require a high degree 
of professional judgment or trial and error methods, or when 
it is not possible to deviate from a prescribed sequence of 
actions without endangering the validity of the expected 
results.  

Technical procedures shall provide for the following as 
appropriate: 

a. Requirements, objectives, methods, and characteristics to be 
tested or observed; 

b. Prerequisites such as calibrated instrumentation, adequate 
equipment, readiness of facilities, controlled environments, 
etc.; 

c. Mandatory verification points, as applicable; 

d. Acceptance and rejection criteria including required levels of 
accuracy and precision as appropriate; 

e. Methods of documenting or recording data and results 
including precision and accuracy; 

f. Methods of data reduction if it is part of a test, or 
reference to procedures containing the inforation; 

g. Provisions for ensuring that prerequisites have been met, 
special training or qualification requirements for personnel 
performing scientific investigations are met, and personnel 
responsibilities are defined; 

h. Procedures are detailed to the extent that the investigation 
can be repeated by personnel who are skilled in the state of 
the art of the field of investigation without recourse to 
originator (S).
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i. Potential sources of uncertainty and error in technical 
procedures are controlled as required; and 

j. Suspect input data are identified and controlled as 
required.  

20.4 Scientific Notebooks 

The scientific notebook system is another method for control
ling scientific investigations where a high degree of pro
fessional judgment or trial and error methods are used or a 
methodology is required to be developed to accomplish an 
activity. When this system is used, the scientific investi
gation planning document or study plan shall control the 
activities. The notebook shall contain specific detail such 
that the investigation can be repeated by another qualified 
individual without recourse to originator(s) and achieve the 
same results. Logbooks or note books are used to docuent the 
activities undertaken and comprise the scientific notebook system.  
Requirements are established in OCRM4's QAPD for initial and sub
sequent entries into the scientific notebook regarding title of 
research, names of persons performing the research, objectives, 
methodology, etc. The initial entries may be modified as 
necessary by authorized personnel and subsequent entries shall 
be detailed step-by-step implementation of the prescribed 
methodology. The final entries in the record shall have as a 

.iniimu the signature of the experimenter and the signature of 
a technical reviewer.  

20.5 Interface Controls 

T&MSS shall identify ongoing field investigations to preclude 
inadvertent interruption and to assure operational 
compatibility. The location of field investigations shall be 
clearly identified.  

20.6 New Methods, Procedures, or Processes 

Activities used to develop new methods or procedures for 
conducting scientific investigations or critical processes 
shall be documented. Results of scientific investigations or 
critical processes shall be documented and reviewed for adequacy 
and approved by qualified persons prior to use.
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20.7 Data Interpretation and Analysis 

TIMSS procedures, instructions, and plans shall ensure that the 
data interpretation and analysis are documented in sufficient 
detail as to purpose, method, assumptions, input references 
and units such that technically qualified personnel are able to 
review, understand, and verify the analysis without recourse 
to the originator. Because these verifications may not be 
examined and used for an extended period of time the 
documentation of the analysis shall include the following: 

a. Statement of objectives; 

b. Identification of input, input sources, and assumptions; 

c. Listing of applicable references; 

d. Results of literature searches or other background data; 

e. Identification of any computer calculation including 
computer type, program name and subject, revision, input, 
output, evidence of program verification, and the bases of 
application to the specific problem; 

f. Calculations identifiable by subject, originator, reviewer and 
dates; 

g. Signatures and dates of reviews and approval by appropriate 
personnel; and 

h. Description of the methods of control of erroneous, rejected, 
or otherwise unsuitable data.  

T&MSS is responsible to assure that equipment and methods used 
to obtain and analyze data axe technically adequate and properly 
selected. Data transfer and reduction controls shall, as appro
priate, be such that errors are held within prescribed limits 
and not lost in the outputs. Any computer programs utilized are 
controlled as described in Section 19 of this documnt.  

20.8 Scientific Investigation Results 

T&MSS shall document and st-marize the results of all scientific 
investigations in a technical report. The documentation results 
shall include a discussion as to whether or not the research or 
experiment objectives were achieved. The following shall be 
included, as appropriate:
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a. Unreviewed data and data with unresolved questions shall be 
clearly identified when used or reported. Uncertainty 
limits shall be assigned prior to use of such data.  

b. Peer reviews or technical reviews shall be performed on the 
results of these investigations by T&MSS in accordance with 
approved procedures; and 

c. Data collection and analysis are to be technically reviewed 
by qualified T&MS personnel other than those who performed 
the investigation. Questions shall be resolved before the 
results are used as a baseline.  

Any procedural deficiencies or nonconfozmances identified during 
or subsequent to the scientific investigations shall be handled 
in accordance with the requirements of Sections 15 and 16 of 
this QAPD.  

20.9 Records of Scientific Investigations 

The original recorded data, reports, and scientific notebooks 
are all considered Q& records and processed per Section 17 of 
this docuent. These records include technical reviews, peer 
reviews, technical reports, notebooks, logs, deficiency docu
mentation, etc. Docuentation resulting from scientific 
investigations shall be reviewed to assure that QA records 
for the investigation are adequate and cceplete. Procedures 
shall be established describing methods of documenting, recording, 
reviewing, and confirming accuracy of records. Such records 
include laboratory and field notebooks and log books, data sheets, 
data reduction documents and software.  

20.10 Peer and Technical Reviews 

Peer reviews and technical reviews utilized in the activities 
associated with scientific investigations shall be performed in 
accordance with TANSS procedures and instructions.  

Technical reviews shall be perfozmed when the information or 
documnt under review is within the state of the art and is 
based on accepted standards, criteria, principles, and 
practices. Technical reviews shall be used when documents,
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activities, material, or data require technical evaluation for 
applicability, correctness, adequacy, ccpleteness, and assurance 
that established requirements are satisfied. Technical reviews 
shall be performed by individuals with sufficient technical know
ledge of the area under review.  

A peer review should be used when the adequacy of information 
(e.g., data, interpretations, test results, design assumptions, 
etc.) or the suitability of procedures and methods essential to 
showing that the respository system meets or exceeds its 
performance requirements with respect to safety and waste 
isolation cannot otherwise be established through testing, 
alternate calculations or reference to previously established 
standards and practices.  

The results of technical and peer reviews shall be documented.

REV. NO. EFFECTIVE DATE SECTION TFiTE PAGE NO.  

3 //1 1SCIENTIFIC INVESTIGATION CONTROL XXI 1



TECHNICAL AND MANAGEMENT SUPPORT SERVICES N-OA-093 
QUALITY ASSURANCE PROGRAM DESCRIPTION 1190 

ATAC5~am a 

APPLICABILITY Or VP APQS 

I. APQs Directly Imlemented by T&MSS as a Participant 

Al-i. 6Q Release of Unpublished Information 

AP-i.10Q Preparation, Review and Approval of SCP Study Plans 

AP-3.5Q Field Change Control Processes 

Al-3.6Q Configuration Managment 

AP-5.IQ Control and Transfer of Technical Data on the 
Yucca Mountain Project 

AP-S.2Q Technical Znformation Flow to and from the Yucca 
Mountain Project Technical Data Base 

AP-5.3Q nforation Flow into the Project Reference 
Information Base 

AP-5.9Q Qualification of Data or Data Analyses not Developed 
Under the Yucca Mountain Project Quality Assurance Plan 

Al-5.19Q Interface Control 

AP-5.20Q gold Control 

ALP-5.21Q Field Work Activation 

Al-5.27Q Control of Nonconfaoances 

,P-5.28Q Quality Assurance Grading 

AlP 5.32Q Test Planning a Implementation Requirements 

AP-6.3Q Interaction of Participants and Outside interests with 
Yucca Mountain Project Samle Managment
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ATTACHMOT B (Cont.) 

II. APQs Implemented by T&MSS through TOMSS Participant Procedures 

AP-1.5Q Issuance and Maintenance of Controlled Documents 

AP-1.17Q Foeri Control 

AP-4.1Q Procurement 

AP-5.13 Readiness Review 

AP-6.1Q Project Office Document Development, Review, Approval, 
and Revision Control 

III. APQs Not Applicable to T&MSS as a Participant, but may be implimen
ted by T&MSS personnel performing direct support to the Project 
Office under the OCRXK4 Q Program.  

AP-3.3Q Change Control Process 

AP-5.10Q Use of NTS Contractors on the NN$SIX Project 

AP-5.16Q Field Technical Compliance 

AP-5.18Q ISF Design Control 

AP-5.24Q Preparation and submittal of As-built Drawings and 
Specifications 

AP-6.2Q Management and Operation of Sample Handling Activities 
at Borehole Sites 

AP-6.4Q Procedure for the Submittal, Review, and Approval of 
Requests for Yucca Mountain Project Geologic Specimens 

AP-6.6Q Field Collection, Documentation, and Specimen Removal 
of Izplotatory Shaft and Drift Rock 

AP-6.17Q Determination of the Importance of Items and Activities

V0
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ATTACHMENT C 

T&MSS QA GLOSSARY 

This Glossary contains only those terms and definitions that are unique to 
the T&MSS QA Program. The terms and definitions of NQA-l Supplement S-1, 
the Yucca Mountain Glossary, and the OCPRM QARD shall also apply to all 
T&MSS participant activities. Where differences exist between this docu
ment and others, the definitions in this document shall take precedence.  

Acceptance - An act performed after methods for verifying that items and 
services being furnished comply with the procurement requirements have 
been satisfied.  

Computer Program - A sequence of instructions suitable for processing by a 
computer. Processing may include the use of an assembler, a compiler, an 
interpreter, or a translator to prepare the program for execution as well as 
to execute it.  

Ccnercial Grade Item - An item satisfying all of the following: 

a. Not subject to design or specification requirements that are unique to 
Mined Geologic Disposal System, and 

b. Used in applications other than Mined Geologic Disposal System, and, 

c. Is to be ordered from the manufacturer/supplier on the basis of specifi
cations set forth in the manufacturer's published product description 
(e.g. a catalog).  

Controlled Document Information System (CDIS) - A ceuterized data base 
system which stores the controlled document master list of documents, 
controlled documnt distribution lists, and controlled docue-nt log and 
performs search and retrieval of controlled document information.  

Deficiency - A deviation fram established requirements, which, if left 
uncorrected could have an impact on the quality of item or activity.  

Document Control Center (DCC) - A facility dedicated to the distribution, 
recall, and tracking of documents and their protection from loss, damage, 
or deterioration.  

Facility Survey - A direct evaluation of the supplier's facility, personnel, 
and implementation of his program to determine the capabilities of the 
supplier to satisfy the requirements of the purchase order or contract.  

Form Custodian - The person who is responsible for creating, revising, or 
maintaining a form(s) associated with a T&MSS procedure or T&MSS activity.
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Functional Change - A change in the title, functions, responsibilities, or 
lines of reporting authority of an organization.  

Job Position Description - Dociuentation of the duties to be performed and 
the minimum qualifying experience, education, and professional training 
required for a position.  

Major Revision - Changes to a document that affect a process within the 
document, the basic content, or a major change in concept.  

Minor Revision - Changes such as department name changes; typographical 
errors; minor wording changes for clarity; and editorial corrections in 
grammar, punctuation, or spelling where the basic content of the document 
does not change.  

Mandatory Comment -Cccments that identify significant problems or weaknesses 
regarding technical content, concept, practice, implementation, or responsi
bilities that render a document unacceptable for implementation or out of 
compliance with established requirements. All cccments designated as 
mandatory must be resolved with the reviewer and the resolution documented.  

Management Assessment - Determination of effectiveness of establishing, 
planning and implementing quality requirements which conform to applicable 
regulations, standards, procedures, and related program requirements. It 
verifies that responsible managers have defined the quality objectives and 
requirements for their activities; planned and established the organizations 
resources and means for performing their activities; cccmunicated their 
objectives, requirements, plans, procedures and assignments to involved 
organizations and individuals; and monitored the performance of activities 
to verify that objectives are being achieved.  

Nonmandatory Comnent - Suggestions regarding the organization or content of 
a document that provide helpful additions or deletions, typographical cor
rections, punctuation, etc., but do not constitute a significant problem or 
weakness. Nommandatory cocnents may be incorporated at the discretion of 
the author.  

Non-technical Document - A document that does not contain technical subject 
matter. A description of Yucca Mountain Project technical activities and 
technical documentation are defined in the Systems Ingineering Management 
Plan, NWSI/88-3.  

Organization Chart - A graphic representation of the structure of the T&MSS 
organization that illustrates organizational titles, lines of reporting 
authority, names of individuals assigned to the organization, and remarks 
about the current status of the organization or individuals within the 
organization.  
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Organizational Change - A change in the functional structure or personnel of 

an organization, which is reflected in the TUMSS organization chart.  

Organization Procedure (OP) - Applies to activities and work associated with 
a requirement or responsibility contained within an organizational entity 
such as an Assistant Project Manager organization (can be used for 
Depart-ent/Divisions within an APM).  

Obsolete Document - An obsolete document is a documnt that is no longer 
required for use, will not be superseded, and is removed from controlled 
distribution.  

One-over-One Approval - The approval, by signature, of the originator of a 

document and originator's inmediate manager or higher tier manager.  

Occurrence - Any deviation from planned or expected behavior or course of 
events in connection with any Department of Energy or Department of Energy
controlled operation if the deviation has environental protection, safety, 
or health protection significance.  

Position Description - Docmnentation of the duties to be performed and the 

minimum qualifying experience, education, and professional training required 
for a position, synonymous with job position description.  

Provisional Status - An asterisk on the organization chart that indicates 
that procedures/controlled documents are being revised to reflect a 

functional change or that training is still being conducted in response to a 
personnel change.  

Personnel Change - The addition, deletion, or transfer of an individual 
within an organization.  

Procedure Category - Identification and numbering of procedures and instruc
tions based on groups or categories that best satisfy task requirements.  
Categories are typically date-ined by subject, frequency, or criteria.  

Procurement Record - Consists of those procurement documents (pre-award and 
post-award) necessary to adequately delineate procurement, requester, and 
Quality Assurance (QA) requirements for procurement.  

Procurement Package Table of Contents - An open-ended document initiated 
upon generation of a PR Package which lists each document as it is added to 
the PR Package and Procurement Record.  

Qualified Supplier List (QSL) - A controlled list of qualified suppliers 
determined to have the capability to supply items or services meeting the 
requirements of procurement documents.
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Qualified Supplier List Chanae Notice - The form used to modify the 'SL 
during t:ýe period between required revisions of the Q'SL. (e.g., additions, 
dele:z-cns, cr adjustments to the existing list) 

Qualified Supplier List Index - The in-ax 4s a compilation cf suppliers 
wh: f-eatures a matrix which provides quick reference to, vendor 
cazaoi_:tes.  

Qualified Supplier - A supplier which has been evaluated and determined to 
be capable of fulfilling the quality and technical requirements applicable 
to the actual or anticipated scope of work.  

Quality-Affecting Items - Those manufactured or engineered strutures, system 
and components which could impact the safety, reliability, or operability of 
the repository within the context of 10CFR60 Subpart G.  

Quality Assurance Program Description (QAPD) - The document that describes 
T&MSS' Quality Assurance (QA) Program as a participant, the organizational 
responsibilities for achieving and assuring quality at T&MSS, and defines 
how compliance with QA criteria will be accomplished for T&MSS' scope of 
work that is performed as a participant.  

Quality Finding/Management Corrective Action Report (QF/MCAR) - A pre
formatted form used to document identified conditions adverse to quality 
(programmatic or implementation), significant conditions adverse to quality 
and their associated follow-up.  

Receipt - Activities conducted upon receipt of items to check such elements 
as the quantity received, part number and the general condition of the 
freight package.  

Receiving Inspection Report - The document used to identify items to be 
received, the inspection method(s) used to accept the item(s), the 
characteristics to be inspected, and the results of the inspections.  

Receiving Office - Any designated receiving function approved to perform 
receipt inspection.  

Off-site - Any designated drop shipment point, other than the standard 
T&MSS on-site receiving function, that has approved procedures for 
receipt and control of quality affecting items or services which have 
been reviewed and accepted by T&MSS Quality Assurance (QA).  

KJ
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On-site - The receiving function located at-Office Services, Rom 407, 
101 Convention Center Drive, Las Vegas, Nevada.  

Resolution - Agreement between staff member and reviewer that disposition of 
a mandatory coment is mutually satisfactory or has been reconciled by 
appropriate management personnel.  

Responsible Manager - The manager to who= the assigned staff member reports 
adinistratively and has one-over-one approval authority.  

Senior Manager - For the purpose of this procedure, a Senior Manager 
includes the Project Manager and any manager with direct reporting respon
sibility to the Project manager (e.g., Assistant Project Managers, TrMSS 
Quality Assurance Manager, Manager of the Office of Institutional and 
External Affairs, and the Project Office QA Liaison).  

Service - The performance of activities such as design, fabrication, 
inspection, nondestructive examination, investigation, site characteriza
tion, calibration, repair, installation, or other service as defined in the 
procurement document.  

Software Requirements Specification - The Software Product resulting from 
the software requirements phase of the Software Life Cycle. A definition 
of User needs and Computer Program functions.  

Standard Practice Procedure (SP) - A procedure that assigns responsibility 
for action to Personnel from more than one APM Organization with the 
purpose being to tie together the activities into one system or flow 
relative to an activity or task.  

Stop Work Action - An action documented on a Stop Work Order (SWO) and 
issued as a directive to cease and desist the identified activity when, 
in the view of the Quality Assurance Manager and TOMSS Project Manager, 
continuing work could result in: 

Failure to adequately control the processing, delivery, installation, 

modification, or operation of a nonconforming item.  

Serious failure or breakdown of the T&MSS Quality Assurance Program.  

Significant hazard to those items or activities that are important to 
safety and/or waste isolation.  

Superseded Docuent - A superseded doctent is a8 previously released 
document, which has been replaced in its entirety by another controlled 
doc=ent.  
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Supplemental Audit - Audits which are conducted in addition to regularly 
scheduled audits. They cover specific subjects deemed necessary by the 
T&MSS QA Manager or Lead Auditor.  

Supplier Generated Document - Those documents generated by a supplier in 
accordance with procurement document requirements.  

Technical Coordinator (TC) - The staff member with functional responsibility 
for a specific DOS Order area (e.g., managers of T&MSS Quality Assurance, 
Radiological Field Programs, Safety and Health Compliance, Information 
Systems, etc.). Functional responsibility is generally determined by the 
current T&MSS Organization Chart.  

Technical Document - A document of technical subject matter other than 
institutional materials developed for one-time use gor specialized audi
ences, or financial, property control, management, or contractual info=rma
tion that is administrative in nature. Technical documents may include 
(but are not limited to) the following: 

"o topical reports, final reports, and letter reports; 
"o technical data for programmatic decisions; 
"o conceptual designs, schematics, block diagrams, drawings, and maps; 
"o any nonadoinistrative documents (e.g., regulatory, socioeconomic, or 

environmental) required or developed to support project objectives.  

Testing - an element of verification for the determination of the capability 
of an item to meet specified requirements by subjecting the item to a set of 
physical, chemical, environmental, or operating conditions.  

Unplanned Event - A situation that occurs outside of normal planned activi
ties and occurrences. Zzamples of unplanned events include serious injury, 
fire, release to the enviroment of radioactive materials or hazardous 
chemical, loss or theft of hazardous or radioactive material, and other 
significant events which may concern the public.  

Unusual Occurrence (UO) - The term UO applies only to such occurrences as 
are reportable to DOS under applicable DOI Orders.  

Work Instruction (WZ) - Implementing procedure that details all essential 
work steps for the worker associated with a task or function. These 
procedures typically include step-by-step work instructions that may or may 
not require perfoxmor sign-off as each step is ccopleted.
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DEC 0 7 1990 
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Technical Project Officer 
Science Applications International 
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101 Convention Center Dr.  
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Las Vegas, NV 89109 

YUCCA WWWN QULITY ASSURANCE DIVISIN (YMOAD) AUDIT 90-08 OF THE SCIMCE 
APPLICATIONS INTEMNTIONAL CORPORATIGN (SAIC) QUIALITY ASSURANCE (QA) PROGRAM 

Enclosed is the report of QA Audit 90-08, which was conducted by the YAD at 
the SAIC facilities in Las Vegas, Nevada from. November 13 through 19, 1990.  

During the course of the audit, the audit team generated five Corrective 
Action Requests (CAOs). Responses to the CARs (which were transmitted via 
separate letter) are due as dated on each CAR. The subject audit is 
considered completed as of the date of this letter; however, any open CARs 
will continued to be tracked until each has been closed to the satisfaction 
of the Audit Team Leader and the Director, YTh*D.  

If you have any questions, please contact James Blaylock at (702) 794-7913 
(ITS 544-7913) or Richard L. Maudlin at (702) 794-7290 (FFTS 544-7290).

Y•*AD:3E-1136 Yucca Mountain Quality Assurance Division
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Audit Report 90-08
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EXECUTIVE SUMMARY 

The Quality Assurance (QA) qualification audit of Science Applications 
International Corporation's (SAIC) QA Program and quality related activities 
were conducted over a one-week period in the SAIC offices located in Las 
Vegas, Nevada.  

In the opinion of the audit team, the SAIC QA Program is adequate for 
initiation of quality-affecting activities. However, specific elements of the 
QA Program were identified as either indeterminate (due to a lack of 
implementation), marginally effective or ineffective. The following is a 

summary of those elements of the SAIC QA Program judged by the audit team to 
be indeterminate or marginally effective.  

1. Due to the lack of sufficient implementation, the effectiveness in the 
areas of Criteria 8 (Identification and Control of Items, Samples, and 
Data); Criteria 11 (Test Control); Criteria 13 (Handling, Shipping, and 
Storage); Criteria 14 (Inspection, Test and Operating Status); Criteria 19 
(Software Quality Assurance); and Criteria 20 (Scientific Investigation 
Control) could not be determined.  

2. In the area of Criteria 4 (Procurement Document Control), the audit team 
found several disconnects within the implementing procedures related to 
the process for the purchase of commercial grade items. Based on these 
conditions found in the procedures, the area was considered marginally 
effective.  

3. In the area of Criteria 12 (Calibration), the audit team found 
implementation to be ineffective. This was based on SAIC's Quality 
Finding Reports (QFRs) which had been written to identify deficiencies 
found in implementation of the program procedures. The measures that have 
been taken by SAIC's management to date have not appeared to 
satisfactorily resolved the conditions.  

The results of the audit documented five (5) Corrective Action Requests (CAR) 
that identified conditions adverse to quality found during the course of the 

audit investigation. The CARs related to deficiencies found in the areas of: 

Indoctrination and Training (1), Procurement (1), Instructions, Procedures and 

Plans (1), Inspection (1), and Corrective Action (1). None of the CARs 
generated as a result of the audit, either collectively or individually, 
represent a breakdown in the QA Program. What they do represent is a need for 

management attention to bring the SAIC QA Program into full compliance. Nine 
potential CARs were resolved during the course of the audit. The details 
regarding the CARs and potential CARs resolved during the audit are described 
in this report.  

It is recognized by the audit team that the SAIC QA Program has only been in 
effect since May 21, 1990. The audit team would like to commend SAIC's 
management and personnel for the effort that has been put forth in 
establishing the QA Program.
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1.0 INTRODUCTION 

This report contains the results of a Quality Assurance (QA) audit of the 
activities conducted by the Office of Civilian Radioactive Waste 
Management (OCRWM). The audit was conducted at the SAIC facilities in Las 
Vegas, Nevada during the period of November 13, through 19, 1990.  

2.0 AUDIT PURPOSE AND SCOPE 

The purpose of this qualification audit was to evaluate the adequacy and 
effectiveness of implementation of the SAIC Quality Assurance Program 
associated with the Mined Geologic Disposal System (MGDS). The audit 
focused on the period between May 21, 1990 (approval of SAIC's QAPD) and 
November 13, 1990.  

The scope of the audit covered those quality affecting activities 
associated with the MGDS. The scope of the audit encompassed a review of 
applicable implementing procedures and procedure implementation. In 
addition, technical aspects specifically related to Meteorological 
Monitoring and Radiological Monitoring activities were evaluated.  

The following program elements were audited to assess compliance with the 
SAIC's Quality Assurance Program Description (QAPD), Revision 1 and 
associated implementing procedures: 

1.0 Organization 
2.0 Quality Assurance Program 
4.0 Procurement Document Control 
5.0 Instructions, Procedures, Plans, and Drawings 
6.0 Document Control 
7.0 Control of Purchased Items and Services 
8.0 Identification and Control of Items, Samples, and Data 

10.0 Inspection 
11.0 Test Control 
12.0 Control of Measuring and Test Equipment 
13.0 Handling, Shipping, and Storage 
14.0 Inspection, Test, and Operating Status 
15.0 Control of Nonconforming Items 
16.0 Corrective Action 
17.0 Quality Assurance Records 
18.0 Audits 
19.0 Software Quality Assurance 
20.0 Scientific Investigation Control
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3.0 AUDIT TEAM PERSONNEL AND OBSERVERS

Responsibility 

Audit Manager 
Audit Team Leader 

Auditors 

Auditors-In-Training 

Technical Specialists 

Observers

Individual 

James Blaylock 

Richard L. Maudlin 

A. Edward Cocoros 

Robert B. Constable 

Kerby.L. Tyger 

Mario R. Oiaz 

Catherine E. Hampton 

Charles C. Warren 

Albert C. Williams 

Thomas Rogers 

Sam Smith 

Diane Harrison-Giesler 

Byron Kesner 

Teak Verma 
US Nuclear Regulatory Commission (USNRC) 

John Buckley 
USNRC 

Thomas Trbovich 
USNRC 

John Gilray 
USNRC 

Phillip Niedzielski-Etchner 
Nye County, Nevada 

EnglebrechtVon Tiesenhausen 
Clark County, Nevada 

Susan V. Zimmerman 
State of Nevada
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4.0 SUMMARY OF AUDIT RESULTS 

4.1ý Statement of Program Effectiveness 

In the opinion of the audit team, the SAIC QA Program is adequate 
for the initiation of quality-affecting activities. However, 
specific elements of the QA Program were determined as either 
indeterminate (due to the lack of implementation), marginally 
effective, or inadequate as noted below: 

1. Criteria I (Organization) -- An organizational structure has 
been established and procedures put in place which adequately 
define the organizational responsibilities. Requirements which 
address interfaces, stop work, and for evaluating disputes have 
been adequately covered in implementing procedures. This area 
was considered effective for the work performed to date.  

2. Criteria 2 (QA Program) -- The QA Program requirements have been 
adequately defined in implementing procedures. The concerns 
that were noted in this area have been previously identified by 
SAIC QA on corrective action documents. Implementation that has 
occurred in this area to date appears to be effective.  

3. Criteria 4 & 7 (Procurement Document Control and Control of 
Purchased Items and Services) -- The procedural system 
established by SAIC for the procurement of items is detailed in 
six (6) individual procedures. The process was found to be 
fragmented and difficult to follow. Due to this problem, the 
controls applied to procurement documents is marginally 
effective.  

The procedures and implementation for the controls applied to 
purchased items and services appeared to be effectively 
implemented.  

4. Criteria 5 (Instructions, Procedures, Plans and Drawings) -- The 
process established for the generation, review, and approval of 
quality related documents were considered to be effective with 
one exception. A deficiency was identified relating to the 
controls applied to vendor manuals.  

5. Criteria 6 (Document Control) -- This process established for 
the control of documents was considered to be effective with no 
specific deficiencies identified.  

6. Criteria 8 (Identification and Control of Items, Samples, and 
Data) -. Effectiveness in this area is indeterminate due to the 
lack of sufficient implementation.
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7. Criteria 10 (Inspection)-- To date, implementation in this 
area has been limited to receipt inspection. Based on the 
objective evidence reviewed, this area was considered 
effective.  

8. Criteria 11 (Test Control) -- Effectiveness in this area is 
considered indeterminate due to the lack of implementation.  

9. Criteria 12 (Control of Measuring and Test Equipment) -- The 
controls being applied in this area were found to be 
inadequate. SAIC has written several QFRs which identify lack 
of implementation of the procedures.  

10. Criteria 13 (Handling, Shipping, and Storage) -- The process 
established for effectively controlling materials, parts, 
components, and samples were limited at this point in time.  
Due to the lack of implementation this area is considered 
indeterminate.  

11. Criteria 14 (Inspection, Test, and Operating Status) -
Effectiveness in this area could not be determined due to lack 
of any ongoing activities.  

12. Criteria 15 (Control of Nonconforming Items) -- The process for 
the control of nonconforming items was considered to be 
effective. The procedures appeared to adequately address the 
requirements of the QAPO.  

13. Criteria 16 (Corrective Action) -- The controls being applied 
to corrective action appeared to be effective, except in one 
instance.  

14. Criteria 17 (Quality Assurance Records) -- Evaluation of this 
area Included the review of documentation packages. The 
results reflect that implementation is effective.  

15. Criteria 18 (Audits) -- Evaluation of this area covered both 
audits and surveillances. The process for audits and 
surveillances was found to be adequately addressed in 
procedures and was found to be effectively implemented.  

16. Criteria 19 (Software Quality Assurance) - Due to the lack of 
a documented Software Quality Assurance Plan and no quality 
affecting software under development, effectiveness of this 
area was considered Indeteminate.  

17. Criteria 20 (Scientific Investigation Control) -- The 
effectiveness in this area was considered indeterminate.
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In the area of Meteorological and Air Quality Monitoring, the audit team 
found that implementing procedures were in place and being used. However, 
the upper-tier plan, Environmental Field Activity Plan (EFAP) for Air 
Quality, is only in draft form. Also, data interpretation and analysis 
cannot be performed at this time due to the lack of an approved Software 
QA Program.  

In the area of Radiological Monitoring, no activity has been implemented.  
Procedures are still in the process of being developed to prepare for when 
site activities commence.  

4.2 Summary of Programmatic Activities 

1. Criteria I -- The SAIC organizational structure is defined in 
the SAIC QAPD, Section 1. The audit revealed that the 
organizational structure is in place, that procedures adequately 
describe managerial responsibilities, and organizational changes 
are processed monthly. The elements of interface control as 
described in AP 5.19Q were found to be satisfactory. These 
areas were considered to be effectively implemented. The only 
areas where sufficient implementation has not occurred to 
evaluate effectiveness are resolution of disputes, stop work, 
and quality allegations. Objective evidence utilized to 
evaluate this area can be found in Enclosure 1 of this report.  

2. Criteria 2 -- The broad overview requirements for the QA Program 
are described in the SAIC QAPD, Section 2, and respective 
implementing procedures. Other aspects of Criteria 2 that were 
evaluated included QA Controls, QA Grading, Management 
Assessment, and Indoctrination, Training and Qualification of 
personnel. Several personnel training and qualification 
packages, including those for audit and inspection personnel, 
were evaluated for compliance to suchprocedures as SP 1.21, SP 
1.31, SP 1.42, and OP 1.S. The results of the review identified 
one instance where required training had not been completed 
prior to initiation of the activity. This was documented in 
CAR YM-91-012.  

The only area where implementation had not occurred to date is 
the conduct of readiness reviews. The only other condition that 
existed which had been previously documented on a SAIC's QFR was 
related to a procedure on the control of noncompliances as 
required by AP S.27Q. It should be noted that SAIC has issued 
and is implementing a procedure for the control of nonconforming 
items (SP 1.23). Objective evidence reviewed to evaluate 
compliance In this area can be found in Enclosure 1.  

3. Criteria 4 -- A review and evaluation of procedures SP 1.12, SP 
1.25, SP 1.28, OP 1.4, and SP 1.43 were performed to verify 
implementation. The objective evidence evaluated for compliance 
to these procedures are referenced in Enclosure I to this
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report. The results of the evaluation revealed that one 
purchase requisition did not provide Justification for 
commercial grade items and two purchase requisitions for 
commercial grade items did not contain signatures and dates of 
approval. These conditions are documented on CAR YM-91-O13.  

The activities in this area were found to be marginally 
effective. This was attributed to the current program structure 
in which six (6) individual procedures have been issued for 
controlling the procurement process. It should be noted that 
SAIC's management concurred with this evaluation and has begun 
assessing changes to *streamline the system.n 

4. Criterion 5 -- A review was performed to verify that the OCRWIH 
program requirements have been appropriately factored into the 
SAIC QAPD. This was accomplished by a review of Attachment "A" 
of Revision 0 to the SAIC QAPO and was found to be satisfactory.  
The preparation, review, and approval of Standard Practices 
(SPs), Operating Procedures (OPs), and Work Instructions (WIs) 
were found to be satisfactorily accomplished in accordance with 
SP 1.1 and SP 1.30. Verification of the document review process 
was accomplished by the review of Form 
Number T&MSS/098. SP 1.1 describes the process for Interim 
Change Notices (ICNs). Form Number T&HSS/099 was reviewed to K,.  
verify implementation. Forms control is handled in accordance 
with SP 1.3 and SP 1.7. The results of the review of criteria 
were found to be satisfactory.  

5. Criteria 6 -- Documents are controlled in accordance with the 
requirements specified in SP 1.34 and SP 1.35. Objective 
evidence in the form of a record review package for the review 
of the SAIC QAPD was selected to verify compliance. The review 
and issuance of the QAPO were found to be satisfactory. Also 
Form Numbers T&MSS/029, 030, and 033 were reviewed to determine 
compliance. Only one discrepancy was noted in this area. There 
does not appear to be any procedures In place which describe the 
process for receipt and control of vendor manuals. This is 
documented In CAR YM-91-014.  

6. Criteria 7 -- A review of procedures SP 1.12, SP 1.25, SP 1.28, 
SP 1.43, OP 1.3, OP 1.4, OP 1.7 and an evaluation of the process 
was performed to verify Implementation. A review of Procurement 
Documents and Supplier Qualification Packages identified in 
Enclosure I was performed to verify Implementation. The results 
of the review of objective evidence indicate effective 
implementation in this area. It is recommended by the audit 
team that suppliers of 'Commercial Grade Items* be controlled 
separate from those supplying quality-related items and/or 
services.
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7. Criteria 8 -- Activities in this area have been very limited at 
this point in time. AP.6.3 describes the process for 
identification of items. Air quality monitoring filter samples 
are controlled by inking in a number on the filter paper. The 
numbers are then entered on a Particulate Sampler Data Record 
(PSDR), Form Number T&MSS/101/2. The filters and PSDRs are 
transferred to the SMF every 90 days. The activities evaluated 
were found to be satisfactory.  

8. Criteria 10 -- Inspection is performed in accordance with SP 
1.12 and SP 1.25. To date, implementation of these criteria 
has been limited to receipt inspection. To verify 
implementation, a review of applicable procedures, Receipt 
Inspection Reports, and other related evidence as noted in 
Enclosure 1 was used. There was only one deficiency noted in 
this area. The problem noted was Hold For Test" tags have not 
been used where required. This condition has been documented 
on CAR YM-91-015.  

Other than the one condition noted above, implementation in 
this area was considered effective.  

9. Criteria 11 -- SAIC test control is limited to equipment and 
instruments that apply to engineered items only. As of this 
date, there are no plans to acquire any engineered equipment or 
instruments. Purchases have been only off the shelf commercial 
grade items.  

10. Criteria 12 -- The requirements for Calibration are specified 
in SP 2.4. During the course of the audit it was observed that 
the requirements of the procedure were not being appropriately 
implemented. As a result, it was identified to the audit team 
that SAIC had written several QFRs which documented this 

- condition. Since a review of the QFRs revealed that they 
adequately addressed the audit teams concerns, no CAR was 
written. Implementation in this area was considered 
inadequate.  

11. Criteria 13 -- Procedures which specify requirements for the 
shipping, handling and storage of purchased items are described 
in SP 1.28, SP 1.12, SP 1.25, WI-RM-1139, I-RM-114, and WI-RM
141. There was only one piece of equipment found in storage.  
This equipment was identified as "NUMELEC" NU114 ALPHA 
SPECTROMETER. No problems were observed in this area. Due to 
the lack of sufficient implementation, this area was considered 
indeterminate.  

12. Criteria 14 -- The requirements for inspection and test are 
defined In SP.1.25. The only activities that have occurred to 
date were those described under Criteria 10. No testing has been 
performed to date. This area was considered indeterminate.
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13. Criteria 15 -- The control of nonconforming items is 
accomplished in accordance with SP 1.23. A review of the 
objective evidence referenced in Enclosure 1 was performed to 
verify implementation of the requirements in SP 1.23. The 
results revealed that compliance in this area was satisfactory.  

14. Criteria 16 -- The process for Corrective Action is specified 
in SP 1.22 and SP 1.37. No activity has occurred in the area 
of Stop Work. Implementation of the requirements of SP 1.37 
was accomplished by the review of evidence referenced in 
Enclosure I of this report. The results of the review noted a 
deficiency regarding the evaluation of QFRs for significance.  
This condition was documented on CAR YM-91-016.  

Aside from this one deficiency, Implementation was considered 
satisfactory. The audit team would like to make a 
recommendation which applies to both Criteria 15 and 16. The 
logs currently used by the SAIC Quality Assurance Department 
are manual. These logs do not allow for effective statusing.  
It is recommended that SAIC develop and implement a 
computerized system of logging- A computerized logging system 
will increase the effectiveness of and responsiveness to the 
corrective action system. In addition to providing input for 
the trending process, computerized logs will allow the QA staff 
to status management via periodic reports.  

15. Criteria 17 -- The processing and control of records are 
accomplished in accordance with SP 1.36 and WI-REC-OOl.  
Objective evidence as noted in Enclosure I of this report was 
used to verify compliance. The results of the review in this 
area revealed that Implementation was satisfactory.  

16. Criteria 18 -- Activities related to the performance of audits 
-and surveillances are addressed In procedures OP 1.1, OP 1.2, 
OP 1.5, and SP 1.21. Audit and surveillance report as noted in 
Enclosure I were reviewed to verify compliance with the above 
procedures. The results revealed that compliance was 
satisfactory.  

17. Criteria 19 -- To date there has been no software developed to 
perform quality related activities. SAIC.does not have an 
approved SQAP as of the date of this audit. Subsequently, no 
implementation could be verified in this area.  

18. Criteria 20 -- A review and evaluation of planning documents 
were not performed at this time due to the fact that no 
planning documents have been prepared since the approval of the 
SAIC QA Program. The planning documents which address the 
areas of Meteorological, and Radiological Monitoring are the 
responsibility of the Yucca Mountain Project Office for 
control. The only planning document within SAIC control is the
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Environmental Field Activity Plan (EFAP). In a review of this 
document it was found that the document was issued only in 
"Draftn form. This problem has been previously identified on 
Standard Deficiency Report (SDR) 398.  

Limited work has occurred in the meteorological and air quality 
area since the approval of the SAIC QA Program. What work has 
occurred, compliance with instructions was found to be 
satisfactory with one exception. This condition was resolved 
prior to concluding the audit. As of this date, the only 
meaningful work that has occurred in the area of Radiological 
Monitoring is the preparation of Work Instructions. As a 
result of the audit, implementation of procedures for the 
control of activities related to Air Quality, Meteorological, 
and Radiological Monitoring is considered indeterminate.  

4.3 Summary of Technical Activities 

1.0 Meteorological/Air Oualitv Honitorina 

The Air Quality/Meteorological Monitoring Programs were 
technically reviewed for consistency with the T&MSS Quality 
Assurance Program Description (QAPD), the Environmental Field 
Activity Plan (EFAP) for Air Quality, the Meteorological 
Monitoring Plan, and the implementing Work Instructions.  

Only those T&MSS documents dated between May 21, 1990, and the 
present (the time frame of the audit) were considered in 
support of the technical evaluations presented in this summary.  

Activities conducted under both the Meteorological and the 
Particulate Sampling programs are generally in accordance with 
approved Work Instructions, the EFAP-Air Quality, and the 
Meteorological Monitoring Plan.  

However, as specified in SDR No. 398, the EFAP-Air Quality is 
still not approved (i.e., not a controlled document). This 
open SDR should be remedied as soon as possible, since many of 
the requirements of sample design and frequency (specified in 
40 CFR 58) are incorporated into the EFAP but not into the 
lower-level implementing Work Instructions.  

40 CFR 58, Appendix 8, specifies 13 operational procedures for 
PSD Air Monitoring Programs. A summary of the audit's 
technical results and a list of the objective evidence examined 
is included with the description of the operational procedure:
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1. Selection of methods, analyzers, or samplers: Adequate 
but could only be evaluated for the particulate sampling 
program and the meteorological Instrumentation. This 
technical evaluation Is based on an examination of the 
equipment specification list, status reports, the equipment 
maintenance and repair records, and completed particulate 
sampler acceptance test forms.  

2. Training: Adequate - Personnel are qualified for their 
assigned positions, and training records are complete. This 
technical evaluation is based on a review of training 
records of environmental monitoring program personnel (Ms.  
Monica Dussman, Task Manager; Mr. Joe Conway, Field 
Technician; Mr. Peter Luthiger (closed file); and Mr. Steve 
Cameron), and interviews with Ms. Dussman.  

3. Installation of Equipment: The required acceptance 
inspection, installation and calibration procedures were 
completed for the particulate samplers and the 
meteorological monitoring equipment. Gaseous pollutant 
monitoring equipment has not yet been installed.  

For the meteorological monitoring and particulate sampling 
programs for this technical evaluation were based on an 
examination of complete Particulate Sampler (or other 
appropriate) Test Forms, and entries in the Air Quality 
Logbook, which is kept in Building 4522, Area 25, at the 
Nevada Test Site (see WI-MET-001 for the appropriate TUMSS 
form listing).  

4. Selection and control of calibration standards: Could not 
be evaluated - gaseous pollutant monitoring program not in 
effect.  

5. Calibration: Addressed under programmatic Criteria 12.  
Certain calibration requirements for meteorological 
instrumentation were verified during the field portion of 
the audit on November 15, 1990 (e.g., placement of the North 
directional stake for wind direction measurements, uses of 
calibration tags, etc.). In addition, Particulate Sampler 
Calibration Check Forms' (T&HSS/105/2) were reviewed for the 
particulate sampling program.  

6. Zero/span checks and adjustments of automated analyzers: 
Not yet applicable nor evaluated.  

7. Control checks and their frequency: Adequate. This 
technical evaluation is based on a review of Calibration 
Documentation forms (for both Particulate and Meteorological 
instruments). Control checks for the particulate monitoring 
program were evaluated by reviewing the filter cartridge
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preparation procedures with the Field Technician and 
examination of the Filter Weight Log Book (T&MSS/104/2), 
and examination of calibration records for the balance used 
in weighing the filters.  

8. Control limits for zero, span and other control checks, and 
respective corrective actions when such limits are 
surpassed: Not yet applicable nor evaluated.  

9. Calibration and zero/span checks for multiple range 
analyzers: Not yet applicable nor evaluated.  

10. Preventive and remedial maintenance: Adequate - records 
indicate that preventive maintenance occurs on a regularly 
scheduled basis, and remedial maintenance occurs in a 
timely fashion. The technical evaluation was based on a 
review of the Preventive Maintenance Log, Preventive 
Maintenance Status Reports, and interviews with the Task 
Manager and Field Technician.  

11. Recording and validating data: Adequate - records indicate 
that meteorological data are recorded on tape with backup.  
Once data are transported from the site to the Project 
Office, an initial check is made to ensure that they are 
reading correctly. This technical evaluation Is based on 
an interview with the Task Manager and Mr. Grover Prowl.  

12. Data quality assessment (precision and accuracy): 
Instruments are periodically calibrated and the monitoring 
systems are independently audited on a regularly scheduled 
basis. However, because neither statistical summaries nor 
data interpretation is being performed, it is difficult to 
assess data quality.  

Use of the In-house Meteorological Monitoring Station 
System Audit Form (T&MSS/134/2) became effective 9/90.  
This program is currently in place, but a scheduled audit 
has not yet occurred. Although an assessment of data 
quality proved inconclusive, the prescribed independent 
calibration of instruments is being performed and noted in 
the Air Quality Logbook.  

13. Documentation of quality control information: Adequate.  
Addressed by examining entries in the Air Quality Log Book 
and the above mentioned T&MSS forms.  

At this time it is premature to draw any conclusion as to the 
effectiveness of the Air Quality and Meteorological Monitoring 
Programs. The installation of the gaseous pollutant 
monitoring network is necessary to complete the ambient air 
quality monitoring effort prescribed in the EFAP-Air Quality.
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Effectiveness of these monitoring programs can only be judged 
through a review of the collection and evaluation of data. Only 
raw data from particulate samplers and the meteorological 
monitoring program are being collected at this time. All data 
summary/ interpretation activities are currently on hold 
pending approval of the Software QA Plan.  

Finally, one of the primary goals of these programs is to 
provide data inputs to the radiological monitoring program.  
Specifically, these inputs are used in calculations of a 
concentration parameter for assessing radiological impacts.  
Because software development has not occurred and statistical 
and data interpretation activities are on hold, dispersion 
modeling using the collected air quality and meteorological 
data'is on hold. Consequently, the effectiveness of these 
programs is indeterminate at this time.  

2.0 Radiological Monitoring 

As a result of this audit of the technical activities based on 
the Radiological Monitoring Plan (RIP), Rev. 0, there were no 
deficiencies identified. However, there are two 
recommendations which are described later in this section. In 
general, there appeared to be a good attitude by the technical 
personnel in meeting quality assurance objectives. As of this 
date, there has been little site activity. The primary 
emphasis has been placed on procedural development so that when 
activities commence, the program is in place. As a result, 
effectiveness could not be evaluated due to the lack of 
implementation of the technical activities.  

Objective evidence examined to during the course of the 
technical evaluation listed in Enclosure 1 of this report.  
Based on the objective evidence evaluated and interviews with 
staff, the following conclusions are noted: 

1. The technical staff appeared to be qualified for the work 
that they were doing based both on records and responses 
provided to technical questions. Personnel appeared to be 
knowledgeable of procedural requirements.  

2. The technical procedures were adequate, although 
effectiveness could not be evaluated due to lack of 
implementation.



Audit Report 
90-08 
Page 13 of 16 

3. The RMP (a Project Office document) includes the Scientific 
Investigation Plan for radiological monitoring activities.  
The RMP is also a support document for scientific 
investigation plans which produce nonradiological data to 
support radiological activities which are prepared by other 
participants. The Operation Procedures and Work 
Instructions implement the RMP. The Interface between the 
SPs and WlIs and the RH!P could be strengthened.  

Recommendations for the technical activities based on the 
Radiological Monitoring Plan are as follows: 

1. Review and evaluate the planned interface between NRAD/EPA 
and SAIC, and the training of NRAD/EPA personnel who will be 
involved with the data collection beginning January 1991.  
(Prior to start of data collection activities.) 

2. Since the RH4P is a Project Office document, it should be a 
management document containing the requirements for the 
conduct of the Radiological Monitoring Program, not a 
technical document specifying "how6 to perform the 
monitoring. The RMP should be rewritten as a requirements 
document at the Project Office level and SAIC should prepare 
an implementation document (e.g., Study Plan) describing how 
those requirements will be satisfied and implemented by the 
participant. The WIs and SPs would then reference the 
implementing document. This would strengthen the interface 
between the RIP and the WIs and SPs.  

4.4 Summary of Audit Ftindinas 

A total of five (5) CARs were generated as a result of this audit.  
Information copies of the CARs are attached as Enclosure 3 to this 
report. A synopsis of CARs is presented in Section 6.0 of this 
report. Additionally, included in this report is a brief summary of 
potential CARs that only required remedial action and were resolved 
during the audit.  

5.0 AUDIT MEETINGS 

5.1 Pre-audit Conference 

A pre-audit conference with key staff was conducted at 9:00 a.m. at 
the SAIC facilities in Las Vegas, Nevada, on November 13, 1990. The 
purpose, scope, and proposed agenda for the audit were presented and 
the audit team and observers were introduced. A list of those 
attending is attached as Enclosure 2.
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5.2 Persons Contacted During the Audit

(See Enclosure 2 for a list of those persons contacted during the 
audit.)

5..3 Post-audit Conference

The post-audit conference was conducted at 3:00 p.m. on November 19, 
1990 at the SAIC facility in Las Vegas, Nevada. A synopsis of the 
CARs identified during the course of the audit were presented to SAIC 
management and staff. A list of those attending the post-audit 
conference is attached as Enclosure 2.  

5.4 Audit Status Meeting 

Audit status meetings were held with the SAIC TPO and his staff and 
the SAIC QA Manager each morning of the audit. A status of how the 
audit was progressing and identification of potential deficiencies 
and/or comments were discussed.  

6.0 SYNOPSIS OF CORRECTIVE ACTION REQUESTS AND POTENTIAL CARs CORRECTED DURING 
THE AUDIT

6.1 Corrective Action Reauests

YM-91-012 

YM-91-013 

YM-91-014 

YM-91-OI5 

014 
YM -9!1-flOr

Personnel in the Radiological Field Program are 
performing quality affecting activities without receiving 
some of the required training.  

Purchase Requisitions for commercial grade Items do not, 
in all cases contain the Justification and/or the 
signature and date of the APH.  

No procedure(s) exist for the control of submittal, 
identification, distribution and maintenance of vendor 
manuals.  

A review of procurement packages revealed that 'Hold for 
Test" tags had not been utilized as required by procedure 
for Items that have been received, inspected, and reguire 
testing.  

SAIC Quality Finding Reports (QFRs) identified conditions 
which by definition should have been designated as 
serious or significant conditions,

K)
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6.2 Concerns Corrected During the Audit 

1. Checklists of surveillance SR-90-007 did not contain source 
information related to the attributes checked during the 
surveillance and the results, (i.e., sat, unsat, N/A), as 
required by procedure OP 1.2. The checklist in question was 
reviewed by SAIC staff and the appropriate information was 
entered to correct the observation.  

2. The designation of a M&TE custodian by the T&MSS Assistant 
Project Manager and the QA Manager had not been accomplished as 
required by procedure SP 2.4, para. 4.0. Prior to concluding the 
audit, a M&TE custodian was named in order to initiate, 
administer and coordinate the 4&TE program.  

3. QA records returned to the record source are required to be 
protected after work hours as required by procedure SP 1.36, 
para. 5.4.1. A record package was returned to the Manager of the 
Radiological Field Programs Department on Friday, November 16, 
1990. The auditor requested documented evidence to be produced 
after the weekend to attest that the QA records package was 
protected accordingly and such document was provided on November 
21, 1990.  

4. The SAIC Audit Schedule did not contain the organizations that 
were going to be audited as required by procedure OP 1.1, para.  
5.1.2.d. A revised schedule was issued November 16, 1990 
containing this type of information.  

5. Contrary to the requirements of WI-AQ-0O1, site logbook entries 
covering maintenance activities were not being transmitted to the 
Local Records Center (LRC) within 10 working day of completing 
the entry. Prior to completion of the audit, WI-AQ-001 was 
revised to indicate that site logbooks were records rather than 
each entry. Also requirements were established which require 
that site logbook be submitted to the LRC every ninety days. All 
past logbook entries have been submitted to the LRC.  

6. It was noted during the audit that Purchase Order No. 14-910054 
was "voidedu after issuance, however, the related procedure, SP 
1.28, Rev 2, only addresses voiding of a Purchase Requisition.  
ICN No. 1 was approved and issued on 11/19/90 revising SP 1.28 to 
address the process for voiding Purchase Orders.  

7. At the time of the audit, procedural controls did not exist which 
would assure that procurement activities would terminate when a 
supplier was removed from the Qualified Suppliers List (QSL) 
subsequent to issuance of the purchase order. As a result, 
Purchase Order No. 14-910054 remained In effect until 11/09/90, 
even though the supplier was removed from the QSL on 09/25/90.  
ICM No. 1 was approved and issued on 11/19/90 revising SP 1.28 to
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provide controls for terminating suppliers who have active 
purchase orders and have been removed from the QSL. In addition, 
the audit team determined that no services or items were procured 
from the affected supplier after their removal from the QSL.  

8. The procedure for Receipt Inspection, SP 1.25, Rev 2, specifies 
that a Nonconformance Report (NCR) will be generated for damaged 
items identified during receipt inspection. Receipt Inspection 
Report (RIR) No. 14-910062-IA identified 'creases 3 found in the 
air filters received. However, this condition was documented and 
accepted on the RIR instead of being documented on an NCR as 
required. ICN No. 1 was approved and issued on 11/19/90 revising 
SP 1.25 to provide instructions and parameters for identifying 
and accepting these conditions on an RIR In lieu of an NCR.  

9. Based upon the requirements of SP 1.23, several deficiencies were 
noted in the area of *Nonconformance Control.' These 
deficiencies included: (a) inadequate logging system, (b) 
application of inappropriate hold tags resulting in the exclusion 
of information, and (c) lack of adequate flow down from the 
procedure to the NCR form. Prior to the conclusion of the audit, 
all of the noted conditions had been satisfactorily corrected.  

7.0 REQUIRED ACTIONS 

Responses to each CAR (delineated in Section 6.0) are due within the time 
frame stated in Block 10 of each CAR, as detailed in the CAR transmittal 
letter. Upon responses, and satisfactory verification of all remedial and 
correction actions, the CARs will be closed and SAIC will be notified (by 
letter) of the closure.
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LIST OF OBJECTIVE EVIDENCE 

CRITERIA 1 

1. T&NSS Personnel Organization Status as of 11/01/90 

2. Interoffice Memos, Roberts to Bostian to T&NSS staff dated 08/01/90, 

09/05/90, 10/08/90, and 11/06/90 

3. TUMSS/034/1 T&SS Organizational Change dated 10/02/90 

4. TUMSS/035/1 TUSS QA Classification dated 07/27/90 

5. TUMSS/036/1 TUSS Job Change effective 07/01/90 

6. IMOUs 66003, 66015, and 63019 

CRITERIA 2 

1. Basic Requirements Matrix Document, Rev 4, dated 10/22/90 for OCRWA QARD 

2. Basic Requirements Matrix Document, Rev 4. dated 10/22/90 for NQA 1, 1989 

3. Basic Requirements Matrix Document, Rev 2, dated 10/15/90 for NRC Standard 
Review Plan 

4. DOE Letter C. Gertz to TPOs dated 03/15/90, subject, 'Implementation of 
NUREG 1318 Procedures ... Procedures AP 6.17Q and AP 5.28QO 

5. QA Grading Report YMPO-EDDO02, Rev 0 

6. QA Grading Report YMPO-RSE-003, Rev 0 

7. QA Grading Report YMPO-QAGOOI, Rev 0 

8. Interoffice memo, J.8. Harper to Distribution, dated 06/07/90, subject, 
"*Assessmentm 

9. Management Assessment Plan submitted by Assessment Leader, W.A. Ruhlman 
and approved to J. Harper and J. Nelson 

10. Letter J. Harper to J. Nelson, Serial JBH:sb:K90-0422, dated 06/21/90
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11. Personnel records for twenty six.(26) persons including six (6) 
Auditors/Lead Auditors identified In the report titled, 'Summary of 
Programmatic Activities': 

J. Nelson W. McNabb J. Harper 
3. Doyle K. Gilkerson S. Nolan 
G. Fasno W. Jacobs K. Shank 
C. Turn H. High C. Roberts
N. Smith K. Moore J. Ryan 
W. Clark 3. Conway G. Powell 
H. Dussman 0. Rhode K. Hodges 
A. Temple K. Wirtz 3. Carlson 
C. Roe G. Williams A. Kirk 
J. Narron C. Tung C. Roberts 

12. QFR Status Report, SOR Status Report, NCR Status Report, Surveillance 
Report Status Log, and Internal Audit Log 

CRITERIA 4 

1. Purchase Requisition No's 5581268, 5591128, 5515997, 5557084, 5580891, 
5581271, 5591116, and 5581020 

2. Purchase Order No's 14-910055, 14-910062, 14-910074, 14-910075, 74-910080, 
14-910076, 14-910056, 14-910068, 14-910054, and 14-910085 

3. Qualified Suppliers Lists 90-03, Rev 9 and 90-04, Rev 4 

4. Reviewed the following vendors from the QSL: Amersham, Whatman Lab, 
Wedding & Associates Inc., Princeton Gamma Tech.  

CRITERIA 7 

1. Purchase Order No's 14-910055, 14-910062, 14-910074, 14-910075, 74-910080, 
14-910076, 14-910056, 14-910068, 14-910054, and 14-910085 

2. Certificate of Conformance for P.O. No 14-910055 (Traceable to Solution 
#R9/50/61 and R9/50/62) 

3. Certificate of Conformance for P.O. No 14-910074 (Traceable to the PO) 

4. QSL 90-03, Rev 9 and 90-04, Rev 4 
Change Notices to QSL: 

10/17/90 - Added "Belfort' for calibration services (Affected 
QSL 90-04, Rev 0) 
10/26/90 - Added "Aartec" to QSL 90-04, Rev 1 

Qualified Supplier Evaluation Files: 
General Physics, Ametec, Amersham, Belfort Instrument, John 
Fluke, Ringold Metrology, THA/Eberline, Pacific Northwest Lab, 
and Rotronics Instrument Corp.
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CRITEIAI10 

1. Purchase Requisition No's 5581268, 5591128, 5515997, 5557084, 5580891, 
5581271, and 5559997 

2. Purchase Order No's 14-910055, 14-910062, 14-910074, 14-910076, 14-910028, 
14-910054, 14-910065, 14-910078 

3. Receipt Inspection Reports (RIR) No's 14-910028-1A, 14-910062-lA, 14
910054-1A, 14-910050-lA, 14-910065-lA, 14-910065-16, 14-910065-IC, 14
910074-IA, 14-910076-lA, 14-910078-1A 

CRITERIA 15 

1. NCR Log T-QA-093 dated 06/90 

2. NCR No's 90-001, 90-002, 90-003, 90-004, 90-005, 90-006, 90-007 

3. Hold Tag No's 90-001 (1), 90-002 (1,2,3, and 4), 90-003 (1,2, and 3) 

CRITERIA-16 

1. TUMSS Stop Work Log 

2. QA Deficiency Reporting System Status Log 

3. Quality Finding Reports (QFRs) 90-001, 90-004, 90-006, 90-010, 90-013, 90
014, 90-15, 90-029 

1. Database printouts: TH-0154 dated 07/30/90, TH-0237 dated 10/03/90, TM
0293 dated 11/12/90, TH-0141 dated 07/17/90, and Th-0183 dated 08/16/90 

2. Records Package Segments: TH-0019 dated 06/05/90, Th-0027 dated 06/08/90, 
TH-0108 dated 06/15/90, T14-0080 dated 06/18/90, TH-0089 dated 06/15/90, 
and TM-0094 dated 06/19/90 

3. LRC Access Authorization List dated 09/20/90 

4. Two (2) hour fire rated safe UL Rating Class 350 

5. Record Packages: 
14-91-0028-65 Purchase Order/Belfort Instruments 
NNA. 900830.0068 dated 08/27/90 AP 2.4 Rev 0 
NNA. 900821.0003 dated 08/15/90 BTP-SHF-006 
P0-14-9100-62 Purchase Order-In Process 

6. Final Reports: NNA 900808.0038
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1. Audit Schedule dated 11/16/90 

2. Audit Record Packages for audits: A-90-001, A-90-002, A-90-003, and A-90
004 

3. Surveillance Records Packages for surveillances: SR-90-003 and SR-90-006 

CRITERIA 20 

1. Site Logbook 

RADIOLOGICAL MONITORING 

1. 'Radiological Monitor Instruction Manual.' 

2. Table of Contents/Revision Control Sheet, effective 9/25/90, which lists 
planned and completed procedures.  

3. "Purchase Requests Status,' as of 9/28/90.  

4. 'Radiological Monitoring Instruction Manual,' controlled copy no. 27, Rev.  
0, dated 8/24/90, RH 228, Valley Bank Center.  

S. 'Radiological Monitoring Instruction Manual,' controlled copy no. 8, Rev.  
0, dated 8/24/90, located at building 4522, NTS.  

6. "Radioactive Source Log," located in the Radioactive Materials Cabinet, 
Health Physics Trailer, NTS.  

7. "Source Material Inventory,' data sheet, located in the Radioactive 
Materials Cabinet, Health Physics Trailer, NTS.  

8. NWBETA Coding Form, dated 4/20/89, received from EPA November 1990.  

9. 'PU in Soil Samples,' dated 8/7/86, received from EPA November 1990.  

10. LTR (10/8/90): Sorensen to REECo, RAHATROL, transmitting source leak check 
results; CDS. YMS:L90-4593, with 2 enclosures. Encl. 1: 4th Quarter Leak 
Check Forms; Enrc. 2: 4th Quarter RAMATROL Analysis.  

11. LTR (8/30/90): Sorensen to REECo, RAMATROL, transmitting source leak check 
results; SW. YhS:L90-4184, with 4 enclosures. Encl. 1: 2nd Quarter Leak 
Check Forms; Enrc. 2: 2nd Quarter RAMATROL Analysis; Encl. 3: 3rd Quarter 
Leak Check Forms; Encl. 4: 3rd Quarter RAMATROL Analysis.  

12. Receipt Inspection form, T&l4SS/040/2, RI1000-093090, for receipt. of Ra-226 
solutions R95062 and R95061.
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13. Amersham Certificates of Calibration for receipt of Ra-226 solutions 
R95062 and R95061.  

14. Packing Sheet for receipt of Ra-226 solutions R95062 and R95061.  

15. RAMATROL Incoming Radioactive Material Checklist for receipt of Ra-226 
solutions R95062 and R95061.  

16. Receipt Inspection records for Cs-137 source, bar code no. 03047.  

17. WI-RM's-1O1, 104, -105, -113, -116, -139, -141, -142, -143, -150, -151, 
153, -197, 18), -312, -702. SP's 1.10, 1.12, 1.30.
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AUDIT 90-08 
SAIC QUALIFICATION AUDIT 

PERSONNEL CONTACTED

RANI7ATUPNJ TYTI I1

CONTACTED 
PRE- DURING 
AUDIT AUDIT

Andrews, William R.  
Ashton, John D.  
Beall, Ken 
Bean, Elaine 
Beck, Colleen 
Beers, R. H.  
Blaylock, James 
Blue, Jacalie 
Bostian, R. S.  
Buckley, John T.  
Caldwell, Henry H.  
Caldwell, Joseph R.  
Cardenas, Elsa B.  
Chandler, D. K.  
Clark, James E.  
Cocoros, Anthony E.  
Constable, Robert B.  
Conway, Z. Joseph 
Davis, Allen F, 
Diaz, Mario R.  
Dunham, Joseph F.  
Dussman, Monica M.  
Ebner, Hans 
Estella, John W.  
Fasano, Gregory 
Foley, Michael I.  
Frey, William 
Gilkerson, K. 0.  
Gliray, John 
Gonzales, Roger 
Hampton, Catherine E.  
Harper, James B.  
Harris, Michael V.  
Harrison-Giesler, D.  
Hedden, Judith A.  
Hodges, Kristi 
Horton, Donald G.  
Johnson, Kent B.  
Johnson, S.  
Kamna, Marilyn 
Kesner, Byron T.  
Kimble, Robert L.  
King, Jerry L.

SAIC/T&NSS 
SAIC/T&MSS 
SAIC/T&4SS 
SAIC/T&MSS 
DRI 
SAIC/T&MSS 
DOE/YMP 
SAIC/T&MSS 
T&MSS/APM 
NRC 
T&MSS/P&0 
MACREC 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&1SS 
MACTEC 
DOE/YMP 
SAIC/T&MSS 
SAIC 
DOE/YMP 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&MSS 
T&MSS/PM 
SAIC/T&MSS 
SAIC/T&MSS 
NRC 
SAIC/T&MSS 
DOE/YMP 
T&ISS/QA 
SAIC/T&ISS 
DOE/YMP 
SAIC/T&MSS 
SAIC/T&MSS 
DOE/YMP 
SAIC/T&MSS 
SAIC/TUMSS 
SAIC/T&MSS 
MACTEC 
SAIC/T&MSS 
SAIC/T&MSS

Transp Dept Mgr 
Sys Analysis Sftwr 
Actng APM/Proj Mgr 
Supv/Doc Control 
Archaeology 
Acting APH 
QA Engineer 
Info Sys Mgr 
APH 
QA Engineer 
Staff Advisor 
QA Consultant 
Clerk 
Asst Project Mgr 
QA Liaison 
Sr QA Specialist 
QA Engineer 
Site Technicial 
Lakeville, MD 
QA Engineer 
Staff Advisor 
Dept Mgr EFPD 
Manager DRC 
Staff Advisor 
Senior Scientist 
Staff Advisor to PM 
User Svcs Mgr 
QA Verification 
On-Site Resident 
Dep APH Res Mgr 
QA Specialist 
QA Manager 
Mgr/Reg Studies 
Materials Enginer 
Personnel Admin 
QA Specialist 
Director, OQA 
QA Program Leader 
Personnel Admin 
Art Advisor 
Environmental Spec 
Regional Studies 
Asst Project Mgr

IJAMF
POST
AUDIT

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x x

x 
x 
x 

x x 
x 
x x x 
x 
x 

x 
x 

x 
x 

x x 
x x 
x x 

x 
x x 

x x 
x 

x x 
x 

x x 
X 

x 

x 
x x

x 
x 
x

m m I V VNAMF
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ADCSI~A7 AT TAN TTTI ;

CONTACTED 
PRE- DURING 
AlIfiTT AIIflT

Kirk, Ann R.  
Lee, Lynda J.  
Low, James 
Marchand, Robert 
Martin, Jennifer G.  
Matthews, S.  
McCann, Edward W.  
McNabb, William V.  
Narron, J. R.  
Nelson, John H.  
Niedzlelski-Elchner, 
Niles, Penny A.  
Nolan, S.  
Pane, T.  
Powell, G.  
Prince, J. K.  
Rhode, David 
Rodgers, Thomas E.  
Ryan, James F.  
Smith, Samuel R.  
Sorensen, Dennis C.  
Spangler, Elaine L.  
Spink, John 
Standish, Paul N.  
Statler, Jan 
Stephenson, Alan R.  
Tacelli, Arlene 
Tappen, Jeffrey 
Taylor, Charles 
Tiesenhasuen, E.  
Therien, John 
Thomas, Wanda F.  
Tompkins, A.  
Trbevich, Thomas C.  
Tyger, Kerby L.  
Verden, Janice D.  
Verma, Tilak 
Voegele, Michael D.  
Warren, Charles C.  
Weaver, Jeff 
Weston, Jim 
Williams, Albert C.  
Witham, 0.  
Wolverton, K.

T&MSS/RMD 
SAIC/T&HSS 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&HSS 
SAIC/T&MSS 
SAIC/T&JSS 
SAIC/T&JSS 
T&MSS/TPO 

P. Nye County 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&MSS 
ORI 
CER 
SAIC/SEES 
Weston 
T&MSS/RFPD 
SAIC/T&MSS 
SAIC 
SAIC/T&MSS 
T&HSS/RMD 
SAIC/T&MSS 
SAIC/T&MSS 
SAIC/T&HSS 
SAIC/T&MSS 
CCCP 
SAIC/T&HSS 
SAIC/T&MSS 
SAIC/T&MSS 
NRC 
MACTEC 
SAIC/T&MSS 
NRC 
SAIC/T&HSS 
MACTEC, 
T&HSS/R&LS 
SAIC/TIHSS 
DOE/YHP 
SAIC/T&MSS 
SAIC/T&MSS

Supv MDC 
Dept Hgr Info Sys 
Mgr Sys & Comm 
Property Coord 
Config Mgr 
Deputy Mgr Env 
Deptuy Project Mgr 
QA Specialist 
Project Manager/TPO 
Observer 
Integration 
QA Specialist 
Records Mgt Assist 
Meterologist 
Health Physics 
Asst Res Prof 
QA Engineer/AlT 
Procurement 
QA Engineer 
Mgr RFPD 
Tech Coordinator 
Lakeville, MD 
Engineer 

.Manager RHD 
Gen Serv Dept Mgr 
Supv LRC 
Engr Transp Dept 
QA Specialist 
Observer 
QA Intergration 
Resource Mgrmt 
Radiological Spec 
QA Engineer 
Sr QA Spec 
Dept. Mgr. RHOi 
QA P.M.  
Tech Dir 
Sr QA Spec 
Dep Asst Proj Mgr 
Deputy APH 
General Engineer 
Sr Radio Chemist 
QA Engineer

•IAMr
POST
AInTT

x 
x 
x 

x 
x 
x 
x 
x

x 
x 

x 
x 
x 
x 
x 
x 

x x 
x 
x 

x

x 
x 

x 
x

x 
x 
x

X X 
x

x

x 
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x 
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x 
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OFFICE OF CIVIUAN s4CM No. TH-91-012 

RADIOACTIVE WASTE MANAGEMENT DATrE: .L/27/9o 

U.S. DEPARTMENT OF ENERGY SA 

WASHINGTON, D.C. wSs No.: _/__CA 

CORRECTIVE ACTION REQUEST 
I Cntoling Document 2 Related Report No.  

QAO •Audit g0-08 
3 Responsible Organization 4 Discussed Wit 

SAIC D. Sorensen 
10 Response Due II Responsibility for Corrective Action 12Stop Work Order Y or Ni 

12/27/90 D. Sorenen 7 1 

I Requirement 
Q1PD, Revision 1, Paragraph 2.2.11 states in part1, OTIS personnel assigned to perform 
activities that affect quality sball receive appropriate training prio: to perfokring work.' 

SP 1.31, Revision 2, Paragraph 5.2.2 states in part, Responsible mamag assigns training (pcr 
T&•S 027/4) the individual is expected to accoplish when it has been• teramfied they v11 be 
performg quality affecting work. This will be done prior to execution of the initial qualification evaluation." 

Paragraph 5.3, training on New and Revised Procedures. Paragraph S.3.1 and 5.3.2 states in 
part, "j new procedures are issued, determine which staff mimbers, if an , should be trained 
on the procedure. As revised procedures are issued, determine wbic;h staff mbers, if any, 
must be trained on the revisions: training shall be assigned if the procede that has been 

6 Adverse Condition 

Personnel in the Radiological field Program Department are performin quality affecting 
activities without receiving some of the required training as determined by the initial 
training form or as determined by additional training requested by the responsible manager on 
September 11, 1990. furthermore, the training program at this time does not require to 
document the revision and/or changes affecting the documents used for training. Therefore, it 
is very difficult in some cases to verify or attest to this information.  

7 Recornmendd Acion(s): 

I knJutor Dais: 0 evrfty Level - 13 Approved By: Dais: 
K. .Da10 0 3M I~ ~ ~ ~ t 20W 13j0 O 11~h 

16 Corredive Ac~on Completed adAccepted: 17 Cimire Approved B 

&A R _ _ _ Daw e _ _ _ _ _ _ _ _ _ _

I I



CORRECTIVE ACTION REQUEST 
- _ (continuation sheet) 

5 Req~iiefents (continued) 
revised was previously identified as part of the eployee's required training. in such a ease, the training mst be CoMp1eted prior to the performace of quality affecting work using the plocedure, oa within 30 calendar days, whichever is 3oon.4."

•qL

I

CAR NO.: YM-91-012 
DATE: 11/27/90 
SHEET: 2-... oF 2

OFFICE OF CIVIIUAN 
RADIOACTIVE WASTE MANAGEMENT 

U.S. DEPARTMENT OF ENERGY 
WASHINGTON, D.C.



OFFICE OF CIVIUAN s4 NO.: W-91-01 3 

RADIOACTIVE WASTE MANAGEMENT IDTE: 22/27/90 

U.S. DEPARTMENT OF ENERGY QA 
WASHINGTON, D.C. ____No.  

CORRECTIVE ACTION REQUEST 
I Controning Document 2 Related Report No.  

SP 1.43, Revision 0 (8/10/90) Audit o0-08 
3 Responsible Organizabon 4 Discussed With 

SAIC . arper 
10 Response Due I11 Responsibifty for Correcbve Action 1 Stop Work Order Y or N 

12/27/90 J. 7a1per U 
6 Reqtrement: 

1. SP 1.43, Section 5.1 requires the identification and justification for comercial grade 
items to be delineated on a document suitable fot attachment to the Purchase Requisition.  

2. SP 1.43, Section 5.2.2 requires the requester's &PH to *indicate approval and verification 
of the statements made by signing and dating the description document." 

6 Adverse Condifion: 
1. ?urchase Requisition #5602921 for comercial grade item does not have the justification 

attached as required.  

2. Justifications for comercial grade item were attached to furchase Requisitions 05544376 
and 05591128. lovever, the justifications were not signed and dated by the AM.  

7 Recommended Actko(s): 
1. Reviev affected Purchase Requisitions (in addition to the above) and provide 

jUatificatiMn as required.  
2. Provide procedural changes and/or training to prevent recrrnce.  

a bivut Date: 9 e Sertty Level- 13 Approved By: Daie: 

1 . L . I M 0 210 3 0O QA QI I h 
1-v 14 b aCorr*cM Ave m 

1 Correcdve Ac•on.-Comrpleted and Acepted: 17 loms Approved Or.  

GAR D__ e _ _A

I'
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OFFICE OF CIVIUAN 14CAANO.: nt-*9l024 

RADIOACTIVE WASTE MANAGEMENT DTe 11/27/90 
U.S. DEPARTMENT OF ENERGY SWEEr: . oF _._.  

WASHINGTON, D.C. wsNo.•A/1 GA 

CORRECTIVE ACTION REQUEST 
I Contolling Document 2 Related Repal No.  

SAIC QAPD, Revision 1 Audit 90-0 
3 Responsible Organizaon 4 Discussed With 

SAIC J. Harper 
10 Response Due I Responsibility for Correctve Action 12 Stop Work Order YorN 

12/27/90 1. Chandler 7 1 

S Requirement: 
SAIC QAPD, Revision 1 states in part 'Paragraph 5.1.1. Instructions, Procedures, Plans or "Drvawi$g (as applicable) shall be prepared.... Paragraph 5.1.2. These documents shall fe 
reviewed, approved, distZibUted...." 

S Adverse Coindion: 
Contrary to these requirements, no procedure eXists to control the submittal, identification, 
control, distribution, and up-dating of vendor manuals currently identified in quality related 
work instrUctions for work performed on quality related equipment.  

7 Recommended Actions): 
Issue a Standard Practice Procedure to control vendor technical manuals and vendor technical 
information.  

* Initiator o atp: * Seve"i Levl - 1 Approed By: Date: 
ae 110 20 39 

P15 Verh"ntakton of Carreclve Actiom: 

16 CorrecIvo Acton Completed and Acepted: I7 Closs* Approved By.

ADate OI _ _



OFFICE OF CIVILUAN ,,A,140.: g1-79-01 

RADIOACTIVE WASTE MANAGEMENT DAET: L1/27/90 

U.S. DEPARTMENT OF ENERGY CA 

WASHINGTON, D.C. w. N _.: _CA 

CORRECTIVE ACTION REQUEST 
1 Controlling Document 2 Related Report No.  

SP 1.25, Revisions 1 and 2 Audit gO-Os 
3 Responsible Organizaton 4 Discussed With 

SAJC J. Iarper 

10 Response Due I/ , Responsibility for Corrective Action 12 Stop Wo Order Y or N 
12/27/90 1 3. suprp. I

5 Reui~rement: 
SP 1.25, Revisions 1 and 2, laragraph 5.5.2 states, "Camplete the *Bold for test' tag, Ref.  
Exhibit 7, and attech to ite. Annotate the Rl remauks section to indcate 'gold for Test* tag 
at tached.'

I Adverse Con4dton: 

A review of Procuremnt Packes ( #.e., #14-91005f and #14-910074) revealed that "Bold for 
lest' tags have act been uti zed for item. that have been received, insected, and tequire 
testing. (Note: The inspector concured that the tags had not been used.)

7 Recommended Action(s): 
1. identify those item that have been accepted and require "lold for lest* tags. Apply the 

tags and annotaethe RIR.  
2. -emphatsize the requirement to the inspectors.  

4 kitiator Date: 9 Severity Level- 113 Approved Ely-De 
.L. ,21 p ,[ 2 0 I O OA A s.i- .., a.  

"".i•. A • 8L1'190 1 1 i
11 V*ftaca• Cohrect Action:*

18 Corrective Action Completed and Actd 17 Cr Ared By: 

OAR _____ _ I01_A



OFFICE OF CIVILIAN ,4CAR NO.: _- __-0_ _ 

RADIOACTIVE WASTE MANAGEMENT DATE: 11/27/90 

U.S. DEPARTMENT OF ENERGY sH~ffr: I OF 2 

WASHINGTON, D.C. W3s No.: /_ CIA _ .  

CORRECTIVE ACTION REQUEST 
I Contolling Dckument z Related Report No.  

S? 1.37, Revision 1 2Rldit 90-0 N 

3 Responsible Organizaton 4 Discussed With 

SAC 3. J a.per 
10 Response Due 11 Rosponsblty for Corroctvo Acmon 12 Stop Work Order YorN 

12/27/90 
3. Harper 

5 Requirement: 

si 1.37., Paragran 5.0, number 4, 91 Manager, "Evaluate w.ethe: the foi.dinq c.onstitutes a 

significant condition advets* to quality &n accordance with criteria established below: 

a. A significant or serious breakdown in any Portion of the quality assurance program.  

I %dvrse Condibon: 
Qf 90-001, Revision 0 and Revision 1, VR 90-013, 90-014, and 90-015 identified 
codit ions which fulfill the above cited definition but were not identified as 
significant conditions.  

o n 90-001, Revision 0 and Revision 1 Vws written to identify an average 39.1 failure 
* rate for training records.  

Block I of the Onf stated, 'Documentation deficiencies were noted in all survuilled 
departments. Files are inco lete and forms axe inconsistently used." Response to 
QFX (Nelson 6/11/90) stated,. It can neither be sMtisfactotily demonstrated nor 
verified that 6MS personnel are fully trained to pefZorm quality affecting 

7 Recmnmended Actin*s): 

I lruiaor Date: 9 Sevedty Level - 13 Apptm r .vd8 ae 
C ec n . a m 1 0 2 0 3 0 

IS Vedfifcation o rci wAt

I a vorrecvo Acfon Compleo aw4 Acicepted )e" Approved Or.

OAR Date___

)

17G OckkCAR Daft .



OFFICE OF CIVIUAN CAR NO. YM-91-016 

RADIOACTIVE WASTE MANAGEMENT DATE: 11/2i/9O 

U.S. DEPARTMENT OF ENERGY SWEET: 2 ol 2 

WASHINGTON, D.C.  

CORRECTIVE ACTION REQUEST 
(continuation sheet) 

f Adverse Condition (continued) 
activities.tm 

QM 90-013, 90-014, and 90-015 were written to document the deficiencies identified as 
a result of surveillance SR-90-006. The su.rveillance s.•mary (dated 10/4/90) 
identified that the "overall program is insufficient to meet the requirements of the 
UMSS QAPD.-



OFFICE OF CIVILIAN 14CAR NO.: 
RADIOACTIVE WASTE MANAGEMENT DATE: 

U.S. DEPARTMENT OF ENERGY SHEET:. A OF 
WASHINGTON, D.C. wss No.: GA 

CORRECTIVE ACTION REQUEST I Controlling Document .2 Related Report No.  

•1Responsible Organization 4 Discussed With 

10 Response Due I I1 Responsibility for Corrective Action 12 Stop Work Order Y or N 

5 Requirement: 

6 Adverse Conditionn

7 Recommended Ar41nfelo

8 Initiator Date: 9 Severity Level- 13 Approved By: Date: 
10 20 30 

OQA 
15 Verification of Corrective Action: 

"16 Corrective Action Completed and Accepted: I 17 Closure Aooroved Bv:

OAR _ __ Date I OOA____

6 Adverse Condition:

S.............. wv-- . M •,,twl.

I'I 1



OFFICE OF CIVILIAN 14CAR NO.: 
RADIOACTIVE WASTE MANAGEMENT DATE: 

U.S. DEPARTMENT OF ENERGY SHEET: - OF 
WASHINGTON, D.C. I WBS No.: 0A 

CORRECTIVE ACTION REQUEST 
I I Controlling Document 2 Related Report No.  

3 Respnsible Organization 4 Discussed With 

10 Response Due I I1 Responsibility for Corrective Action 12 Stop Work Order YorN 

5 Requirement: 

6 Adv~rnsi Cnnditinn.

7 Powmmend Awrh-wntidel

8 Initiator Date: 9 Severfty Level - 13 Approved By: Date: 

110 20 eo 

Is Verication of Corrective Action:I O

I :I

16 Corrective Action Completed and Accepted: 17 Closure Approved By: 

AR __ Date - .- I OQA

6 Adverse 
C ~lIonition*

W WV•IVlWlffVlWV••l•JS



7 Recommended Acton(

Date:
1 Vniticati• Dae: Severity LevelA113 20 s[3 

"Is Verificatio!n of Corrective Actio.a':

13 Approved By: 

O0A

16 Corrective Action Completed and Accepted: 

OAR _ _Date 17 Closure Approved By: 
OQAI

I I
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