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SUtMARY

NEVADA NUCLEAR WASTE STORAGE INVESTIGATIONS PROJECT

MAY 1984

KEY ACTIVITIES

WBS 2.1, Systems

A paper entitled, "A Natural Language Solution to a Tuff Problem," was

presented at the Spring meeting of the Association of System 2000 Users for

Technical Exchange in Austin, Texas. The paper describes the development of

the current user-friendly interface that allows the use of the Tuff Data Base

without detailed knowledge of the complex System 2000 data base.

A report, "Effect of Host Rock Dissolution and Precipitation on Permeability in

a Nuclear Waste Repository in Tuff," was revised following peer review and is

undergoing management review. The results of the analyses indicate that the

flow of water into and around a repository in the Topopah Spring Member at

Yucca Mountain would not be significantly affected by dissolution and

reprecipitation of host-rock minerals.

WBS 2.2, Waste Package

A draft outline was written of potential problems involving the use of copper

as a nuclear waste container material. This draft was discussed at a meeting

between NNWSI Project representatives and representatives from the Inter-

national Copper Research Association and from the Copper Development Associa-

tion. The three main issues concerned the compatability of copper with

processes proposed for fabricating and handling the waste form and metal

containers; the compatability of the copper with the physical and chemical

environment in the geologic repository; and the compatability of copper with

other components in the nuclear waste package. The representatives from the

copper industry will consider the Issues and reply.
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Because anticipated environmental conditions for a tuff repository in Yucca

Mountain are sequentially a hot, dry period followed by a cooling period, it is

expected that stainless steel waste container surfaces will become covered by

an oxide film. Consequently, experiments have been initiated to ascertain

whether or not the effects of the thermally grown oxide film are beneficial or

detrimental to the subsequent performance of the container. Preliminary

results indicate that the oxide layer may increase the resistance to both local

and pitting attack.

The waste package conceptual design was changed in May. The design changes

have resulted in canisters that have a constant diameter, an improved criti-

cality control, square-hole space frames for all spent fuel, and an allowance

for higher power assemblies.

WBS 2.3, Site

To further the understanding of the dynamic transport properties of tuff, a

study is being conducted of the migration of radionuclides through fractured

tuff using sorbing tracers. The experiments are being performed under

saturated conditions, which should yield a lower bound for the retardation of

soluble species in the unsaturated zone because matrix potential will enhance

the uptake of soluble radionuclides into the matrix.

Test well UE-25c#3 was drilled to its total depth of 3,000 ft. This is the

third of a triangular array of test holes constructed downgradient of Yucca

Mountain to allow hydraulic and transport tests to be performed along

directions parallel to and across regional fracture sets.

As part of an overall review of the available thermodynamic data, solubility

limits for technetium and ruthenium were calculated for a repository

environment for use in the EQ3/6 thermodynamic data base. This is being done

to support site and performance assessment.
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WBS 2.4, Repository

Soil test pits were completed at four of the potential sites for repository

surface facilities, and a preliminary site ranking was completed. Site 3,

which is immediately east of Exile Hill, is the preferred location. A final

ranking of recommended sites should be available for conceptual design team

review by August 1, and a recommended site will be proposed in September.

A paper entitled, "Modeling of a Modified Rocha Slot Test in Welded Tuff,m was

presented at the American Society of Civil Engineers Spring convention in

Atlanta on May 15.

WBS 2.5, Regulatory/Institutional

An SCP Working Group conference call was held in May to discuss project needs,

the DOE/HQ SCP management plan, the duties of the In Situ Coordinating Group,

and the DOE/HQ SCP review cycle.

On May 31 the draft NNWSI Project Environmental Assessment (EA), Chapters 2

through 6, was sent to DOE/HQ. This satisfies the June 1 deliverable date.

Development is continuing of economic, social, and community services profiles

for the communities that could be affected by repository development. This

effort includes review of the existing data and consultation with the appro-

priate planning and policy organizations for each of the communities.

WBS 2.6, Exploratory Shaft

A meeting was held in May to discuss the interactions of the repository with

the currently planned Exploratory Shaft (ES) and a possible second ES, or ramp.

A commitment was made to study the various combinations of shaft sizes, shaft

locations, and ramps. A significant impact on the Exploratory Shaft Test Plan

is anticipated if the two-shaft concept is adopted.
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WBS 2.7, Test Facilities

In anticipation of decommuissioning the Spent Fuel Test-Climax facility,

disassembly and shipment of field systems to LLNL is nearing completion. Other

systems, such as the surface transport vehicle, the canister lowering system,

and the underground transfer vehicle have been mothballed in place.

The final draft Statement of Work for the performance of dry storage cask

demonstrations at the E-MAD facility is in review. The Statement of Work

includes task descriptions and cost and schedule estimates. This work is part

of the activities specified in Section 218(a). Demonstration and Cooperative

Programs, of the Nuclear Waste Policy Act.

During May, fifteen tours were conducted of the Spent Fuel Test-Climax

facility, and twelve tours were conducted of the E-MAD facility.

WBS 2.9, Program Management

The NNWSI Project Level 1 Milestones and associated milestone criteria were

baselined by the Change Control Board in May.

The NNWSI Project Quality Assurance Plan, NVO-196-17 (Rev. 2), was approved and

issued on May 8.

The Public Information meeting in Beatty, Nevada, was held as scheduled on

May 29. Presentations were given at the meeting by D. L. Vieth (WMPO),

L. D. Ramspott (LLNL), T. 0. Hunter (SNL), and W. W. Dudley (USGS).
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Funding Overview

The month-end programmatic estimated costs were $41,435,000 as compared with a

planned $41.467,000, which resulted in a cost underrun of $32,000 through the

month of May.

The following are the year-to-date plans, costs, and variances:

Plan Cost Variance

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.9

Systems

Waste Package

Site

Repository

Regulatory and

Institutional

Exploratory Shaft

Test Facilities

Program Management

NTS Allocation

State Grant

$2,387,000

3,058,000

15,018,000

7,337,000

1,774,000

1,695,000

4,337,000

5,079,000

607,000

175,000

$2,083,000

2,954,000

15,167,000

6,993,000

2,034,000

1,629,000

4,646,000

4,923,000

646,000
360,000

$304,000

104,000

<149,000>

344,000

<260,000>

66,000

<309,000>

156,000

<39,000>

<185,000>

(1)

Total $41,467,000 $41,435,000 $ 32,000

4he plan is based on a $67M FY 1984 funding authorization.

Note 1: Cost overrun is due to the carryover of $226,000 from the prior year.

Milestone Changes Since Last Report

There were no changes to the baselined Level 1 Milestones during May. However,

Milestone M447, "Seal Development Plan for Repository," was not completed in

May. It is anticipated that this deliverable will be submitted in July.
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NNWSI PLANNING & SCHEDULING
BUDGET BASELINE

MAY 1984

CONTRACTORS

SNL

LLNL

LANL

USGS

SAI

REECo

H&N

F&S

WESTINGHOUSE

WSI

PAN AM

MISCELLANEOUS

NTS ALLOCATION

RESERVE

TOTAL (BA)

FORWARD FINANCING

CAPITAL EQUIPMENT

TOTAL (BA)

BEGINNING
FUNDING

$17,800

8,298

9,090

7,777

5,861

9,498

470

1,168

2,746

200

30

579

847

46

$64,410

(500) .

3,090

$67,000

CH
ENDING

ANGE FUNDING

- $17,800

- 8,298

- 9,090

- 7,777

- 5,861

- 9,498

- 470

- 1,168

- 2,746

- 200

_ 30

- 579

- 847

- 46

- $64,410

- (500)

- 3,090

- $67,000

7



N
N

I PROJECT

PROJECT STATUS



2.1 SYSTEMS

OBJECTIVE

The objective of this task is to apply the concept of systems to the develop-

ment and design of the repository, both the surface and subsurface facilities,

and to the evaluation of the effectiveness of the geologic and hydrologic

environment in isolating radionuclides.

ACTIVITIES

The NNWSI Project System Description will be based partly on a document, "Mined

Geologic Disposal System Generic Requirements," which is to be published by the

DOE/HQ Geologic Repository Deployment (GRD) Program. The latest draft of the

Generic Requirements document was received at the end of April. NNWSI Project

staff reviewed the draft and provided comments for inclusion in the official

NNWSI Project response. The reviewers' concensus was that the document was

greatly improved over the previous draft; however, revision is necessary before

the document can be published as a GRD baselined policy document. A workshop

will be held at DOE/HQ in early June to make final revisions before baselining

the document.

"A Natural Language Solution to a Tuff Problem" was presented at the Spring

meeting of the Association of System 2000 Users for Technical Exchange in

Austin, Texas. The paper describes the development of the current user-

friendly interface that allows NNWSI Project participants to use the Tuff Data

Base without detailed knowledge of the complex System 2000 data base. In May,

a revision to the Tuff Data Base User-Friendly Interface Primer was completed.

The sixth quarterly Tuff Data Base Document was distributed to NNWSI Project

participants in May. The updated document contains new information in several

categories including uniaxial compressive strength, bulk property data,

mineralogy, stratigraphy, and updated hole coordinate information. Geologic

unit names were standardized in the Tuff Data Base to reflect changes in and

formalization of lithologic unit names authorized by USGS.
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A report, "Effect of Host Rock Dissolution and Precipitation on Permeability in

a Nuclear Waste Repository in Tuff," SAND84-1092, was revised following peer

review and is undergoing management review. The results of the analysis

indicate that the flow of water into and around a repository in the Topopah

Spring Member at Yucca Mountain would not be significantly affected by dissolu-

tion and reprecipitation of host-rock minerals. This information is needed to

provide a detailed evaluation of the performance of the engineered portions of

the proposed Yucca Mountain Waste Disposal System that are responsible for

providing containment of the emplaced nuclear waste and complementing the

isolation characteristics of the natural system.

Ground-motion measurements are made to provide for the acquisition, develop-

ment, verification, and validation of the computational tools required for

Performance Assessment analyses of the systems and subsystems that will

contribute to the integrated performance of a waste disposal system at Yucca

Mountain. During May a total of 93 ground-motion measurements were made of

which 12 were downhole. Fifty-one of the measurements were made at Yucca

Mountain of which six of the downhole measurements were at USW G-1 and six were

at USW GU-3. Three of the measurements were near candidate site No. 3 for the

repository surface facilities; these were the first measurements at this

location.

The Site Characterization Plan (SCP) draft of March 1983 notes that if Bare

Mountain fault were to rupture along its entire 17-km length, an earthquake

with a 6.8 magnitude would be created. This estimate was based on the work of

Mark and Bonilla (1977), which was, in turn, based on the data set in Bonilla

and Buchanan, "Interim Report on Worldwide Historic Surface Faulting," USGS

Open File Report 70-34. A more recent surface fault compilation (D. B.

Slemmons, "State-of-the-Art for Assessing Earthquake Magnitude, Waterways

Experiment Station," Miscellaneous Paper S-73-1, May 1977) was reviewed during

May. This predicts a lower estimate of earthquake magnitude. The SCP shows a

6.8 magnitude that produces a 0.4 g peak acceleration, which is based on

Schnabel and Seet (1973). Another report reviewed during May (K. W. Campbell,

"Attenuation of Peak Horizontal Acceleration within the Near-Source Region of

Moderate to Large Earthquakes," TERA Corporation Technical Report 80-1,

9



December 1980) shows that data from the Imperial Valley earthquake in 1979

indicate that a magnitude 6.9 earthquake would produce slightly less than 0.2 g

at 17 km. Thus, more comprehensive analysis suggests that estimates made in

the SCP are especially conservative.

PLANNED WORK

Work continues on several reports which will be referenced in the NNWSI Project

Environmental Assessment. These reports include the following:

e "Fracture and Matrix Hydrologic Characteristics of Tuffaceous

Materials from Yucca Mountain, Nye County, Nevada;"

* "Preliminary Bounds on the Expected Performance of the Yucca Mountain

Repository Site, Southern Nevada;" and

* "Evaluation of the Subsurface Area Available for a Potential Nuclear

Waste Repository at Yucca Mountain."

PROBLEM AREAS

None.

10



WBS 2.1, Systems
GOVERNMENT FISCAL YEAR 1984
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21.
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1984
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Cost (x000) 127 320. 626.

1043. 1362. 1692. 2046. 2387. 226.

877 1212. 1504. 14t. 2083. 0.

3050. 3398. 3724.

0 0 0.
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Variance Explanation: Loss of a contract employee whose replacement will not
begin work until June has reduced data ba.. costs. In additicn, there has been
a reduction in costs due to EA efforts.
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A\ PLANNED MILESTONE COMPLETION DATE

A COMPLETED AS SCHEDULED
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2.2 WASTE PACKAGE

OBJECTIVE

The primary objective of this task is to develop a technical basis and

engineering capability to design, test, and fabricate a waste package that is

compatible with the hydrological conditions, and geochemical environment in the

unsaturated zone beneath Yucca Mountain.

ACTIVITIES

Interaction experiments are performed to determine effects of heat on tuff in

combination with water from the proposed site. The long-term interaction

testing of crushed tuff and J-13 water in Teflon reaction vessels at 1500C was

finished after 180 days of reaction. Solution analyses of samples out to 150

days of reaction show silicon concentration appropriate to cristobalite

solubility. Analyses for 180-day samples are not available yet. The long-ternm

testing at 900C is continuing and samples at 200, 250, and 300 days will be

taken.

Observations of rock blocks were made this month in tunnels in the Climax stock

and in G-Tunnel at the Nevada Test Site. These activities included measurement

of block dimensions and orientations, estimation of the roughness of the joints

forming the block, and photography of the blocks for documentation purposes.

In addition, tilt tests were run on selected core samples; this will provide

input for estimating the shear strengths of the joints. The data obtained from

this field work will be used in evaluating some of the equations to be used for

emplacement hole stability calculations.

The results of two experiments that were carried out at 50°C and 9O0C and that

concerned the stress corrosion susceptibility of candidate stainless steel

specimens in gamma-irridated environments show some significant differences.

The pH in the 50%C experiment has remained in the 7 range, and the pH in the

900C experiment has risen to the 9 range. The nitrate and nitrite concentra-

tions in the 500C test have increased significantly, and the total fixed

12



nitrogen concentration in the 900C experiment has decreased. The difference in

fixed nitrogen concentration probably has resulted from the difference in vapor

pressure of nitric acid in the two experiments. The production rate of fixed

nitrogen in the gas phase should have been the same within about a factor of

two for the two experiments because their gamma dose rates are within this

factor. However, in the 90C experiment, the nitric oxides did not enter the

solution because of the high vapor pressure, and they were removed each day

when the gas phase was purged with 250 ml of air. By contrast, in the 5p0C

experiment nitric acid built up in the solution and reacted with both the rock

and the metal parts. These reactions buffered the pH and brought into solution

the more soluble species such as sulfates, chlorides, and carbonates.

An analysis was completed of the preliminary requirements for the processes for

making the waste package closure weld and in performing non-destructive

inspection of the weld. This analysis serves as input to the conceptual design

of the repository surface handling facilities for encanistering spent fuel

elements. The analysis contained the following: a flow chart for the planned

operations; a brief description of the welding and inspection processes

involved, particularly with regard to the equipment, inventory of parts, move-

ment of material through the radiation shield, and initial preparation that

these processes require; and, the corresponding process times and space con-

siderations for the operations. The first choice for the welding process is a

gas metal arc with wire feed and an Ar-He-CO2 mixture shielding gas. Other

options were listed with advantages and disadvantages given for each. Further

development is needed before a final choice can be made. The choice for

non-destructive inspection is ultrasonic testing with tomography as an alter-

native. Again, further development will be needed before a final decision can

be made.

A draft outline was written of potential problems involving the use of copper

as a nuclear waste container material. This draft was prepared for a meeting

between NNWSI Project representatives and representatives from the Inter-

national Copper Research Association and the Copper Development Association.

The draft outline raised the following three general issues:
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e Compatibility of copper with processes proposed for fabricating and

handling the waste form and metal containers. The yield strengths of

copper and copper-based alloys are lower than those of the austenitic

stainless steels that are the materials being considered for the

present conceptual designs. If thicker per containers are needed,

then their extra weight may present handling problems in emplacement

and retrieval. Deformation of low-strength coppers that are caused by

creep may hinder retrievability. The possible use of copper as a pour

canister for reprocessed waste forms raised questions of possible

scaling and deformation during the process times and temperatures and

called attention to the problem of surface decontamination. Finally,

the weldability of Cu and Cu-base alloys was discussed as it relates to

the ease of welding austenitic stainless steels.

* Compatibility of copper with the physical and chemical environment in

the geological repository. This issue centered around the corrosion

resistance of Cu and Cu-base alloys in the anticipated oxidizing

environment for a repository site in Yucca Mountain. Radiolytically

produced species such as NO2, nitrates, nitrites, HNO3, H202, and NH3

are corrosive toward copper. Some of these species favor stress

corrosion cracking. Selective leaching may occur of the less noble

constituent in certain Cu-base alloys. Finally, Cu and Cu-base alloys

may either undergo pitting or other localized attack.

* Compatibility of copper with other components in the nuclear waste

package. This issue concerns the possible detrimental effects of a Cu

container on the performance of other components in the waste package.

Modification of the geochemical environment by copper corrosion

products may occur. Transport of copper corrosion products may

accelerate the failure of the Zircaloy cladding and reaction with the

U02 fuel pellets and fission products. Reaction of copper corrosion

products with glass waste forms and subsequent leaching of radio-

nuclides may occur.
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The representatives from the copper industry responded that they would consider

the issues and reply. They will investigate information available on the

process and the corrosion concerns and will make recommendations on the grades

of high-conductivity copper or copper alloys to be pursued as candidate

container materials.

The anticipated environmental conditions for a tuff repository in Yucca

Mountain are sequentially a hot, dry period followed by a cooling period in

which resaturation of the waste package environment could occur. Thus, a

stainless steel container surface would be covered by an oxide film produced

during the lengthy time periods above 100%C before contact with liquid water is

possible. Also, stainless steel canisters used as recipients for reprocessed

wastes will develop an oxide layer that is dependent for growth on the time-

temperature history of the canister surface. Consequently, experiments have

been initiated in which some stainless steel specimens have been pre-treated at

different times and temperatures to ascertain if the thermally grown oxide has

a beneficial or a detrimental effect on subsequent performance in an aqueous

environment. The oxide layer may act as a barrier to ionic migration, espe-

cially with Cl , to the metal surface and thereby increase the resistance to

localized attack. During the past month, specimens of 304L stainIss steel were

heat-treated at 6500C for different amounts of time to generate different

thicknesses and possible compositional differences of oxide layers. When

specimens with the thermally grown films were exposed to J-13 water that had

1000 ppm chloride ion additions at 90'C, they were much more resistant to

pitting attack than were the specimens that were not heat-treated. Oxide

layers grown at this temperature appear to impart a beneficial effect on, the

performance of stainless steel. Other temperatures are being investigated, and

the composition and thickness of films will be determined by Auger electron

spectroscopy and other surface analytical techniques.

Changes were made in spent-fuel package design concepts in May. The design

changes result in canisters that have a constant diameter, an improved

criticality control, square-hole space frames for all spent fuel, and an

allowance for higher power assemblies (five-year-old waste). The canister

diameter is now 70 cm within which fits either a 2-hole PWR, a 3-hole PWR, or a

7-hole BWR space frame. Most void spaces inside the 304 stainless steel space

15



frame will be filled with crushed tuff to avoid pin rearrangement. Various

numbers of either intact or consolidated PWR and BWR assemblies can be

accommodated at an upper power limit of about 3400W. The canister weight has

increased to a maximum of about 17,000 lbs. The cost has also increased, but

calculations have not been performed yet.

Thermal calculations were completed for vertically and horizontally emplaced

canisters containing average burn-up five-year-old spent fuel (SF). Each

canister had an outer diameter of 0.67 m and contained four SF assemblies with

a power of 3461 W at the time of emplacement. Recent design improvements

increased the diameter to 0.7 m after these calculations were made. For

vertical emplacement, drift spacing was 30.48 m, package pitch was 8 m, and the

borehole diameter was 0.762 m. For horizontal emplacement, drift spacing was

36 m, package pitch was 4.166 m (end-to-end), and the borehole diameter was

0.864 m. The peak fuel temperature for the repository reference vertical

emplacement was 3360C, which will occur 0.5 years after emplacement; and the

peak fuel temperature for the repository reference horizontal emplacement was

3470C, which will occur 0.75 years after emplacement. Peak borehole wall

temperature for the vertical emplacement was 162°C, which will occur 1.0 year

after emplacement; and the peak borehole wall temperature for the horizontal

emplacement was 205'C, which will occur 1.5 years after emplacement. For

horizontal emplacement, the 347%C peak fuel temperature should be decreased by

increasing the spacing of the canisters. Areal power density can be held

constant by decreasing borehole spacing.

A simple analysis was conducted to deterime whether or not a one-inch annular

thickness of crushed tuff backfill would be thermally acceptable around spent

fuel and other canisters that are emplaced vertically. The results indicate

tnat the thermal conductivity of crushed tuff must be at least 0.4 to 0.5 W/mk

to transfer as much heat as thermal radiation for a borehole wall temperature

of 160'C. For waste packages with a low thermal power such as WY/DHLW and

spent fuel canisters with normal burnup intact assemblies, one inch of loose

tuff probably will not cause overheating. For high power, temperature limited

spent fuel canisters, a conductivity of 0.4 to 0.5 W/mK is necessary. Experi-

mental data is needed on the conductivity of crushed tuff as a function of

type, grain size, and packing density. The reason for using crushed tuff

16



backfill is to provide an alternative personnel shielding design for vertically

emplaced waste packages by backfilling the hole instead of using an iron

shielding plug. It would be difficult to prevent the backfill from filling in

around the canister, but it could be accomplished by placing a one-inch-thick

steel plate just above the canister on a counterbore shelf.

PLANNED WORKED

To support the interpretation of tuff-water interaction testing, some experi-

ments on the dissolution of the pure phases that are present in Topopah Spring

Member tuff are being undertaken. A sample of pure quartz has been prepared,

has been cleaned to remove any fine particles adhering to the grain surfaces,

and has been characterized by scanning electron microscope, by BET surface area

measurement, and by petrographic examination of a grain mount. Flow-through

dissolution cells have been assembled, buffered solutions have been prepared

for the dissolution study, and peristaltic pumps have been calibrated for flow

rate. The experiment will begin on June 4 and is scheduled to run for two

months.

As part of the tests to measure radionuclide release rates, the second series

of cladding containment credit tests of spent fuel will begin in June. These

tests will use H. B. Robinson and Turkey Point fuel segments, and for each fuel

type they will use an intact rod segment, the bare fuel from a rod segment, a

segment with two laser punctured holes, and a segment with a machined slit

defect. The tests will be conducted at ambient hot cell temperature in J-13

water.

PROBLEM AREAS AND ACTIONS TAKEN

Delays in delivery of materials from the Materials Characterization Council

(MCC), the failure of the MCC to provide materials according to the composition

requested, and the uncertainties associated with future delivery of the aged

glass continue to be a problem. Alternative sources of supply are being

investigated to eliminate this problem area.
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2.3 SITE

OBJECTIVE

The objective of this task is to determine whether or not Yucca Mountain is a

suitable location for a repository for high-level waste. The effort is divided

into two areas of study. The first is the development of the understanding of

the characteristics of the rock mass that lies below the surface of Yucca

Mountain. This encompasses the study of the geology (structure and

stratigraphy), hydrology (both saturated and unsaturated zone), geochemistry

(chemical reactions that can be expected when waste is emplaced), and

mineralogy and petrology (the study of the materials that will control the

isolation and engineering characteristics of the rock). The second is the

development of an understanding of the processes and events that could occur in

the environs surrounding Yucca Mountain that could serve as a potential

disruptive force to impact a repository. These efforts include the study of

the tectonics, seismicity, volcanism, regional hydrology, paleohydrology, and

paleocl imatology.

ACTIVITIES

A piece of tuff from the surface of Yucca Mountain was sectioned and crushed to

determine the depth of chloride infiltration. Some of the crushed tuff was

leached with water to measure chloride extraction efficiency. Analytical

techniques are being developed for measuring the chloride contents of these

samples. Instrumental analysis procedures appear to be more convenient and

more sensitive for the water analyses than neutron activation techniques. The

initial neutron activation analyses of some crushed tuff samples did not yield

detectable amounts of 38C1. Additional work is required to measure chloride in

crushed tuff. The results will be used to select samples for long-lived 36Cl

analyses to measure rainwater infiltration rates into Yucca Mountain.

As part of the solubility determinations study, calculations have been

completed of the pH buffer capacity of well J-13 water. The results of the

study were included in a report describing groundwater chemistry at Yucca
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Mountain. In addition, calculations of the solubility of uranium, plutonium,

americium, strontium, radium, and technetium in water from wells J-13, USW H-3,

and UE-25p#1 were made with the EQ3 computer program and with the current

thermodynamic data base. These results were also included in the report.

Work continued on the study of the migration of radionuclides through fractured

tuff using sorbing tracers. These experiments are being performed under

saturated conditions, and this should yield a lower bound for the retardation

of soluble species in the unsaturated zone because matric potential will

enhance the uptake of soluble radionuclides into the matrix. This study is

being made to enhance the understanding of the dynamic transport properties of

tuff.

Geologic field work was completed in southern Death Valley of sites of

Quaternary basaltic volcanism that may be underlain by an active magma chamber

at a depth of 15 km. This site is structurally similar to a number of basalt

centers in the Nevada Test Site region; therefore, the field work will improve

the understanding of basaltic volcanism near the Yucca Mountain site.

The following abstracts were approved for presentation at the Geological

Society of America's annual meeting in Reno, Nevada, November 5-8, 1984:

e "Tectonic Significance of Fractures in Welded Tuff, Yucca Mountain,

Southwest Nevada;" and

* "Magnitudes and Orientations of Stresses in an Extensional Regime:

Yucca Mountain, Nevada."

A paper entitled, "Transport Experiments in Fractured Tuffs at Yucca Mountain,

Nevada Test Site," was presented at the American Geophysical Union Spring

Meeting in Cincinnati, Ohio, on May 14.

The last of eleven seismic shot holes on NTS was spudded on May 10 and

completed as scheduled on May 11. These, and eleven other holes recently

completed on adjoining BLM land, will be used in a seismic refraction survey.
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Samples were processed from eight of the ten sites from which samples were

recently collected in Abandoned Wash. The magnetic orientation of these will

aid in interpreting the possible fault-induced rotation of volcanic units.

Test well UE-25c03 was drilled to its total depth of 3000 ft. The well was

pumped to clean out the soap used in drilling operations, and a water sample

was taken. This is the third of a triangular array of test holes constructed

downgradient from Yucca Mountain to allow hydraulic and transport tests along

directions parallel to and across regional fracture sets. Field tests will

include multiple-well (convergent flow and recirculating) and single-well tests

to determine the following:

* the characteristics of the fractures away from the boreholes;

* the comparability of different configurations to measure aquifer

parameters; and

* whether or not the results from laboratory experiments on tracer/rock

interactions being performed by LANL can be extended into field tests.

The tracers under consideration include conservative (Br-, I-, 34so

fluorocarbons, HTS, 95Tc04); nonconservative (Cs+, Ce , Fe-II/III,

other redox couples); and perhaps nondiffusing (Au-colloid, virus)

tracers.

Solubility limits for technetium and ruthenium were calculated for a repository

environment using reference groundwater analyses from the Nevada Test Site as

part of an overall review of the available thermodynamic data for these two

elements for use in the EQ3/6 thermodynamic data base. The application's

objective is to support site and performance assessment through calculations of

solubilities, rock/water interactions, etc., leading to long-term predictions

of geochemical behavior.

PLANNED WORK

A field trip to Yucca Mountain is planned the week of June 25 to locate surface

areas with appropriate fracture patterns for 36C1 infiltration measurements.
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An experimental examination of the stability of complexes of Am(III) with

carbonate will be done using the same techniques as with Pu(IV), which is the

competition of Am(III) for carbonate and citrate ions. Formation constants for

Am(III) complexes with carbonate are needed to calculate americium solubility.

A recent review of the existing thermodynamic data of aqueous americium species

indicates considerable uncertainty in the identity and formation constants of

Am(III) complexes with carbonate.

Planning for drilling and instrumentation of test wells USW UZ-6 and USW UZ-2

is underway. The pad construction for USW UZ-6 is almost complete. The

planning criteria are being revised and a list of equipment is being reviewed.

Cost estimates and delivery dates have not been received to date. The equip-

ment list for USW UZ-4 and USW UZ-5 and the neutron holes is being prepared.

PROBLEM AREAS AND ACTIONS TAKEN

None.
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2.4 REPOSITORY

OBJECTIVE

The objective of this task is to develop the engineering capability to design

construct, operate, and decommission a repository in tuff. Five specific

technical areas are involved that include (1) the determination of the physical

and mechanical properties of the rock matrix and rock mass that are important

to the design and construction of an underground structure; (2) the engineering

analysis and evaluation of the various technical details that are important to

the design and operation of a repository; (3) the development of the techniques

of sealing a repository as part of decommissioning; and (4) the preparation of

a site-specific design that will be accommodated within the development of the

equipment to construct the repository, handle the waste and the waste package,

and transfer the waste and the waste package within the repository system.

ACTIVITIES

The experiments continued this month on the time-dependent mechanical proper-

ties of Nevada Test Site tuffs as a function of temperature and stress. Calico

Hills tuff experiments are complete and the analysis of the results continues.

The most significant observation so far is the large hydration/dehydration

stresses and strains exhibited by this tuff. In nominally water-saturated

creep experiments, samples slowly elongate against applied stresses as high as

55 MPa. This is apparently the result of time-dependent hydration coupled with

micro-cracking. Additional experiments and analyses are planned to quantify

this phenomenon. These results are possibly very significant for mechanical

stability of mined openings and boreholes because of the magnitude of the

effect. A brief survey of mining literature indicates that this phenomenon has

been encountered before; often it even proves troublesome in rock that is

generally accepted as not containing swelling minerals such as zeolite or clay.

A test matrix for reaction experiments at lower temperatures was set up to

evaluate potential sealing materials. Disk specimens of simulated concrete

that has been prepared of prisms of Topopah Spring tuff and cast as the core of
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a 5-cm-diameter cylinder that is surrounded by 82-22 grout are being exposed

for different periods. Specimens of 82-22 and Topopah Spring tuff disks were

sampled after exposure at 150'C and 900C for eight weeks. The specimen removed

from the rocking autoclave agitated-reaction vessel that was run at 1500C

exhibited extensive development of a fine white surface coating. Determina-

tions of pH at the time of sampling showed a value of approximately 7.5, which

is compared with 10 for the static and vapor phase experiments at 900C and 6.8

in the agitated experiments at 200'C after 6 weeks. It seems probable that the

high pH in the static and vapor phase experiments are from incomplete equili-

bration. The fluid phases recovered from the current set of samples have been

submitted for chemical analyses.

Soil test pits were completed at four of the potential sites for repository

surface facilities. Samples, density measurements, and geologic observations

were taken to depths of 12 ft in the alluvium to provide a basis for comparison

between sites and to provide foundation data for conceptual design. Variations

that would affect engineering were negligible; size gradation and cementation

varied locally. In general, the alluvium is difficult to excavate because it

behaves like rock. A preliminary site ranking was completed by the use of

draft rationale that is currently being reviewed by the conceptual design

teams. The process of site ranking follows the approach outlined in the DOE

Siting Guidelines. Site 3, which is immediately east of Exile Hill, is the

preferred location. That is followed by Site 2, which is the area immediately

to the north; and then by Site 4, which is the area immediately to the south.

A final ranking of recommended sites should be available on August 1, and a

draft should be ready for additional review by the conceptual design teams. A

recommended site will be then proposed in September.

A paper entitled, "Modeling of a Modified Rocha Slot Test in Welded Tuff," was

presented at the American Society of Civil Engineers Spring Convention in

Atlanta on May 15.

Through laboratory experiments and analyses, water movement under simulated

repository conditions to support waste isolation and containment analyses is

being investigated. Ten samples of tuffaceous materials have been sent to

Pacific Northwest Laboratory (PNL) for testing of saturated hyraulic
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conductivities and moisture retention characteristics. Special emphasis is

being given to obtaining saturated conductivity values lower than the previous

PNL testing limit of 1.3x109 cm/s for 1.4 cm diameter x 1.2 cm samples. It is

necessary to establish these lower values because of the suspected low

percolation rate of < 2 mm/yr through Yucca Mountain.

PLANNED WORK

The first Topopah Spring tuff sample has been prepared and the experimental

apparatus was recalibrated for testing at 2000C. Testing on this tuff will

begin in June to formulate an empirical constitutive relationship for

incorporation into predictive calculational models that will be applied to

borehole sealing, exploratory shaft (ES) experiment design and interpretation,

and repository design and performance assessment.

Several potential sites for surface facilities on the east side of Yucca

Mountain are being investigated. To support surface facility siting, soil test

results have been comp eted by Holmes & Narver Materials Lab, and they show

similarities in the coarse alluvium in surface sites 3, 4, 5, and 7. On

June 1, drilling will begin of the RF-7 borehole in Site 2, which is imme-

diately east of the Bow Ridge Fault trace and on the northward extension of the

Exile Hill block. These data will be used for comparative evaluation of

surface sites and for conceptual design.

PROBLEM AREAS AND ACTIONS TAKEN

So that the DOE's stated position on accepting nuclear waste can be met by

1998, a study must be performed by each of the projects to evaluate, in detail,

a two-phase repository development. The first of the two phases would be a

simple facility capable of handling and emplacing a small amount (about 400

MTU) of spent fuel from utilities in 1998. The second phase, which could begin

operation about four years later, would have a full-capacity capability of

about 3000 MTU. Consequently, the design staff and supporting architect-

engineer have been redirected toward a special study that is to be completed by
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the end of June that will address the feasibility, cost, and schedule impacts

of this approach at Yucca Mountain. As a result, scheduled completion of

conceptual design and planned activities will be delayed.
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2.5 REGULATORY/INSTIrUTIONAL

OBJECTIVE

The objective of the Regulatory/Institutional task is to provide the capability

for interfacing with all the institutions and to meet the requirements iden-

tified in the various laws and regulations pertaining to the siting, design,

and construction of a nuclear waste repository and a test and evaluation

facility. The principal laws and regulations which govern the licensing of

these include the Atomic Energy Act of 1954, the National Environment Policy

Act (NEPA) of 1969, and the Nuclear Waste Policy Act (NWPA) of 1982, 10 CFR

Part 60 and 40 CFR Part 191. To facilitate understanding, regulatory and

institutional activities may be further subdivided into five categories: (1)

Site Recommendation Report, (2) Repository Licensing, (3) Site Characterization

Report/Site Characterization Plan (SCR/SCP), (4) Environmental Assessment, and

(5) State Interactions.

ACTIVITIES

An SCP Working Group conference call was held on May 3, 1984, in which the

following topics were discussed:

* Project Needs

The projects require guidance from headquarters on certain definitions

pertinent to SCP preparation. The most urgent of these items are a

definition of expected levels of detail for conceptual design to be

included in the SCPs and an HQ position on the exact nature of site-

specific compliance measures. Definitions are also required of the

locations of the disturbed zone and a discussion as to whether or not

environmental issues are to be directly addressed in the SCPs.
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D DOE/HQ Management Plan

The DOE/HQ staff is preparing a management plan for the SCP. It was

submitted for revision to the projects the last week of May.

* In Situ Coordinating Group (ISCG)

The ISCG will address the question of the amount of test detail to

include in the SCP. Specifically, they will consider logic and strat-

egy. The NNWSI Project noted that this must be tied to conceptual

design.

* SCP Review

To schedule reviews, DOE/HQ solicited information on SCP preparation

schedules. DOE/HQ expects their review cycle to take five months.

A draft NNWSI Project position letter on site suitability criteria was com-

pleted. The position letter recognizes the need for the eventual development

of site suitability criteria; however, it also recognizes that a meaningful

assessment of suitability or compliance requires both an extensive data base

and fully developed, technically defensible, numerical capabilities. However,

neither of these can be available before completion of site characterization

activities are completed. The position letter concurs with the DOE/HQ General

Counsel opinion, which was elucidated by R. Mussler, that the guidelines of

1OCFR960 provide the only viable approach to the problem of dealing with site

suitability criteria during site characterization. As was recommended in the

letter, the approach of developing site suitability criteria is to develop a

site-specific issues hierarchy based upon 40CFR191, 1OCFR60, and 1OCFR960, and

to develop plans to obtain the information and models necessary to define

site-specific suitability criteria. The SCP presents the evolving state of

knowledge and quantification of these criteria.

Comments on Working Draft No. 4 of 40CFR191 were prepared for transmittal to

DOE/HQ. No significant changes from earlier drafts were noted, and the

majority of previously noted concerns have not been addressed. Also, a later
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Working Draft No. 4 has been issued for interagency review and no substantive

changes have been noted.

The draft NNWSI Project Procedure for NNWSI Project Interactions with the NRC

Site Representative (L84-BWJ-194, dated April 13, 1984) was revised based upon

comments received from the TPOs arn is in review.

The vast majority of activities during the month of May were directed toward

the preparation of a revised draft Ekvironmental A4sessment (EA), Chapters 2-6,

which was sent to DOE/HQ on May 31, and included the following:

e Planning and scheduling of review, revision, and production of the

draft EA;

* Systematic review, evaluation, and incorporation, as appropriate, of

the DOE/HQ-Weston comments and recommendations on the February 29,

1984, draft EA;

e Technical editing of the preliminary draft;

* Overview team and TPO review of the preliminary draft;

* Consolidation and categorization of comments;

e Comment resolution consistent with schedule requirements;

e Final revision of the preliminary draft; and

a Draft EA production and distribution.

An extensive evaluation was made of the schedule and resources required to

accomodate provisions contained in the draft Mission Plan into the NNWSI

Project draft EA. Results of this evaluation were prepared as a letter to

DOE/HQ.

Development is continuing of economic, social, and community services profiles

for the communities that could be affected by potential repository development.

This effort includes review of existing data for these areas and consultation

with the appropriate planning and policy organizations for each of the

communities. Discussions are continuing with representatives of the planning

agencies of Clark and Nye counties, and the cities of Las Vegas, North Las

Vegas, Henderson, and Boulder City. Meetings have been scheduled for June with
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representatives of the town advisory councils of Amargosa Valley, Beatty, and

Pahrump.

Population data and projects for the Clark and Nye County area are under review

in consultation with the University of Nevada, Las Vegas, as requested by Bob

Loux. Preliminary investigation has been initiated of survey techniques

together with information on public attitudes and perceptions, and the

requirements for review and approval of such surveys.

PLANNED WORK

At the April TPO meeting, it was suggested that a joint meeting be held with

participants including those with responsibility for plans in both the SCP and

the ESTP. The purpose of the meeting is to assure consistency in the approach

to regulatory requirements and to develop a common approach. Because of

manpower constraints of EA preparation, the meeting could not be scheduled in

May; however, the meeting has been scheduled for June 12, 1984, in Las Vegas.

PROBLEM AREAS AND ACTIONS TAKEN

None.
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2.6 EXPLORATORY SHAFT

OBJECTIVE

The objective of this task is to identify and plan the tests that need to be

conducted at the repository horizon as a part of detailed site characterization

and to design and construct the Exploratory Shaft (ES) and the underground test

area in Yucca Mountain. The primary focus of this effort will be to establish

the basis for evaluating the unsaturated zone in a welded tuff formation. In

addition, the effort will be conducted to define not only the nature of the

unsaturated zone with regard to water content and water movement, but the

nature of the natural barriers between the repository horizon and the static

water level as well.

ACTIVITIES

The purpose of the Exploratory Shaft is to provide direct access to the

proposed repository target rock formations in which in situ experiments can be

conducted to assist in evaluating the site. A meeting was held in May with

participants from SNL, DOE, and LANL to discuss the interactions of the

currently planned ES and a possible second ES, or ramp, with the repository. A

commitment was made to study the various combinations of shaft sizes, shaft

locations, and ramps. The tentative agreement was that a declined muck ramp

would be the recommended option, but many design details are still to be

resolved.

The Integrated Data System (IDS) is part of the ES supporting facilities; it

centralizes automatic measurements and controls aspects of the ES tests. The

majority of the equipment required for operation of the IDS's initial prototype

development system has been received. After installation, this equipment will

allow for system performance and definition studies on the actual IDS hardware,

which includes a prototype breakout room. These studies are needed to decide

the most efficient way to structure the system and will allow completion of a

more detailed design structure for the IDS.
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PLANNED WORK

A significant impact on the Exploratory Shaft Test Plan (ESTP) is anticipated

if the two-shaft concept is adopted. The ESTP Committee has been alerted to

this possibility but will not address it formally until the June ESTP Committee

meeting.

Work during June will focus on the second revision of the IDS Conceptual Design

Report and on check-out of the prototype development system of the IDS.

PROBLEM AREAS AND ACTIONS TAKEN

The changing Geologic Repository Deployment (GRD) Program and NNWSI Project

plans (such as the second shaft), together with the Environmental Assessment

and Site Characterization Plan priorities, are beginning to threaten the

scheduled ESTP delivery date. The ESTP is a Level 1 milestone that has a

November 1984 delivery date.
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2.7 TEST FACILITIES

OBJECTIVE

The major objective of this task is the design, construction, and operation of

the test facilities that support technology development for other waste

management programs and other Geologic Repository Deployment (GRO) Projects.

The two major facilities operated under this WBS element include the Climax

Spent Fuel Test Facility and the E-MAD Facility.

ACTIVITIES

Spent Fuel Test-Climax (SFT-C)

The objectives of the SFT-C are to demonstrate the feasibility of storing and

retrieving spent nuclear fuel and to acquire data pertinent to the design,

construction, and operation of a repository in crystalline rock. Deformation

modulus measurements were completed using two different techniques: The

Goodman borehole jack and the petite sismique survey. Measurements of the

post-heating deformation modulus were obtained for comparison with pretest

values and for use in refined calculations of the thermomechanical response of

the SFT-C. A total of 217 modulus determinations have been obtained using the

Goodman NX borehole jack. Testing this month acquired data from the upper

50 ft. of exploratory borehole UG-02. This borehole, which is inclined 600

below horizontal, is the only non-horizontal borehole in the SFT-C facility

that lies outside of the heated zone. These most recent measurements were made

to study possible anisotropy in the deformation modulus, which was suggested

from previous measurements. The effects of heating on the modulus are also a

focus of study. Preliminary analyses of screened data indicate an anisotropy

of as much as 20 percent and a thermal effect observed as a 30 percent to a 60

percent reduction in modulus after heating, which depends on the analysis used.

Petite sismique surveys were also completed at the SFT-C to provide a large-

scale estimate of rock deformation modulus. This study builds on pretest
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investigations and has the following three-fold approach: to determinate the

post-heating deformation modulus by frequency-domain seismic surveys, to

determine the dynamic moduli of the rock mass by time-domain seismic surveys,

and to evaluate possible source and receiver errors and data interpretation

problems in both the pretest study of the SFT-C and in studies reported by

other researchers. Results are being analyzed and will be used to calculate

the travel path length for the time-domain dynamic moduli determinations.

A device for testing the integrity of borehole rod extensometer anchors and

connecting rods was deployed in May. This device was designed and fabricated

to resolve two concerns that arose during the execution of the SFT-C. First,

one type of extensometer that was deployed at the SFT-C was hydraulically

anchored by a burst-line pressure system and the other type had a pressure

maintenance system that leaked in some instances. Despite the manufacturer's

assurances, it was deemed prudent to check the anchorage capacity to determine

whether or not anchor slippage was being erroneously interpreted as rock

displacements. Second, stress corrosion cracking of the extensometer

connecting rods occurred in a few cases. Before ultimate failure, the rods

could produce a data signature that was interpreted as real rock displacements.

Several relatively minor problems with the tester were found and corrected.

However, two major problems required changes to the hydraulic loading system

and the data acquisition and control system. The first problem was solved with

a positive-displacement single-stroke piston pump that is driven by a stepping

motor. The second problem required deployment of four digital voltmeters to

provide truly simultaneous acquisition of four channels of data. Modifications

were completed, and about half the required measurements were done by the end

of the month. Four rod failures have been observed during testing; all of them

give a very prominent signature prior to ultimate failure.

In anticipation of decommissioning the SFT-C, disassembly and shipment of field

systems to LLNL is nearing completion. Other systems such as the surface

transport vehicle, the canister lowering system, and the underground transfer

vehicle (UTV) have been mothballed in place. The UTV was used one final time

to replace all but one pit plug. The remaining plug was placed next to its

respective pit to accommodate inspection by site visitors. Cameras and related
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control systems have been removed from the UTV, therefore, removal operations

are no longer possible.

Fifteen tours for 212 people were conducted of SFT-C during the month of May.

E-MAD

The final draft Statement of Work for the performance of dry storage cask

demonstrations at the E-MAD facility is in review. The Statement of Work that

was requested by DOE/RL includes task descriptions and cost and schedule

estimates for site modifications and equipment installation; the remote hand-

ling operations that are to receive, characterize, disassemble, consolidate,

and load spent fuel ; and the testing to evaluate up to four candidate dry

storage casks. This work is part of the activities designated in Section

218(a), Demonstration and Cooperative Programs, of the Nuclear Waste Policy

Act. The tests have been proposed by the Virginia Electric Power Company.

Twelve tours were conducted for over 240 visitors to E-MAD in May:

DATE TOUR GROUP

5/2/84 Repository coordination group

5/3/84 Technical information officers

5/7/84 Nevada business groups

5/7/84 DOE/Albuquerque Operations Office 1983/1984 Intern Program

5/21/84 Assistant Secretary for Management and Administration

5/21/84 California Radioactive Materials Management Forum

5/22/84 New Mexico Independent Petroleum Association

5/22/84 Reporter for Las Vegas Living magazine

5/23/84 FBI agency employees

5/24/84 Boulder City, Nevada, elected officials

5/25/84 DOE employees

5/31/84 LLNL employees

As part of fuel-integrity monitoring, the canisters containing fuel assemblies

D01 and D04 were removed from storage, gas sampling and full volume filtration
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were performed, and the canisters were cut open. The fuel assemblies were

removed from their respective canisters and characterized by visual inspection,

videotaping, and swipe sampling. Residue and contamination swipe samples were

taken from the empty canisters to complete characterization of the fuel

assemblies. The fuel assemblies were installed in temporary canisters and

placed in the E-MAD lag storage pit. The gas and contamination swipe samples

were sent to two independent laboratories for analysis. Material Interaction

Test (MIT) capsules were removed from fuel assemblies D01 and 004. Thermal

Expansion Device (TED) assemblies were removed from fuel assembly D04. The

capsules and assemblies were decontaminated, packaged, and processed for

shipment to the Hanford Engineering Development Laboratory. They will be

examined to determine the effects of storage testing when the fuel assemblies

were used in the Climax Spent Fuel Test.

PLANNED WORK

Spent Fuel Test-Climax (SFT-C)

Preparations were completed for a study of the effects of gamma irradiation on

Climax stock quartz monzonite (CSQM). The aim of this study is to replicate a

previously reported radiation effects s-udy and to determine whether or not

such effects are discernable in a highly microfractured, heterogenous material

such as the CSQM. To accomplish this, 30 samples each of irradiated and

unirradiated CSQM and 15 samples each of irradiated and unirradiated Westerly

granite will be tested in unconfined compression. Transducers will provide

strength, Young's modulus, and Poisson's ratio data for use in the analysis.

Trial runs were completed on the recently fabricated test system. A minor

pressure control system problem and an electrical grounding problem were

corrected.

Mothballing of the SFT-C will be completed during June. Based upon recent

direction from DOE/HQ, the facility will be maintained for tours. Refurbish-

ment of the U15.01 shaft lagging and guides is required to ensure continued

safe underground access. LLNL will train a cadre of OQE-OPA staff members to
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provide briefings at the facility and will provide them with briefing mat-

erials. The intent is to maintain an active Facilities Use Permit that is

consistent with proposed future work at the facility.

Rod and anchorage integrity testing will be completed June 8, 1984, and will

thus end the technical activities at the site. Laboratory testing for

radiation effects will be initiated. Cores from in situ stress measurements

boreholes will be geologically logged.

E-MAD

The criteria for month-14 operation of the Au filled metal cask simulation were

met, and the Fuel Temperature Test to provide performance and integrity data on

spent nuclear fuel assembly 802 continues. The maximum temperature measured on

the fuel assembly (B02) was 2370C. The current plans are to continue the

month-14 operation until mid-June, which is an extension of about 2 weeks, in

order to perform concurrently the collection of gas samples and atmosphere

exchange with the change of temperature profile.

Final preparations are being made for the removal of fuel assembly B03 from

Drywell 3 the first week of June and installation of fuel assembly D16 into

that drywell. This will be done to document ongoing temporary dry storage of

spent nuclear fuel assemblies.

PROBLEM AREAS AND ACTIONS TAKEN

None.
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WBS 2.7, Test Facilities
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2.8 LAND ACQUISITION

OBJECTIVE

The objective of this task is to maintain access to the land adjacent to the

Nevada Test Site that is controlled by the U.S. Air Force and the Bureau of

Land Management and to protect the land that could be used for a high-level

waste repository and the surrounding buffer zones.

ACTIVITIES

None.

PLANNED WORK

To be included in future NNWSI Project Monthly Reports.

PROBLEM AREAS AND ACTIONS TAKEN

None.
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2.9 PROGRAM MANAGEMENT

OBJECTIVE

The objective of this task is to manage all activities of the NNWSI Project by

all contractors. The five major areas identified are Project Management,

Project Control, Interface Activities, Quality Assurance (QA), and GRO Support.

ACTIVITIES

A team composed of representatives from DOE/ALO, DOE/NV, SAI, and an NRC

observer conducted a quality assurance audit of SNL's NNWSI Project Department

activties May 1-3. P. Prestholdt, the NRC observer, discussed with various

department staff the role of the NRC onsite licensing representatives stationed

at the various projects and answered general questions about the structure and

operation of the NRC. The overall results of the review were favorable. The

review team made several constructive suggestions to improve quality assurance

procedures.

Project Monitoring System (PMS) networks were updated for WBS 2.1, Systems; WBS

2.3, Site; WBS 2.5, Regulatory and Institutional; and WBS 2.6, Exploratory

Shaft.

The Level 1 Milestones were baselined and distributed during May. All Level 2

criteria have been received from the participants and are being reviewed. The

Level 2 Milestones will be presented to the CCB during June for baseline

approval. All participants have been requested to submit their list of

criteria for Level I and Level 2 FY 1985 Milestones in preparation of a request

for baseline approval.

The NNWSI Project Quality Assurance Plan (QAP), NVO-196-17 (Rev. 2), was issued

May 8, 1984, and the following implementing procedures are in review:

e NNWSI-SOP-15-01, Nonconformance Control System; and

e NNWSI-SOP-02-01, QAPP Requirements.
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The NNWSI Project Quality Assurance Program Plan, NVO-196-18 (Rev. 2), will be

composed of implementing procedures. During May, two procedures were approved,

QMP-18-01, Audit, and QMP-07-01, Surveillance. Two other procedures are in

review, QMP-02-01, Indoctrination and Training, and QMP-06-01, QMP Format and

Preparation.

The Public Information meeting in Beatty, Nevada, was held as scheduled on May

29, 1984. Advertising copy was prepared and placed in local newspapers; and,

slides and text were prepared for presentations given at the meeting by

D. L. Vieth (WMPO), L. D. Ramspott (LLNL), T. 0. Hunter (SNL), and W. W. Dudley

(USGS).

PLANNED WORK

An NNWSI Project Quality Assurance coordination will be held in June to explain

the revisions to the NNWSI Project Quality Assurance Plan. This Plan uses a

level of quality approach to ensure proper quality control of those activities

needed to support site characterization and NRC licensing.

The NNWSI Project Quality Assurance Surveillance Plan has been approved; how-

ever, it will require re-evaluation, which will delay the start of surveillance

activities until August.

The Participating Organizations and NTS Support Contractors have been instruc-

ted to revise their QAPPs and QA administrative procedures to meet the new QA

requirements invoked by NVO-196-17, NNWSI Project QAP. The target date for

their submittal has been established as September 1984. The results of the

review of the plans will be reported at that time.

PROBLEM AREAS AND ACTIONS TAKEN

None.
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WBS 2.9, Program Management
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PARTICIPANT

BUDGET vs COST
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Sandia National Laboratories
GOVERNMENT FISCAL YEAR 1984
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U. S. Geological Survey
GOVERNMENT FISCAL YEAR 1984
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Fenix and Scisson, Inc.
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a2

= 468 -

= 366 i

z

-C

oC- Sov DEC ;AN F-3 MAR APR MAY JIN JUL AUG _3p
1 1 83 1 1 64

Plan "Z1000) t22. 243. 360. 485. 882. 676. 7*4. 87. 922. :04. 3 87. ::5.

:Zs (looo) a:6. 2:8 301. 42:. 536. a2. 809. 925. 0. 0. 0. 0.

Variacee (K:300) 6. Z5. 89. 4. 46. 14. -45 1.S 0. 0. 0. 0.

x Variance -5. -0. -16. -:.3. -6. -2. . 9. 0. 0. 0. 0.

52



Holmes and Narver, Inc.
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NNWSI LEVEL I MILESTONES FY 1984

NNwSI RESP.
NUMBER WBS AGENCY MILESTONE DESCRIPTION

M1SO 2112 SNL PRELIMINARY PERFORMANCE ASSESSMENT FOR EA

mis1 2111 SNL PRELIMINARY SYSTEM DESCRIPTION DOCUMENT

14152 2111 SmL USERS MANUAL FOR DATA BASE SYSTEM FOR
PARTICIPANTS

____ 22 LLNL SUMMARY LOGIC NETWORK FOR WP DESIGN AND
DEVELOPMENT

M250 2221 LLNL ESTABLISH INTERIM PRODUCT SPECIFICATIONS

M251 223 LLNL PRE-CLOSURE ANALYSIS OF SELECTED CONCEPTUAL
DESIGNS

M352 2317 LANL DRAFT RPT. ESTIMATING WATER FLOW & RN TRANS.
ALONG FLOW PATH

M353 2352 USGS GROUNDWATER LEVEL DATA AND PRELIMINARY
POTENTIOMETRIC-SURFACE MAPS, YUCCA MOUNTAIN
AND VICINITY, NYE COUNTY, NV

M354 2311 LANL LETTER REPORT GROUNDWATER CHEMISTRY ALONG
FLOW PATHS

M356 2361 LANL COMPLETE REPORT ON VOLCANIC HAZARDS ANALYSIS

M355 232 LANL PROGRESS RPT. ON 3-0 MINERALOGIC MODEL OF YM

M357 2364 SNL WEAPONS TEST SEISMIC REPORT

---- 24 SNL SUBMIT SUMMARY LOGIC NETWORK FOR REPOSITORY

4447 2431 SNL SEAL DEVELOPMENT PLAN FOR REPOSITORY

4592 252 SAI DRAFT EA

M523 25 WMPO NNWSI REFERENCES FOR EA COMPLETE

M521 254 SAI DRAFT SCP TO HQ

M660 2652 LANL COMPLETE ESTP 6 SUBMIT TO HQ FOR FINAL REVIEW
AND APPROVAL

M701 271 LLNL TERMINATION OF ROUTINE ACCESS AND LLNL TOUR
SUPPORT TO SfT-C

M706 271 LLNL COMPLETE DECISION ANALYSIS ON USE OF CLIMAX
FACILITY

PLANNED
COMPLETION

DATE

01/15/84

08/30/84

08/30/84

ACTUAL
COMPLETION

DATE

01/15/84

REMARKS

01/16/84 01/16/84

08/30/84

09/28/84

02/02/84 02/02/84

06/29/84 Cq/30/84

08/30/84

09/28/84

08/31/84

10/30/84

01/16/84

05/30/84

02/29/84

08/01/84

08/15/84

08/31/84

01/16/84

02/29/S4

09/30/84

OPEN
(IN FY84)

.a
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